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ExECuTIvE SuMMARy: 
2008 Catastrophes Trigger Change in Catastrophe Insurance Landscape

The year 2008 was unremarkable from an insured natural catastrophe loss perspective. May’s earthquake 
in China and September’s hurricane Ike brought the most coverage from the news media, but these events 
proved to be mere sideshows when compared to the 
capital stresses put upon insurers and reinsurers from the 
credit and liquidity crisis.

The world’s peak insured risk exposed to natural 
catastrophes continues to be hurricane risk along the 
united States’ East Coast with a peak contained within 
the state of Florida. The second-highest insured peak 
continues to be earthquake risk in the united States, 
especially in California. These two peaks require the largest 
capital commitments of insurers and reinsurers.

The ongoing financial crisis may have put in motion a 
multiple year reversal of these two peak towers. A third and 
potentially much larger peak in China is now clearly evident, 
although its realization may still be a decade or more away.

The reversal from a u.S. hurricane (Florida-centric) peak to a 
u.S. earthquake (California-centric) peak was not triggered 
by a natural catastrophe, but instead prompted by the 
financial crisis that has now fully consumed the independent 
capital resources of Freddie Mac and Fannie Mae, forcing 
them into a state of u.S. Government conservatorship. 
Economically, it never made sense that Florida’s insured 
catastrophe risk could be larger than that of California’s. This 
reality was made possible only through the operation of the 
government-sponsored entities Freddie Mac and Fannie Mae 
as they purchased massive amounts of mortgages secured 
by homes across the united States. Inexplicably,however, 
Freddie Mac and Fannie Mae never required homeowners 
to acquire earthquake coverage for their homes in the 
same way that homeowners were required to insure their 
homes against windstorms and hurricanes. Thoughts of just 
how bad this mortgage crisis might be should a significant 
earthquake occur in the next couple of years have crossed 
many of our minds.

As Freddie Mac and Fannie Mae remain operational through 
the end of 2009 and thereafter, they are meant to reduce 
their mortgage portfolios by ten percent per annum. The 
peak reversal that may occur assumes that the successor 
mortgage market will not continue to allow collateral that 
is unprotected for the significant risk of earthquake. A quick 
glimpse of the size of this issue can be gained from the 
fact that nearly 90 percent of homeowners in the state of 
California do not have earthquake insurance, a state with very 
high incidence of home mortgages. Nearly all mortgaged 
homes in Florida and along the entire East Coast of the 
united States have hurricane insurance.

Premium to GDP

Country Latest year Previous year

uS 3.61% 3.78%

uK 3.34% 3.65%

Japan 1.69% 1.73%

Germany 2.26% 2.36%

France 2.82% 2.89%

Italy 2.52% 2.55%

Spain 3.04% 3.07%

South Korea 3.66% 3.42%

Canada 2.16% 2.45%

China 0.81% 0.71%

Australia 2.37% 2.46%

Netherlands 4.25% 4.58%

Brazil 1.59% 1.56%

Russia 2.25% 2.18%

Belgium 2.91% 2.89%

Switzerland 4.37% 4.46%

Austria 3.13% 3.23%

Sweden 2.26% 2.40%

Norway 2.02% 2.14%

Mexico 1.03% 1.02%

Denmark 2.81% 2.75%

Turkey 1.12% 1.03%

Poland 1.46% 1.52%

India 0.53% 0.49%

Portugal 2.62% 2.81%
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Should the reversal mentioned above occur, Florida’s hurricane risk become diversifiable within the united 
States. Therefore, the cost of insurance and reinsurance in Florida and along the East Coast should stabilize 
and grow in lesser proportion to the growth in values. It will also mean that Californians will pay more for 
insurance as earthquake coverage is required.

Theories of better global diversification of catastrophe insurance risk with peaks that compete with 
those in the united States and Europe gained greater strength through evidence taken from the May 
12th earthquake and aftershocks in China. The event was staggering to view and brought the world to 
a standstill as the world considered the tremendous loss of life and property. Rebuilding costs alone are 
estimated to be over uS$146 billion. had there been more mature levels of insurance (30 to 60 percent) in 
China, this earthquake would have easily become the world’s most costly insured event in history.

As China continues its significant pace to becoming the world’s most concentrated natural perils-exposed 
market, it will begin to see its catastrophe risks become less diversifiable in the worldwide insurance and 
reinsurance market. China will likely become the insured natural perils peak of the world. Florida, California 
and Europe will each benefit from lower relative catastrophe insurance and reinsurance costs as China’s 
insured catastrophe risks rise. 

The running debate about whether warmer sea surface temperatures in the Atlantic Ocean correlate with 
greater hurricane frequency and intensity continued to be newsworthy in 2008. 

As climatologists and meteorologists continue to debate the natural cycle/global climate change theories 
and research, the current historical database of hurricanes through 2008 shows that frequency and intensity 
continue to be above average insince the current warm water period began in 1995. This warm period, 
noted by prominent scientists as a positive phase of the Atlantic Multidecadal Oscillation (AMO), started 
in 1995 and data show that it continued in the positive phase throughout 2008. During this period from 
1995 to 2008, the average frequency of all hurricanes in the Atlantic Basin has increased from the 59-year 
average of 6.2 hurricanes per year to nearly eight hurricanes per year. The frequency increases become 
more pronounced as intensity increases, with a 44.9 percent increase in all major (categories 3, 4 and 5) 
hurricanes and a staggering 82.1 percent increase in Category 4 and 5 major hurricanes since 1995 during 
this current warm phase. Frequencies of major hurricanes (categories 3, 4 and 5 on the Saffir-Simpson 
Scale) show a very distinct correlation between positive (warm) and negative (cool) phases of the AMO and 
hurricane frequency. 

Debate on this subject is expected to continue through 2009 as additional research by experts within 
the climatological and meteorological fields is peer-reviewed and published in various science and 
environmental publications.

warm Sea Surface versus Long-term Averages

hurricane Intensity Average from 1950 warm SST from 1995 Increase from Avg.

Category 1 and higher 6.2 7.9 26.7%

Category 2 and higher 3.7 5.0 33.5%

Category 2 and higher 2.7 3.9 44.9%

Category 4 and higher 1.4 2.5 82.1%

SST - Sea Surface Temperature
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Could the California housing crisis be worsened by a major earthquake?

May’s Sichuan earthquake in China 
re-emphasized earthquake risk across 
many regions of the world. On November 
13th, 2008, the Great Southern 
California Earthquake ShakeOut, a drill 
sponsored by the uSGS, NSF, CEA and 
other organizations, was run, greatly 
emphasizing the ongoing threat of a 
catastrophic earthquake in southern 
California along the San Andreas Fault. 
however, given the current housing 
environment in California, a potential earthquake could have long-lasting damaging effects on the 
economic climate throughout the Golden State. The Shakeout’s event graphic is shown here.

The Great Southern California Shakeout’s magnitude 7.8 earthquake drill along the San Andreas Fault 
was focused at the center of the current housing crisis in California. Foreclosures in central and southern 
California have skyrocketed from around 3,000 in 2006 up to over 84,000 in 2008. Below is a listing of 
the top ten foreclosure counties in California from 2006 through 2008 and a map of the Great Southern 
California Shakeout’s foreclosures by county through the third quarter of 2008.

Top Ten Foreclosure Counties in California

County 2006 2007 2008 Chg. 2008/2006

Los Angeles 535 3,627 11,690 2185%

Riverside 478 3,462 10,813 2262%

San Bernardino 232 2,225 7,930 3418%

San Diego 453 2,157 5,797 1280%

Sacramento 343 2,065 5,643 1645%

Orange 179 1,280 3,997 2233%

San Joaquin 119 1,136 3,862 3245%

Contra Costa 119 1,159 3,662 3077%

Stanislaus 73 752 2,816 3858%

Alameda 115 674 2,521 2192%
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One of the most notable and well-documented California earthquakes of recent times was the 
1994 Northridge Earthquake, a tremor that killed 72 people, injured over 9,000 others and caused 
over uS$12 billion in insured losses. The quake cost the mortgage industry up to uS$400 million 
in mortgage defaults due to foreclosure expenses, property repair costs, lost interest income, 
write-downs of existing loan balances and other administrative costs. The three main reasons why 
homeowners ended up defaulting on their loans were because they:

 could not manage both their mortgage payments and the expenses of repairing their damages  u
homes;

 decided it was easier to walk away from their damaged homes and mortgages altogether; or u

 lost their jobs or important rental income due to the disaster. u

After the event, mortgage default rates continued to climb through 1995 and 1996 before starting to 
recede in 1997, returning back to pre-Northridge levels by 1998 and 1999 and continuing a decline 
until 2006 and 2007. 

Before the Northridge quake, earthquake insurance policies contained a policy deductible of five 
to ten percent, a secondary structure deductible of ten percent of the primary structure’s value, a 
contents deductible of 50 percent of the primary structure’s value and a living expenses deductible 
of ten percent of the primary structure’s value. A housing market crisis triggered by the Northridge 
event seriously threatened California’s market vitality, the CEA restricted payouts by increasing 
the overall policy deductible to 15 percent, capping the contents and living expense payouts to 
uS$5,000 and $1,500 respectively and dropping all coverage to secondary structures, forcing 
homeowners to front more of the capital to pay for damage.

historically, most California homeowners have not carried earthquake insurance coverage. In 1976, 
less than five percent of all California homeowners bought earthquake insurance coverage. In 1984, 
the government of California required residential insurers to offer earthquake insurance with a new 
homeowners insurance policy and every year thereafter. In 1990, around 20 percent of California 
homeowners had earthquake insurance, though that percentage briefly spiked up to 30 percent 
immediately following the 1994 Northridge event. however, according to the latest CEA statistics, 
only 14 percent of California homeowners currently carry earthquake coverage. Additionally, state 
law does not require California homeowners to buy or maintain earthquake insurance coverage. In a 
1982 survey, most mortgage lenders chose not to force homeowners to buy or maintain earthquake 
insurance coverage because:

most of the mortgage loans that were made were on post-1940 homes, homes that were built  u
to more strict building codes and are considered less vulnerable to complete failure during an 
earthquake;

lenders believed that there was a low probability of homeowners defaulting on their loans if they  u
have positive net equity in their properties; and

lenders got into the practice of spreading their vulnerability to financial risks over a variety of  u
investments and over a wide geographical area, such that a large localized event would not cause 
a major loss to a company’s individual portfolio.

The remaining 86 percent of California homeowners without earthquake insurance would only be 
eligible for FEMA’s Individuals and households Program allowance of uS$28,800 per household, 
of which only uS$5,000 can be used for structural repairs. The 14 percent that carry earthquake 
insurance are eligible for these payouts as well. Earthquake insurance is typically expensive, especially 
for older (pre-1976) homes. Annual rates for two-story 1996-built homes range from uS$196 away 
from fault lines to uS$1,407, while two-story 1976-built homes range from uS$315 to uS$2,251. 
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Currently, home prices across the united States are plummeting. The S&P/Case-Shiller home Price Indices 
indicate that house prices across the western united States – specifically in the metropolitan areas of San 
Francisco, Los Angeles, San Diego, Las vegas and Phoenix – have fallen between 25 and 32 percent since 
2007. home sales and prices began their rapid decline in 2006 after five years of increases, forcing some 
homeowners to go “upside down” on their mortgages, meaning that they owe more on their mortgage 
that their home and land is worth. Additionally, 

 more than 50 percent of the first-time buyers in California held adjustable rate mortgages (ARMs) rather  u
than fixed mortgages in 2005;  

 more than 40 percent first-time buyers in California had zero down-payment in 2006; and u

 at least one in every ten Americans was behind in their mortgage payments nationally.  u

New and existing home sales were declining through 2008, though the end of the year noted a small 
upswing in home sales due to bargain hunters buying up foreclosed properties. California’s new homes 
market is currently struggling amid weak demand as new-home buyers lack the necessary upfront capital 
and are having a hard time securing financing in the current credit market. New home sales in October 
2008 fell 63 percent from a year earlier.

The first quarter of 2008 saw over 109,000 foreclosure starts, of which 62 percent were started on ARM 
loans. To complicate matters more, California’s unemployment rate for 2008 recorded the steepest rise since 
1976 with a rise of 2.3 percent since January. 

Because of all of the afore-mentioned negative factors in California – falling house prices, weak demand for 
new and existing homes, rapidly increasing unemployment rates, resetting ARM loan rates, low take-up 
rates of earthquake insurance in California and a lack of credit available to homebuyers – a natural disaster 
such as the Great Southern California Shakeout’s magnitude 7.8 could send shockwaves throughout the 
financial and insurance industries, as many homeowners walk away from their damaged homes without 
repairing them, leaving many homes in foreclosure and forcing the banks to bear the brunt of the loss in 
capital. The loss of home ownership could also adversely affect the insurance and reinsurance industries, as 
incoming capital on homeowner insurance policies would be severely diminished.
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2008 CATASTROPhE REvIEw
Even though the overall global temperature was above normal for 2008, overall global tropical system 
production was below normal for the third consecutive year. however, numerous significant tropical systems 
produced widespread damage in southeastern Asia and the southern united States. Separately, one of the 
most catastrophic earthquakes in history occurred in China in May. The worst of 2008’s natural catastrophes 
are summarized below.

A series of powerful winter storms crippled eastern China between January 21st and February 5th. At least  u
129 people were killed and over 1.14 million homes were destroyed as substantial snow totals and frigid 
temperatures virtually shut down the country. Total economic losses were estimated at uS$22.15 billion 
(p.26).

windstorm Emma ripped through parts of Europe between February 29th and March 2nd, killing at least  u
14 people and causing roof damage to at least 1,000 homes. Fierce winds gusted to upwards of 100 mph 
(160 kph) with various insurers estimating that insured losses exceeded uS$1 billion (p.37).

Cyclone Nargis slammed into Myanmar on May 2nd as a Category 4 storm with 135 mph (215 kph)  u
winds. A combination of storm surge, flooding and high winds led to the deaths of at least 146,000 
people, making this event one of the top ten deadliest cyclones in recorded history. Officially, 50,000 
homes were destroyed, though further estimates range in the hundreds of thousands. Total economic 
losses exceeded uS$10 billion (p.49).

A massive magnitude 7.9 earthquake struck Sichuan Province in China on May 12th. The tremor led to the  u
deaths of at least 88,000 people, while at least 375,000 others were injured. In all, over five million homes 
were destroyed. Following the main quake, nearly 36,000 aftershocks shook the region over a four-month 
period. Total economic losses are estimated to top uS$125 billion (p.51).

A rare EF5 tornado touched down in Parkersburg, Iowa on May 25th, killing at least six people and  u
injuring over 70 others. The 1.2-mile (two-kilometer) wide twister with 205 mph (335 kph) winds 
destroyed over 700 structures, nearly 30% of the entire city (p.54).

Significant amounts of rain and severe thunderstorms pounded the u.S. Midwest between June 7th and  u
12th, triggering massive flooding across much of Iowa, wisconsin and Indiana. At least 37,500 homes 
sustained flood damage, and total insured losses reached uS$1.02 billion (p.58).

hurricane Gustav slammed the Caribbean at the end of August prior to making landfall in Louisiana as  u
a 110 mph (175 kph) Category 2 hurricane on September 1st. The storm damaged over 150,000 homes 
in Cuba alone, causing nearly uS$3 billion in losses. In the u.S., Gustav damaged 150,000 homes while 
leaving an estimated uS$2 to uS$4 billion in losses. At least 139 people were killed in Gustav’s path (p.76).

hurricane Ike pounded parts of the Caribbean and the u.S. between September 5th and 15th, killing  u
at least 153 people and damaging or destroying 1.3 million homes. The Category 2 storm made a final 
landfall near Galveston, Texas and was responsible for uS$7 to uS$11 billion in insured losses in the u.S. 
alone. Cuban officials estimated that Ike caused an additional uS$4 billion in damages (p.78).

Typhoon hagupit struck parts of the Philippines, southern China and northern vietnam between Sep- u
tember 24th and 27th, killing at least 69 people. The typhoon brought gusty winds, torrential rains and 
flash flooding; all of which led to the destruction of 40,000 homes. Chinese and vietnamese authorities 
estimated losses exceeding uS$3 billion (p.82).

Between November 13th and the 18th, wildfires raged across southern California. At least 1,203  u
residences were damaged, some of which were multi-million dollar homes. Total insured losses were 
estimated between uS$350 and uS$500 million (p.91).
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2008 CLIMATE REvIEw
Another warm year occurred across the globe in 2008, though 2008 was cooler than previous years. 
using data provided by the National Climatic Data Center through November, 2008’s combined land and 
ocean temperatures for the earth averaged 0.79°F (0.44°C) above the long-term mean, making 2008 the 
tenth-warmest year since records on global land and ocean temperatures started being kept back in 1880. 
2008’s global temperature was 0.20°F (0.11°C) cooler than 2007. The period of 2001 through 2008 as well 
as 1998 were warmer – 2005 reported the warmest year on record, with combined land and ocean global 
temperatures reaching 1.09°F (0.61°C) above normal. The coolest global land and ocean temperature was 
registered in 1909 with a global temperature of 0.68°F (0.38°C) below the long-term average. The last 
below-normal temperature for the globe was recorded in 1976 with a global land and ocean temperature 
that registered 0.22°F (0.12°C) below normal. 

various ocean oscillations often influence the amount of warming or cooling that takes place in a given 
year. The El Niño/Southern Oscillation (ENSO) cycle is a warming or cooling of the waters across the 
central Pacific, leading to a drastic change in the orientation of the upper atmospheric storm track. 
warming periods are noted as El Niño cycles, while cooling periods are known as La Niña cycles. 2008 
started with a moderate La Niña period that commenced in the middle of 2007. La Niña conditions 
continued through May and started to dissipate by June. Neutral conditions existed from June through the 
remainder of the year. See Appendix B for ENSO’s effects on tropical system frequency.
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For the third consecutive year, total tropical system production across the world’s ocean basins (Atlantic, 
Pacific and Indian) was below normal in 2008, with 39 total hurricanes, typhoons and cyclones (sustained 
winds of 74 mph (119 kph) or greater), 19 major (Category 3 or higher) storms, and 16 landfalling 
hurricanes, typhoons and cyclones. In a normal year, around 49 hurricanes, typhoons and cyclones would 
develop, of which 22 would strengthen to or above Category 3 status. Normally, around 17 hurricanes, 
typhoons and cyclones would make landfall across the world. 

The table shown here represents the regional tropical system activity frequency compared to normal values.

Region

All Tropical Activity Category 3+ Tropical Activity Landfalling Tropical Activity

Avg. 2008 Chg. % Avg. 2008 Chg. % Avg. 2008 Chg. %

Atlantic/Caribbean 6.4 8 +1.6 +25% 1.2 5 +3.8 +317% 1.8 3 +1.2 +67%

East Pacific 9.2 7 -2.2 -24% 4.1 2 -2.1 -51% 1.2 1 -0.2 -17%

west Pacific 17.2 12 -5.2 -30% 9.1 5 -4.1 -45% 9 8 -1 -11%

Indian/South Pacific 15.9 12 -3.9 -25% 7.6 7 -0.6 -8% 4.8 4 -0.8 -17%

GLOBAL 48.7 39 -9.7 -20% 22 19 -3 -14% 16.8 16 -0.8 -5%

The following sections detail each region’s tropical system production in 2008 compared to normal and the 
notable storms that developed and adversely affected countries bordered by these regions. 

Global Tropical Systems Over The Last 25 Years (>74 mph)
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Atlantic Hurricanes Over The Last 25 Years
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2008 ATLANTIC huRRICANE SEASON REvIEw

One of the most active Atlantic hurricane seasons in history occurred in 2008. A total of 16 named storms 
developed in 2008, compared to an annual average of eleven storms. This equates to a season that was 45 
percent more active than normal. Eight hurricanes developed during the season, compared to a normal of 
6.4 hurricanes, 25 percent above normal. Five hurricanes became major hurricanes (Category 3 or higher), 
compared to a normal of 1.2, an astounding 317 percent above normal. Of the eight hurricanes, three made 
landfall in the continental united States, compared to a normal of 1.8, 67 percent above normal. 

Long-term favorable conditions persisted across the Atlantic Basin. Influenced by the current warm cycle of 
the Atlantic Multidecadal Oscillation and a waning La Niña cycle, the Atlantic and Caribbean produced the 
most significant hurricane of the season, Major hurricane Ike, along with landfalling hurricanes Dolly, Gustav 
and Paloma. 

The 2008 Atlantic hurricane Season set numerous records. using reliable data starting at 1944, the 2008 
season is tied as the fourth most active hurricane season in terms of named storms and major hurricanes, 
and is tied as the fifth most active season in terms of hurricanes. For the first time in history, six consecutive 
tropical systems (Dolly, Edouard, Fay, Gustav, hanna and Ike) made landfall in the united States. A record of 
three major hurricanes made landfall in Cuba. The 2008 season was also the first season on record to have a 
major hurricane form in five consecutive months. (July – Bertha; August – Gustav; September – Ike; October – 
Omar; November – Paloma).

Individual storms set records as well. Bertha became the longest-lived July storm (17 days), Fay made a record 
number of landfalls (four) in the same state (Florida) and Paloma became the second-strongest November 
hurricane with maximum sustained winds of 145 mph (230 kph), second only to 1999’s Major hurricane 
Lenny’s 155 mph (250 kph) winds. 
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2008 EASTERN PACIFIC huRRICANE SEASON REvIEw

After 2007’s very quiet eastern Pacific hurricane Season, 2008 was a bit more active, though totals still were 
below average values for the region. In 2008, the eastern Pacific Ocean produced 17 named storms, which 
is very close to the average of 16 named storms, only 6 percent above normal. Seven hurricanes developed 
during the season, compared to a 25-year average of 9.2, 24 percent below normal. Only two of these hur-
ricanes strengthened to major hurricane status, 51 percent below normal. One hurricane, Norbert, made 
landfall, which is near normal.

Lingering effects from the La Niña episode that developed during the early months of the 2007 eastern 
Pacific hurricane Season kept water temperatures cooler than normal and wind shear at the upper levels 
of the atmosphere slightly higher than normal through at least June. Normal sea surface temperatures and 
normal levels of upper-level wind shear returned by July continuing into August and September. The 2008 
season was the first season since 1996 not to have a tropical system cross into the central Pacific Ocean. 
The majority of the eastern Pacific’s tropical systems – ten out of the 17 named storms – developed in the 
months of July through September. Five out of the seven hurricanes were active during this period. See 
Appendix B for information on hurricane frequency as it relates to the El Niño /Southern Oscillation cycle. 

During the 2008 eastern Pacific hurricane Season, two storms set records. The first storm of the season, 
Tropical Storm Alma, was the first eastern Pacific storm to make landfall in Nicaragua, where it killed at 
least nine people and caused over uS$50 million in damages. The strongest storm of the season, Major 
hurricane Norbert, was the strongest storm to affect make landfall on the western side of the Baja Penin-
sula on record. The Category 4 hurricane with peak sustained winds of 140 mph (220 kph) killed at least 
eight people as it made landfall across Mexico’s Baja California peninsula and was the strongest October 
hurricane to make landfall in Mexico since 2002’s hurricane Kenna made landfall with 140 mph (220 kph) 
winds on western Mexico.

Eastern Pacific Hurricanes Over The Last 25 Years
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Western Pacific Typhoons Over The Last 25 Years
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2008 wESTERN PACIFIC TyPhOON SEASON REvIEw

For the fourth consecutive year, typhoon activity across the western Pacific Ocean was below normal. Only 
12 typhoons – the lowest in nine years – developed between April and November, 30 percent below normal. 
Only five of the 12 typhoon reached Category 3 or higher status, compared to a normal of 9.1, 45 percent 
below normal. Of the 12 typhoons, eight made landfall, compared to a normal of 9.0, which is only 11 
percent below the 25-year average.

Cool sea surface temperatures averaging up to 2°C below normal were widespread across the Philippines 
into the central portions of the western Pacific Ocean from April through June, though more normal sea 
surface temperatures returned by July as the central Pacific Ocean’s La Niña cycle ended. Seven out of the 
eleven typhoons developed between July and September, including two super typhoons – Jangmi and 
Sinlaku. however, one of the two strongest storms of the season, Super Typhoon Rammasun, developed 
during the cool water period of early May.

Through the season, Taiwan was especially hit hard by typhoons.  Four separate typhoons struck Taiwan 
between July and September.  The first storm was Typhoon Kalmaegi, a storm that packed sustained winds 
of 105 mph (170 kph) as it crossed northern Taiwan on July 17th.  Less than ten days later, Typhoon Fung-
wong made landfall on central Taiwan with sustained winds between 105 mph (170 kph) and 110 mph 
(175 kph).  Taiwan had a break between these two systems and the next two systems from the end of July 
through the beginning of September.  At this time, Typhoon Sinlaku crept its way along the northern shores 
on September 13th and 14th with sustained winds of 105 mph (170 mph). No more than 14 days later, 
Super Typhoon Jangmi approached Taiwan and slammed into the northern and central portions with 155 
mph (250 kph) sustained winds.  After Jangmi, the rest of the season produced ten tropical systems, with 
only one storm, Tropical Storm Maysak, containing sustained winds close to typhoon strength.
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2008 INDIAN OCEAN AND SOuThERN PACIFIC CyCLONE SEASON REvIEw

After a slightly more active than normal year in 2007, 2008 trended towards a less active cyclone season 
across the northern and southern Indian Ocean and the southern Pacific Ocean. Compared to a normal of 
15.9 cyclones, 2008 recorded 12 cyclones, 25 percent below normal. Though the total number of cyclones 
was down compared to normal and 2007, the number of Category 3 or higher cyclones and landfalling 
cyclones was average, with 2008 producing seven cyclones with sustained winds of 130 mph (210 kph) or 
higher and four cyclones making landfall.

Australia escaped with no cyclone landfalls during 2008, though Cyclone Nicholas came very close to 
making landfall on the extreme western tip of western Australia as a minimal cyclone on February 19th. The 
storm’s sustained winds weakened below 75 mph (120 kph) right before it skirted the region. however, the 
southern Indian Ocean produced at least two notable storms early in the year. Cyclone Ivan slammed into 
eastern Madagascar in mid-February as a Category 3 cyclone. Sustained winds were around 115 mph (185 
kph) when it made landfall on February 17th. In early March, Cyclone Jokwe ravaged the eastern portions of 
Mozambique. winds at the time of landfall were estimated at 115 mph (185 kph) as the system skirted the 
town of Lumbo on March 8th.

The most notable storm across the region developed in the northern Indian Ocean in late April. Cyclone 
Nargis obliterated Myanmar as it moved eastward through the low-lying region as a Category 4 cyclone. 
Sustained winds of 135 mph (215 kph) at the time of landfall and a track path that was perpendicular to 
the Ayeyarwaddy region caused a 12-foot (3.6-meter) storm surge to roll through the region, killing over 
146,000 people and leaving the entire area in ruin on May 2nd. The storm caused over uS$10 billion in total 
economic losses.

Indian Ocean & South Pacific Cyclones Over The Last 25 Years

C
yc

lo
n

es

0

5

10

15

20

25

30

Normal = 15.9
Indian Oceans & South Pacific Cyclones

20
08

20
07

20
06

20
05

20
04

20
03

20
02

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

19
90

19
89

19
88

19
87

19
86

19
85

19
84

Year



13

AON BENFIELD: IMPACT FORECASTING

United States Tornadoes Over The Last 25 Years
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2008 uNITED STATES TORNADO SEASON REvIEw

One of the most active tornado seasons in history occurred in 2008. The Storm Prediction Center in 
Norman, Oklahoma counted approximately 1,682 tornadoes through early December, compared to 1,093 
in 2007, 1,106 in 2006 and a 1984-2007 average of 1,108. 2008’s count was only 8 percent below 2004’s 
record number of 1,819 but 52 percent above normal. 

Along with the near-record number of tornadoes in 2008, the highest number of tornado-related fatalities 
occurred since 1998’s count of 130 deaths. At least 125 people died in 2008 from injuries sustained from 
tornadoes, the majority of which came in the months of February and May. On average, a typical year will 
claim 57 lives. February alone reported 59 fatalities, while May claimed 43 lives. 

2008’s tornado count started very early, with a small tornado outbreak occurring during an unseasonably 
warm period in early January across the southern Great Lakes. At least 123 tornadoes ravaged portions of 
the Midwest and Southeast, killing at least eight people and damaging or destroying homes in communities 
such as wheatland, wisconsin. February produced a large severe weather outbreak on February 5th and 
6th, with 131 tornadoes killing at least 59 people. Jackson, Tennessee reported significant damage from an 
EF4 tornado that also had two additional EF-3 tornadoes rotating around it. Later in the month, additional 
tornadoes ravaged portions of Georgia and Florida. A tornado rolled through Atlanta, Georgia on March 
4th, producing damage to many downtown area businesses. Additional tornadoes to end the month and 
begin April killed at least six people. 

May brought several severe weather outbreak days to the Plains and Midwest. The most damaging tornado 
of the month and the most powerful tornado since the Greensburg, Kansas tornado of May 4th, 2007 
occurred on May 25th. An EF5 tornado with estimated winds of 205 mph (335 kph) and a base more 
than 1.2 miles (two kilometers) wide plowed through the city of Parkersburg, Iowa, killing six people and 
significantly damaging one-third of the entire city. This was the first EF5 tornado to strike Iowa since 1976. 
Also on the 25th, an EF3 tornado damaged the city of hugo, Minnesota.
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2008 uNITED STATES BRuShFIRE SEASON REvIEw

For the third consecutive year, brushfire occurrence across the united States was above normal. The 
National Interagency Fire Center in Boise, Idaho reported approximately 78,557 wildfires burning 5,261,698 
acres (2,130,988 hectares) through mid-December, compared to 85,705 fires burning 9,328,045 acres 
(3,777,858 hectares) in 2007 and a 25-year average of 72,552 fires burning 4,348,235 acres (1,761,035 
hectares). Each fire in 2008 burned an average of nearly 67 acres (27 hectares), compared to a 25-year 
average of 60.15 acres (24.36 hectares) per fire. The largest burn rate occurred in 2005, when an average 
of 130.17 acres (52.68 hectares) burned with each fire. The lowest burn rate occurred in 1998, when an 
average of 16.41 acres (6.64 hectares) burned within each fire, mainly due to an abundance of precipitation 
across California early in the year by the strong El Niño cycle.

California dealt with significant wildfires through much of the summer months. hot temperatures and 
prolonged drought conditions set the stage for wildfires across northern and central California between 
June and August. One fire in yosemite National Park destroyed 21 homes and injured 22 firefighters in late 
July. Attention turned to southern California by October, when two main wildfires – the Marek Fire and the 
Sesnon/Porter Fire – killed at least two people and charred more than 19,000 acres (7,700 hectares) of land 
near San Fernando and Chatsworth. The two fires destroyed at least 174 structures, including 60 homes. 

The most destructive fire event during the year occurred in November in southern California. A Santa 
Ana wind event coupling with the long-term drought conditions led to the ignition of three wildfires that 
burned in populated areas between November 13th and 18th. In all, the three fires – the Tea Fire near 
Monticello, the Sayre Fire near San Fernando and the Freeway Complex near Anaheim – burned over 
42,000 acres (17,000 hectares), damaged or destroyed at least 1,116 structures and produced an estimated 
uS$350 million to uS$500 million in insured loss. 

United States Acreage Per Brushfire Over The Last 25 Years
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2009 CLIMATE AND ATLANTIC huRRICANE FORECASTS 

One of the main influential factors for the globe’s annual climate conditions is the El Niño/Southern 
Oscillation (ENSO), an anomalous warming or cooling of the central Pacific Ocean waters that generally 
occurs every three to seven years, mainly during the months of August through February. 

During normal conditions, surface trade winds blow from the 
east and force cooler waters that are upwelled from the deeper 
depths of the Pacific Ocean to the surface across the western coast 
of South America. Because of the displacement of water flowing 
to the west, the ocean is up to 60 centimeters (two feet) higher 
in the western Pacific Ocean as it is in the eastern Pacific Ocean. 
The warmer waters are forced into the western portions of the 
ocean and allow thunderstorm activity to develop, leading to the 
develoment of the majority of the Pacific’s tropical storm and 
typhoon occurrences across the western half of the Pacific Ocean. 

During El Niño conditions, the surface trade winds that normally 
blow from east to west weaken and sometimes even reverse 
direction. This allows the warmer waters to remain or even traverse 
eastward, bringing more frequent thunderstorm activity to the 
central and eastern portions of the Pacific Ocean. warm and 
very wet conditions typically occur across Peru, Ecuador, Brazil 
and Argentina from December through April. Portions of Central 
America, Colombia and the Amazon River Basin are dry, as are 
southeastern Asia and most of Australia. In Africa, El Niño’s effects 
range from wetter-than-normal conditions across eastern portions 
to warmer and drier-than-normal conditions across southern 
portions. In North America, the polar jet stream (the jet stream 
that is responsible for Arctic outbreaks) is usually pushed northward, 
keeping cold Arctic air across the northern portions of Canada. 
warmer-than-normal temperatures typically occur across the 
northern united States and southern Canada. The subtropical jet 
stream, which usually sinks southward during the winter months, 
will drift northward and bring a succession of storm systems across 
the southern tier of the u.S. and northern Mexico. See Appendix B 
for El Niño’s effects on tropical system frequency for the Pacific and 
Atlantic Oceans.

During La Niña conditions, the surface trade winds will strengthen, promoting additional cooler water 
to be upwelled from the depths of the Pacific Ocean up to the surface and forced westward. This forces 
thunderstorm activity across the Pacific Ocean westward and often brings fewer tropical systems to the 
central and eastern Pacific regions. Because of the waters’ influence of the upper atmospheric jet stream, La 
Niña’s effects, like El Niño’s effects, are experienced worldwide. The main effects are usually noted across 
the western Pacific regions, where wetter conditions are expected, especially during the beginning months 
of the year. wet and cool conditions are typical across southern Africa and eastern South America between 
December and February. with the polar jet stream displaced further south, cool and wet conditions occur 
across the northern half of the North America west Coast, while dry and mild conditions are experienced 
for the southern half of the united States into northern Mexico. If La Niña’s cycle continues into June, July 
and August, warm and wet conditions often occur across Indonesia and the southern half of Asia, while cool 
and wet conditions are found across the southern portions of the Caribbean Ocean. See Appendix B for La 
Niña’s effects on tropical system frequency for the Pacific and Atlantic Oceans.

The following pages contain maps that depict the most likely occurrences of above and below normal 
temperatures and precipitation from January through May across the world.



16

Annual Global Climate and Catastrophe Report: 2008

TEMPERATuRE AND PRECIPITATION OuTLOOK: JANuARy – MARCh 2009

Sea surface temperature forecasts for the period of January through March show above average water 
temperatures across the northwestern Pacific Ocean as well as the northwestern Atlantic Ocean. however, 
La Niña cooling water temperatures are possible across the central Pacific Ocean. warmer than normal 
temperatures are expected across the Plains and Mississippi valley and rainfall could be below normal. 
Cooler and wetter conditions are expected for the Pacific Northwest. wet and cool conditions are also 
expected for the northern portions of South America, while warm and dry periods are expected for 
southern South America. Dry conditions are also expected for the horn of Africa, while southeastern Asia 
remains on the wet side. 
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TEMPERATuRE AND PRECIPITATION OuTLOOK: MARCh – MAy 2009

Southern Pacific ocean waters are expected to remain on the warm side as will the northwestern Pacific 
Ocean and the northwest Atlantic Ocean. warm temperatures are expected for the period for much of 
Mexico, northeast North America, Britain and eastern sections of Europe. Meanwhile, cool conditions are 
expected to continue for the u.S. Pacific Northwest and northern sections of South America, where rainfall 
will continue to be above normal. Cool conditions are also expected throughout western and southeastern 
Africa. Southeast Africa is also expected to receive more rainfall than normal. wet conditions will continue 
for southeastern Asia and temperatures will cool for the region as well. Eastern Asia, however, has a chance 
for above normal temperatures.
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hISTORICAL ATLANTIC huRRICANE SEASON PREDICTIONS

Abundant media attention has been given to various organizations across the world that issue hurricane 
season predictions for the Atlantic and Caribbean Oceans. These organizations utilize meteorological and 
climatic data obtained, in some instances, up to six months in advance to determine how active or inactive 
the following year’s Atlantic hurricane Season will be. Several different professional entities issue these 
forecasts, ranging from governmental agencies to universities to private companies. The three organizations 
that consistently make their forecasts public are:

Colorado State university (CSu), a forecast group sponsored by Colorado State university and private  u
companies led by Dr. Philip Klotzbach and Dr. william Gray;

the National Oceanic and Atmospheric Administration (NOAA), the united States’ official governmental  u
climatological and meteorological office; and 

Tropical Storm Risk (TSR), an Aon Benfield-sponsored forecast group based in London, England led by  u
Professor Mark Saunders and Dr. Adam Lea. 

Some of these entities disclose in detail the parameters being used to derive these forecasts, while others 
cite general factors for the reasoning of their predictions. Only one organization, the National Oceanic and 
Atmospheric Administration (NOAA), provides a range of possible totals, while the remaining organizations 
provide specific numbers. 

The forecasts for the last five years made between the period of May 1st and June 10th along with the actual 
total number of named storms, hurricanes and major hurricanes are shown here. The May/June forecast 
was chosen due to the availability of forecasts from each organization. Additionally, a five-year cumulative 
forecast is shown to emphasize that short-term (one-year) forecasting is often more error-prone than long-
term forecasting.

2008

 May/June Atlantic hurricane Season Forecast

Forecast Parameter 25-year 
Average CSu NOAA TSR Season 

Total

Named Storms 11.0 15 12-16 14 16

hurricanes 6.4 8 6-9 8 8

Major hurricanes 1.2 4 2-5 3 5

2007

 May/June Atlantic hurricane Season Forecast

Forecast Parameter 25-year 
Average CSu NOAA TSR Season 

Total

Named Storms 11.0 17 13-17 16 15

hurricanes 6.4 9 7-10 9 6

Major hurricanes 1.2 5 3-5 4 2
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2006

 May/June Atlantic hurricane Season Forecast

Forecast
Parameter

25-year
Average CSu NOAA TSR Season

Total

Named Storms 11.0 17 13-16 14 9

hurricanes 6.4 9 8-10 8 4

Major hurricanes 1.2 5 4-6 3 2

2005

 May/June Atlantic hurricane Season Forecast

Forecast
Parameter

25-year
Average CSu NOAA TSR Season

Total

Named Storms 11.0 15 12-15 14 27

hurricanes 6.4 8 7-9 8 15

Major hurricanes 1.2 4 3-5 4 7

2004

 May/June Atlantic hurricane Season Forecast

Forecast
Parameter

25-year
Average CSu NOAA TSR Season

Total

Named Storms 11.0 14 12-15 12 15

hurricanes 6.4 8 6-8 6 9

Major hurricanes 1.2 3 2-4 2 6

5-yEAR CuMuLATIvE FORECAST

 May/June Atlantic hurricane Season Forecast

Forecast
Parameter

25-year
Average CSu NOAA TSR Season

Total

Named Storms 55 78 62-79 70 82

hurricanes 32 42 34-46 39 42

Major hurricanes 6 21 14-25 16 22
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 2009 ATLANTIC huRRICANE SEASON OuTLOOKS

Two of the three previously mentioned firms have made preliminary predictions for the 2009 Atlantic 
hurricane Season. An active 2009 Atlantic hurricane Season is being forecast by both Colorado State 
university (CSu) and Tropical Storm Risk (TSR). The two firms released their predictions for the 2009 Atlantic 
hurricane Season in early December. Their forecasts are as follows:

COLORADO STATE uNIvERSITy FORECAST (ISSuED DECEMBER 10Th, 2008)

Forecast Parameter CSu
Average year

CSu
Forecast

Named Storms 9.6 14

Named Storm Days 49.1 70

hurricanes 5.9 7

hurricane Days 24.5 30

Intense hurricanes 2.3 3

Intense hurricane Days 5 7

Net Tropical Cyclone Activity 100% 135%

Forecast Region CSu
Average year

CSu
Forecast

Entire u.S. Coastline 52% 63%

u.S. East Coast including the Florida Peninsula 31% 39%

Gulf Coast from the Florida Peninsula to Brownsville, Texas 30% 38%

TROPICAL STORM RISK FORECAST (ISSuED DECEMBER 5Th, 2008)

Overall Atlantic and Caribbean Forecast TSR
Average year

TSR
Forecast

Named Storms 10.4 14.8

hurricanes 6.2 7.7

Intense hurricanes 2.7 3.5

Net Tropical Cyclone Activity 100% 142%

u.S. Landfalling Storms Forecast TSR
Average year

TSR
Forecast

Named Storms 3.2 4.7

hurricanes 1.5 2.1

Intense hurricanes 2.4 3.4

Net Tropical Cyclone Activity 100% 147%
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The two teams documented two main factors that led to the above-normal forecasts for 2009: 

  u Positive, or warm, phase of the Atlantic Multi-Decadal Oscillation (AMO):  Current indications show 
that the Atlantic Multi-Decadal Oscillation (AMO), defined as a cyclic variation of the atmospheric flow 
and ocean currents in the North Atlantic Ocean that affects Atlantic sea surface temperatures, continues 
to be in its warm phase. This warm phase, which has persisted since 1995, promotes the development of 
tropical storms and hurricanes by reducing the amount of upper-level wind shear and increasing the sea 
surface temperatures.

 u Weaker-than-normal upper-level wind shear:  winds at the upper levels of the atmosphere tend to 
determine how well a storm can organize. hurricanes are born from clusters of thunderstorms sur-
rounding a common area of low pressure. These thunderstorms are formed by persistent current of air 
called updrafts (red ascending arrows on the graphic) that feed additional moisture into the towering 
clouds. If high winds exist at the layers of the atmosphere where thunderstorm updrafts exist, these high 
atmospheric winds will disrupt the process of moisture inflow into a developing thunderstorm and not 
allow it to further grow in height. If the thunderstorm clusters are not able to organize, the surface area of 
low pressure will not become a tropical storm or hurricane. however, if little to no wind shear is present in 
the upper levels of the atmosphere, thunder-
storm updrafts are able to be sustained and 
undisturbed, allowing them to further develop. 
The more thunderstorms that are able to 
mature and organize around a general area of 
low pressure, the better the chances are that 
the low pressure area will develop into a trop-
ical storm or hurricane. Both firms recognize 
that 2009’s wind shear values could be lower 
than normal, which would promote favorable 
tropical system development conditions.

One major factor that is not included in their forecast and has had major influence across the Atlantic 
Ocean in recent years is the amount of dry air and dust that moves from the Sahara Desert in Africa into 
the central Atlantic Ocean over an area known as the Main Development Region (MDR). This factor makes 
development of tropical thunderstorms very difficult. This is the factor that led to the comparatively-
benign seasons of 2006 and 2007. Forecasting dry air and dust outbreaks across the MDR is very difficult 
at best and is only accurate one to two weeks in advance at this time.
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2008 MONThLy CATASTROPhE REvIEw

JANuARy

  u Fierce winter storms cripple China, at least 129 dead
  u Rare Midwest U.S. January tornado outbreak spawns 123 tornadoes, kills eight
  u Middle East blanketed by snow, frigid temperatures

A wild period of winter weather 
stretched across the entire united 
States and Canada to begin 
2008. The first round struck the 
Midwest on New year’s Day. 
heavy snow fell across Illinois, 
wisconsin, Indiana, Ohio and 
Michigan. Snow totals ranged 
from 12 inches (30 centimeters) 
in South Bend, Indiana to over 
16 inches (41 centimeters) in 
Detroit, Michigan, where a New 
year’s Day record was set. Travel 
was nearly impossible across the 
entire Midwest on the 1st, as 
gusty winds accompanied the 
heavy snows. Chicago’s O’hare 
International Airport cancelled 
over 150 flights due to blowing 
snow. The storm knocked out 
power to over 10,000 FirstEnergy 
customers in Ohio. It also traveled 
into Canada and extended south into the Northeast by the 2nd. Over 18 inches (46 centimeters) of snow 
fell across west virginia, causing school cancellations for at least 40 of the state’s 55 counties. An additional 
foot (30 centimeters) of snow fell across New hampshire, where all-time December snow records had 
already been set at the end of 2007. Throughout Canada, heavy snows paralyzed travel. Traffic officials 
closed a majority of interstates throughout eastern Canada, while most flights were cancelled in Montreal, 
Ottawa, Toronto and quebec. Prince Edward Island saw over 12 inches (30 centimeters) of snowfall in only a 
few hours on the 1st. Across the u.S. Southeast, beneficial rains fell in drought-stricken Alabama, Mississippi, 
Georgia and the Carolinas for three consecutive days. By late on the 2nd, the storm system had fully exited, 
leaving in its wake the coldest air of the season for most of the united States. Temperatures dipped below 
freezing as far south as Naples, Florida. Snow flurries were reported in Daytona Beach, Florida, the first 
snowfall reported in Florida since 2006. 

wildfires sparked in Perth, Australia between the 3rd and 4th, destroying at least six structures. A 
combination of gusty winds and a long standing drought helped trigger the blaze. Firefighters were able to 
quickly contain the fire in less than 24 hours.

An abnormally long cold spell in India killed at least 47 people between the 1st and the 6th. All of the 
fatalities occurred in the northern half of the nation. Temperatures plunged as low as 28°F (-2°C) across 
most of the region. The hardest hit area was in uttar Pradesh state, where at least 38 of the deaths occurred. 
Nearly all of the deaths involved beggars and impoverished migrant workers who had inadequate shelter 
from the cold.
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A Bulgarian cargo ship, the vanessa, sank in the early hours on the 3rd. At least seven people were killed 
when the ship went down near the Kerch Strait, between the Sea of Azov and the Black Sea. A powerful 
storm in the area caused gusty winds sustained at 45 mph (75 kph) and extremely rough waters, with waves 
exceeding 16 feet (five meters) in height. The vanessa was carrying over 3,300 tons (3,000 tonnes) of steel 
when it sank. Both ukraine and Russia launched safety reviews after it was rumored that the ship ignored 
bad weather warnings.

A series of powerful storms slammed the western sections 
of the united States between the 4th and 6th. Nearly three 
million homes and businesses lost power, as damages 
exceeded uS$350 million. Two storms moving onshore 
brought a potent one-two punch beginning late on the 
4th across the west Coast. California was initially the 
hardest-hit area, as rainfall totals exceeded five inches 
(13 centimeters) in most low-land areas, while snow 
totals ranged between one and four feet (30 and 120 
centimeters) across the Sierra Nevada Mountain Range. 
The heavy rain and snow was also accompanied by 
hurricane-force winds. wind gusts were reported well over 

80 mph (130 kph) along the California coastline, while higher elevation ski resorts reported much higher 
wind speeds. Between the heavy snow and reported wind gusts of up to 145 mph (230 kph), all ski resorts 
were shut down. weather offices received numerous reports of downed trees and power lines crashing into 
houses, cars and roads. Travel was heavily affected, as hundreds of flights were cancelled in San Francisco, 
Los Angeles and San Diego. By the end of the day on the 4th, over 400,000 Californians were without 
power. As the storms moved into Nevada during the 4th, heavy rain and snow as well as gale-force winds 
wreaked havoc across the state. In Fernley, Nevada, water burst through a 50-foot (15-meter) breach in the 
town’s levee, flooding nearly 400 homes. Over eight feet (2.4 meters) of water ravaged the region. Dozens 
of residents had to be rescued from their homes due to the rapidly rising floodwaters. when the rains and 
snows briefly stopped overnight, concerns quickly grew as Arctic air plunged into the region, freezing 
the floodwaters. In a last ditch effort to alleviate the problem, water from adjacent canals and rivers was 
diverted, allowing floodwaters to recede. Gusty winds and torrential rainfall helped to snap power lines and 
tree branches across the Pacific Northwest. hundreds of thousands of people were without power across 
washington and Oregon. By the 5th, the third and final storm blasted ashore into California, bringing 
another round of high winds, heavy rains and heavy snow to the state. A peak wind gust of 165 mph (270 
kph) was recorded near Donner Peak. Over 3,000 people were forced to evacuate from four Orange County 
canyons, as the heavy rains triggered fears 
of mudslides. In the Sierra Nevadas, over 
eleven feet (3.4 meters) of snow fell from 
this storm system, prompting the California 
Department of Transportation to issue 
a mandate for tire chains over a 60-mile 
(95-kilometer) stretch of Interstate 80. The 
Red Cross set up a 200-bed shelter in the 
city of Truckee for stranded motorists. Pacific 
Gas and Electric Company (PG&E) estimated 
that over 2.1 million people lost electricity 
in California during the event. That number 
equaled nearly 40 percent of the company’s 
entire clientele. The storms downed almost 
500 miles (805 kilometers) of power lines and 
well over 500 utility poles. By the end of the 
weekend, over three million people had lost 
electricity at some point across the western 
united States. 
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A rare January severe weather outbreak raged across the u.S. Midwest and Southeast between the 7th and 
the 10th, killing at least eight and injuring dozens more. Damage exceeded uS$300 million. The Storm 
Prediction Center cited at least 123 tornadoes, many of them causing extensive damage through ten states. 
Record warmth and moist tropical air were the main culprits for the outbreak, with 138 cities reaching 
record high temperatures on the 7th. Chicago, Illinois recorded a high temperature of 64°F (18°C), after 
barely passing 0°F (-18°C) just days prior. The warm air ahead of the frontal boundary helped establish 
a spring-like scenario. Intense thunderstorms began to develop as the day progressed and maximum 
daytime heating occurred. Missouri reported the most tornadic activity during the outbreak with at least 
36 tornadoes, killing at least four people in Strafford and Marshfield. Dozens of minor injuries were also 
reported throughout the state. In Illinois and wisconsin, multiple tornadoes destroyed numerous homes. 
In wheatland, wisconsin, an EF3 tornado packing 160 mph (260 kph) winds destroyed 30 homes while 
damaging at least 100 others. This was only the second January tornado event in wisconsin in more than 
100 years of documented record keeping. In northern Illinois, two tornadoes touched down in Boone 
and Mchenry counties. The Boone County tornado destroyed one home and damaged ten others. The 
tornado also ravaged the popular local Edwards Apple Orchard, downing numerous trees. The Mchenry 
County tornado derailed twelve union Pacific train cars, including one that leaked shock fluid. Six other 
cars contained auto parts. On the 8th, a fresh round of tornadoes developed across Arkansas, Tennessee 
and Mississippi. At least 13 tornadoes were confirmed, with one fatality being reported in Pope County, 
Arkansas. Extensive damage to homes, trees and roadways was commonplace. In addition to the tornadic 
activity, flooding became a major problem across Indiana, Illinois and Michigan. One adult and two children 
drowned and 150 others were rescued in Remington, Indiana after a creek overflowed its banks spawned 
by heavy rains and warm air rapidly melting several inches of snow from a major winter storm only days 
earlier. By the 9th, the storm system began to weaken as it pushed towards the East Coast. however, one 
thunderstorm produced a wind gust of 85 
mph (140 kph) and knocked out power to 
127,000 in Rochester, New york. On the 
10th, a fresh round of tornadoes struck 
the Southeast as warm tropical moisture 
helped trigger another wave of severe 
thunderstorms, with extensive damage 
being reported in Mississippi. Damage 
assessments performed by National weather 
Service meteorologists determined that most 
of the tornadoes across the southeast were 
EF1 on the Enhanced Fujita Scale though at 
least four tornadoes between Alabama and 
Mississippi were classified as EF3.
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Torrential rains caused major flooding over portions of eastern Australia during the weekend of the 5th and 
6th. Thousands of people were left stranded across New South wales and southern queensland. Though 
no injuries or fatalities were reported, there was an estimated uS$24 million in damages. The Bureau of 
Meteorology reported that many areas received twelve inches (30 centimeters) of rain by the end of the 
event. Thousands of people were stranded, including at least 750 who were at a music festival near Brisbane. 
The heavy rains damaged bridges and washed out roads, creating difficulties for rescue workers. Local 
government officials indicate that most of the damage was confined to the shires of Coraki, woodburn, 
Lismore, Richmond valley, Tweed and Kyogle. Livestock, crops and building structures were the hardest hit. 

A rare major snowstorm buried parts of Iran between the 8th and 11th, killing at least 21 and injuring 88 
others. As heavy snow blanketed the capital of Tehran, government officials reported that this was the 
most serious snowstorm in a decade. while nearly two feet (55 centimeters) of snow fell across northern 
and central Iran, cold weather was the main story in the western sections of the nation. Over 30 avalanches 
occurred throughout the mountainous areas, with the Karaj-Chalous road being completely submerged. 
Many of the fatalities came at the expense of the falling avalanches. In the province of Kerman, snow 
completely covered the desert villages of Karimabad and hashemabad, leaving some villagers scrambling for 
cover. The elderly villagers said that they had never seen or heard about snow in the region, which is known 
for excessive heat and lack of moisture.

Severe cold and heavy snow swept 
across Afghanistan throughout the 
entire month, killing over 1,317 people. 
Nearly 60 percent of the nation’s roads 
to remote villages were cut off by 
the 20-inch (50-centimeter) depth of 
snow. In addition to the loss of human 
life, Afghan authorities estimated that 
upwards of 100,000 animals were 
also killed. The heavy snows initially 
began during a major winter storm 
between the 4th and 8th. Nearly one 
foot (30 centimeters) of snow fell in 
herat Province and nearly 600 people 
were stranded on the Kabul-Kandahar 
highway. As the month went on, the 
provinces of Badakhshan, Daykundi, 
Bamiyan, Ghor and Logar all were snowed in and officials could not reach citizens. Parts of northern 
Afghanistan were buried underneath eleven feet (3.5 meters) of snow. The hardest-hit province was herat, 
where at least 60 people died and an additional 17 were missing and at least 833 houses were completely 
destroyed. Dozens of avalanches were reported across the country. At least 35 employees of a construction 
company were trapped near the Iran/Afghanistan border.

Torrential rains triggered major flooding across four countries 
in southern Africa starting on the 11th and continuing into 
February, killing at least 45 people in Zambia, Zimbabwe, 
Mozambique and Malawi. Government officials in the region 
evacuated nearly 100,000 people, 60,000 in Mozambique 
alone. The situation was the most severe in Mozambique and 
Zimbabwe, where overflowing rivers submerge 24 villages 
causing at least 30 confirmed deaths. Officials estimated that 
up to 250,000 people were at risk. Meteorologists in the 
country determined that the rains were the heaviest since 
record-keeping began in the colonial era.
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heavy snow across the northwestern u.S. triggered numerous avalanches between the 12th and 16th, 
killing at least five. On the 12th, three men were killed in wyoming while snowmobiling. Reports indicate 
that the men were riding when a quick-moving avalanche ambushed them in the Star valley, located near 
the city of Jackson. Two more people were found dead at the whitefish Ski Area in whitefish, Montana on 
the 13th. Officials at the resort indicated that the men were found outside of the skiing boundary when an 
avalanche overtook them.

Extreme winter weather 
continuously affected China during 
the last three weeks of January. The 
extended period of heavy snow and 
frigid temperatures killed at least 
129 people and affected nearly 80 
million others. The unusually heavy 
snowfall caused a minimum of 
uS$22.15 billion in total economic 
loss throughout the nation and 
damaged or destroyed over 62 
million acres (25.1 million hectares) 
of cropland. At least 485,000 
homes were destroyed and another 
650,000 were damaged. The 
weather crisis was the deadliest in 
at least 50 years. The heavy snows, 

which initially began on the 11th over the Anhui and hubei provinces, spread to 14 provinces in the eastern 
and southern sections of the country. About 1.8 million people were forced to evacuate their homes due 
to substantial snow totals causing roofs to collapse. In some of the more mountainous terrains, snow totals 
exceeded three to five feet (90 to 150 centimeters). In Shanghai, six inches (14 centimeters) of snow fell, 
making it the heaviest snow the city had seen in 17 years. The worst-hit province was hunan, where nearly 
30 million people were affected and ten people died. Economically, almost a quarter of the total estimated 
losses, around uS$5 billion, occurred in hunan. The heavy snows came during the height of perhaps the 
biggest mass movement of people in the world: celebration of the Chinese New year. By the 29th, well 
over 500,000 train passengers were stranded in the southern city of Guangzhou. Extensive power outages 
virtually shut down all train transportation in the nation. A total 
of 5.8 million passengers were stranded at Chinese rail stations. 
Residents across central and southwest China complained of fresh 
food shortages, along with skyrocketing prices of rice, vegetables 
and eggs. Transportation problems essentially stopped food 
shipments to numerous cities and villages. The country is highly 
dependant on coal for electricity generation, and government 
officials reported that the country had less than half of its normal 
supply left. As a result, the government pleaded with provinces to 
ration power. Air travel was also hampered, as at least 19 of the 
major airports in the country were closed for several days. About 
10,000 passengers were stranded at Baiyun Airport in Guangzhou. 
The weeks of winter weather were linked with the current La Niña. 
During a strong La Niña event, temperatures across the southern 
and eastern sections of China are normally well below normal. 
Areas north of the yangtze River typically receive above normal 
precipitation. In regards to the January outbreak, a persistent 
moist and chilly flow out of the northeast continued to train over 
the same areas due to two stationary domes of high pressure. 
Essentially China was stuck in the middle, which allowed for a 
prolonged period of continued dangerous weather.
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Rain, snow and severe weather plagued western sections of the 
united States between the 26th and 28th, killing at least five 
people. Nearly 100,000 people lost electricity from Arizona 
northward into washington as successive storms pounded the 
region. The first storm system plowed into northern California 
on the 26th, bringing torrential rains, heavy snow and even a 
tornado. Rainfall totals averaged between three and five inches 
(eight and 13 centimeters) from Sacramento southward into San 
Francisco. In the higher elevations, significant snow totals fell 
across the Sierra Nevada Mountain Range, with many ski resorts 
reporting three feet (90 centimeters) of snow. An EF0 tornado 
touched down in Castaic, California, causing minor damage to 
the Point Mugu Naval Air Station. By the 27th, multiple storms 

were affecting nearly every part of the western half of the united States. The San Juan Mountains in Colorado 
were hit with three feet (90 centimeters) of snow and recorded wind gusts of 100 mph (160 kph). Avalanche 
warnings were issued and many ski resorts shut down due to the severe conditions. In California, heavy 
rain and snow blanketed nearly the entire state. The greater Los Angeles area recorded nearly six inches (15 
centimeters) of rain and pushed its seasonal total to nearly 100percent above average. Two people died in 
traffic-related fatalities. In the higher elevations, heavy snows fell, triggering avalanches. Three people died 
in separate avalanches while they were skiing. A third storm system ravaged the Pacific Northwest on the 
27th. A record 14 inches (35 centimeters) of snow fell at Spokane, washington. In eastern Oregon’s wallowa 
Mountains, nearly four feet (120 centimeters) of snow fell. The heavy snow sparked numerous avalanches in 
Idaho, where four homes were damaged and 71 others had to be evacuated. hundreds of car accidents were 
reported throughout Idaho and utah as well, with minor injuries reported.

A mix of tornadoes, high winds, bitter cold and blizzard 
conditions occurred from Minnesota southward into Tennessee 
on the 29th and 30th. Four people were killed and over 
200,000 people lost power during the event. Damage totals 
exceeded uS$350 million. The storm system initially struck 
Minnesota and wisconsin midday on the 29th. As the front 
raced southward, a line of heavy rain began to form along 
the boundary. From Minneapolis, Minnesota to Madison, 
wisconsin, hour-long rains quickly changed over to snow as the 
front passed through. In its wake, high winds and frigid Arctic 
air plunged southward, creating blizzard conditions. wind chill 
readings of -50°F to -60°F (-45°C to -51°C) were found across 
the northern Plains. As the day progressed, the storm system 
continued to push southeastward across the Midwest into Illinois, Indiana, Michigan, Missouri and Kentucky. 
Daytime highs in these areas exceeded 50°F (10°C) prior to the front’s arrival. An intense squall line developed 
as the system continued through the southern half of the Great Lakes, spawning two tornadoes. Extreme winds 
in Poseyville, Indiana killed three people as winds gusted to 80 mph (130 kph), destroying their mobile home. A 
fourth person died in a car crash. In the Chicago area, a dramatic 50-degree drop in temperature occurred in 
only five hours. That statistic had only occurred twice in the last 25 years. Transportation was halted across the 
Midwest, especially at the major airports. Chicago’s O’hare International Airport had to cancel 350 flights due 
to the high winds and white-out conditions. In Detroit, Michigan, Metro International Airport cancelled at least 
100 flights due to the bad weather conditions. The gusty winds also proved to be a major nuisance for power 
companies, as over 200,000 people lost electricity overnight on the 29th. By the morning of the 30th, the storm 
system had begun to weaken as it headed into the Northeast. however, temperatures drastically fell overnight 
into the single digits as people headed to work from New york City into Boston. high wind advisories were 
posted for nearly all of New England, but most of the precipitation had begun to weaken. Lingering effects of 
the storm were felt well beyond the system’s passage. heavy lake effect snows fell across the upper Peninsula of 
Michigan and parts of upstate New york. Blizzard warnings, blowing snow advisories and even civil emergency 
warnings were issued to keep people off the roadways due to the high winds and white-out conditions.
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On the 29th and 30th, wind-whipped wildfires burned across portions of Texas and Arkansas. Nearly two 
dozen buildings in Texas and 150 vacant military barracks were destroyed in Arkansas. Arson was suspected 
in the Arkansas blazes. About 20,000 acres (8,000 hectares) of land were burned in both states.

Two separate cyclones powered their way across the nations of 
Madagascar and Fiji during the last week of January, killing nine 
people. Both tropical systems quickly developed and caught each 
nation by surprise on the 29th when they made landfall. Cyclone 
Gene made landfall in the morning on the 29th in Fiji as a 50 
mph (85 kph) tropical storm. The storm initially gained tropical 
characterization on the 28th as a 40 mph (65 kph) storm just 
on the outskirts of the Fiji islands. Eight people were killed and 
hundreds of homes were damaged with losses exceeding uS$30 
million. winds reportedly gusted to 90 mph (150 kph), toppling 
electricity lines and causing blackouts across the entire nation. Flash 
flooding claimed at least five of the fatalities. Cyclone Fame was 
first classified as a tropical storm on the 26th with 65 mph (100 
kph) sustained winds. The storm strengthened by the 27th with 90 

mph (150 kph) winds. Fame slowly meandered in the Mozambique Channel before making landfall in central 
Madagascar on the 29th as an 85 mph (140 kph) cyclone. The cyclone brought torrential rains and extremely 
windy conditions. Reports out of Madagascar indicated that widespread damage and 13 fatalities occurred. 
According to a published report, damage was substantial in all four districts of the Melaky region. 

A rare snowstorm surprised many in the Middle East late in the month, as parts of Israel, Jordan, Syria and 
Lebanon woke up on the 30th to a fresh coat of snow. In Jerusalem, the Israeli weather service reported that 
over eight inches (20 centimeters) had fallen. The storm created an emergency situation in Lebanon and 
Syria, where heavy snow and high winds disrupted power supplies and forced the closure of Mediterranean 
ports. winds gusting upwards of 50 mph (85 kph) were recorded throughout the Middle East. 

Strong winds pounded Europe on the 25th and 26th, killing one person 
in Poland and injuring dozens of others. winds gusted to 75 mph 
(120 kph) throughout the northern half of the continent, and some 
of the higher elevations reported 95 mph (155 kph) gusts. European 
forecasters gave the hurricane-like storm system the name ‘Sondre.’  
Poland was among the hardest hit nations in Europe. One person was 
killed in the region of Masuria when a tree fell onto a passing car. At 
least 300 homes suffered roof damage due to falling trees and power 
lines. In Norway, the high winds triggered numerous avalanches 
throughout the country. Road crews were forced to use explosives to 
remove mounds of snow covering highways in Strynefjellet. Elsewhere 
across Europe, the high winds left nearly 500,000 people without power 
in Austria, the Czech Republic and Slovakia.



29

AON BENFIELD: IMPACT FORECASTING

FEBRuARy
  u Historic severe weather outbreak grips U.S. Midwest and Southeast, 59 fatalities reported
  u Tropical Cyclone Ivan slams Madagascar, kills 93
  u Rare 5.2 earthquake rattles UK, causes US$60+ million in damage

A series of powerful winter storms 
pounded nearly every section of the 
united States and Canada during 
the weekend between the 1st and 
3rd. heavy snow, rain, sleet, ice 
and high winds all played a part 
in creating havoc for residents. At 
least ten people across the u.S. 
and Canada were killed in traffic 
related fatalities and hundreds of 
thousands of people lost power 
throughout the events. The first 
storm system slammed central and 
eastern Canada on the 1st. Nearly 
a foot of snow (30 centimeters) 
fell in both Toronto and Ottawa, 
while freezing rain combined with 
50 mph (85 kph) winds along 
highway 401 in southern Ontario 
to create dangerous conditions on 

the roadways. More than 380 traffic accidents were reported in and around Toronto during a five-hour 
period. As the day progressed on the 1st, the storm system quickly dropped southward into the u.S. Great 
Lakes region. Chicago, Illinois received eight inches (20 centimeters) of snow near rush hour time, causing 
numerous accidents and resulting in the cancellation of 600 flights at O’hare International Airport. A 
second storm system brought wintry conditions to the Pacific Northwest on the 1st. Nearly two feet (60 
centimeters) of snow fell in a 24-hour period to Snoqualmie Pass in the Cascade Mountain Range. Local 
traffic officials closed a 70-mile (110-kilometer) stretch of Interstate 90 due to avalanche danger. Over five 
feet (150 centimeters) of snow fell on the region in a two week span. On the 2nd, the Great Lakes storm 
moved into the Northeast, bringing freezing rain to the western sections of virginia. Nearly one-half inch 
(1.5 centimeters) of ice glazed trees, power lines and roofs in ten virginia counties, snapping tree limbs and 
power poles and cutting electricity to 25,000 residents. New york was also hit hard by freezing rain and ice, 
where ice-slicked roads across hudson valley caused four traffic-related fatalities. A 500-mile (805-kilometer) 
stretch of the New york State Thruway reported nearly 250 accidents. The same storm system wreaked 
havoc across eastern Canada late on the 2nd. Several hours of freezing rain fell over Nova Scotia and Prince 
Edward Island, knocking out power to 20,000. In northern New Brunswick, 16 inches (40 centimeters) of 
snow fell. wind warnings were issued for extreme eastern sections of Canada as winds gusting to 85 mph 
(140 kph) blasted through Nova Scotia’s Cape Breton highlands.

Two strong earthquakes rattled Congo and Rwanda on the 3rd. The region commonly known as the African 
Great Lakes reported at least 45 people were killed and at least 3,000 buildings were damaged from the 
tremors. The first quake struck the eastern Democratic Republic of Congo at 9:34 AM local time. The 
magnitude 6.0 earthquake crumbled buildings and homes, sending panicked people into the streets. At 
least six people were killed and a minimum of 238 were seriously injured throughout the country. A second 
earthquake struck southern Rwanda at 1:56 PM local time. The weaker magnitude 5.0 quake killed at least 
38 people and injured at least 464 others. Ten people were killed inside a church as they attended Sunday 
services. Local officials in the capital city of Sud Kivu province reported that nearly every house had suffered 
damage of some sort.
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At least 59 people were killed across five states 
as 131 tornadoes struck between the 5th and 
6th. At least twelve of these tornadoes were of 
EF3 strength or greater, four of which were rated 
EF4. In all, 32 people died in Tennessee, 14 in 
Arkansas, seven in Kentucky, five in Alabama 
and one in Indiana. Damage was estimated at 
uS$850 million. An initial squall line developed 
from eastern Texas north into Missouri by the 
late morning hours of the 5th. As maximum 
heating occurred during the day, the atmosphere 
ahead of the leading squall line became 
conducive to supercell development. Dozens 
of supercells began developing across the Ohio 

and Mississippi River valleys, a region that was under extreme caution for the risk of severe weather by 
the Storm Prediction Center. One of the first major tornadoes to cause substantial damage occurred just 
after 5:30 PM local time in the southeastern section of Memphis, Tennessee. The tornado was associated 
with a powerful supercell thunderstorm that raced across the Tennessee and Mississippi state line. Major 
damage occurred by an EF2 tornado at the hickory Ridge Mall and Pleasant Ridge area. At the Memphis 
International Airport, an airport hangar lost its roof, the FedEx terminal’s fire station lost its roof, passenger 
staircases were scattered 100 yards (110 meters) away and a Boeing 737 commercial jet was moved one foot 
(30 centimeters). A second and more powerful tornado, rated EF3, in the Memphis area killed three people 
after a warehouse collapsed in hickory hill. The area hit hardest during the outbreak was Jackson, Tennessee, 
where a supercell thunderstorm spawned three extremely dangerous tornadoes around 7:30 PM local time. 
National weather Service meteorologists determined that the main tornado was a large EF4 tornado that 
contained two additional EF3 tornadoes rotating around its central vortex. Substantial damage occurred 
at union university, where three dorms were completely destroyed and nearly every building on campus 
suffered damage. Dozens of students were trapped, but no fatalities occurred. university officials estimated 
that damages exceeded uS$50 million. Just after 10 PM local time, an intense supercell thunderstorm 
tracked 75 miles (120 kilometers) with an accompanying EF2 tornado. The tornado decimated Trousdale 
and Macon counties, damaging nearly every home and killing 21 people. The tornado also triggered a 
pumping station explosion, which sent flames 500 feet (152 meters) into the sky. This particular tornado 
was the deadliest tornado to hit Middle Tennessee in over 75 years and the deadliest single u.S. tornado 
since a 2005 tornado killed 25 people in Evansville, Indiana. The state of Arkansas was also decimated by 
the severe weather. At least two EF3 tornadoes were confirmed across yell, Pope and van Buren counties. At 
least 17 counties throughout the state reported damage. The same area of low pressure that triggered the 
tornado outbreak also caused a winter storm for parts of the Great Lakes and Canada. Nearly 20 inches (51 
centimeters) of snow fell across southern 
wisconsin on the 5th. Farther east into 
Ohio, nearly an inch of ice formed 
on roadways along the coast of Lake 
Erie. Days of warmth, snow melting 
and heavy rain prompted flooding 
emergencies across Indiana and Ohio. 
At least 100 homes suffered some water 
damage. Farther north into Canada, 
areas in southern quebec and eastern 
Ontario experienced thunder, lightning, 
ice pellets and nearly a foot (30 
centimeters) of snow. Travelers in over 
800 vehicles on Interstate 90 found 
themselves stuck in a 19-mile back-up 
in Madison, wisconsin after semi-trailer 
trucks collided and got stuck on a hill.
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A strong winter storm pounded the eastern half of the united States 
during the week of the 11th, killing at least ten people. The system 
brought heavy rain, snow, sleet, ice and tornadoes to the Southeast, 
Midwest and Northeast. The storm knocked out electricity to over 
100,000 nationwide. The storm system developed on the 11th as 
an area of low pressure across the Texas panhandle. The system 
quickly strengthened as it pulled in warm, moist air out of the 
Gulf of Mexico. By midday on the 11th, the center of the storm 
system began traversing northeastward into the Midwest. Missouri 
initially dealt with heavy snow before the precipitation changed 
into freezing rain. A major ice event then hit the southwest portion 
of the state, knocking out power to over 25,000 and causing 
numerous traffic accidents. At least two people were killed in traffic 
related fatalities. By early on the 12th, the storm system headed into 
the Great Lakes states, bringing heavy snow across Illinois, Indiana, 
Michigan and wisconsin. heavy snow and ice collapsed the roof 
of a bakery in herrin, Illinois. In northern Kentucky, freezing rain 
formed a layer of ice on top of four inches (ten centimeters) of snow 
that had fallen, causing hundreds of car accidents and at least three 

deaths. Over 30,000 people lost power in the Great Lakes. By the afternoon of the 12th, the southern edge 
of the storm system began to migrate into the Southeast and an intense line of thunderstorms moved across 
Louisiana, Mississippi, Alabama and Florida. At least 18 tornadoes were spawned from the thunderstorms 
and one person was killed in Louisiana. Major damage was reported to homes, trees, cars and water 
vessels. In Louisiana, a waterspout tossed around boats in the Port of New Orleans, while the Lallie Kemp 
Regional Medical Centerin Independence, Louisiana sustained damage to dozens of cars and an equipment 
storage trailer. One woman was killed after she headed outside during the height of the tornadic event. In 
Florida, a tornado near the Kennedy Space Center severely damaged a condominium complex in Cocoa 
Beach, though no serious injuries were reported and the Space Station was not affected. By the 13th, the 
center of the storm system headed into New England. heavy snow initially fell across the region, with totals 
ranging between five and twelve inches (13 and 30 centimeters). At least two people were killed across the 
Northeast in traffic related fatalities.

A series of strong earthquakes rattled parts of 
Mexico and the united States between the 
8th and 12th. Tremors with magnitudes of 
6.4, 5.4 and 5.1 and at least 30 aftershocks 
were recorded by the uSGS. however, no 
substantial damage or fatalities occurred in 
these events. The first earthquake struck at 
11:15 PM local time in Baja California on the 
8th. The magnitude 5.4 quake was widely 
felt across southern California, southwestern 
Arizona and northern Mexico. Over 400,000 
people lost electricity in the region. At least 
1.2 million people lost cell phone service 
due to disrupted frequencies between 
telecommunication towers. The second 
strong earthquake struck on the 11th at 11:29 AM local time about 23 miles (37 kilometers) southeast of 
Calexico, Mexico. Buildings rattled across northern Mexico, southern California and southwestern Arizona, 
but only minor cracks in foundations were reported with no injuries or fatalities. The third earthquake, a 
magnitude 6.4 tremor, struck southwestern Mexico at 6:50 AM local time on the 12th. The epicenter was 
23 miles (37 miles) northwest of Arriaga, Mexico. Reports indicated that serious damage occurred to two 
old church buildings; however, residential homes were largely spared. Electricity was lost across the Chiapas 
state capital of Tuxtla Gutierrez, but power was quickly restored.
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Two strong earthquakes rattled Greece on the 14th. The uSGS recorded the first quake just after noon local 
time as a magnitude 6.7 on the Richter scale. A second earthquake struck nearly two hours later with a slightly 
lower magnitude of 6.0. Both earthquakes had epicenters nearly 145 miles (230 kilometers) to the southwest 
of Athens, though each quake was felt as far away as Italy and Egypt. No major damage, injuries or fatalities 
were reported. Minor damage such as cracks in walls was reported by Greek television. The epicenter was 
located nearly 19 miles (30 kilometers) below the surface, which accounted for the minimal damage.

A strong earthquake rocked parts of eastern Africa on the 14th, killing at least one person and injuring nearly 
100 more. The earthquake affected the countries of Congo and Rwanda, which just days prior experienced 
two strong quakes. The epicenter was located 15 miles (25 kilometers) north of Bukavu, Congo. The 
magnitude 5.4 earthquake struck in the early morning hours, as people were getting ready to start their 
day. In Rwanda, an elderly woman was killed when her home collapsed on top of her as she tried to escape. 
An additional 21 people (including 16 school children) were seriously injured in the collapse. The Rwandan 
prime minister estimated that at least uS$100 million in structural damage occurred in the country. In Congo, 
at least 44 people were injured as a result of falling debris. At least 500 homes were damaged or destroyed.

Consecutive days of heavy rain triggered flash flooding across Indonesia between the 8th and 13th, killing 
at least 14. hundreds of homes and buildings were damaged, prompting thousands to seek shelter. Nearly 
2,500 acres (1,000 hectares) of rice fields were underwater directly along riverbanks. Rivers in the East 
Nusa Tenggara province overtopped their banks by the 12th. water as high as three feet (one meter) was 
commonplace in East Java.

wildfires blazed across portions of virginia and the Carolinas between the 9th and 13th. A combined 800 
fires and 10,000 acres burned across all three states. At least 23 homes were completely destroyed and 20 
people were injured. In virginia, firefighters estimated that nearly 400 fires burned across the state. Officials 
indicated that the 6,000 acres (2,400 hectares) that burned on the 11th was a one-day record for the state. 
The fires completely destroyed six homes in central and southern virginia and prompted the evacuations 
of hundreds of others. Firefighters believe most of the fires were sparked by windy conditions snapping 
power lines and triggering sparks along the ground. Dominion virginia Power indicated that 295,000 
customers lost power during the event, though power was fully restored by the 12th. Across the Carolinas, 
a combination of high winds, snapped power lines and extremely dry brush triggered over 400 fires. The 
largest wildfire was located just outside of Myrtle Beach, South Carolina, where a 200-acre (81-hectare) fire 
destroyed 15 homes and prompted the evacuation of 60 others. In Cleveland, North Carolina, a wildfire 
near the willow Spring Free will Baptist Church forced the Sunday service to be cut short. Two empty barns 
behind the church were destroyed, but the church itself was left unscathed.

At least 93 people were killed on the 18th when Cyclone Ivan 
affected Madagascar by damaging over 145,000 homes and causing 
uS$30 million in losses. The storm was first characterized as a tropical 
storm on the 7th with 40 mph (65 kph) winds over the Indian Ocean. 
Ivan slowly strengthened as it churned westward and obtained 
cyclone status on February 9th with 75 mph (120 kph) winds. On the 
16th, the storm rapidly intensified to its peak intensity as a Category 
4 cyclone with 135 mph (215 kph) winds. Two days later, Ivan slightly 
weakened to a Category 3 storm just prior to landfall. The Category 
3 storm had sustained winds of 125 mph (205 kph) when it made 
landfall over the island of Sainte Marie. Ivan pummeled the area with 
fierce winds, torrential rains and significant flooding. At least eleven 
people were killed and 25 others were injured when a hotel was 
destroyed. Nearly two hours later, the storm reached the mainland 
at Malagasy. Official reports indicated that thousands were left 
homeless in the port city of Tamatave, while thousands more were 
affected in Andasibe. Nearly one out of every five electric poles in the 
nation was snapped. Officials in Madagascar called Ivan one of the 
largest cyclones to ever hit the island nation.
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A line of severe thunderstorms triggered flash flooding in queensland, Australia between the 15th and 
the 17th. At least one person was killed as nearly 20 inches (50 centimeters) of rain fell within only a few 
hours. The remarkable amounts of rain caused 4,000 homes throughout the city of Mackay to sustain flood 
damage. The Minister for Emergency Services declared 27 areas eligible for assistance under the Australia 
Natural Disaster Relief and Recovery Arrangements impacted by the flooding. Total economic losses were 
estimated at uS$342 million.

A strong winter storm affected the u.S. Midwest and 
Southeast between the 16th and 18th, injuring at 
least 60 people. A total of 60 tornadoes across the 
Southeast partially damaged or destroyed upwards 
of 500 structures, causing over uS$200 million in 
damages. The storm system developed on the 15th 
as an area of low pressure across Arizona and New 
Mexico. As the system moved into Texas, it quickly 
strengthened as it pulled warm, moist air out of 
the Gulf of Mexico. By the 16th, the low pressure 
center began traversing northeastward towards the 
Midwest. Texas, Oklahoma and Missouri were initially 
hit with heavy rain and thunderstorms before cold 
air filtered in and helped change the precipitation 
into sleet and snow. Nearly 20,000 people lost power 

in northern Texas as gusty winds snapped power lines. Numerous car accidents were reported throughout 
the state, but there were no fatalities. Severe thunderstorms spawned three EF0 tornadoes in eastern Texas, 
though only minor damage was reported. In Missouri, freezing rain and ice accumulated to nearly one inch 
(3 centimeters). The hazardous conditions forced the closure of Kansas City International Airport for over six 
hours, the longest in the airport’s history. In the early morning hours on the 17th, a large area of rain ahead 
of the center of low pressure spread across Illinois, Indiana, wisconsin and Michigan. Throughout the day 
on the 17th as the storm system continued to head northeastward, the rain was replaced by freezing rain, 
sleet and snow in Iowa, northern Illinois, wisconsin and Michigan. By the afternoon hours, a combination 
of warm temperatures, high dewpoints and a strong upper-level jet aided in the development of numerous 
strong to severe thunderstorms. By day’s end, nearly 50 tornadoes were spawned across Alabama, Georgia 
and the Florida Panhandle. The hardest-hit area was Prattville, Alabama, where an EF3 tornado ravaged 
the city shortly after 3 PM local time. winds of 155 mph (250 kph) within the tornado caused substantial 
damage to 200 residential homes and 40 businesses. Nearly 50 people were injured, some of which were 
considered serious. An EF2 tornado struck Summerfield, Alabama just 
after 12:30 PM local time, traveling nearly seven miles (11 kilometers) 
and destroying seven homes and two businesses while damaging 15 
others. Additionally, at least 300 trees were snapped or uprooted by 
the supercell. An EF1 tornado brought major damage to nearly 60 
homes, businesses and storage buildings in Escambia County, Florida. 
The same supercell thunderstorm produced an EF2 tornado as it 
moved into southeast Alabama, destroying two homes and downing 
numerous large trees. By the 18th, the storm system weakened as the 
center of low pressure exited into eastern Canada.

Parts of Europe were blanketed by heavy snow between the 18th and 19th. On the 18th, a winter storm affected 
Greece with nearly one foot (30 centimeters) of snow. In Athens, schools and universities were closed as four to 
six inches (10 to 15 centimeters) of snow covered the city. Dozens of flights were canceled at the local airport 
when temperatures plunged to -5°F (-21°C) and airport officials feared ice would develop on the wings of planes. 
The heavy snow cut off access to nearly 200 villages on the southern island of Crete. In Turkey, three people 
were killed when they froze to death. Substantial snow fell in the province of van, where totals exceeded five feet 
(150 centimeters). In the Mediterranean, the resort of Antalya reported snow for the first time in 15 years. By the 
19th, the winter storm spread northward into Lebanon and Israel. In Lebanon, heavy snow and wind caused a 
landslide at a huge garbage dump known as “Rubbish Mountain.”  Nearly 150 tons (136 tonnes) of garbage fell 
into the Mediterranean Sea. In Jerusalem, heavy snow gripped the city for the second time in 2008.
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A powerful earthquake rocked Indonesia on the 20th, killing at least three and injuring 51 others. The 
magnitude 7.4 struck at 3:08 PM local time and was centered 190 miles (310 kilometers) south-southeast of 
Banda Aceh, Indonesia. The official tally included 33 homes completely destroyed along with an additional 
81 structures suffering minor damage. As the earthquake struck, tens of thousands of residents fled their 
homes and established makeshift shelters in the hills.

In Greece, a magnitude 6.1 earthquake rattled the region at 8:27 PM local time on the 20th. The epicenter 
was located 30 miles (50 kilometers) south-southwest of Kalamata, Greece. There were no reports of 
fatalities, injuries or damage.

A strong 6.0 quake struck the scarcely-populated northeast corner of Nevada on the 21st. The quake hit at 
6:16 AM local time and was felt in Nevada, utah and southern California. Damage surveys indicated that 
heavy damage occurred to 725 homes and businesses in wells, Nevada, located eleven miles (17 kilometers) 
west-northwest of the epicenter. The earthquake was the strongest in the region in over 150 years.

A magnitude 6.2 earthquake shook the Svalbard Region just off the coast of Norway. The quake struck 
at 3:46 AM local time on the 21st, and there were no reports of fatalities, injuries or damage. The Norsar 
Seismic Research Institute indicated that it was the biggest earthquake on Norwegian territory in history. 

weeks of heavy rain and a volcanic eruption 
across Ecuador left at least 41 people dead and 
millions others seriously hampered by the worst 
flooding in decades. A minimum of uS$200 
million in economic loss occurred. On the 
6th, flooding concerns initially began after a 
major volcanic eruption. Ecuador’s 16,575-foot 
(5,052-meter) Tungurahua volcano erupted and 
shot columns of ash high into the atmosphere. 
Scientists at the Geophysics Institute warned 
that the volcano would remain active and 
potentially trigger coastal flooding by triggering 
heavy rain showers. By the 8th, minor coastal 
flooding occurred as rains that began in January 
became significantly heavier over a two-week 
period. A state of emergency was issued for all 
24 provinces, as nearly 28 inches (71 centimeters) of rain fell in the first two months of the year. More 
than three million people, nearly one-quarter of the country’s population, were affected by the dangerous 
floods. At least 265,000 people were evacuated, with 60,000 of those staying in government shelters. The 
hardest hit regions were the coastal provinces of Guayas, Los Rios, El Oro and Manabi. Overflowing rivers 
caused substantial flooding in 13 of the 24 provinces in Ecuador. The flooding destroyed homes, crops 
and infrastructure and lasted until the end of the month. Flood waters destroyed 271,800 acres (110,000 
hectares) of crops including rice, coffee, corn, cacao, sugar cane and banana, amounting to nearly 30 
percent of the nation’s entire crop.

A moderate earthquake rocked the united Kingdom on 
the 27th. The magnitude 5.2 quake struck at 12:56 AM 
local time and was centered 45 miles (70 kilometers) 
northeast of Nottingham, England. The British 
Geological Survey said that this was the strongest 
earthquake in Britain since a magnitude 5.4 earthquake 
struck North wales in 1984. Minor widespread damage 
was reported throughout the country, and insurers 
estimated that uS$60 million in damage occurred. One 
person was seriously injured when a chimney stack 
crumpled and fell through his room onto him. 
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A strong winter storm moved across the u.S. 
between the 23rd and 28th, killing two people. 
The storm system initially struck California prior 
to moving eastward and affected nearly every 
state east of the Mississippi River. heavy snow, 
rain, sleet and tornadoes all occurred during the 
storm’s duration. At least uS$15 million in damage 
came from two tornadoes in Georgia. The storm 
system initially came ashore in California on the 
23rd. The state did not receive the brunt of the 
storm as expected, though the system did bring 
heavy snow, rain and wind. Three inches (eight 
centimeters) of rain fell in parts of the San Francisco 
area, while snow totals approached three feet (90 
centimeters) in the mountains near Tahoe. A peak 
wind gust of 95 mph (155 kph) was recorded 
in the higher elevations of the Sierra Nevada 
Mountains. Approximately 10,000 Pacific Gas and 
Electric Company customers briefly lost power. As 
the storm system traversed eastward across the 
Rockies on the 24th into the first half of the 25th, 
it weakened substantially. By late on the 25th, the 
area of low pressure began to quickly re-intensify as 

it tapped moisture out of the Gulf of Mexico. A broad area of rain, freezing rain and sleet fell from Missouri, 
Illinois, wisconsin, Indiana and Michigan. In the Southeast, thunderstorms and gusty winds in Alabama 
caused a tree to fall and kill a woman inside her mobile home. By the 26th, the center of the storm system 
traveled through the Great Lakes. heavy snow fell across Illinois, wisconsin, Indiana, Michigan and Ohio. 
Portions of Ohio saw upwards of one foot (30 centimeters) of snow, while a widespread swath of six inches 
(15 centimeters) occurred elsewhere. Numerous car accidents were reported throughout the Midwest, with 
one motorist killed in Ohio. Severe weather once again pounded the Southeast, with severe thunderstorms 
spawning at least five tornadoes across Georgia and Florida. Georgia officials indicated that at least 1,300 
homes sustained a minimum of uS$15 million in damages. In Carrollton, Georgia, local National weather 
Service meteorologists determined that an EF3 tornado ripped through the town with 140 mph (220 kph) 
winds at 5:55 AM local time. A total of twelve structures were damaged or destroyed along the path of the 
tornado. One person was severely injured when the tornado completely destroyed her home and threw 
her 30 feet (ten meters) from her back door. A second Georgia tornado struck nearly fifteen minutes later 
at 6:10 AM local time just outside of Carrollton. The EF1 tornado contained winds of 90 mph (150 kph) and 
damaged 24 structures. Most of the damage occurred to siding and roofs. One person was injured when he 
was struck by a tree branch while driving his car. A total of 140,000 people lost electricity in Alabama and 
Georgia due to the thunderstorms. In Florida, four tornadoes touched down in the Jacksonville area. Reports 
indicated that dozens of structures suffered minor damage to roofs and siding. By the 27th, the center of 
the storm system raced across the Northeast into 
the Atlantic Ocean. Snow blanketed New England, 
with the heaviest totals falling in the northern 
sections of vermont, New hampshire and Maine. 
upwards of 16 inches (192 centimeters) of new 
snow fell by nightfall and helped break numerous 
winter snow records. Lake effect snows continued 
to fall across the typical snowbelts of southwest 
Lower Michigan, northwest Indiana and northern 
Ohio into the afternoon on the 27th. Some isolated 
spots recorded 20 inches (50 centimeters) of snow 
by late evening. The storm system completely 
exited the u.S. by early on the 28th.
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Strong winter storms slammed the coastlines of Sweden and Japan between the 22nd and 24th, killing 
at least one person. On the 22nd, a powerful storm system pounded Sweden with hurricane-force winds 
gusting to 75 mph (120 kph). The fierce winds and rain combined to knock out power to over 80,000 
customers. No serious injuries were reported, though one person was hospitalized after being trapped 
between falling trees. Damage consisted of roof shingles being blown off of homes in the Baltic Sea island 
of Gotland. In Japan, a separate winter storm affected the northeastern section of the country on the 24th. 
weather warnings were issued as heavy snow, wind and high waves battered the region. A fisherman was 
killed when he was swept overboard by high seas. high waves jumped a breakwater in the northern city of 
Kurobe, damaging at least 80 homes.

Persistent drought conditions and gusty winds 
combined to trigger hundreds of mostly small wildfires 
across western Texas and New Mexico between the 
24th and March 1st. Over 482,000 acres (195,000 
hectares) of land were burned by the fires, and at 
least 60 structures were lost. There were no fatalities, 
though three firefighters were injured. The majority 
of the wildfires occurred in western Texas, where the 
region endured a longstanding drought. In Texas, 
winds regularly gusted above 50 mph (85 kph) and 
snapped power lines. Firefighters believe that the 
majority of fires were sparked by the fallen lines. The 
largest fire, the Glass Fire in Sterling County, burned 
220,000 acres (89,000 hectares) but did not damage 
any structures. Another large fire, the Scurry County 
Complex Fire in Scurry County, burned a total of 
29,000 acres (12,000 hectares) and eleven structures. 
In southeastern New Mexico, a grass fire burned 
52,000 acres (21,000 hectares) near the city of hobbs. No damage or injuries were reported.

weeks of heavy rain led to the deaths of at least 40 people throughout Peru during February into March. 
According to the National Civil Defense Institute, at least 500,000 people were affected by landslides and 
mudslides in the central highlands and jungle. Government officials estimated that nearly 35 percent of 
residents living in northern sections of the country were at one point endangered. Damage to homes, crops 
and the transportation and electric infrastructures was significant.
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MARCh
  u Tornado outbreak affects U.S. Southeast, downtown Atlanta
  u Windstorm Emma lashes Europe, leaves over US$1 billion in damages
  u Significant river flooding kills 17 in U.S. Midwest and Mississippi Valley

windstorm Emma slammed Europe between 
February 29th and the 2nd, bringing gusty 
winds, torrential rains, tornadoes and flooding,  
while killing at least 14 people. Emma initially 
developed on February 29th as a broad area of 
low pressure over the northeast section of the 
Atlantic Ocean. The storm system intensified as 
it passed through the North Sea and skirted the 
united Kingdom on the 1st. Fierce winds knocked 
out power to 6,000 customers throughout the 
uK. Local authorities responded to nearly 500 
phone calls of residents reporting minor chimney 
damage to homes or businesses. The area of low 
pressure accelerated its forward speed towards 
Denmark, Germany and the Netherlands. Six 
people were killed in traffic accidents. The 
fierce winds also led to the serious injury of a 
high-speed ICE train conductor when a tree 
snapped and fell directly onto the first car of 
the locomotive. winds gusted up to 100 mph 
(160 kph), with a peak wind gust of 138 mph 
(222 kph) recorded in the northern Alps. In the 
southern German state of Bavaria, the strong winds caused nearly 
5,000 transformer stations to be knocked out after power lines 
were snapped. As a result, over 150,000 homes lost electricity. 
heavy rain, hail and embedded thunderstorms pounded the 
country and even a few small tornadoes touched down in parts 
of the country, tearing off roofs. Along the northern coast, the 
combination of high winds and torrential rain triggered flash 
flooding near hamburg. A coastal storm surge left hamburg’s 
famous Fish Market flooded. In the Netherlands, nearly all flights 
were cancelled at Schiphol International Airport. In Austria, winds 
gusted to 118 mph (190 kph), hampering travel. Four people 
were killed in separate traffic accidents, including one person who 
was killed when a large rock fell down a hillside onto a passing 
taxi. widespread residential damage was reported across Austria, 
where over 10,000 people lost electricity. In the Czech Republic, 
Emma was blamed for the two deaths, including an 11-year-old 
girl who was killed when a tree fell on top of her. Gusty winds 
caused the evacuation of 40 people after an apartment complex 
had its roof blown off. A total of 100,000 people lost electricity in 
the western region of Karlovarsky during the storm. Train service was disrupted on the 1st after it became 
unsafe for travel. In Poland, emergency rescue services responded to 2,500 calls. Thousands of homes across 
Poland lost electricity, and at least 350 homes sustained considerable roof damage. In nearby Romania, 
heavy rains caused extreme flooding and the collapse of a major bridge. The nation was also forced to close 
four ports on the Black Sea. By the 2nd, Emma lost considerable strength as it headed towards the Black Sea. 
According to industry experts, damage exceeded uS$1 billion across Europe. 



38

Annual Global Climate and Catastrophe Report: 2008

A major storm system pounded parts of the united States between the 1st and the 5th, killing two people. 
heavy snow, sleet, ice, rain, hail, wind and tornadoes struck the central Plains, Midwest, Southeast and 
Northeast. The storm system knocked out electricity to hundreds of thousands of residents across eight 
states, and hundreds of homes were damaged or destroyed. At least 26 tornadoes were spawned by the 
system. The storm system initially developed on the 1st, but rapidly strengthened on the 2nd. A large 
area of rain and a line of strong to severe thunderstorms developed across Missouri, Arkansas, Oklahoma 
and Texas. In Oklahoma, two tornadoes were spotted in rural areas of the state and numerous power lines 
were knocked down. The tornadoes did not cause any significant structural damage, even though they 
produced softball-sized hail and winds gusting to 70 mph (110 kph). Scattered minor damage was reported 
to cars and homes near the Oklahoma/Kansas state line. By the 3rd, the area of low pressure continued 
to intensify and broaden as it began to move northeastward into the Ohio valley. Rain and sleet began to 
fall in Missouri, southern Illinois and Indiana, creating difficult travel conditions. Two people were killed in 
Illinois when their car slid on an ice-covered road directly into the path of an oncoming truck. In Arkansas, 
Alabama and Mississippi, at least 18 tornadoes touched down and caused widespread damage. A tornado 
destroyed a number of barracks and injured at least 14 soldiers at the Camp Shelby National Guard in 
southern Mississippi. In the city of Eutaw, Alabama, an EF1 tornado touched down and damaged at least 
30 homes, four of which were destroyed. Several hundred trees were also toppled. Just as parts of Texas, 
Oklahoma, Arkansas and Missouri were cleaning up from a day of severe storms, rain and isolated flooding, 
cold air swept in and triggered snow. In the panhandle of Texas and southern Oklahoma, snow advisories 
were issued as many areas received three to six inches (seven to 15 centimeters) of snow. In parts of west-
central Arkansas, at least eleven inches (28 centimeters) of snow fell. By the 4th, the storm system continued 
its northeastward track through the Ohio valley and into the Northeast. Near St. Louis, Missouri, snow 
totals approached one foot (30 centimeters) and brought the morning rush-hour commute to a halt. Parts 
of southern Ohio received nearly three inches (seven centimeters) of rain in a few hours, prompting flood 
warnings. Over a dozen homes in Jefferson County were evacuated due to flooding concerns. heavy snow 
fell on parts of Michigan and Canada on the 4th, with southeastern Michigan receiving at least ten inches 
(25 centimeters) of snow. hundreds of Detroit-area schools were forced to cancel classes due to dangerous 
driving conditions. Record-breaking snowfall fell in the capital city of Ottawa, where eleven inches (27 
centimeters) of snow accumulated at the Ottawa Macdonald-Cartier International Airport, making the 
2007-2008 winter Season the second-snowiest in history. On the evening of the 4th, the southern end of 
the storm system approached the Carolinas and virginia, spawning six additional tornadoes that caused 
considerable damage. In wise County, virginia, 46 homes were seriously damaged or destroyed and two 

people were injured by 
an EF1 tornado. In all, 
nearly 300 reports of high 
winds causing damage 
were reported throughout 
the Mid-Atlantic States. 
On the 5th, the center 
of low pressure raced 
through the Northeast, 
bringing heavy rain and 
winds gusting to nearly 
50 mph (85 kph) to the 
region, which knocked 
out power to nearly 
30,000 customers across 
New England. Minor roof 
damage was reported 
throughout New york 
City due to falling tree 
branches. 
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A major winter storm affected parts of the united States and 
Canada between the 7th and the 10th, killing at least ten people. 
Over uS$100 million in damages occurred as heavy snow, rain, 
freezing rain, ice, wind and tornadoes struck the Midwest, 
Southeast and Northeast, as well as eastern Canada. The storm 
system knocked out electricity to hundreds of thousands of 
residents, while hundreds of homes were damaged or destroyed 
by at least 29 tornadoes that were spawned by the system. The 
storm system initially developed late on the 6th and rapidly 
intensified on the 7th. The center of the low moved through the 
Ohio valley and brought substantial snow to Ohio, Tennessee and 
western Pennsylvania. heavy snow totals of at least one foot (30 
centimeters) pummeled the major Ohio cities of Cincinnati and 
Cleveland. In Columbus, a record 20 inches (50 centimeters) of 
snow fell. Between the 7th and the 8th, 90 percent of flights were 
canceled at the Port Columbus International Airport and nearly 
2,200 traffic accidents were reported, killing one person and 
injuring 215 others. Four additional people died of heart attacks in the state while shoveling snow. heavy snow 
also affected parts of the Lower Mississippi valley on the 7th. Portions of Arkansas and Kentucky received over 
a foot (30 centimeters) of snow for the second time in as many weeks. The southern edge of the storm system 
spawned at least 29 tornadoes across Florida and Georgia as an intense squall line pushed southeastward on 
the 7th. The town of Lake City, Florida was hit particularly hard by an EF2 tornado. Two people were killed 
as the storm ripped through the city just prior to 12 PM local time. Over 60 homes sustained damage, 19 of 
which were destroyed. Earlier that morning, a tornado struck the southern half of Florida’s Big Bend region 
near Keaton Beach. within minutes of reaching land, the storm triggered an EF2 tornado with 120 mph (195 
kph) winds, damaging dozens of homes and prompting local authorities to seek federal assistance. On the 8th, 
heavy rains inundated the Northeast before cold gusty winds ushered in significantly colder air to change the 
precipitation to snow. Over three inches (eight centimeters) of rain fell in Massachusetts, Connecticut, Rhode 
Island and New Jersey. The rains and fierce wind gusts of 60 mph (95 kph) combined to knock out power to 
nearly 300,000 customers throughout New England. As cold air filtered in on the 9th, significant snows fell 
over parts of Maine, vermont and New hampshire. Snow totals ranged between 13 and 17 inches (33 and 
43 centimeters), causing the closure of many roads and highways. A wal-Mart in Lewiston, Maine had to 
be evacuated twice as heavy snow caved in large portions of the roof. In eastern Canada, the storm system 
brought blinding heavy snow to the cities of Ottawa, quebec, Toronto and halifax. Snow totals ranged from 
six to twenty inches (15 to 50 centimeters). Gusty winds caused numerous trees to fall and snap power lines, 
with over 100,000 residents being without power in the provinces of quebec and Ontario. By the 10th, the 
storm system had raced eastward into the northern Atlantic Ocean. 

Cyclone Jokwe struck the African nation of Mozambique on the 8th, killing 17 people and injuring hundreds 
more. At least uS$8 million in damages were reported throughout the nation, and electricity was knocked 
out in the majority of the country. On the 8th, the storm made landfall as a Category 3 cyclone with 115 
mph (185 kph) near the towns of Lumbo, Mogincual and Mossuril. Four people were killed in the coastal 
town of quinga, while three others died in the town of Namige when a mosque collapsed. Over 20,000 
homes, businesses, schools and hospitals were completely destroyed, and over 55,000 people were displaced.

Torrential rains brought flash flooding to many parts of eastern Sri Lanka between the 12th and 28th, killing 
at least eight people. An additional 340,000 people were displaced from their homes across nine main 
districts near the capital of Colombo. Officials from the united Nations Office for humanitarian Affairs 
reported at least 50 homes completely destroyed with 160 more damaged. The monsoonal rains developed 
on the 12th as northeasterly winds ushered in a persistent moist pattern across the island. The hardest-hit 
districts included Badulla, Moneragala and Gampha, where 50,000 families were forced to flee their 
homes. The weeks of heavy rains destroyed seven percent of the nation’s rice paddy harvest, according to 
agricultural experts. Other government reports indicate that the flooding left tremendous damage to nearly 
every part of the economic and social infrastructure. The Sri Lankan government allocated uS$50,000 in 
emergency funds to aid in the clean-up process.
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For the second time in a week, a strong windstorm adversely affected the united Kingdom and France. At least 
two people were killed as windstorm Johanna lashed the region between the 10th and 13th. Considerable 
minor damage was reported, with uprooted trees and fallen power lines being common across the region. 
Nearly 700,000 people lost electricity during the event, and damage estimates exceed uS$200 million. The 
system initially developed on the 6th across the southern half of the united States. upon exiting North 
America, the storm maintained its strength as it traveled around the northern periphery of a strong ridge of 
high pressure in the Atlantic Ocean. By the 9th, the storm was dubbed ‘Johanna’ by German meteorologists 
as it slowly approached the northern half of the united Kingdom. The broad non-tropical area of low pressure 
finally struck the u.K. on the 10th, affecting the northern coastline. Over 12,000 people were without 
electricity in Ireland as winds gusted to 70 mph (110 kph). By the 11th, Johanna continued to pummel the u.K. 
with gusty winds and heavy rain. wind gusts exceeded 80 mph (130 kph), causing considerable minor damage. 
Most damage reports consisted of roof damage to homes and garages by uprooted trees and downed power 
lines. Nearly 50,000 people lost electricity in England. Johanna forced officials at the prestigious Cheltenham 
Festival to cancel the first days of the horse racing event. Flooding became a major problem, especially 
across the southern coast of England. The Opera house in St. helier was flooded by seawater. In Perranporth, 
firefighters were forced to pump seawater out of numerous homes and businesses. Several roads were closed, 
and the London underground had to halt train service due to flooding. In France, a man was killed when he fell 
into the English Channel after his small boat was hit by a large wave, while a woman was crushed to death after 
a tree branch fell onto her vehicle. Strong winds of 80 mph (130 kph) snapped numerous power lines across 
the country. At least 600,000 people were without electricity on the 11th. 

Tornadoes ripped through parts of the u.S. Southeast on the 14th and 15th, killing at least three people and 
injuring an additional 44 people. A total of 52 tornadoes were confirmed across Georgia, South Carolina, 
Alabama and North Carolina. Damage losses throughout the region were set at uS$770 million. The lone 
tornado that occurred on the 14th was the most significant of the weekend outbreak. At 9:38 PM local 
time, a tornado touched down in the eastern Atlanta neighborhood of vine City and quickly headed east 
into the heart of downtown Atlanta with 130 mph (210 kph) winds. As the tornado crossed Interstate 75, it 
began to weaken as it entered extreme western Dekalb County, dissipating around 9:50 PM. The tornado 
had a total path of six miles (ten kilometers) and a path width of 200 yards (183 meters) at its strongest 
point. In all, the EF2 tornado damaged three schools, one hospital, 769 homes (of which 50 were destroyed) 
and 102 businesses throughout Fulton County. The Georgia Dome, which was hosting a college basketball 
conference tournament game, had its fabric roof ripped, and the tornado caused catwalks to sway and 
chunks of insulation to fall inside the stadium. At the CNN News Center and connected Omni hotel, high 
winds shattered hundreds of windows and scattered debris all over the street below. Nearly every downtown 
Atlanta tourist site was damaged. At the westin Peachtree Plaza hotel, the tornado shifted the entire high-
rise building a few feet (centimeters) off its base. At least 175 windows were shattered and the hotel had to 
evacuate dozens of guests to lower level ballrooms. The tornado was the first known tornado to ever strike 
downtown Atlanta. Severe weather continued on the 15th, as 48 tornadoes touched down across Georgia 
and the Carolinas. In northwest Georgia, an EF3 tornado touched down around 12:25 PM local time and 
crossed three counties, killing two people. At least 20 homes were destroyed, an additional 200 sustained 
damage and thousands of trees were downed. The 
tornado contained 150 mph (240 kph) winds at its 
peak. The weekend left 250,000 Georgia Power 
customers without electricity and, according to 
the Georgia Insurance Information Service, over 
5,500 insurance claims were filed that amounted 
to uS$250 million in damages. In South Carolina, 
two separate EF3 tornadoes struck the towns of 
Prosperity and Branchville with winds of 165 mph 
(270 kph). Reports indicated that the 15 tornadoes 
that struck the state combined to damage 501 
homes and completely destroy 81. The South 
Carolina Insurance News Service estimated property 
damage at uS$43 million from 11,000+ claims. 
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For the second time in a month, wildfires blazed 
across Texas between the 15th and the 21st. 
Numerous fires raged throughout the state as dry, 
gusty winds combined with drought conditions to 
provide ideal burning conditions. Nearly 150,000 
acres (60,700 hectares) of land were scorched and 13 
structures were destroyed. The federal government 
made aid available to 70 percent of Texas counties. 
The largest fire, located in the Rio Grande valley, 
began because of a fallen power line and covered 
nearly 27,000 acres (11,000 hectares). At least 500 
people were forced to evacuate their homes on 
the 17th as the fire threatened hidalgo County. At 

least four homes were destroyed and local officials had bulldozers uproot grass near the county jail and an 
elementary school to help stop the fire. Other major fires included the Eighty-Two Fire in King County and 
the Porter Fire in Pecos and Terrell counties. The Porter Fire singed 52,000 acres (21,000 hectares), while the 
Eighty-Two Fire scorched 34,000 acres (14,000 hectares). Both fires were located in rural areas with no threat 
to building structures.

Flash flooding affected many parts of the central sections 
of the united States between the 17th and the 26th, killing 
at least 17 people. A slow-moving storm system inundated 
portions of Missouri, Arkansas, Illinois, Indiana, Kentucky 
and Ohio, damaging or destroying at least 1,000 homes and 
businesses. Loss estimates in the region topped uS$2 million. 
heavy rain and strong to severe thunderstorms initially 
developed across Texas, Oklahoma, Arkansas and Missouri 
on the 17th. By the 19th, the storm system began tapping 
moisture out the Gulf of Mexico, sending a large swath of 
heavy rain from Arkansas into the Ohio valley. Local National 

weather Service offices issued flood warnings for nearly every state between Texas and Pennsylvania. The 
storm system was a slow-mover, allowing rain bands to move across already-saturated areas. Over a foot (30 
centimeters) of rain fell in parts of southern Illinois, Arkansas and Missouri. As the rains subsided on the 20th, 
hundreds of communities grew concerned about significant river flooding from upstream waters. One of the 
hardest-hit towns was Piedmont, Missouri, where at least 300 homes and businesses were flooded after the 
McKenzie Creek overflowed its banks. In Ohio, parts of Interstate 70 and 270 were closed in Licking County 
after floodwaters covered the roadways. Severe flooding was reported in Pickaway, Ross and Pike counties as 
the Scioto River topped its 14-foot (four-meter) flood stage. In Findlay, Ohio, the Blanchard River flooded its 
banks for the tenth time in the past 15 months. In northern Arkansas, the white River crested nearly seven feet 
(two meters) above normal at 34 feet (ten kilometers), reaching its highest point in over 25 years. The river 
caused significant flooding in the cities of Des Arc and Sand hill. In Cape Girardeau, Missouri, the Mississippi 
River crested on the 24th at 41 feet (12 meters), just one foot (one-third of a meter) below the threshold 
considered to be a serious flooding event. Minor flood damage was reported in the northeast section of 
the city. The governors of Arkansas and Missouri both 
activated the National Guard to help volunteers 
sandbag to save their communities. Seventy counties 
were tagged disaster areas in Missouri, while 39 were 
declared in Arkansas. Other cities across Missouri 
reported flood damage as well. In the city of Pacific, 
280 homes were damaged, while the city of Eureka 
reported that more than 30 homes were flooded. In 
Fenton, at least 26 businesses and 15 homes sustained 
flood damage. Across Jefferson County, at least 200 
homes were flooded along the Big River.
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A strong storm slammed Bangladesh on the 22nd, killing at least 12 people and injuring over 200 more. 
Local officials reported that the storm leveled at least 3,000 huts and many schools across four villages 
in the northeast district of Sunamganj. The storm brought nearly a full day of heavy rain, hail and winds 
gusting to 60 mph (95 kph). Agricultural officials reported that the heavy rain and hail damaged thousands 
of acres (hectares) of rice and other vital crops. In all, nine districts were affected by the storm. 

A strong storm system pummeled sections of the u.S. Plains and Midwest between the 30th and April 1st, 
killing at least six people and injuring 30 others. Tornadoes, flooding, gusty winds and snow affected areas 
from Colorado into Michigan. Nearly 100 homes and businesses were either damaged or destroyed. An 
area of low pressure initially developed on the 30th across the nation’s midsection. Strong thunderstorms 
flared up across Oklahoma and Louisiana, and straight-line winds caused damage to roofs and a mobile 
home park. Oklahoma Gas & Electric reported nearly 10,000 residents without power as dozens of utility 
poles were downed by the winds. In Colorado, one person was killed and a dozen more were injured after 
a 75-car pileup on Interstate 70 near vail Pass. By the 31st, the storm system began to shift through the 
Plains into the Great Lakes and Mississippi valley. Severe thunderstorms and heavy rain deluged parts of 
Oklahoma, Kansas and Missouri. Some isolated areas received six inches (15 centimeters) of rain in just 
24 hours. Three people in Tennessee and one person in Oklahoma were killed by flooding. As the storm 
system continued to gather strength, strong to severe thunderstorms developed across Missouri, spawning 
nine tornadoes. Buffalo, Missouri was hit by an EF2 tornado around 7:15 PM local time. Three people were 
injured and over 40 homes and businesses were damaged or destroyed. The tornado contained 120 mph 
(195 kph) winds and had a maximum width of 300 yards (275 meters) along its five-mile (eight-kilometer) 
path. The storm system also brought significant snow to parts of Minnesota, northern wisconsin and the 
upper Michigan. Just north of Negaunee, Michigan, 26 inches (66 centimeters) of snow fell in less than 24 
hours. By April 1st, the center of the storm system weakened substantially as it moved into eastern Canada.
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APRIL
  u Typhoon Neoguri lashes China, killing three and causing US$62+ million in damages
  u Multiple spring storm systems pummel the U.S. 
  u Magnitude 5.2 earthquake rattles U.S. Midwest 

An intense storm system affected parts of 
Australia and Tasmania between the 1st 
and 3rd, killing at least four people. violent 
winds, thunderstorms, tornadoes and even 
a dust storm ravaged the region. Nearly 
420,000 homes and businesses lost electricity 
in victoria, and transportation grinded to a 
complete halt. Industry damage estimates 
were around uS$12 million as thousands of 
structures were damaged. hurricane-force 
winds occurred across victoria, Gippsland, 
hobart and Tasmania, with winds gusting 
to 80 mph (130 kph). A peak wind gust of 
105 mph (170 kph) was recorded at Matt 
Suyker Island. The winds snapped power 
lines, blacked out much of Melbourne and 
Adelaide, and forced the closure of many 

bridges due to safety concerns. Officials at 
united Energy and Allinta said that nearly 300,000 customers lost power, while Powercor and Citipower 
each reported 60,000 outages. One woman died after a brick wall collapsed on top of her as she walked on 
a shopping center sidewalk in Mentone. Another person died when a steel girder and scaffolding fell at a 
construction site. A power worker died after being electrocuted while restoring power. The State Emergency 
Service reports that 500 volunteers received over 3,000 phone calls for help during the event. In addition 
to the gusty winds, severe thunderstorms and at least one tornado lashed Australia’s South Island. The 
tornado, which affected the city of westport, caused severe roof damage to at least ten buildings, including 
uS$200,000 damage to a historic workshop that was built over 100 years ago. A large dust storm blasted 
the cities of Mildura, Ballarat and Melbourne, causing numerous traffic accidents. The Australian weather 
bureau listed it as the worst dust storm since the historic February 1983 Ash wednesday event.

A freak severe thunderstorm struck central China on the 8th, killing at least eight people and seriously 
injuring 66 others. The city of Dangyang in the hubei Province was the hardest hit as torrential rain, hail 
and strong winds caught residents off guard. The Ministry of Land and Resources reported that 350,000 
thousand people were affected by the storm. At least 8,500 people were forced to evacuate their homes 
and seek shelter. Eight people were killed after their homes collapsed under the weight of the heavy rain 
and hail up to one inch (two centimeters) in diameter. In all, 11,000 homes were damaged or destroyed. 
Government officials estimated that the storm caused over uS$26 million in damage to homes, businesses 
and at least 56,000 acres (22,666 hectares) of cropland.

heavy rains fell on northeast Brazil between the 4th and 11th, triggering flooding and leaving at least 36 
people dead. An additional 190,000 residents were left homeless after flash flooding in nine states forced 
thousands to abandon their homes. At least 82,000 homes were damaged. The Brazilian government 
reported uS$360 million in economic loss. The hardest-hit state was Paraiba, where 26 people were killed in 
raging floodwaters. In Piaui state, four people were killed and nearly 60,000 people abandoned their homes. 
An additional 10,000 residents evacuated from each state of Maranhao, Pernambuco and Ceara. The tens 
of thousands of evacuees were forced into make-shift camps, schools and various forms of shelter. Brazil’s 
National Integration Minister reported that significant numbers of crops and livestock were destroyed. Corn 
and bean crops were the most highly affected.
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A series of powerful spring storm systems ripped the 
central and southeast portions of the u.S. between 
the 3rd and the 11th, killing at least five people and 
injuring over 100 others. At least 10,000 homes and 
businesses were either damaged or destroyed from a 
combination of tornadoes, heavy rain, flooding and 
snow, resulting in at least uS$15 million in damages. 
The first area of low pressure developed on the 
3rd across the nation’s midsection. Thunderstorms 
developed throughout the day and turned severe over 
Arkansas after sunset. Seven confirmed tornadoes 
raged through the state by midnight. The most 
significant Arkansas tornado on the 3rd occurred 
in Little Rock, where a tornado left a seven-mile 

(eleven-kilometer) path of damage. The EF2-rated tornado caused millions of dollars of damage to the North 
Little Rock Airport, where airport hangars were badly damaged and Cessna airplanes were overturned by 
strong winds. The same tornado damaged or destroyed nearly 100 homes in the hidden Creek subdivision. 
Two additional EF2 tornadoes touched down just outside of Little Rock in the surrounding counties of 
Pulaski, Saline and Lonoke. At the hurricane Lake Mobile home Park, a tornado snapped numerous power 
lines, triggering a massive fire to more than 50 mobiles homes. Nearly 40,000 Entergy Arkansas customers 
lost power, while First Electric Cooperatives reported close to 10,000 outages. By the 4th, the area of low 
pressure began to push eastward, spawning a line of severe thunderstorms that produced 18 tornadoes across 
Louisiana, Mississippi, Alabama, Georgia and the Carolinas. The most significant event occurred in and around 
Jackson, Mississippi, where five tornadoes touched down. At least 30 people had tornado-related injuries, over 
7,000 homes were damaged and 50 homes were destroyed. Nearly 100,000 Entergy customers lost electricity 
in the storms. Mississippi emergency officials estimated damage totals to exceed uS$10 million. In Kentucky, 
torrential rains reignited flooding across the state. Nearly five inches (13 centimeters) of rain fell in a 24-hour 
period in Eastern Kentucky. In Lexington, nearly 200 residents reported flood damage to their basements. The 
lone fatality was a 2-year-old child who drowned. By the 5th, the storm system began to substantially weaken 
as the low pressure area moved into Canada. however, parts of northern Minnesota received nearly 30 inches 
(76 centimeters) of snow on the backside of the system, causing more than 20 school districts to cancel 
classes. As one storm system exited the u.S., a new area of low pressure developed on the 8th, bringing heavy 
rains and isolated tornadoes along the leading edge of a frontal boundary from Michigan into Texas. An EF1 
tornado touched down in Allegan and Barry counties in western Michigan, knocking down dozens of trees 
and causing significant roof damage to several homes. Consumers Energy reported 7,000 power outages. By 
the 9th, a third storm system took shape across the central and southern Plains. Severe thunderstorms with 
tornadoes developed across Texas, Oklahoma and Arkansas. At least seven tornadoes were confirmed by the 
Storm Prediction Center. One particular supercell thunderstorm spawned a tornado just south of Dallas, Texas 
near the city of Breckenridge. One person was killed and nearly 20 more were seriously injured as the tornado 
damaged upwards of 100 homes. An Addison Airport airplane hangar was damaged along with a nearby 
senior citizen apartment complex and hotel. At least 250,000 homes and businesses lost electricity. Another 
severe thunderstorm struck the city of Muldrow, Oklahoma overnight on the 10th. Powerful straight-line 
winds, heavy rain and marble-sized hail damaged over 
500 homes and businesses. One woman was killed 
when her car skidded out of control and crashed due 
to slick roadways. The storm brought more than four 
inches (10 centimeters) of rain, causing minor street 
flooding. By the 11th, the storm system brought new 
rounds of strong to severe thunderstorms. Floods killed 
two in Texas and Oklahoma, while tornadoes, hail and 
snow occurred over a 1,800-mile (2,900-kilometer) 
swath of the nation. Snow totals exceeded one foot 
(30 centimeters) across the upper Midwest and 
northern Plains.
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wildfires blazed across Colorado between the 14th and 17th, killing at least three people and injuring ten 
others. Gusty winds frequently gusted above 50 mph (85 kph) along the Rocky Mountain Front Range, 
helping to fan the flames. Thousands of acres (hectares) of grassland were burned and 35 structures were 
damaged or destroyed. Governor Bill Ritter declared a state of emergency and made $500,000 available for 
firefighting and clean-up efforts. The largest fire was located in the city of Ordway, Colorado. The Ordway 
Fire blazed across 8,900 acres (3,602 hectares) of grassland and forced the evacuation of all 1,200 residents 
in the city. At least 24 buildings were damaged or destroyed in the fire and two volunteer firefighters were 
killed. A second major fire was sparked near Fort Carson. hundreds of people living near the Army base 
were forced to evacuate as the 9,600 acre (3,885 hectare) fire raged 60 miles (97 kilometers) south of 
Denver. while battling the blaze, a single-engine firefighting plane crashed after dumping its slurry (a thick 
liquid used to extinguish fires), killing a pilot.

Typhoon Neoguri was first characterized as a tropical storm on 
the 14th with 40 mph (65 kph) winds. The system gradually 
intensified as it moved northward through the North China 
Sea and became a typhoon on the 16th with 85 mph (140 
kph) winds. Neoguri reached its peak intensity as a Category 
2 storm on the Saffir-Simpson Scale on the 17th with 110 mph 
(175 kph) winds. The storm weakened as it skirted hainan 
province on the 18th and prior to landfall on the 19th in the 
province of Guangdong. Cool ocean waters and upper-level 
wind shear helped weaken the storm. The first region impacted 
by Neoguri was the island province of hainan on the 18th. The 
storm brushed against the coastline at 10:30 PM local time 
near the city of wenchang. winds frequently gusted to 75 mph 
(120 kph), as over 1.3 million people were directly affected by 
the storm. Provincial authorities evacuated 213,000 residents 
near the coast. At least 550 homes were destroyed, and over 
uS$48 million in economic loss occurred in hainan. By the 
time Neoguri made landfall in mainland China on the 19th, the 
system had weakened to a tropical storm. however, 40 mph (65 
kph) winds combined with heavy rains to hammer the province of Guangdong. Two people were killed in the 
city of Shenzhen after mudslides slid down a hillside onto a crowded road. A third person was killed instantly 
in Zhuhai after an aluminum sheet from a stadium roof fell off and struck the man. The Chinese government 
ordered the evacuation of 11,000 people directly along the southern coastline and called 50,000 fishermen 
back to their ports. Nearly 250 fishermen had to be rescued at sea after getting caught in the storm. At least 
uS$14 million in damages occurred to the province’s economy, including crops and the communication and 
industrial infrastructures. Government authorities estimated uS$62 million in total economic loss. 

A moderate earthquake rattled portions of Illinois, Indiana, Kentucky and Missouri early on the 18th, causing 
skyscrapers to sway in downtown Chicago and people to awaken 
as far north as Milwaukee, wisconsin. Only minor damage and 
no fatalities or injuries were reported. The magnitude 5.2 quake 
occurred at 4:37 AM local time and was centered just north-northeast 
of Bellmont, Illinois, or 128 miles (206 kilometers) east of St. Louis, 
Missouri. The tremor, centered 7.2 miles (11.6 kilometers) from the 
earth’s surface, was followed by 23 aftershocks. Only minor damage 
was reported near the epicenter, with local law enforcement reporting 
slight damage to brick façades, objects knocked off walls and out 
of shelves and one porch collapse. The quake was felt hundreds of 
miles away, shaking skyscrapers in Chicago’s Loop, 230 miles (370 
kilometers) north of the epicenter, and in downtown Indianapolis, 
about 160 miles (260 kilometers) northeast of the epicenter. Air traffic 
was halted for an hour at Indianapolis International Airport while the 
control tower was evacuated.
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Three rare tornadoes ravaged parts of the Dominican Republic on the 20th, killing one person and injuring 
at least 18 others. The hardest-hit region was the northern valle del Cibao, where a tornadic thunderstorm 
destroyed at least 140 homes and businesses and left nearly 700 people homeless. Two other tornadoes 
struck the provinces of valverde and Mao. hail, at times the size of baseballs, was reported by many 
residents in the region. The lone fatality occurred in the city of La vega, where high winds blew a telephone 
antenna tower on top of a 64-year-old woman’s home.

Spring storm systems spawned 35 tornadoes between the 20th and the 24th across the u.S. Mid-Atlantic 
States and the heartland, including two that struck the suburbs of washington, D.C. No fatalities or injuries 
were reported, though considerable damage occurred to hundreds of structures. Both washington D.C. 
tornadoes were triggered by the same supercell thunderstorm on the 20th. The initial tornado struck at 
2:09 PM local time just north of La Plata, Maryland and was rated an EF0 by local National weather Service 
meteorologists. Damage consisted of large trees being uprooted and dozens of homes having their roofs 
and siding ripped off. At 2:37 PM, an EF1 tornado touched down near hyattsville, Maryland, uprooting 
hundreds of trees and damaging dozens of structures. Peak winds gusted to 100 mph (160 kph), causing 
major roof damage to the George E. Peters Adventist Elementary School, the Metropolitan Adventist Church 
and a Kmart shopping center. By early on the 21st, ten additional EF0 tornadoes touched down across 
virginia and North Carolina, producing additional damage to trees, farm outbuildings and mobile homes. 
Tornadoes also ravaged Texas and the nation’s heartland on the 23rd and 24th. At least 23 confirmed 
tornadoes touched down across the region, damaging several dozens of homes across west and North 
Texas. The cities of Crowley and Anson both reported serious roof damage to local homes. In Stephenville, 
floodwaters reached nearly three feet (one meter) on area roadways. western Nebraska was also hit hard by 
severe storms, particularly the city of Bridgeport. A rural house was completely destroyed by a tornado, but 
luckily no one was home at the time. Seven tornadoes pounded Kansas on the 24th, causing roof damage 
to several homes. No reports of fatalities or injuries were reported with these tornadoes, as the storms 
struck sparsely-populated areas.
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An extremely rare tornado raced across northern Bulgaria on the 23rd, producing substantial damage but 
no fatalities or injuries. Bulgarian authorities estimated that 250 homes sustained significant roof damage 
and hundreds of trees were uprooted. A state of emergency was issued as over 20 villages lost electricity. 
The storm forced the shutdown of a nuclear power plant in neighboring Romania after wind disrupted the 
connection between the facility and the power grid.

Severe weather developed across 
southeastern virginia on the 28th. 
within the small severe weather 
outbreak, supercell thunderstorms 
produced eight tornadoes that 
ravaged the area in the afternoon and 
evening, injuring at least 200 people 
and affecting more than 145 homes. A 
low pressure area was moving across 
the region with abundant moisture 
surging ahead of the system and a 
significant amount of cold air in the 
upper levels of the atmosphere. This 
set the stage for the development 
of strong to severe thunderstorms 
across the region. The first tornado 
developed in halifax County in central 

virginia around 1:10 PM local time and lasted about five minutes. The tornado started just south and west 
of the intersections of highways 96 and 49 along the western edge of the town of virgilina. The tornado 
was on the ground for approximately one mile and was around 240 yards (220 meters) wide as it traveled to 
the northeast. The tornado damaged six homes and downed a significant number of large trees. Estimated 
winds were between 86 and 109 mph (138 and 175 kph), giving this tornado an EF1 rating on the 
Enhanced Fujita Scale. The main portion of the severe weather event started around 2:48 PM local time. The 
first tornado from this portion of the outbreak developed near Lawrenceville in Brunswick County. This EF1 
tornado touched down and caused significant tree damage from Iron Bridge Road northeast across Milas 
Drive, western Mill Road, Belfield Road and Big horn Road. The tornado continued to Purdy, with damage 
near Doodlum Road. The next tornado in this series developed around 3:40 PM local time near Colonial 
Fields in Chesterfield County. This EF1 tornado injured 18 people, damaged roofs, flipped cars and blew 
out windows at Southpark Mall. The worst tornado of the day began around Bryants Corner in Greensville 
County. The tornado moved through downtown portions of Suffolk at 4:05 PM local time and brought 
damage near Lummis and Suffolk, causing widespread damage to homes and a few businesses throughout 
the cities. The tornado traveled ten miles (16 kilometers) and was around ¼-mile (0.4 kilometers) wide. 
Damage assessors rated this 
tornado as a strong EF3. At least 
200 people were injured in this 
tornado when it hit the 138-bed 
Sentara Obici hospital. Suffolk 
officials estimated damages 
exceeding uS$20 million. After 
moving through Suffolk and Driver, 
the tornado weakened but caused 
damage to portions of the city 
of Norfolk. According to damage 
surveys, EF1 tornado damage 
occurred to one building as well as 
several cars on Norfolk Naval Base. 
Numerous trees were blown down 
or snapped off as well.
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Residents across the northeastern portions of the united States and southeastern portions of Canada dealt 
with the worst flooding the area had experienced in decades. Rain and melting snow pushed two rivers over 
flood stage. In northern Maine, the St. John and Fish rivers reached record levels on the 30th, forcing the 
closure of several roads, shutting down the international bridge between Maine and New Brunswick and 
causing the evacuation of at least 600 people. The St. John River rose 8.1 feet (2.5 meters) in less than 24 
hours between the 29th and 30th. The river stage rose to 29.9 feet (9.1 meters), surpassing the flood stage of 
25 feet (7.6 meters) and the old record set in 1979 of 27.31 feet (8.32 meters). The river crested at a stage of 
30.08 feet (9.17 meters). The Fish River crested at 13.9 feet (4.2 meters) on the 30th, beating the record high 
of 12.4 feet (3.8 meters) in 1979. In Fort Kent, where the two rivers meet, water was running over the Fish 
River Bridge on Main Street. water began flowing into the business district, taking an unobstructed route 
behind an earth and rock dike that protects the district from the St. John River. Officials ordered a mandatory 
evacuation of some downtown areas, forcing business owners to leave. All businesses in Fort Kent closed 
on the 30th and local school and university classes were cancelled. Local media reported that at least 250 
residents reported water surrounding their homes. The impeding floodwaters caused power interruptions at 
NB Power, with at least twenty large customers and 384 residential customers being affected.

A continuous stream of earthquakes rattled the city of Reno, Nevada for nearly two consecutive months. 
The quakes ranged in intensity from magnitude 1.0 up to magnitude 4.7 beginning on February 28th and 
did not stop until the last week of April.

Baghdad experienced a two-day dust storm on the 29th and 30th, forcing people to stay indoors and 
halting road and air traffic. A low pressure system generated gusty winds that blew vast amounts of 
sand and dust across the region. Pedestrians were forced to stay indoors and residents reported that the 
continuous dust onslaught penetrated into their homes. Many residents reported a layer of yellow dust 
entering their homes and onto their belongings. Local doctors reported a substantial increase in the number 
of asthma and allergy cases during and after the event.
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MAy
  u Massive magnitude 7.9 earthquake strikes China, killing at least 88,000
  u At least 146,000 killed as Cyclone Nargis slams Myanmar
  u Multiple severe weather outbreaks across the United States

Cyclone Nargis blasted ashore into Myanmar 
at the beginning of the month, killing at 
least 146,000 people and leaving millions 
homeless. Tens of thousands of homes were 
destroyed and 95 percent of villages in Nargis’ 
path were washed away. Cyclone Nargis was 
first characterized as a tropical storm on April 
27th with 40 mph (65 kph) winds. The system 
quickly intensified as it meandered in the Bay 
of Bengal and became a cyclone on the 28th 
with 75 mph (120 kph) winds. Nargis remained 
at Category 1 status for three days before 
undergoing a rapid intensification cycle on 
the 2nd. The storm reached its peak intensity 
as a Category 4 storm on the Saffir-Simpson 

Scale with 135 mph (215 kph) winds. The storm weakened slightly as it made landfall later in the day on the 
2nd in a heavily populated region of Myanmar. The system remained nearly stationary over the Irrawaddy 
River Delta region as it slowly dissipated. Nargis officially lost all tropical characteristics on the 4th. The first 
region in Myanmar to be impacted by Nargis was the Ayeyarwaddy division in the late afternoon hours 
on the 2nd. A large, 12-foot (3.6-meter) storm surge accompanied landfall and overwhelmed the division. 
Tens of thousands of people were killed in Ayeyarwaddy as the raging waters swept away entire villages 
and homes. Ten thousand people died in the town of Bogalay alone. As the cyclone pushed northeastward, 
Nargis slammed into the yangon division with 80 mph (130 kph) winds. Over 1,000 people were killed 
in the division as high winds and torrential rains devastated the unprepared and surprised population. In 
the capital city of yangon, 20 inches (51 centimeters) of rain fell in a 24-hour period. In all, five divisions 
containing nearly half of the nation’s 53 million people were declared disaster regions by the Myanmar 
government. Agricultural losses were large, as the Irrawaddy River Delta is known as one of the largest rice-
producing regions in Asia. According to the world Food Program, the storm surge and flooding from Nargis 
poured damaging salt water into paddy fields, destroying an enormous section of the crop. The significant 
losses in rice production led to food shortages across the region. In the days after landfall, international 
support began pouring into the country. however, due to the military government’s long-standing refusal 
to accept foreign aid, there was a delay in help. Agencies such as the Red Cross limited their presence due to 
the difficulty in having their visas approved. Over uS$10 billion in total economic loss occurred.

For the first time in over 9,000 years, the long-dormant Chaiten volcano erupted in Chile between the 
2nd and 12th. Chilean President Michelle Bachelet ordered a total evacuation of all residents in a 30-mile 
(50-kilometer) radius. Over 4,300 people fled their homes as the volcano blasted ashes 20 miles (30 
kilometers) into the sky and blanketed regions with soot as far as 75 miles (120 kilometers) away. There were 
no reports of damage or injuries, though a 92-year-old woman died from cardio-respiratory problems while 
evacuating her home. The Chaiten volcano initially erupted on the 2nd, forcing Chilean officials to rush 
the evacuation of all 4,300 residents of Chaiten. As the volcano continued to erupt, cities in neighboring 
Argentina were forced to evacuate residents as thick ash and smoke made breathing difficult.

A strong storm system across the central and southern Plains left over uS$190 million in damages to start 
the month. According to the Storm Prediction Center, at least 96 tornadoes touched down along the 
leading edge of a frontal boundary as it quickly pushed eastward. Nearly 500 reports of damaging winds 
and hail were also reported to local National weather Service offices.
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A human-caused wildfire in New Mexico’s Manzano Mountains was fully contained by firefighters on the 
4th after destroying 59 homes. Losses exceeded uS$8.7 million. The wildfire, which was first ignited on April 
15th, burned across 13,680 acres (5,536 hectares) and forced the evacuation of hundreds of local residents. 
Firefighters noted that the fire was burning oak brush, pinyon, ponderosa pine and mixed conifer trees along 
the eastern side of the Manzanos. Evacuated residents from the towns of Torreon and Tajique were allowed to 
return to their homes on the 4th after firefighters were able to establish containment lines.

Multiple spring storm systems spawned nearly 150 tornadoes 
between the 7th and the 15th across the u.S. Plains and 
Southeast. At least 24 people were killed and dozens of 
others were injured. Considerable damage occurred to over 
3,000 structures across eight states. The first storm system 
developed on the 7th as an area of low pressure crossed the 
Rocky Mountains. heavy rain, hail and high winds occurred in 
wyoming, Kansas, Oklahoma and Texas. Strong thunderstorms 
dumped over two inches (five centimeters) of rain in Oklahoma 
City and Tulsa, Oklahoma early on the 7th. By the afternoon 

hours, ten tornadoes touched down, including two just outside of Oklahoma City. Residents in the suburban 
town of Bethany spotted a small tornado three miles (five kilometers) east of the wiley Post Airport. Damage was 
reported to trees and multiple structures in the vicinity of 63rd Street and Meridian. A second small tornado was 
reported by motorists along the Kilpatrick Turnpike, touching down for only a minute and damaging multiple 
trees prior to lifting. At the height of the storms, Oklahoma Gas & Electric reported 14,000 power outages 
throughout the area. On the 8th, the storm system continued to push eastward into the Mid-South, spawning 
several tornadoes across Mississippi and Alabama. Just west of Tupelo, Mississippi, a tornado damaged the Mall 
at Barnes Crossing, downed numerous trees and power lines, and overturned an 18-wheel semi truck. As the 
system continued to move eastward through the evening, a new round of tornadoes touched down in North 
Carolina. One person was killed when his small truck overturned in Greensboro as a tornado moved through a 
parking lot. In northeast virginia, a severe thunderstorm damaged 60 homes. Another system developed early 
on the 10th as an area of low pressure quickly materialized across central Texas. By late afternoon on the 10th, 
explosive thunderstorm development took place over extreme southeast Kansas starting around 4 PM local time. 
A large tornado-producing thunderstorm developed in Kansas and moved southeast into the northeast Oklahoma 
town of Picher, where six people were killed and 150 more were injured. Emergency managers reported at least 
twenty blocks were heavily damaged in Picher. The tornado crossed into Missouri near Iris Road in Newton 
County. Significant damage was reported near Racine where at least 14 additional people died from this tornado. 
In all, 21 people were killed from the same tornado, making it the second deadliest tornado of 2008. National 
weather Service meteorologists estimated that the tornado had peak winds of 175 mph (280 kph), making it an 
EF4 on the Enhanced Fujita Scale. By the evening hours of the 10th, additional fatalities and injuries occurred in 
Missouri, Arkansas, Mississippi and Georgia as tornadoes continued to develop. On the 11th, the system generated 
additional tornadoes in southeast Georgia, the Carolinas, virginia, west virginia, Kentucky and Ohio. Georgia state 
insurance officials reported that over 1,000 home and auto claims were processed. EF1 tornadoes in Kentucky 
caused significant tree and power line damage in Cumberland Falls State Park and near wooton. Grahn, Kentucky 
reported extensive thunderstorm wind damage during the mid-morning hours, while funnel clouds were reported 
in Fayetteville, west virginia in the early afternoon hours. Funnel clouds and possible tornado touchdowns 
occurred near Ogden, North Carolina, while a tornado damaged 25 buildings and injured six people in Belgrade, 
North Carolina in the early evening hours. The storm system continued to pound the Mid-Atlantic States on the 
12th as the center of the low moved offshore into the Atlantic Ocean. Over 70,000 homes and businesses lost 
power after strong winds, heavy rain and saturated soil combined to bring down trees and power lines. Over five 
inches (13 centimeters) of rain fell across the region, triggering significant flash flooding and forcing hundreds 
of residents to evacuate their homes across Delaware, Maryland and virginia. Between the 13th and 14th, a new 
storm system developed across the South, generating eight additional tornadoes across Texas and Louisiana. One 
tornado damaged at least 20 homes in Lafayette, Louisiana, though no injuries or fatalities were reported. heavy 
rains became the main story on the 14th, as over 200 homes were flooded in the Shreveport area. Rain totals 
approached ten inches (25 centimeters) throughout the region. The Cleco Corporation reported that over 20,000 
customers in the St. Tammany Parish area had lost power due to gusty winds and heavy rains.
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A series of earthquakes jolted parts of Japan, including a strong magnitude 6.8 that rattled Tokyo on the 8th. 
According to the uSGS, three earthquakes of magnitudes 6.0 and above rumbled in a one-hour period just 
after midnight. All three of the tremors were located approximately 100 miles (160 kilometers) northeast of 
Tokyo and had a depth of 25 miles (40 kilometers). No fatalities were reported, though six people received 
minor injuries. Damage was minimal, with only minor cracks in weak buildings reported. Electricity was cut 
off to 4,500 homes in Tsukuba City but was quickly restored.

A massive earthquake struck central China 
on the 12th, killing at least 88,000 people, 
injuring over 375,000 others and destroying 
over five million homes. The magnitude 7.9 
quake was felt throughout China and even 
in the countries of Pakistan, vietnam and 
Thailand. Total estimated economic loss 
was between uS$20 and uS$75 billion. The 
main earthquake occurred at 2:28 PM local 
time and was centered around 19 kilometers 
(twelve miles) from the earth’s surface. The 
tremor was centered about 55 miles (90 
kilometers) west-northwest of Chengdu in 
Sichuan Province, according to the united 
States Geological Survey. Residents in 
Chengdu reported continuous shaking for two 
to three minutes. At least 70 aftershocks occurred in the region after the main jolt, all of which were above a 
magnitude 4.0. The hardest-hit region was in Beichun County in the Sichuan Province, where at least 33,570 
people died. Officials at the Sichuan provincial disaster relief headquarters estimated that 80 percent of all 
buildings collapsed and 70 percent of all roadways in Beichun County were damaged. Many schools were 
damaged, including one location where at least 201 children were found dead in the debris. wenchuan 
County, located very close to the epicenter in the southwestern section of Sichuan, sustained catastrophic 
damage. In the city of yingxiu, less than 25 percent of the city’s population survived the quake. Nearly every 
structure was left in rubble, as numerous landslides caused further devastation. Crumbled hospitals forced 
doctors and nurses to treat survivors on the damaged streets. Two chemical plants collapsed outside of 
wenchuan, leading to the leakage of 80 tons (73 tonnes) of liquid ammonia. hundreds of fatalities were also 
reported in six other provinces across China. Neighboring provinces of Gansu and Shaanxi each indicated 
that well over 100 people perished, while Chongqing, hubei, henan and yunnan each had close to a dozen. 
As relief efforts began, more than 50,000 police officers and soldiers were sent to help in search and rescue. 
Relief efforts were delayed because every highway in wenchuan County was damaged. In the days following 
the earthquake, strong aftershocks left officials concerned for further disaster. Over 400 reservoirs in Suichan 

along the Min River were damaged. Another 
major concern for Chinese officials was 
possible impact on the Olympics in Beijing. 
Engineers toured every Olympic venue and 
reported no major damage to any of the 
sites. Communication, transportation and 
economic infrastructures were heavily affected 
by the quake. Even though this event was 
one of the most catastrophic events in history, 
insured losses remained rather low at uS$1 
billion due to the fact that insurance take-up 
rate in the hardest-hit areas is between two 
and five percent. On November 6th, the 
Chinese government announced it will spend 
uS$146.5 billion to rebuild damaged areas 
over the next three years. 
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Dozens of wildfires blazed across Florida and 
California between the 12th and the 25th, damaging 
or destroying at least 250 homes, the majority 
of which came from the Florida city of Palm Bay. 
Damage totals exceeded uS$9.6 million. The most 
significant wildfire was the Brevard Complex, which 
charred at least 11,908 acres (4,819 hectares) of 
land, destroying over 40 homes and damaging an 
additional 120 in the Palm Bay area. Firefighters 
concluded that the fire was an act of arson and local 
authorities arrested one suspect. The largest fire was 
the Mustang Corner Fire in Miami-Dade County, 
burning at least 33,000 acres (13,355 hectares) 

in Everglades National Park. No structures were 
damaged or destroyed, though numerous species of endangered animals were threatened in the park. 
Another large wildfire near Lake Okeechobee, the Myakka Cut Fire in Glades County, singed over 15,000 
acres (6,070 hectares), while another wildfire inside Everglades National Park burned an additional 36,000 
acres (14,569 hectares). Over 44,000 acres (17,806 hectares) burned, with nearly a dozen homes destroyed 
in Brevard County. In California, a wildfire in the northern sections of the state on the 22nd burned 4,270 
acres (1,728 hectares), destroying at least 54 structures across Santa Cruz and Santa Clara counties and 
threatening 1,400 others.

Typhoon halong struck the Philippines on the weekend of the 17th, killing at least 66 people and injuring 
24 others. halong initially obtained tropical characteristics on the 16th, when it was deemed a 45 mph 
(75 kph) tropical storm. The system maintained tropical storm status over the next 24 hours before rapidly 
intensifying prior to landfall on the 17th. At halong’s peak, the system carried 90 mph (150 kph) sustained 
winds. Once exiting the Philippines as a minimal tropical storm, halong strengthened slightly to 65 mph 
(100 kph). By the 19th, halong lost all of its tropical characteristics as it rapidly weakened over the cooler 
waters in the western Pacific Ocean. As halong made landfall on the 17th, high winds and torrential rains 
pounded the northern Philippines. The nation was declared under a state of calamity as the storm crashed 
ashore. At least 44 people were killed over four provinces, with 39 of those fatalities occurring in Pangasinan. 
Flying debris, flooding and electrocution were all listed as causes for the fatalities. Local officials report that 
six northern provinces were badly hit by halong. In all, over one million people were affected as officials 
rushed to evacuate tens of thousands 
of residents living directly along the 
western coastline. At least 15,000 homes 
were damaged or destroyed throughout 
eight towns in Pangasinan province. 
The Department of Education reported 
that over 70 schools had also sustained 
significant damage. Government officials 
with the NDCC worked quickly to organize 
relief efforts, as up to 80 percent of all 
residences in the northern Philippines lost 
electricity. As winds gusted to 80 mph (130 
kph), power lines snapped and numerous 
power poles were downed throughout 
the nation. The NDCC reported uS$94 
million in total economic losses, of which 
at least uS$75 million came at the expense 
of agriculture. The area’s transportation 
infrastructure was also hit hard, as flooding, 
landslides and storm surge significantly 
damaged roadways.
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Pockets of severe weather occurred across parts of the united States and Canada between the 20th and 
22nd, as 54 tornadoes touched down in ten states, damaging nearly 500 homes. Severe weather began 
early on the 20th, as an upper-level low pressure system developed and slowly moved across the Southeast. 
The first tornado on the 20th came in the early evening hours in Cherokee County, Georgia – located 30 
miles (50 kilometers) north of Atlanta. Over 100 homes were damaged by the tornado, and nearly 10,000 
Georgia Power customers lost electricity. Almost an hour later, the same cluster of thunderstorms moved 
northeastward into parts of the Carolinas and caused a second tornado to touch down in Mecklenburg 
County, North Carolina, leaving at least three homes and one garage damaged. Additional homes in 
surrounding counties sustained damage after golf ball-sized hail fell. Approximately 10,000 Duke and Progress 
Energy customers lost electricity in the storms. In South Carolina, a confirmed EF1 tornado touched down 
just north of Olar in Bamberg County, leaving downed trees and power lines as well as minor roof damage to 
nearly a dozen homes along its one-mile (one-kilometer) long path and 300-yard (275-meter) width. Nearly 
15,000 residents lost electricity during the storm. In Montana, severe weather late in the evening moved 
through the central sections of the state, where 70 mph (110 kph) wind gusts were reported. The high winds 
cut power throughout the state and knocked every local television news station off the air for several hours. 
In western Chouteau County, an EF0 tornado touched down in the Fort Benton area, though no damage 
occurred. A strong thunderstorm was triggered near vancouver, Canada after several days of record heat 
combined with an approaching cold front. Over 1,000 homes lost power throughout the metro region due 
to strong winds. The suburb of Maple Ridge received nearly two inches (44 millimeters) of rain in only a few 
hours. The biggest severe weather story during the week occurred on the 22nd, as a system triggered 47 
tornadoes and destructive hail in the central Plains and eastern Rockies. A large tornado struck Colorado’s 
weld County, causing significant home and tree damage throughout the county, killing at least one person 
and injuring 100 others. The farm town of windsor was hit hardest by the tornado. Also on the 22nd, a rare 
tornado touched down in Riverside County, California, overturning a big-rig truck and a train. 

Two weeks of severe weather between the 15th and 30th pounded the uttar Pradesh state in India, killing 
at least 150 people and injuring 33 others. heavy rain, wind, lightning and dust all combined to wreak 
havoc throughout the state. The storms initially began as a seasonably abnormal weather pattern moved 
across the northern half of India. Strong winds gusting to 70 mph (110 kph) uprooted trees, power poles 
and snapped electrical wires, killing at least 128 people. Some of the live wires triggered fires and burned 
down homes while residents were sleeping. As heavy rains fell, an additional 22 people were killed as flash 
flooding and gusty winds aided in the destruction of mud-brick homes. The Indian government estimated 
that uttar Pradesh lost uS$25 million in property and crops. 
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Another extended period of 
severe weather occurred across 
eleven states between the 23rd 
and 30th. At least 190 reports 
of tornadoes came into National 
weather Service offices, including 
an EF5 tornado that struck 
Parkersburg, Iowa. At least ten 
people were killed and over 100 
others were injured during the 
severe weather period. The active 
storm period initially started 
on the 22nd, as an area of low 
pressure developed while crossing 
the Rockies. Insurance industry 
officials in Colorado reported over 
uS$147 million worth of storm 
damage to the state. On the 23rd, tornadic activity exploded across the central Plains. Over 60 tornadoes 
touched down across the region, with the most devastating tornado occurring near quinter, Kansas. The 
tornado was rated EF4 with winds topping 200 mph (325 kph). Three homes were completely destroyed 
and dozens more sustained significant damage. There were no reported fatalities, though two people were 
injured. Over Memorial Day weekend, the severe weather began to shift eastward. On the 25th, an EF5 
tornado 1.2-miles (two kilometers) wide plowed through Parkersburg, Iowa, killing at least six people and 
injuring 70 others. Meteorologists determined that the tornado contained winds over 205 mph (335 kph) 
as it hit the town at 4:48 PM local time. Local law enforcement officials report that Parkersburg, population 
of 1,900, suffered significant damage to at least one-third of the city. Nearly 700 structures were damaged, 
including 222 homes and 21 businesses that were completely destroyed. Moving eastward and weakening 
as it approached the city of New hartford, the tornado destroyed at least a dozen additional homes. The 
tornado passed just north of the waterloo airport, causing wind gusts up to 94 mph (151 kph) at 5:37 
PM local time. After passing just north of waterloo, the tornado struck the town of Dunkerton, causing 
extensive damage to buildings north and west of the downtown area. Power lines were knocked down 
throughout the area and thousands of residents lost electricity. The tornado finally lifted before entering 
Buchanan County. The tornado became the first EF5 to hit the state since June 13th, 1976. Another 
significant tornado occurred near the Minneapolis-St. Paul, Minnesota area, killing one person and injuring 
eight others when an EF3 tornado barreled through the northern suburb of hugo. The tornado contained 
winds up to 165 mph (270 kph) that damaged or destroyed at least 250 homes. Over 15,500 households 
lost electricity, according to xcel Energy officials. By the 26th, the storm system began to weaken as it 
moved northeastward. The trailing cold front brought heavy rains to portions of Arkansas, allowing flooding 
problems to return to the area. Dozens of businesses along Garrison Avenue in Fort Smith were flooded, 
prompting clean-up for at least the third time this year. On the 29th, a new storm system brought more 
tornadoes to the Midwest. The Storm Prediction Center issued a high Risk for severe weather across parts 
of Nebraska and Iowa prior to the event. According to the Nebraska Emergency Management Agency, the 
cities of Aurora and Kearney reported damage to dozens of homes. In Jewell, Kansas, multiple businesses 
and the city’s water tower were destroyed by a tornado. Insured loss estimates exceeded uS$1.2 billion. 

heavy rains drenched central and southern China between the 25th and the 30th, killing at least 57 people. 
Government officials reported that nearly 37,000 homes were damaged or destroyed in Guizhou, hubei, 
hunan, Guangdong and Jiangxi provinces. The rains initially began on the 25th in southern Guizhou 
province, where flash flooding drowned 38 people. In wangmo County in Guizhou, the floods collapsed 
5,000 homes and knocked out electricity to 17 townships and villages. As the storms continued to trek 
eastward, landslides, flooding and dangerous lightning were the causes of 19 additional fatalities in hubei, 
hunan, Guangdong and Jiangxi provinces. At least 32,000 homes were damaged in the provinces. Chinese 
authorities estimated that nearly 2.5 million people were affected by the severe weather and over 341,005 
acres (138,000 hectares) of crops were damaged in the rains.
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The first eastern Pacific tropical system of 2008, 
Tropical Depression 01E, developed on the 28th 
just west of Nicaragua. The system strengthened 
to become Tropical Storm Alma early on the 29th. 
The storm pounded the immediate coastlines 
with heavy rain and winds of 65 mph (100 
kph). Nicaraguan officials scrambled to organize 
1,200 emergency workers and evacuate 25,000 
residents living in flood-prone areas. In Costa 
Rica, officials evacuated 200 families living along 
the coast to 160 shelters. As the storm came 
ashore, heavy rains triggered numerous landslides 
that forced the closure of many main highways. 
Numerous homes lost their roofs due to wind and 
falling trees. The storm officially made landfall 
during the afternoon hours of the 29th in Leon, 
Nicaragua. Total damages from Alma exceeded 
uS$33 million and three people died.

A magnitude 6.2 earthquake shook Iceland on the 29th, causing at least 15 minor injuries but no fatalities. 
The quake struck at 3:46 PM local time and was centered about 35 miles (55 kilometers) east-southeast 
of Reykjavik, the capital of Iceland. Damage reports indicated that damage was confined to structures 
(including a hospital) and roads mainly near the epicenter. Since most homes in the nation are built to 
withstand a large quake, there were no reports of any structural collapses.

The 2008 Atlantic storm season began 
one day early, as Tropical Storm Arthur 
quickly developed on the 31st just off 
the coast of the Mexico-Belize border 
with 40 mph (65 kph) winds, forming 
from the remnants of the eastern 
Pacific’s Tropical Storm Alma. By June 
1st, the storm had lost the majority 
of its tropical characteristics and was 
downgraded to a remnant low with 25 
mph (40 kph) winds. The main effects 
from Arthur and Alma were tremendous 
rains and flooding. Many areas across 
Central America received over 20 inches 
(50 centimeters) of rain, triggering 
widespread flash flooding. At least nine 
people were killed in floods between 
Mexico, Belize, honduras and Nicaragua. The Prime Minister of Belize declared a national emergency after 
numerous rivers overflowed their banks and destroyed three major bridges on a main highway. Reports 
indicated that many homes were damaged or destroyed, along with a large section of the nation’s crops. 
About 1,000 people were displaced by Arthur in Belize. Total damages from Arthur exceeded uS$78 million.
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JuNE
  u Significant flooding hits the Midwest U.S.
  u Typhoon Fengshen slams into the Philippines, leaves 1,300+ dead or missing
  u Over 1,700 wildfires blaze across California

Severe thunderstorms and tornadoes 
formed across the central and eastern 
sections of the united States between 
May 30th and the 6th, killing at least four 
people and injuring at least 50 others. 
Three separate storm systems spawned 
numerous tornadoes, including one that 
struck the east side of Indianapolis, Indiana. 
The first storm system developed on May 
30th across central sections of Illinois, 
Indiana and Ohio. Over 70,000 Illinois 
ComEd customers lost power as strong 
to severe thunderstorms rolled through 
the northern and central sections of the 
state. As the storms entered Indiana, two 
tornadoes touched down, including one 
on the east side of Indianapolis at 10:30 
PM local time. The tornado, rated EF2 with 

125 mph (205 kph) winds, injured at least 18 people and left substantial damage to at least 500 structures, 
including multiple apartment complexes. Over 100,000 residents lost electricity in Indiana and Marion 
County emergency officials estimated that uS$29 million in damage occurred from the Indianapolis tornado. 
Late on the 30th and into the 31st, the cluster of severe storms moved into northwest Ohio, triggering four 
tornadoes. Putnam, van wert, hancock and Seneca counties all reported heavy damage, including at least 
50 homes and businesses that were destroyed. The EF2 tornado that struck hancock County had winds up to 
130 mph (210 kph) and caused uS$1.2 million in damages. The storm system headed into the Mid-Atlantic 
States on the afternoon of May 31st, bringing additional severe weather to Maryland, west virginia, virginia 
and Delaware. Six EF0 tornadoes touched down, causing downed trees and power lines. Approximately one 
dozen homes sustained minor roof damage and tens of thousands of homes lost electricity. A new storm 
system developed across the Ohio valley and the Mid-Atlantic States on the 2nd, spawning an EF3 tornado 
that ripped through Moscow, Indiana, causing major structural damage to at least 40 buildings, including 
the Indiana National Guard’s Camp Atterbury. At least ten people were injured, including one woman who 
was impaled in the upper chest by a three-inch (eight-centimeter) diameter tree limb. In Ohio, over 24,000 
Duke Energy customers in Cincinnati lost power during the storms. By the 3rd, the storm system pushed into 
the Mid-Atlantic States, spawning at least three tornadoes across virginia and Maryland. In Roanoke, virginia, 
an EF0 tornado touched down around 7:30 PM local time. Over 55 properties sustained damage, many of 
which were hit by falling trees. Roanoke emergency officials estimated that the tornado caused uS$350,000 
worth of damage. In the washington D.C. and Baltimore areas, over one million people lost electricity as an 
intense line of storms brought damaging straight-line winds. By late on the 4th and into the 5th, another 
storm system began to develop across the central sections of the country. In Iowa, severe thunderstorms 
and heavy rains brought over six inches (15 centimeters) of rain in only a few hours, causing flash flooding in 
Madison County. Tornadoes touched down in rural southern sections of the state, causing damage to farms. 
On the 5th and 6th, the third storm system triggered additional thunderstorm development across the Plains 
and Midwest. Nearly 40 additional tornadoes touched throughout the central Plains, including a tornado 
that struck Clay and Pratt counties in Kansas. Damage occurred to homes, buildings and a small airport. A 
large tornado struck hubbard County in northern Minnesota, destroying numerous homes in the cities of 
Park Rapids, Emmaville and Menagah. In all, estimates indicated that over 60,000 homes, businesses and 
structures were either damaged or destroyed during the event, leading to losses upwards of uS$988 million. 
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A lightning bolt triggered a large wildfire that burned in rural eastern North Carolina between the 1st and 
6th. Over 30,000 acres (12,141 hectares) of land was singed and 70 homes were evacuated. Another wildfire 
was sparked in rural western Texas as temperatures soared well above normal. Over 31,000 acres (12,545 
hectares) of land burned, though no homes or structures were threatened.

heavy rains triggered a deadly mudslide in Colombia on the 2nd, killing at least 26 people. The mudslide 
struck in a poor district in the city of Medellin, which resides on the side of a mountain. Across Colombia, over 
120,000 people were left homeless due to weeks of persistent rains and flooding. Officials at the Government 
Emergency Agency reported that 27 of Colombia’s 32 provinces were adversely affected by the rains.

Severe thunderstorms and tornadoes 
affected many portions of the united 
States between the 7th and 12th. At 
least 32 people were killed throughout 
the Midwest and eastern sections and 
hundreds more were injured. The wild 
weather initially began early on the 
7th, as severe thunderstorms moved 
across the Great Lakes. In Illinois, 
eight tornadoes touched down in the 

Chicago area, four of which were rated EF2 by National weather Service meteorologists. In will County, three 
tornadoes with winds over 135 mph (215 kph) tore off roofs, flipped cars and damaged electrical transmission 
towers. In southeast Cook County, a tornado moved through the city of Richton Park, destroying at least a 
dozen homes and an apartment complex that left over 70 families homeless. The Richton Park mayor said 
damage exceeded uS$3 million. In southern wisconsin, a strong thunderstorm spawned an EF2 tornado 
in Columbia County, damaging at least 100 homes in the town of Pardeeville. At least 7,000 trees were 
completely uprooted or snapped in the storm. The tornado contained 120 mph (195 kph) winds and damage 
evidence suggested that the tornado had multiple smaller tornadoes wrapping around the main tornado. 
Damage assessors noted that the tornado left a ten-mile-wide (16-kilometer-wide) path of damage across 
Columbia County. Before the Midwest system moved east, temperatures soared near 100°F (38°C) from the 
Carolinas into northern New England, setting numerous record high temperatures. Three people died in 
separate incidents across Pennsylvania, New hampshire and 
Connecticut due to drowning in local pools and rivers. By 
the 8th, additional severe thunderstorms swept across much 
of the eastern half of the u.S. In Michigan, thunderstorms 
left 515,000 residents without electricity and killed six 
people. Two EF1 tornadoes touched down in northeastern 
Eaton and Osceola counties, damaging dozens of homes and 
businesses just outside the capital city of Lansing. In Florida, 
an EF1 tornado touched down in North Fort Myers with 100 
mph (160 kph) winds, injuring one person in a mobile home 
complex. Eight homes were destroyed, while an additional 52 sustained damage. By the 11th into the 12th, 
heat and severe weather shifted into the Northeast. For five consecutive days, Excessive heat warnings were 
in effect for Philadelphia, washington, D.C., Baltimore and New york City as afternoon temperatures soared 
to near 100°F (38°C). Over a five-day span, 17 people died in heat-related deaths across New England: nine in 
Philadelphia, six in New york and two in Maryland. On the 11th, severe thunderstorms caused over 300 high 
wind reports throughout the region. In eastern Pennsylvania, over 164,000 PECO customers lost electricity 
as winds gusted to 85 mph (140 kph). In the Midwest, severe weather and tornadoes affected portions 
of Iowa and Kansas. In western Iowa, four Boy Scouts were killed after an EF3 tornado with 145 mph (230 
kph) winds plowed through the Little Sioux Scout Ranch. In Chapman, Kansas, tornadoes killed two people, 
injured dozens more and destroyed at least 100 homes and businesses. At least 80 percent of the town 
sustained damage of some sort from the storm. Another tornado hit the campus of Kansas State university in 
Manhattan, causing extensive damage to several buildings. Storm damage at KSu exceeded uS$20 million. 
On the evening of the 12th, yet another round of thunderstorms and heavy rain plagued the Midwest. Of the 
22 reported tornadoes, 13 touched down in eastern Iowa and southwestern wisconsin. 
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Flooding became a substantial problem in 
Iowa, wisconsin and Indiana during the 
month as heavy rains soaked the region 
for several consecutive days. On the 9th, 
numerous rivers and lakes started to break 
through levees from previous days’ heavy 
rains. In wisconsin, the town of Gays Mills 
was flooded after the Kickapoo River burst 
its banks. Over 150 people were forced to 
evacuate the town for the second time in 
less than a year as flood waters reached 
upwards of five feet (150 centimeters) 
deep. homes along the wisconsin Dells 
area’s Lake Denton were swept away after 
the Denton Dam failed. The 267-acre 
(110-hectare) lake emptied in a matter 
of hours into the nearby wisconsin River on the 9th, sweeping away five homes in the process. wisconsin 
Governor Jim Doyle declared 30 counties in the southern half of the state under a state of emergency. 
Significant flooding also occurred in southern Indiana, as over 15 inches (40 centimeters) of rain fell for four 
consecutive days. Nearly 400 members of the National Guard and the Marines helped local emergency 
agencies to sandbag a levee along the white River in Elnora, which eventually burst on the 10th. In the city 
of Newberry, the white River crested 16 feet (five meters) above flood stage. In all, eight sites along rivers in 
central and southern Indiana set record flood stages. On the 10th and the 11th, flooding concerns shifted 
into Illinois and Iowa. Three levees broke along the Embarrass and wabash rivers in Illinois. The town of 
Lawrenceville and surrounding Lawrence County reported massive flooding. Over 200 homes sustained 
damage, with water reaching the roofs in some cases. An additional 75 square miles (20,000 hectares) of 
farmland was flooded along the Embarrass River. In Cedar Falls, Iowa, the downtown area was completely 
evacuated after the Cedar River set an all-time record crest of nearly 102 feet (31 meters) on the 11th. By 
the 12th, additional rains in Iowa and wisconsin brought further misery to residents dealing with flooding. 
In Cedar Rapids, Iowa, 4,000 additional homes were evacuated after a 150-foot (45-meter) section in the 
city’s levee opened along the Cedar River, inundating at least 438 city blocks. In Des Moines, the Raccoon 
and Des Moines rivers continued to swell, setting record water levels and flooding low-lying areas. Iowa 
Governor Chet Culver declared 83 of the state’s 99 counties as disaster areas. Nine rivers in the state set 
all-time historic flood stage records. Floodwaters continued to inundate portions of Iowa, Illinois, Missouri 
and wisconsin between the 14th and 20th. Many farms, homes and, in some cases, entire downtown areas 
were completely flooded, killing an additional 17 people. heavy rainfall across portions of South Dakota, 
Iowa, southern Minnesota and wisconsin contributed to the water levels, putting immense pressure on 
levees along the Cedar River (which runs through Cedar Rapids), the Iowa River (which runs near Iowa 
City) and the Des Moines River (which runs through Des Moines). These rivers reached above flood stage 
and left major flooding in the downtown areas of Des Moines and Cedar Rapids. Officials estimated at 
least uS$736 million in property damages were sustained in Cedar Rapids alone. About 200 homes and 
35 businesses in the Birdland area were evacuated on the 14th after a levee broke on the Des Moines River. 

Iowa City also experienced floodwater 
inundation when the Iowa River 
reached a record level of 31.5 feet on 
the 15th, 9.5 feet above flood stage. 
Iowa City evacuated 5,000 people on 
the 15th, and more than 400 homes 
and 16 buildings at the university 
of Iowa suffered significant flood 
damage when the river crested. The 
river began receding on the 16th 
as levees broke downstream. As the 
floodwaters from the Cedar, Des 
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Moines and Iowa rivers met the higher-than-normal waters of the Mississippi River, levees were strained 
and broke. On the 17th, a levee breach near the cities of Burlington, Iowa and Gulfport, Illinois sent water 
from the Mississippi River into Gulfport, a town of 200 people, completely inundating the town. According 
to local officials, the force of the water pushed the village hall five feet (1.5 meters) off its foundation. 
Floodwaters from the breach stretched across 9,000 acres (3,642 hectares) and submerged a portion of uS 
highway 34 under seven feet (2.1 meters) of water. Agriculture land was heavily affected by the flood event, 
with officials estimating more than 285,000 acres (115,300 hectares) of farmland inundated by floodwaters. 
Iowa Agriculture Secretary Bill Northey said that agricultural losses alone would top uS$3 billion. he also 
mentioned that crops in the ground were probably two to three weeks behind normal growth and stressed 
from extremely wet conditions, making them vulnerable to summer heat and weed pressure. his report 
indicated 1.3 million acres (526,000 hectares) of corn, which amounts to ten percent of the total corn crop, 
and up to two million acres (809,000  hectares) of soybeans, around 20 percent of the state’s total soybean 
crop, was either flooded or had not been planted due to the extremely wet conditions. Additional rains fell 
across the Midwest between the 22nd and 26th. Over eight inches (20 centimeters) of rain fell across parts 
of Missouri, Iowa and Illinois, further enhancing the flood concerns. President Bush declared 22 Missouri 
counties federal disaster areas. In all, 36 levees burst their banks throughout the Midwest during the 
month’s heavy rains and flooding conditions. 

A strong earthquake affected portions of Greece on the 8th, killing at least 
two people and injuring 150 others. The quake damaged or destroyed 1,156 
homes across the country. The magnitude 6.3 quake occurred at 3:25 PM 
local time and was centered 30 kilometers (20 miles) southwest of Patras, 
Greece. In and around Athens, the tremor caused panic in villages and towns. 
Dozens of houses were damaged, and 70 were destroyed near the epicenter. 
The cities of Pyrgos and Patras received the worst damage. Pyrgos’ Agios 
Nicolaos church suffered serious damage and several of the city’s buildings 

showed cracks after the quake. Law enforcement officials reported that old houses in Pyrgos, Patras and 
surrounding communities were also damaged. Additionally, a landslide cut a road at Diakopto in the north of 
the peninsula and the national railway company, OSE, stopped all traffic on the Patras-Pyrgos line for checks. 
Electricity was also cut in several villages.

high winds, low humidity and scorching heat all combined to fuel 
numerous wildfires across parts of northern California, Colorado and 
North Carolina between the 8th and 16th. At least three firefighters 
were injured after sustaining serious burns to their faces and hands. 
Thousands of residents were forced to evacuate their homes as 
firefighters struggled to gain control of the fires. Over 800 firefighters 
were assigned to a fire in California’s Bonny Doon area, located just 
north of Santa Cruz. Mandatory evacuations were ordered for 1,500 
residents as gusty winds rapidly spread the 700-acre (283-hectare) 
blaze. In Butte County, another wildfire threatened 1,650 structures near the city of Chico. The blaze covered 
over 6,000 acres (2,430 hectares) and forced the evacuation of hundreds of homes. Also in Butte County, a fire 
on the 10th in Palermo burned 1,600 acres (650 hectares) and destroyed 51 structures, including 21 homes. 
The largest blaze in California burned at the Los Padres National Forest, where nearly 17,000 acres (6,880 
hectares) of the forest burned. Firefighters in Colorado requested federal help in battling a lightning-caused 
20,000-acre (8,093-hectare) wildfire at a u.S. Army training site. In North Carolina, a lightning-sparked wildfire 
burned 40,000 acres (16,187 hectares) in and around the Pocosin Lakes National wildlife Refuge. 

At least 12 people were killed after a magnitude 7.2 earthquake rocked northern Japan’s mountains and rice 
fields on the 14th. Nearly 150 people sustained injuries, while 719 structures sustained damage. Damage 
reports indicated that numerous roads near the epicenter were impassable as landslides and even a cliffside 
(when a stretch of land collapses) occurred. In terms of structural damage, the most common reports were 
tile roofs breaking and cracks forming at the base of homes. Nearly 30,000 people lost electricity, but power 
was quickly restored. Following the main quake, there were 153 aftershocks in the region. Japanese officials 
reported that uS$456 million in losses occurred.



60

Annual Global Climate and Catastrophe Report: 2008

A small tornado touched down in southern Perth on the 8th, damaging upwards of 240 homes and 
knocking out power to 20,000 customers. There were no reports of injuries or fatalities, though 50 senior 
citizens at the Tanby hall hostel near the city of Rockingham were evacuated after powerful winds tore off 
the building’s roof. The tornado touched down in the morning at 8:20 AM local time. Meteorologists at the 
Bureau of Meteorology determined that the short-lived EF1 tornado traveled two miles (four kilometers) and 
carried winds in excess of 100 mph (160 kph). The State Emergency Service (SES) reported that it received 
nearly 300 calls from residents seeking assistance in storm clean-up.

heavy monsoon rains left areas of India and China flooded between the 13th and 17th. At least 89 people 
died and over 1.3 million were evacuated from flooded areas. Southern and eastern portions of China, where 
at least 57 people died, received more than 415 millimeters (16 inches) of rain between the 13th and 15th, 
causing rivers to rise rapidly and flood many low-lying areas. Large tracts of farmland were completely 
inundated with floodwaters, and officials reported that losses surpassed uS$1.55 billion. Southern and eastern 
China’s infrastructure was also hit hard, as nine provinces reported many roads were completely washed away. 
Governmental agencies dispatched ten special boats to assist flood victims in Changle City, one of the worst-hit 
areas in Guangdong province. In Guangxi province, more than 130 roads and 22 bridges were blocked or 
damaged by the floodwaters, leading to traffic interruptions on highways and leaving nearly 1,500 truckers 
stranded. Northwestern China received heavy rains that killed two and affected more than 230,000 residents 
in Gansu province. According to disaster relief officials, the flooding rains destroyed 1,720 hectares (4,250 acres) 
of farmland, leading to a total loss of 7,325 tons of grain. At least 19 homes and more than 20 kilometers (12 
miles) of roadway were destroyed. In India, the annual monsoon season started over two weeks early, bringing 
heavy rains into New Delhi on the 15th. The rains killed at least 30 people from a series of floods, landslides and 
building collapses. At least 50,000 people were evacuated from one district in Assam. Over 500 villages were in 
waist-deep water, leaving 300,000 residents homeless. In all, more than 18 million people were affected by the 
flooding conditions and more than 141,000 homes were heavily damaged or destroyed. 

In South Africa, thunderstorms triggered flooding, killing at least ten people. The KwaZulu-Natal’s South 
Coast received heavy rains between the 17th and 18th, washing away numerous homes and settlements 
in the Isipingo Lagoon, Athlone, Dakota, Illovo and umkomaas areas. Additionally, the ugu District in the 
South Coast experienced heavy rains that forced the umtamvuna River to overflow its banks, flooding 
houses and businesses. Travel problems were also experienced with the massive rainfall. The Durban 
International Airport was temporarily closed after a British Airways aircraft skidded off the runway during 
landing on the morning of the 18th. No injuries or fatalities were reported with the incident.

A series of strong to severe thunderstorms developed across the southern Plains, Midwest, Ohio valley and 
Northeast between the 15th and 17th, bringing down trees, flooding crops and causing widespread power 
outages. The storms also caused public transportation disruptions in some major cities. A line of strong to severe 
thunderstorms rolled through Chicago early on the 15th, causing damaging winds that brought down trees and 
power lines. The storms moved through the area between 7 AM and 9 AM local time, producing wind gusts in 
excess of 55 to 65 mph (90 to 105 kph). Extensive tree damage was noted in the western suburbs of Batavia and 
west Chicago and the near-west suburbs of Berwyn and Oak Park before the storms moved through the city of 
Chicago. Commonwealth Edison reported that over 99,000 customers lost power due to the storms. Later on 
the 15th, the severe thunderstorms moved through Ohio, producing power outages and damage in the Dayton, 
Ohio area. wind gusts of 55 to 60 mph (90 to 95 kph) were recorded from Trotwood and Beavercreek, knocking 
power out to 7,500 Dayton Power and Light customers. Numerous counties – including Clark, Darke, Miami and 
Preble – all reported minor widespread damage from the storms. Trees were downed across public and private 
roadways and power lines laid across roads and sidewalks across these counties. The storm system then moved 
into the Northeast, producing wind and hail damage across western and central New york, especially Orlando, 
Cayuga and wayne counties on the 16th. The largest hail was golfball-sized reported by a storm spotter in the 
city of Snyder. Farmers near the city of Butler in wayne County reported extensive damage to cherry, peach and 
apple orchards from damaging winds and dime-sized hail. Trees and power lines were also downed in severe 
weather across the Northeast on the 16th. The storms moved through New york City and across Connecticut, 
causing delays at the region’s major airports and leaving some residents stranded due to cancelled flights. In 
Texas, more than 145,000 power outages were reported on the 17th after severe weather ravaged northern and 
eastern sections of the state.
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Typhoon Fengshen slammed into the Philippines and southeast China 
between the 21st and 24th, leaving at least 1,356 dead and 200 
others injured. Fengshen initially gained tropical characteristics on 
the 19th as a 40 mph (65 kph) tropical storm. The system quickly 
strengthened to 75 mph (120 kph) typhoon late in the evening on 
the 19th. Typhoon Fengshen intensified to its peak with 110 mph 
(175 kph) winds just prior to landfall on the 21st. As the storm exited 
the Philippines, it took a northerly turn towards southeast China 
while crossing the South China Sea. Fengshen weakened and made 
its second landfall near hong Kong on the 24th with 60 mph (95 
kph) winds and fully dissipated by the 26th. As Fengshen made 
landfall on the 21st in the Philippines, flooding rains and gusty winds 

inundated at least 37 provinces. Among the hardest-hit areas was the Iloilo province on Panay Island, where 
63,000 people were forced to evacuate their homes and over 664 people were killed by severe flooding and 
landslides. Officials estimated that over three million people were affected by the storm. Just off the coast of 
Romblon province at Claveria, 861 passengers aboard the Mv Princess of the Stars Ferry were thrown into 
the water as the ship capsized. Only 56 passengers were found alive. Agriculture and fisheries were adversely 
affected, with uS$90 million in agricultural losses alone from 1.3 million acres (500,000 hectares) of primary 
crops such as rice and corn. The transportation infrastructure sustained uS$17 million worth of damage to 
roads and bridges, while uS$5 million in damage occurred 
at 351 local schools. An additional uS$5 million in damage 
accrued from destroyed local fishing boats and businesses. As 
Fengshen weakened to a tropical storm, the system affected 
Shenzhen with winds near 60 mph (95 kph) and two-day rain 
totals approaching eight inches (20 centimeters). In hong 
Kong, flash flooding in nearly 40 areas of the city injured 17 
people. Government officials in the Philippines reported that 
over 231,000 homes were damaged or destroyed by the 
storm, and total economic losses exceeded uS$480 million. 

Over 1,700 wildfires blazed across California, Arizona and New 
Mexico beginning on the 22nd due to lightning. Air quality Alerts 
were issued throughout most of central and northern California as 
thick smoke billowed over the valleys. The wildfires destroyed at 
least 302 homes; thousands more were at risk and residents were 
forced to evacuate. The largest blaze, located in a remote area of 
the Los Padres Forest, burned over 60,000 acres (24,000 hectares) 
and destroyed two homes. The fire initially began on the 8th by a 
campfire, though lightning further enhanced the blaze. Firefighters 
from Nevada and Oregon were brought in to help fight the blaze. 
The Big Sur Fire, approximately 20 miles (32 kilometers) west of the 
Los Padres Fire, burned nearly 56,000 acres (23,000 hectares) and 
destroyed 22 homes. All 1,700 residents of Big Sur were forced to 
evacuate their homes. Over 130 fires burned more than 40,000 
acres (16,000 hectares) of land and threatened 500 homes in 
Mendocino County. In Butte County, 27 wildfires covered 5,117 
acres (2,071 hectares) and threatened 1,000 homes. In the Shasta-
Trinity Forest, lightning strikes triggered 150 fires and burned 
35,000 acres (14,000 hectares), forcing the evacuation of 200 
homes. In New Mexico, officials forced hundreds from their homes 

as a wildfire in the Manzano Mountains burned for three weeks and charred 6,000 acres (2,500 hectares) 
and nearly 50 homes. In Arizona, seven wildfires totaling 45,000 acres (18,200 hectares) burned across the 
Prescott, Coronado and Apache-Sitegreaves National Forests. Twelve wildfires burned across parts of southern 
Colorado, including a 1,110-acre (445-hectare) blaze that forced 100 people to evacuate their homes.
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A large forest fire burned across the outskirts of Athens, Greece between the 25th and the 28th. Thousands 
of residents lost power as a 250-acre (100-hectare) fire damaged a major power line on the 25th, triggering 
energy shortages. Firefighters quickly responded to the fire on Mount hymettus, but winds gusting to 25 
mph (40 kph) helped to spread the fire rapidly. No homes were threatened, though the fire burned through 
a forested area that had not been burned in over 60 years. Additional wildfires were sparked on the nearby 
island of Aegina and at Agios Stephanos, though each blaze was quickly extinguished.

Strong thunderstorms affected parts of Australia and New Zealand on the 25th, bringing heavy rain and 
gusty winds to victoria. The storms knocked down tree branches and caused minor roof damage to some 
homes. winds gusted to 55 mph (90 kph), prompting the State Emergency Service to respond to 118 calls 
requesting assistance. Near Auckland, New Zealand, multiple severe thunderstorms brought two small 
tornadoes to the towns of Kumeu and waiuku. Damage was minimal and confined mainly to roof tiles.

Severe weather wreaked havoc across many sections of the u.S. between the 25th and 30th, killing at 
least four people and injuring 20 others. heavy rain, damaging winds and isolated tornadoes combined to 
leave over 300,000 people without electricity across the country. The main severe weather event began 
on the 27th, as severe thunderstorms developed over the central Plains, leaving two people dead and 
knocking out power to nearly 160,000. In Omaha, Nebraska, a strong thunderstorm prompted a Tornado 
warning near the downtown area. The storm left roof damage at the qwest Center, where swimmers 
were practicing for u.S. Olympic trials. Local meteorologists estimated that damaging straight-line winds 
that ravaged the area approached 115 mph (185 kph). Omaha insurers reported that nearly damaged 
homes and businesses accounted for 20,000 claims of fallen trees on homes, roof damage from large hail 
and damaging winds tearing off siding. In Council Bluffs, Iowa, two 18-year-old men were killed after a 
severe thunderstorm knocked a tree down on top of their car. At the Missouri River wastewater Treatment 
Plant that serves Council Bluffs and Omaha, a power failure allowed untreated waste water to pour into 
the Missouri River. The same cluster of thunderstorms also left sporadic damage across Iowa as hail the 
size of baseballs pounded the region. Five tornadoes touched down across Illinois and Indiana, destroying 
nearly a dozen barns and greenhouses. No injuries or fatalities were reported. By the 28th, a new round 
of strong thunderstorms rolled across northern Illinois and wisconsin. The Chicagoland area was pelted 
by hail and high winds that downed 293 trees and 22 electrical wires, causing at least ten minor injuries. 
Commonwealth Edison reported that 45,000 people lost electricity during the storms as winds peaked 
at 75 mph (120 kph) in 
neighboring DeKalb County. 
In Milwaukee, wisconsin, 
storms knocked out power 
to 14,000 residents as 
winds and golf ball-sized 
hail damaged at least 
ten homes. As a frontal 
boundary pushed eastward 
on the 29th and 30th, 
strong storms developed 
and moved across parts of 
New England. One man 
was killed in westmoreland 
County, Pennsylvania after 
a tree fell on the roof of his 
vehicle. Severe weather also 
knocked out power to tens 
of thousands across New 
Jersey and New york. 
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JuLy
  u Hurricane Dolly slams into Texas and Mexico, causes US$700 million in damage
  u Powerful earthquakes rock Japan
  u Typhoon Fung Wong strikes Taiwan, kills at least 21

Monsoon rains inundated parts of India between 
the 1st and 3rd, killing at least 14 people. The 
rains began on the 1st near the city of Mumbai as 
tropical moisture surged out of the Indian Ocean. 
Significant flooding occurred throughout the city 
as eight inches (200 millimeters) of rain fell in a 
24-hour period. Three people were swept up and 
drowned in flood waters in Mumbai suburbs. As 
the rains pushed northeastward into uttar Pradesh 
state, eleven people died as major rivers in the 
region overflowed their banks. 

Severe weather occurred across various portions of the united States and Canada between the 5th and 
12th with tornadoes, heavy rain, hail and minor flooding. The severe weather initially began on the 5th 
as an area of low pressure approached the Pacific Northwest and western Canada. A clash of air masses 
resulted in numerous strong to severe thunderstorms across much of the area. According to Environment 
Canada, over 28,000 lightning flashes triggered 190 small wildfires. By the 6th, the storm system and 
attendant frontal boundary marched southeastward out of Canada. Supercell thunderstorms developed 
across the northern half of North Dakota during the afternoon hours on the 6th, spawning at least 10 
tornadoes, including an EF3 tornado that struck Rolette County with 140 mph (220 kph) winds. At 
least 16 homes were damaged and six were destroyed near the city of Rolla along the tornado’s 20-mile 
(32-kilometer) path. In the province of Manitoba, another tornado touched down along Lake Metigoshe. 
Local residents were caught off guard as the small tornado quickly raced through the community of 
Turtle Mountain. At least 20 properties (mostly cabins) sustained damage, along with numerous boats 
and docks. Damage losses exceeded uS$750,000. Late on the 6th, the cluster of thunderstorms entered 
central Minnesota and wisconsin. In St. Cloud, Minnesota, hundreds of residents lost electricity as high 
winds knocked down trees into power lines. As the storms entered wisconsin, a weak tornado touched 
down in Green Lake County, uprooting numerous trees and damaging one roof. By the 7th, strong to 
severe thunderstorms developed in the Ohio valley. An EF0 tornado damaged one barn northwest of Fort 
wayne, Indiana. Later that evening, the same cluster of storms brought frequent lightning and straight-line 
wind damage to Darke County, Ohio. One barn was destroyed after it was struck by lightning. Strong 
thunderstorms moved through the 
Carolinas on the 7th, with lightning 
striking dozens of homes and an 
apartment complex in Pickens 
County, South Carolina. In southern 
Texas, days of heavy rain triggered 
minor flooding in the Rio Grande 
valley. On the 10th, severe weather 
again struck the Midwest. The Storm 
Prediction Center received 267 reports 
of tornadoes, hail and damaging 
winds across the Dakotas, Minnesota, 
wisconsin and Illinois. In Canada, 
a tornado demolished numerous 
buildings and uprooted trees in Carlyle, 
Saskatchewan. 



64

Annual Global Climate and Catastrophe Report: 2008

Severe weather pummeled parts of Asia and Europe between the 5th and the 8th, killing 375 people. The 
majority of the fatalities occurred in India’s uttar Pradesh state, where significant flooding and home 
collapses were the main causes for the fatalities. The states of west Bengal and Orissa were also hit hard by 
flooding. In all, 5.5 million people were affected by flooding across seven states. In China, flooding rains 
returned over central and southwestern sections of the country. In hubei, yunnan and Sichuan provinces, 
a combination of flooding and landslides left 15 people dead or missing. Some villages received nearly 
nine inches (223 millimeters) of rain over a five-day period, triggering mud and rock slides that destroyed 
homes. Flash flooding also affected parts of Cape Town, South Africa, where at least 3,500 homes were 
damaged or destroyed. heavy rains inundated the region with nearly a foot (300 millimeters) of rain 
across the Cederberg Mountains. Numerous roads were washed away, forcing tourists and farm workers 
to be evacuated via helicopter. In Oslo, Norway, a severe thunderstorm surprised local residents as local 
authorities received over 500 reports of damage to homes and vehicles. The storm quickly developed 
on the 5th, bringing over 5,000 lightning strikes, torrential rain, flooding and gusty winds into the city. 
Numerous buildings caught fire after being struck by lightning, though no significant damage was reported. 
Over 1,300 residences lost electricity in the western suburb of Baerum. In Slovenia, the same storm system 
left significant hail damage to buildings, automobiles and agricultural crops.

A magnitude 6.2 earthquake struck southern Peru on the 8th, killing at least six people and injuring 40 
others. The quake struck at 4:13 AM local time about 35 miles (56 kilometers) north-northwest of Arequipa, 
Peru. while the epicenter struck in a mostly unpopulated region, hundreds of homes were damaged. Dirt 
and rocks fell onto local roadways, but significant damage was not reported across the country. Also on 
the 8th, a magnitude 6.0 quake shook southern Japan at 4:42 PM local time. The epicenter was located 
over the East China Sea just off the coast of Okinawa. There were no reports of damage, injuries or 
fatalities in the region.

Tropical Storm Bertha brushed past 
Bermuda between the 13th and 15th, 
causing minimal damage. Bertha was 
first characterized as a tropical storm 
on the 3rd with 40 mph (65 kph) winds. 
The storm maintained tropical storm 
status for three consecutive days before 
undergoing a rapid intensification cycle 
on the 7th. Bertha became a Category 3 
major hurricane with 115 mph (185 kph) 
winds after the cyclone’s pressure dropped 
from 998 mb (29.47 inches of mercury) 
to 948 mb (27.99 inches of mercury) in 
24 hours. The storm hit its peak wind 
speed on the 8th with 120 mph (195 kph) 
winds. upon reaching its peak, the storm 
began to weaken as it became nearly stationary and encountered upper-level wind shear. The stationary 
motion caused the upwelling of cooler waters in the Atlantic Ocean, forcing Bertha to lose the warm waters 
necessary to maintain its strength. By the 14th, Bertha skirted Bermuda as a strong tropical storm with 65 
mph (100 kph) winds. As Bermuda awaited Bertha’s effects, local officials had multiple days to prepare its 
coastline. All airline flights and ferry service into the island were cancelled on the 13th. while the storm did 
not directly make landfall, Bermuda received periods of heavy rain and high winds. Over five inches (120 
millimeters) of rain fell, causing minor flooding. Over 7,500 residents lost electricity, but the Bermuda Electric 
Light Company restored power within a few hours.

At least three weak tornadoes touched down across western and central Canada on the 14th and 15th, 
damaging at least 50 homes and structures. There were no reports of injuries or fatalities. hot temperatures 
fueled supercell thunderstorms that produced a tornado south of Saskatoon, Saskatchewan. Farm owners in 
the town of vulcan, Alberta had to scramble for cover as a quick-moving tornado destroyed multiple silos. A 
third tornado damaged multiple buildings and an airport hangar in Taber.
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A magnitude 6.4 earthquake struck the Dodecanese Islands in Greece on the 15th, killing at least one 
person. According to the united States Geological Survey (uSGS), the quake struck at 6:26 AM local time 
with an epicenter located 40 miles (65 kilometers) southwest of Rodos, Greece. On the 16th, a magnitude 
5.0 aftershock rattled the same region. After the main quake hit, one woman on the island of Rhodes died 
from head injuries after she fell. Thousands of residents and tourists were forced to evacuate their homes 
and hotels throughout the Greek islands, but were allowed to return after seismologists determined that no 
immediate major aftershocks were likely. No major damage was reported near the epicenter, which is home 
to many archeological sites and a medieval castle. Residents reported minor rockfalls and small cracks in old 
hotels. The quake was felt across Europe and northern Africa, including Israel and Egypt.

Lightning sparked four wildfires in washington between the 12th and 20th. At least eleven homes were 
destroyed in Spokane valley where a fire burned 1,000 acres (405 hectares). A total of 30,000 acres (12,000 
hectares) of land was singed across the state.

Strong thunderstorms triggered deadly lightning strikes across Russia, killing at least three people and 
injuring nine others between the 15th and 22nd. The fatalities occurred in the city of Neftekamsk, where 
teenagers were lounging on a popular beach located on the banks of the Kama River. Russian authorities 
believe that the usage of cell phones was to blame for attracting the lightning strikes. The storms downed 
hundreds of trees and caused power outages across central sections of the country.

Typhoon Kalmaegi pounded northern sections 
of Taiwan, southeast China and the northern 
Philippines on the 17th and 18th, killing at least 
21 people and injuring eleven others. Kalmaegi 
developed on the 15th with 40 mph (65 kph) winds 
and maintained tropical storm status for two days 
before undergoing a rapid intensification cycle on 
the 17th. Kalmaegi became a Category 2 typhoon 
with 105 mph (170 kph) winds on the 17th. After 
making an initial landfall on Llan, Taiwan, the 
rugged terrain significantly weakened the cyclone 
down to 60 mph (95 kph). Kalmaegi made a final 
landfall on the 18th in xiapu County, China as a 
minimal 40 mph (65 kph) tropical storm before 
quickly dissipating over land. The first region to 
feel the effects of Kalmaegi, was northern Luzon in 
the Philippines. The system killed two people and 
affected over 32,000. Torrential rains and gusty 
winds led to uS$300,000 worth of losses to homes 
and farmland. In all, 82 villages were struck by the 
system, forcing many residents to flee for cover. As 
Kalmaegi approached Taiwan, it brought heavy 
rain and high winds, which triggered significant 
flooding throughout the island. At least 19 people 
died from mudslides and rampaging flood waters. 
Some locations received over 40 inches (100 
centimeters) of rain in just over three days. According to the Council of Agriculture, Taiwan suffered at least 
uS$35 million in agricultural losses. yunlin, Tainan, Kaohsiun and Nantou counties sustained damage to 
hundreds of homes, bridges and over 32,000 acres (13,000 hectares) of cropland. Farmers estimated that 
25 percent of the major crops, including watermelons, papayas, grapes, pears, ginger and vegetables, were 
destroyed. Flood conditions also killed over one million livestock. By the time Kalmaegi made its second 
and final landfall in xiapu County in southeast China, the system quickly weakened but continued to batter 
the region with up to six inches (15 centimeters) of rain. No injuries or fatalities were reported, though the 
Chinese Government evacuated 232,500 people from four eastern provinces. 
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Tropical Storm Cristobal brushed along the southeast coast of the u.S. and the Canadian Maritimes between 
the 19th and 22nd, bringing heavy rain and gusty winds. Cristobal developed on the 19th with 40 mph (65 
kph) winds just off the coastline of the southeastern u.S. seaboard. The storm maintained tropical storm 
status throughout its lifespan and reached its peak of 65 mph (100 kph) winds on both the 21st and 22nd. 
As Cristobal began to speed towards the Canadian Maritimes, it weakened to a 45 mph (75 kph) storm 
before dissipating on the 24th. As Cristobal slowly moved along the North Carolina coastline, beneficial 
rains fell across the state. Many locations received four to five inches (10 to 12 centimeters) of rain. Coastal 
locations saw a two-foot (60-centimeter) storm surge and choppy seas with waves of six feet (two meters). 
By the time Cristobal approached the coast of Nova Scotia, it lost most of its tropical characteristics, though 
it still brought heavy rains to the coastal cities of Baccaro Point and western head. Many locations received 
ten inches (25 centimeters) of rain by the time Cristobal exited. Damage reports included a dozen flooded 
basements and a washed out road in the town of Sambro head.

Severe weather occurred across the u.S. and Canada from the 18th 
through the 25th. Over the period of eight days, the Storm Prediction 
Center received nearly 2,000 reports of tornadoes, hail and high winds 
across the united States, with the main severe weather focusing east 
of the Rocky Mountains. On the 18th, strong to severe thunderstorms 
formed in two clusters: one cluster in the Northeast and one along the 
Front Range of the Rockies. Additional wind and hail occurrences were 
reported on the 19th across the coastal areas of the Northeast, while wind, 
hail and a few tornadoes developed from Iowa back into Montana on 

the 19th. Two confirmed tornadoes touched down in central Saskatchewan, but no injuries, fatalities or damage 
were reported. Areas near Saskatoon were pelted with two inches (five centimeters) of rain in a 20-minute period, 
and hail pounded northern sections of the city. Concentrated pockets of severe weather occurred across the Ohio 
valley and back into central Iowa on the 20th. Numerous wind and hail reports occurred on the 21st across the 
Middle Mississippi valley into the Southeast. The Southeast and Tennessee valley were very active with strong and 
severe thunderstorms on the 22nd. The Storm Prediction Center collected 525 wind, hail and isolated tornado 
reports on the 22nd, making it the most active day of the eight-day stretch. The East Coast became active on the 
23rd with more than 200 reports of severe weather. On the 24st, funnel clouds were reported in New hampshire. 
One person was killed and a dozen more were injured. Nearly 1,000 homes were damaged or destroyed. On the 
25th, wind and hail reports and even a few isolated tornadoes were mainly confined to Minnesota and wisconsin, 
though a few isolated severe weather reports came in from eastern wyoming. 

Severe weather affected parts of New Zealand on the 21st. One person was injured as a tornado left 
widespread damage to the region of Taranaki. Emergency services were called in to clean up damage to a 
flattened shed, blown-out windows and torn-off roofs.

A magnitude 7.0 earthquake rattled Japan on the 19th, though 
no major structural damage or fatalities were reported. The quake 
struck at 11:39 AM local time 190 miles (300 kilometers) northeast 
of Tokyo. Dozens of strong aftershocks hit the same region for nearly 
a week after the main quake, including a very strong magnitude 
6.8 on the 23rd. Immediately following the first quake, the Pacific 
Tsunami warning Center issued a Tsunami warning for parts 
of Japan’s eastern coast, though a major tsunami did not occur. 
however, water did rise eight inches (20 centimeters) along the 
coastline shortly after the quake struck. In Tokyo, the quake caused 
buildings to sway but no damage was reported. Nuclear power 
facilities were not affected and continued to operate as usual. At 
least 200 people were injured and 244 buildings sustained minor 
damage. Numerous roads were blocked due to landslides. Officials from Tokyo Electric Power reported that 
nearly 9,000 residents lost electricity on the 23rd, but power was quickly restored. Damage losses were 
uS$264 million. In China, a magnitude 5.8 earthquake struck on the afternoon of the 24th. One person was 
killed and ten others were injured when the quake hit between Shaanxi and Sichuan provinces.
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hurricane Dolly slammed southern Texas and 
northern Mexico between the 23rd and 26th, 
causing widespread damage and knocking out 
electricity to nearly 500,000. Dolly was first 
characterized as a tropical storm on the 20th 
with 45 mph (75 kph) winds. The storm quickly 
made landfall over the northern tip of the yucatan 
Peninsula while maintaining tropical storm strength. 
Dolly continued to slowly intensify as it approached 
the Texas coastline, becoming a hurricane on 
the 22nd with 75 mph (120 kph) winds. Dolly hit 
its peak wind speed on the 23rd just prior to its 
second landfall as a Category 2 storm with 100 
mph (160 kph) winds. By the 24th, Dolly began to 
weaken before fully dissipating on the 25th. As the 

storm made its first landfall, it brought torrential 
rains and gusty winds to the yucatan Peninsula, Belize and Guatemala. Damage was minimal, though 
heavy rains triggered massive mudslides that killed 18 people in the city of Zacapa, Guatemala. Significant 
beach erosion occurred in Cancun. As Dolly crossed the western Gulf of Mexico and became a hurricane, 
officials in Texas and Mexico began evacuating residents in the Rio Grande valley over fears of flooding. 
Texas Governor Rick Perry declared 14 counties disaster areas prior to Dolly’s landfall in order to activate 
the National Guard. In northern Mexico, over 23,000 residents were evacuated directly along the coastline 
to 21 shelters. when Dolly made landfall on the 24th on South Padre Island, Texas, the storm brought 
upwards of 12 to 15 inches (30 to 40 centimeters) of rain. Initially, officials at the International Boundary and 
water Commission were highly concerned that the heavy rains would force the Rio Grande River to burst 
through the protective levees. The river did rise but never rose above flood stage. Damage mainly consisted 
of torn-off roofs, flooded roads and downed power lines, and nearly 500,000 people lost electricity 
throughout southern Texas and northern Mexico with total losses approaching uS$700 million. Emergency 
workers in Cameron County, Texas rescued 30 families after they were stranded by high waters. In the Rio 
Grande valley, over 92,000 acres (37,000 hectares) of harvest-ready cotton was deemed unsalvageable. 
Impact Forecasting estimated between uS$300 and uS$450 million in insured losses. 
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Typhoon Fung wong slammed 
into parts of Taiwan, China 
and the Philippines between 
the 26th and 30th, killing at 
least 21 people and injuring 
at least a dozen others. Fung 
wong developed on the 24th 
and slowly strengthened 
through the 25th and 26th 
as it moved towards the west. 
During the morning hours of 
the 26th, Fung wong became 
a minimal typhoon with 
sustained winds of 75 mph 
(120 kph). Continued slow 
strengthening occurred until 
the 27th, when a rapid burst 
of intensification brought Fung 
wong to its peak intensity of 

110 mph (175 kph). The cyclone 
slightly weakened prior to its first landfall on the 28th in hualien County, Taiwan. Fung wong continued 
to weaken prior to its second and final landfall on the 29th as a 70 mph (110 kph) tropical storm in Fujian 
Province, China. The first region to feel the effects of Fung wong was the Philippines. As the storm brushed 
by, five people were killed by lightning, drowning and landslides. The National Disaster Coordinating 
Council (NDCC) reported that the cyclone caused over uS$6 million worth of agricultural damage in the 
Philippines alone. Fung wong pummeled Taiwan with over 33 inches (82 centimeters) on rain in hualien 
County, gusty winds exceeding 80 mph (130 kph) and flash flooding. At least 1,000 homes were damaged 
or destroyed by the storm and over 150,000 residents lost electricity. According to Taiwan’s Council of 
Agriculture, Fung wong destroyed 8,400 acres (3,400 hectares) of farmland valued at uS$30 million. The 
council also put 425 rivers on alert, prompting authorities to warn local residents of possible flooding and 
mudslides. Prior to Fung wong making a final landfall in southeast China, officials in the provinces of Fujian 
and Zhejiang evacuated over 600,000 residents as a precautionary measure. At least 30,000 fishing boats 
were called back to ports as well. At Changle International Airport, over 100 flights were cancelled. As the 
tropical storm came ashore, high winds and torrential rains combined to destroy over 110 homes. Fung 
wong also destroyed 42,000 acres (17,000 hectares) of crops in Fujian Province. According to the provincial 
flood control office, over uS$74 million in business interruption losses occurred after 66 industries were 
forced to suspend operations. Fung wong was responsible for at least uS$541 million in damages to homes, 
agriculture and transportation infrastructures. 

A moderate earthquake rattled southern California on the 29th, causing 
minor injuries and minimal damage. The magnitude 5.4 quake struck at 
11:42 AM local time three miles (four kilometers) west-southwest of Chino 
hills. The tremor was felt throughout California as well as Tijuana, Mexico 
and Las vegas, Nevada. As the quake struck, many residents reported 
shaking for nearly a full minute. Buildings in downtown Los Angeles 
swayed and many businesses were quickly evacuated. Over 50 aftershocks 
followed the main quake, with the strongest registering magnitude 3.8 
on the Richter Scale. According to the Office of Emergency Services, 
minor structural damage to homes, water mains and gas lines was 
reported throughout the Los Angeles region. Local freeways were 
unaffected, while phone and internet systems shut down shortly after the 
tremor due to overwhelming demand. Eight minor injuries were reported 
at senior citizen facilities in Orange County. Losses were estimated to be 
between uS$100 million and uS$200 million from the tremor. 
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Severe weather affected many sections of the u.S. between the 25th and 31st, killing at least nine people 
and injuring dozens more. heavy rain, damaging winds, flooding, hail, tornadoes and wildfires all wreaked 
havoc across parts of the nation. The severe weather initially began on the 25th as remnants of hurricane 
Dolly merged with the monsoonal moisture flow in the Southwest. heavy rains fell on southern New 
Mexico, with some locations receiving over nine inches (23 centimeters) of rain in a three-day span. In the 
mountain resort town of Ruidoso, 500 vacationers had to be rescued after the Rio Ruidoso River overflowed 
its banks and washed out 13 bridges leading to the town. One fatality occurred when a 20-year-old man 
was swept away by high waters. At least 500 homes and structures were destroyed by the flash flooding. 
On the 28th, Governor Bill Richardson declared Lincoln County a disaster area. Severe weather plagued 
the eastern half of the country on the 26th and 27th, as clusters of thunderstorms marched across the 
Northeast. At least one person was killed and one dozen more were injured after lightning struck New york 
and New Jersey beaches. Seven people were killed along New york beaches from dangerous riptides. In 
western Massachusetts, a strong 
thunderstorm forced the closing 
of 18 streets in Southampton due 
to downed trees and power lines. 
In washington, D.C., at least four 
structures were severely damaged 
from lightning-caused fires. 
Pepco and Dominion Power each 
reported thousands of customers 
without electricity. In Iowa, a 
cluster of severe thunderstorms 
triggered at least five tornadoes 
that damaged numerous 
power poles and trees. Nearly 
13,000 MidAmerican Electricity 
customers lost power in the Des 
Moines area. Overall losses across 
the country from the storms were 
estimated at uS$65 million. 

In California, firefighters were forced to fight a wildfire in yosemite Park after a stray bullet from target 
shooting sparked a fire on the 25th. The blaze destroyed at least 54 structures, including 21 homes, while 
singing 34,000 acres (13,800 hectares) of land. At least 22 firefighters sustained minor injuries while trying 
to extinguish the blaze. 

Severe weather struck many sections of Europe, Asia and New Zealand between the 26th and 30th. In 
ukraine, extreme flooding along the Prut and Dnestr Rivers led to the deaths of at least 35 people, including 
six children. ukrainian officials estimated that a minimum of 40,000 homes were damaged or destroyed 
with losses exceeding uS$300 million. At least 18,000 people fled their homes in search of safety. A senior 
government advisor described the flooding as the worst in a century. In neighboring Romania, at least five 
people drowned along river banks. Strong to severe thunderstorms affected parts of Britain and Germany 
between the 28th and 30th, causing heavy rain, frequent lightning and flash flooding. CarCraft, a local 
business, reported damage to four cars after lightning set them on fire. The town of wednesbury reported 
flash flooding after nearly two inches (five centimeters) of rain fell in an hour’s time. Local firefighters took 360 
calls for help during the height of the storms. By the 30th, the storm system entered Germany, producing 
frequent lightning that killed eleven cattle. heavy rains flooded numerous basements and gusty winds 
uprooted trees. In Japan, four people were killed on the 28th after torrential rains triggered massive flooding 
and mudslides about 200 miles (322 kilometers) northwest of Tokyo. In the city of Kanazawa, 70,000 people 
were evacuated after rivers threatened to overflow their banks. At least 500 homes sustained minor damage. 
In New Zealand, multiple storm systems affected the island nation, killing at least three people. From the 26th 
to the 31st, inclement weather damaged over 100 structures across parts of Greymouth and Cobden. A P&O 
cruise ship was battered by 23-foot (12-meter) waves, injuring 40 passengers.
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AuGuST
  u Tropical Storm Fay makes landfall four times in Florida
  u Massive monsoonal flooding in India leaves at least 2,000 dead or missing
  u Severe weather rips through downtown Chicago, Illinois

Severe weather affected central and eastern portions of 
the united States between the 2nd and the 6th, including 
sections of northern Illinois and Indiana. On the evening 
of the 2nd, a line of severe thunderstorms ripped through 
Atlanta, Georgia, leaving widespread damage to homes, 
trees and flooded roads. An observation at hartsfield 
International Airport recorded a 71 mph (110 kph) peak 
wind gust. According to Georgia Power, at least 150,000 
people were without power in Cobb, DeKalb, Fulton, 
Fayette and Cherokee counties. In South Carolina, a cluster 
of strong storms left 14,000 SCE&G customers without 
electricity. winds gusting to over 60 mph (95 kph) caused 
a tree to fall on a house in the town of Lexington. In Boston, 

Massachusetts, a cluster of thunderstorms brought torrential rains, gusty winds and dangerous lightning. 
Two people were injured after being struck by lightning while boating near Lewis wharf. On the 4th, strong 
to severe thunderstorms developed in eastern Iowa, triggering tornado warnings from local National 
weather Service offices. As the line of severe thunderstorms entered northern Illinois, hail and damaging 
winds pounded DuPage, will and Kane counties. winds gusted between 60 mph (95 kph) and 80 mph 
(130 kph) as the squall line raced eastward. Roof damage was reported to at least 100 homes, businesses 
and apartment complexes in the cities of Bloomingdale and Bolingbrook from two EF1 tornadoes. By 8 
PM local time, the line approached Cook County, triggering a Tornado warning that included downtown 
Chicago. Tornado sirens were sounded across the city, including the neighborhood surrounding wrigley 
Field, where baseball fans were forced to seek shelter in the stadium concourse area. Flights were 
temporarily halted at both Chicago airports, and some travelers at O’hare International Airport were 
moved to a lower level at some terminals. According to the National Lightning Detection Network, over 
90,000 lightning bolts struck northern Illinois, with dozens of those starting small fires. A peak wind gust 
of 94 mph (155 kph) was recorded approximately three miles (five kilometers) offshore from downtown 
Chicago in Lake Michigan. widespread flooding was also reported in the suburbs from Tinley Park to Elgin. 
According to Commonwealth Edison, over 546,000 people were without power in the greater Chicagoland 
area. The Chicago Department of Streets and Sanitation responded to reports of 3,023 damaged trees, 297 
downtown city blocks without working 
street lights, 310 malfunctioning traffic 
lights, 113 damaged street light poles, 
and 195 downed power lines. As the 
storms entered northern Indiana, high 
winds and frequent lightning left over 
63,000 homes without electricity. At 
least ten reports of funnel clouds came 
into dispatchers, with two tornadoes 
confirmed in the cities of Griffith (EF2) 
and Boswell (EF0). Sporadic damage 
was reported to hundreds of trees and 
dozens of roofs. Firefighters worked 
through the night after lightning 
triggered numerous barn and home 
fires. 
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A dangerous heat wave left at least six people dead in the southern u.S. Plains between July 25th and the 
5th. Temperatures skyrocketed beyond 100°F in Dallas, Texas during the entire period, while residents in 
Arkansas, Kansas, Nebraska, Louisiana, Mississippi and Alabama also experienced triple digit heat and high 
humidity levels. Dallas also set a record high temperature of 107°F on the 3rd, beating the old record of 
105°F from 1998. Oklahoma City reached a record high of 106°F on the 4th, beating the long-standing 
record of 105°F set in 1918. Shreveport, Louisiana reported a record high temperature of 104°F on the 4th, 
beating a record of 101°F that stood for over 134 years.

A strong area of low pressure pounded parts of Europe between the 2nd and 3rd, killing at least four people 
and causing millions worth of damage. The system initially passed through the united Kingdom, where 
strong thunderstorms left damage to dozens of structures in Ireland. By the 3rd, the system quickly entered 
France, where additional storms caused more damage to homes and property.

Tropical Storm Edouard moved 
into Texas between the 5th and 
the 6th, bringing heavy rains and 
gusty winds to the southeastern 
coastline. Edouard developed from 
a tropical disturbance on the 3rd as 
a 45 mph (75 kph) tropical storm 
and maintained that strength 
before slowly strengthening to a 
65 mph (100 kph) storm early on 
the 5th. The system made landfall 
on the morning of the 5th between 
the small island town of high Island 
and Sabine Pass in the McFaddin 
National wildlife Refuge just east of 
Galveston, Texas. Edouard quickly 
weakened over land and dissipated 
on the 6th. Minor localized flooding 
was reported in areas around 
houston, and a section of Interstate 
10 was closed at highway 61 near hankamer due to high water on the roadway. Rainfall estimates ranged 
from two to seven inches (five to 18 centimeters), which helped bring temporary relief to a region suffering 
from a severe drought. Estimated losses are expected to remain under uS$100 million, and Entergy 
reported over 37,000 residents without electricity during the height of the storm. 

A magnitude 6.0 earthquake rattled Sichuan province in China on the 5th, killing at least three people 
and seriously injuring 35 others. The quake struck at 5:49 PM local time around 30 miles (50 kilometers) 
north-northwest of Guangyuan, China. According to the China Earthquake Networks Center, the tremor 
was a continued aftershock of the magnitude 7.9 tremor that struck the region in May. As the earthquake 
hit, panicked residents fled into the streets as buildings and homes swayed. In Shaanxi province, the 
temblor caused a major jolt throughout many cities. Communication lines were disrupted in yaodu. At least 
3,200 homes were destroyed across the region from the quake. On the 7th, a magnitude 5.0 quake rattled 
Sichuan province, though no major damage was reported.

Tropical Storm Kammuri made landfall in Guangdong Province approximately 40 miles (60 kilometers) 
southwest of hong Kong on the 6th, forcing businesses, government offices, financial markets and schools 
to close as the storm came ashore with 55 mph (90 kph) winds. There were no reports of any injuries or 
fatalities as the storm made landfall, though over 140 people were killed due to massive flooding and 
mudslides after days of heavy rains. The mudslides damaged at least 11,000 structures and caused over 
uS$120 million in losses. Chinese officials evacuated nearly 400,000 people and called nearly 60,000 fishing 
boats back to port in advance of the storm.
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Severe weather occurred across Asia and Europe between the 8th and 12th. In 
vietnam, the remnants of Tropical Storm Kammuri and a non-tropical area of 
low pressure combined to bring flash flooding across the nation. Between the 
8th and 12th, flash flooding led to at least 150 fatalities and 38 injuries. The 
hardest-hit provinces were quang Ninh, Lao Cai, yen Bai and Phu Tho, where 
at least 18,700 homes were destroyed along the Red and Thai Binh rivers, 
according to the vietnamese Central Committee for Flood and Storm Control. 
The national weather bureau reported that the rivers came extremely close 

to surpassing the all-time record flood stage set in 1968. At least 37,000 acres (15,000 hectares) of crops were 
destroyed. At least 59 people were killed in the Indian state of Andhra Pradesh due to monsoonal rains falling 
across southern sections of the country. Over 40 deaths occurred after a truck was swept into a river while 
trying to cross a flooded bridge in the Guntur district of Andhra Pradesh. Over five inches (12 centimeters) of 
rain fell over three districts in just five hours on the 8th. Portions of the united Kingdom also dealt with heavy 
rains and flooding during the period. On the 12th and 13th, the Environment Agency issued eight separate 
flood watches as rain totals ranging from one-half inch to three inches (one to five centimeters) fell across wales, 
Northern Ireland, the Midlands, East Anglia and London. A five-year-old girl drowned after being swept away 
into the River Neet in Stratton. A second fatality occurred in south London after gusty winds knocked a tree on 
top of a vehicle. Dozens of homes were flooded with nearly four feet (120 centimeters) of water in Fife, Scotland. 
Severe weather struck parts of northern Italy and Slovenia on the 8th, causing major damage window, roof and 
automobile damage from large hail. In New Zealand, a strong thunderstorm left significant damage to at least 
20 homes in the town of Arataki on the 12th. Local meteorologists determined that the damage was caused by 
a downburst, an area of significantly rain-cooled air that, after hitting ground level, spreads out in all directions 
producing strong winds. Overall, at least 19,000 homes and structures were damaged or destroyed during the 
period around the world and over 200 people were killed in weather-related fatalities.

Severe thunderstorms wreaked havoc over parts of Britain late on the 12th into the early hours of the 13th, 
as two people were killed and at least seven structures were damaged. The storm unexpectedly dumped 
torrential amounts of rain and brought gusty winds to the region.

Severe weather ripped across parts of Europe between the 16th and the 20th, 
as tornadoes and flooding damaged or destroyed thousands of homes. At least 
13 people were killed and 40 others were injured. In Europe, the hardest-hit 
country was Poland, where severe thunderstorms spawned at least 12 tornadoes, 
including an EF4 tornado near the town of Balcarzowice on the 16th. More 
than 100 homes were damaged or destroyed by the tornado and dozens of cars 
and trucks were flipped over on highway A4. The tornado was responsible for 
three fatalities and 34 injuries. Other tornadoes touched down across southern 
sections of Poland on the 16th, killing two people and causing damage to 800 homes. In Austria, a woman was 
killed by a falling tree after getting caught in a massive hailstorm while hiking in St. Stefan. In Slovenia, damaging 
winds and hail injured at least five people. Two people died in the Italian Alps after being caught in a powerful 
storm and freezing to death. The victims were found on the Monte Rosa peak in the Aosta region. 

Flooding rains occurred in parts of Texas, Oklahoma and Arizona between the 16th and 19th. heavy 
rains initially began across Texas and Oklahoma on the 16th, as an area of low pressure developed across 
the Texas panhandle. The storm system remained stationary and brought substantial rains to the region. 
Some locations in central Texas reported over 13 inches (33 centimeters), though five-inch (13-centimeter) 
totals were more common. In Oklahoma and north Texas, the rains fell on dangerously dry soils – which 
prompted flash flooding. Down into south Texas in the Rio Grande valley, the heavy rains fell on ground 
that was still saturated from hurricane Dolly. Significant flooding was reported across Starr County, where 
1,400 homes were damaged after three to four feet (90 to 120 centimeters) of water covered numerous 
neighborhoods. On the 19th, receding floodwaters revealed damage to roads, sinkhole development and 
overwhelmed sewer systems. In the Desert Southwest, monsoonal rains deluged parts of Arizona, causing 
an earthen dam to fail in the Grand Canyon. At least eight inches (20 centimeters) of rain fell in a 48 hour 
period, forcing hundreds of tourists and members of the havasupai Indian tribe to evacuate. No homes 
were affected, though numerous trees, hiking trails and footbridges were damaged.
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Monsoonal rains caused major 
problems in India, Cambodia, vietnam, 
Thailand, Laos and Myanmar between 
the 18th and 31st. The worst flooding 
occurred in northeast India, where over 
225,000 homes were destroyed in the 
state of Bihar, affecting more than 2.5 
million residents. Tremendous rains in 
the northeastern sections of India over 
a two-week span forced the Kosi River 
to quickly swell and eventually burst on 
the 18th. As the rains continued, the 
river eventually changed its course as 
there was no true embankment along 
the river bank. According to relief 
workers, at least 13 districts within 
Bihar were severely damaged. Reports estimated that over 1,000 villages were destroyed and that least 
2,000 people died from the disaster. Nearly all roads and railways were submerged under nearly ten feet 
(three meters) of water, making some areas completely inaccessible. Thousands of residents sought rescue 
by helicopter while being forced to wait on the roofs of their homes. Army and paramilitary troops used 
speed boats and aircraft to drop food and medicine to stranded residents. Significant flooding also occurred 
in Thailand, where government officials reported over 1,000 homes damaged by flood waters in Nong Khai 
province. vast areas of farmland were destroyed in three northeastern provinces along the Mekong River. In 
Laos, four people died due to landslides. Residents in the Irrawaddy River Delta region of Myanmar fled their 
homes after water quickly rose and flooded homes and businesses. No fatalities were reported from the 
Myanmar flooding.

Typhoon Nuri affected parts 
of the Philippines between 
the 20th and 23rd, killing 
at least 18 people and 
injuring dozens more. Nuri 
developed on the 18th as 
a 40 mph (65 kph) tropical 
storm. Almost immediately 
after becoming a tropical 
storm, Nuri underwent a 
rapid intensification cycle 
and became a typhoon later 
that evening. The system 
reached its peak with winds 
of 110 mph (175 kph) on 
the 19th. The center of 
Nuri brushed the northern 
section of Luzon, Philippines 
on the 20th with 105 mph 
(170 kph) winds. The storm 
gradually weakened before making a final landfall in southeast China on the 22nd as a minimal typhoon. 
while Typhoon Nuri pounded the northern Filipino island of Luzon on the 20th, the system left significant 
damages to agricultural crops as flooding and mudslides ravaged the region. As the storm approached 
hong Kong on the 22nd, government officials ordered small boats and fishing vessels to return to port. 
Residents were urged to avoid the coastline and evacuate if in a low lying area. At least 900,000 people 
were directly affected by Nuri’s wrath across southern China. According to local officials, estimated losses 
exceeded uS$366 million.
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Tropical Storm Fay affected parts of 
the Caribbean and Florida between 
the 18th and 27th, killing at least 
37 people along its track. Fay 
developed on the 15th as a minimal 
tropical storm with 40 mph (65 
kph) winds. The system churned 
westward across the Caribbean 
while maintaining tropical storm 
strength. Fay brushed parts of 
hispaniola and Cuba between the 
16th and 18th before setting its 
sights on Florida. The storm made 
landfall on Key west and later near 
Cape Romano on the 19th as a 
60 mph (95 kph) tropical storm. 
Remarkably, the storm intensified 
over land and reached its peak 
intensity of 65 mph (100 kph) on the 
19th. Fay slowly meandered across 
central sections of the state and 
made a final landfall in the Florida 
Panhandle on the 21st. The first region to experience Fay was hispaniola, where heavy rain and gusty winds 
killed 25 people. Landslides destroyed numerous homes, though no official number of destroyed homes 
was released. In Jamaica, landslides killed at least two people. As Fay approached Cuba, authorities ordered 
the evacuation of 10,000 coastal residents. Southeastern sections of the country received the worst damage, 
with hundreds of homes reporting roof damage. Rain totals exceeding 12 inches (30 centimeters) triggered 
flooding on local roads and highways. Before Fay made landfall on Key west, Florida, tens of thousands of 
visitors were evacuated. when Fay made its landfall near Cape Romano, heavy rains and isolated tornadoes 
brought damage to the central and southern portions of the state. In Brevard County, a tornado destroyed 
nine homes and damaged 50 others. At least ten tornadoes were reported in rain bands across the state. 
As Fay slowly traversed northward on the 20th, it briefly exited Florida’s east coast but quickly moved back 
inland. with this track, excessive rainfall and flooding quickly became a major concern. Some areas along 
the Florida east coast near Melbourne received over 30 inches (80 centimeters) of rain, while nearly 20 
inches (50 centimeters) of rain fell near Lake Okeechobee. According to the top insurers in Florida, nearly 
17,000 auto and homeowner flood insurance claims were reported. Flooding rains continued across parts 
of northern Florida as the system pushed westward, with areas near Tallahassee, Florida receiving over 20 
inches (50 centimeters) of rain in only a few days. As the remnants of Fay entered the Carolinas, heavy 
rains triggered flooding in the Charlotte, North Carolina metro region. Parts of central North Carolina 
and northern South Carolina received between three and 15 inches (eight and 40 centimeters) of rain. At 

least 100 homes were damaged or 
destroyed by floods, while a large 
bridge in york County was damaged 
as rivers swelled. According to the 
state insurance commissioner, a 
minimum of 8,000 homes suffered 
flood damage. Agricultural officials 
reported that significant sugar, 
fruit, cotton, hay, corn, peanut and 
tobacco crop losses occurred due to 
the massive flooding. According to 
various sources, total storm losses 
were around uS$210 million.
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Flash flooding struck parts of the u.S. Southwest between the 23rd and the 28th. At least two people 
were killed in rural western Arizona after their car was swept into raging floodwaters. Numerous roads 
and highways were closed due to standing water. On the 28th, powerful thunderstorms struck Phoenix, 
causing over 100,000 residents to lose power during the height of the storm due to winds gusting to 100 
mph (160 kph).

Tropical Storm Julio quickly developed and made landfall in Mexico’s Baja California on the 24th with 40 
mph (65 kph) winds. Over six inches (15 centimeters) of rain fell across the peninsula, damaging numerous 
homes and roads and killing two people. Mexican authorities evacuated over 2,500 families across Baja 
California on the 24th, but the officials allowed most to return on the 25th.

A magnitude 5.9 earthquake 
struck southwest China on 
the 30th along the border of 
Sichuan and yunnan provinces. 
The quake struck around 4:30 
PM local time and was centered 
35 kilometers (20 miles) 
south-southeast of Panzhihua, 
China. At least 40 people were 
killed and at least 982 others 
were injured. According to the 
Ministry of Civil Affairs, around 
392,000 homes were damaged 
or destroyed and at least 1.1 
million people were affected. 
The quake severely damaged 
seven reservoirs, 22 highways, 
3,000 school houses and three 
main bridges. At least 34 of the 

40 fatalities occurred in Sichuan alone. In all, the quake ravaged 92 villages and towns across nine counties 
in the region. Rescue teams struggled to reach damage victims due to heavy rains and the region’s rugged 
terrain. The yunnan Red Cross sent 52,000 tents and 33,000 quilts to residents that were forced to flee their 
homes following the tremor. An additional 1,000 large tents were sent to the region for makeshift school 
classrooms. The quake was also felt in the provinces of Chengdu, Dali, Panzhihua, xichang and yibin. At 
least 300 aftershocks struck after the main tremor. Estimated losses were around uS$491 million. 
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SEPTEMBER
  u Hurricane Gustav pounds Cuba and Louisiana at the beginning of the month
  u Hurricane Ike slams Texas and Louisiana two weeks later
  u Typhoon Hagupit rages across southern China, Vietnam

hurricane Gustav marched into the united States at 
the beginning of the month, killing at least 139 people, 
43 in the u.S. alone. Gustav initially became a tropical 
system on August 25th with 60 mph (95 kph) winds. 
The system quickly became a Category 1 hurricane 
on the 26th with 90 mph (150 kph) winds. As Gustav 
made landfall on the 26th near Jacmel, haiti, the storm 
began to weaken as it encountered mountainous terrain. 
By the 28th, Gustav re-emerged into the Caribbean 
and made a second landfall in Jamaica with 70 mph 
(110 kph) winds. As the system headed towards Cuba, it 
underwent a rapid intensification cycle and hit its peak 
as a Category 4 storm with 150 mph (240 kph) winds. 
upon exiting Cuba, Gustav began to gradually weaken 

prior to a final landfall on September 1st as a 110 mph (175 kph) hurricane in Cocodrie, Louisiana. Gustav 
dissipated over the Mississippi River valley on the 2nd. The first region to feel the effects of Gustav was 
hispaniola. Gustav battered both the Dominican Republic and haiti, triggering flash flooding and mudslides 
that killed at least 84 people, 76 occurring in haiti alone. Officials in Gonaives reported nearly seven feet (two 
meters) of water in some of the city’s neighborhoods. Over 12,000 homes were damaged or destroyed due 
to mudslides in hispaniola. As Gustav passed through Jamaica and the Cayman Islands, the storm brought 
damaging winds and significant rain totals. At least 12 people were killed in Jamaica due to drowning in 
flash floods. The Jamaican government reported over uS$42 million in damage to road infrastructure in the 
country. In the Cayman Islands, over 1,000 people evacuated their homes as high waves and winds battered 
Cayman Brac and Little Cayman. Downed trees and light poles as well as destroyed agricultural crops 
occurred across the islands. By the time Gustav approached Cuba as a powerful Category 4 storm, at least 
300,000 people were evacuated from the coastline. In Pinar del Rio (where Gustav made landfall), Cuban 
authorities reported that over 100,000 homes were damaged or destroyed, and at least 136 electric towers 
were toppled. In the city of Paso real de San Diego, a peak wind gust of 212 mph (340 kph) was reported, the 
highest recorded wind speed in Cuban history. Although there was substantial damage to roads and homes 
due to flash flooding, there were no reports of fatalities. According to the Cuban government, damage 
exceeded uS$3 billion. As Gustav headed towards the u.S. coastline, Louisiana authorities urged residents 
to evacuate the coastline. An estimated two million people evacuated New Orleans and southern Louisiana 
prior to Gustav’s arrival. FEMA estimated that only 10,000 people remained in New Orleans as Gustav 
arrived. As the storm made landfall early on the 1st, officials at Entergy, Dixie and Cleco reported 1.5 million 
people lost electricity across Louisiana and Mississippi. Representatives from the power companies reported 
that the damage sustained from Gustav was the worst they had ever seen. A major concern as Gustav came 
ashore was whether the levees in New Orleans would hold. Despite waves repeatedly splashing over the 
levees, there were no reports of failures. In the Gulf of Mexico, oil companies reported that 96 percent of oil 
production and 92 percent of natural gas production had been halted. In houma, Louisiana, thousands of 
homes sustained roof and window damage, while thousands of trees were uprooted. Torrential rains across 
Louisiana and Mississippi triggered flash flooding in many areas. Most locations reported over 10 inches (25 
centimeters) of rain, with isolated spots reporting over 20 inches (50 centimeters). As Gustav slowly traversed 
northeastward, it nearly became stationary over Arkansas. According to the Storm Prediction Center, Gustav’s 
remains were responsible for triggering at least 61 tornadoes. The majority of the tornadoes touched down 
across parts of Mississippi and Louisiana between the 1st and 3rd, killing one person and damaging hundreds 
of homes. According to Impact Forecasting, property losses were between uS$2 and uS$4 billion, while 
energy and oil losses (mainly offshore) were estimated between uS$2 and uS$4 billion as well. 
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Tropical Storm hanna raced across the eastern coastline of the united States between the 6th and the 8th, 
bringing heavy rain and gusty winds to the region. The system had minimal effects on the u.S., but devastated 
parts of the Caribbean – where at least 530 people died due to extreme flooding in haiti and the Dominican 
Republic. hanna was first characterized as a tropical system on August 28th as a 40 mph (65 kph) tropical 
storm. The system slowly meandered between hispaniola and the Bahamas while maintaining tropical storm 
strength for three consecutive days. On September 1st, hanna reached its peak as an 80 mph (130 kph) 
Category 1 hurricane. The storm weakened back to tropical storm status on the 3rd; where it remained until 
landfall on the 6th near the North Carolina/South Carolina border with 70 mph (110 kph) winds. hanna quickly 
lost its tropical characteristics while over the Northeast u.S. The heavy rains from hanna fell across hispaniola – 
an area still reeling from the effects of Tropical Storm Fay and hurricane Gustav. At least 529 people were killed 
in haiti as flash flooding and mudslides wreaked havoc. In the haitian city of Gonaives, flood waters of seven 
feet (two meters) ravaged the entire city. haitian authorities estimated over 80,000 homes were damaged by 
the floods. Substantial crop damage occurred throughout haiti, prompting President Rene Preval to declare the 
situation a catastrophe. As hanna approached the united States on the 6th, it quickly picked up forward speed. 
The storm brought some extremely beneficial rainfall to the Carolinas, which endured a longstanding drought. 
hanna raced northeastward on the 6th through the Mid-Atlantic States and New England, causing at least 
32,000 residents on Long Island to lose electricity for a brief period on the 7th. Dangerous rip currents from 
hanna led to the deaths of seven people along the Atlantic coastline.

heavy rains across many countries triggered flooding and landslides between the 6th and the 9th, leaving 
many nations scrambling to recover. In Britain, two days of heavy rain on the 6th and 7th triggered flash 
flooding across herefordshire, yorkshire, Shropshire, worcestershire and North East England. In wales, 
parts of the country received a month’s rainfall in only 24 hours. Eight fatalities occurred in separate 
automobile accidents when their vehicles became engulfed in raging floodwaters. In the town of Morpeth, 
over 1,000 homes sustained flood damage. The Association of British Insurers reported that damage 
claims approached uS$50 million. In the Philippines, heavy rains triggered two massive landslides that 
left at least 30 people were dead or missing and 28 homes destroyed in the remote gold-mining village of 
Masara. The mayor of the town ordered the evacuation of all 5,000 residents for fear of further landslides. 
In China, a deadly landslide killed at least 178 people and destroyed hundreds of homes on the 8th in 
Shanxi province’s xiangfen County. Officials report that the 
landslide included a three-story wave of mud and iron ore 
waste from an illegal mining operation. In western sections 
of Africa, destructive floods directly led to the deaths 
of 31 people. According to a united Nations report, the 
countries of Togo, Ghana, Niger, Benin, Mali, Burkina Faso 
and Senegal suffered the most during the rainy season. The 
seasonal flooding helped spread a cholera epidemic, which 
claimed 103 lives. The report also stated that vast areas of 
agricultural crops were lost.
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A magnitude 6.1 earthquake struck southern Iran on 
the 10th, killing at least seven people and injuring 46 
others. The main quake occurred at 2:30 PM local time 
about 30 miles (45 kilometers) west of Bandar Abbas 
followed by at least 20 aftershocks. Reports indicated 
that over 200 villages were completely destroyed very 
near the center of the quake. Officials in Bandar Abbas 
reported that widespread extensive damage did not 
occur as most homes were built to strict earthquake 
standards. As the tremor struck, people fled their 
homes and businesses, while electricity was knocked 
out for most of the region. The main temblor was felt 
all across Iran, Dubai and on the Persian Gulf island of 
qeshm, where minor damage was reported to homes. Skyscrapers in Dubai reportedly swayed for 10 to 20 
seconds, but no major damage was found. 

Two powerful earthquakes struck within 20 minutes of each other in Indonesia and Japan on the 11th. The 
first quake struck at 9 AM local time just off the coast of Ternate, Indonesia with a magnitude of 6.5. There 
were no reports of injuries or damage, mostly in part to the tremor’s deep depth. In Japan, a magnitude 
6.9 earthquake rattled northern sections of the country at 9:20 AM local time. There were no reports of 
damage or injuries, as the quake struck in a scarcely populated region. A four-inch (ten-centimeter) tsunami 
rippled onshore 35 minutes after the main tremor, but officials reported no significant effects.

hurricane Ike slammed the Caribbean and u.S., bringing flooding rains and damaging winds, killing at 
least 153 people. The system was first characterized as a tropical system on the 1st with 50 mph (85 kph) 
winds. The storm steadily intensified to a hurricane on the 3rd before undergoing a rapid intensification 
cycle and reaching a peak wind speed of 145 mph (230 kph), a Category 4 major hurricane, on the 4th. Ike 
steadily maintained its major hurricane status as it passed just north of hispaniola and made a first landfall 
in eastern Cuba on the 8th with 120 mph (195 kph) sustained winds. The storm hugged the southern 
Cuban coastline before making a second landfall on the 9th. Ike crossed Cuba, where it maintained 
Category 2 status in the Gulf of Mexico as it headed towards the Texas coastline. The cyclone made a final 
landfall on the 13th in Galveston, Texas at 2:10 AM local 
time as a 110 mph (175 kph) hurricane. Ike underwent 
an extratropical transition and dissipated on the 15th. 
The first region to feel the effects of Ike were the Turks 
and Caicos Islands. Ike devastated the islands of Grand 
Turk and South Caicos, where at least 95 percent of all 
homes and structures sustained significant or serious 
damage. The local government declared a disaster area 
for the region due to the magnitude of the situation. Ike 
also brought continued devastation to hispaniola, 
especially in haiti. Additional heavy rains further 
enhanced deadly floods across much of the country. At 
least 74 people were killed in haiti from Ike. haitian 
Prime Minister Michelle Pierre-Louis reported that 
flooding and damage in the city of Gonaives was so 
severe that some parts of the city may need to be rebuilt 
elsewhere. In the Dominican Republic, Ike’s wrath was 
not nearly as devastating though one fatality occurred. 
Cuba, ravaged for the second time in as many weeks by 
a tropical cyclone, reported seven deaths as Ike made 
two separate landfalls on the island between the 8th and 
9th. Cuban authorities evacuated over one million 
coastal residents as the system roared ashore. According 
to the top Cuban housing official, at least 290,000 
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homes were damaged or destroyed by Ike’s powerful winds and torrential rain. Ike destroyed 1.2 million 
acres (one million hectares) of sugar cane, 10,000 acres (4,000 hectares) of newly planted cane and 4,355 
tons of food stocks. when combining the losses from both hurricanes Gustav and Ike, the Cuban 
government estimated at least uS$5 billion. As Ike entered the Gulf of Mexico, mandatory evacuations 
were issued ahead of the storm for all residents in Galveston, Texas and those in low-lying areas near 
houston. Texas state governor Rick Perry declared 88 counties as disaster areas, thereby activating 7,500 
members of the National Guard to aid in the evacuation process. In hopes of encouraging residents 
directly in the path of Ike to evacuate, the houston National weather Service issued an ominous statement 
that those who failed to evacuate along the coastline would face ‘certain death.’  During the day on the 

12th, Ike continued to grow in size as it 
approached the Texas coast. The storm 
covered nearly the entire western half of the 
Gulf of Mexico during its largest point, 
making Ike larger than 2005’s Major 
hurricane Katrina. Just prior to landfall, Ike 
made an unexpected wobble to the north 
that most likely saved countless lives and 
billions of dollars worth of damage in the 
greater houston region. Ike officially made a 
u.S. landfall on Galveston, Texas, on the 
13th at 2:10 AM local time. As Ike made 
landfall, a storm surge of 10 to 16 feet (three 
to five meters) moved onshore and 
devastated parts of Galveston Island and 
Bolivar Peninsula. According to official 

reports, as many as 100,000 homes along the Texas and Louisiana coastlines near Ike’s center sustained 
flood and wind damage. Galveston Island was declared uninhabitable, forcing all remaining residents to 
flee the city due to complete lack of electricity and drinking water. An estimated 80 percent to 90 percent 
of the homes in Galveston were damaged or destroyed. In downtown houston, hurricane-force winds 
shattered thousands of windows in skyscrapers. Due to Ike’s immense size, hurricane-force winds and a 
moderate storm surge battered nearly the entire Louisiana coastline. Cameron Parish was hit especially 
hard, as the storm-weary region reported nearly 20,000 flood-damaged homes. Terrebonne, Iberville and 
Jefferson Davis parishes also reported flood damage. Ike decimated the electric infrastructure across Texas 
and Louisiana. According to CenterPoint Energy, over 90 percent of their customers lost power immediately 
following Ike’s landfall. Nearly 2.1 million of the company’s 2.26 customers were without electricity as 
intense winds toppled trees, snapped branches and tangled power lines. Company officials called it ‘the 
worst power outage event in the company’s 130-year history.’  Officials at Entergy Texas reported that 99 
percent of their customers, nearly 400,000, lost electricity as Ike damaged 143 transmission lines, 188 
substations and damaged or destroyed 142 transmission structures. Entergy was still in the process of 
restoring power to customers from hurricane Gustav, which affected the region just two weeks earlier. In 
the Gulf of Mexico, Ike destroyed at least 49 offshore oil platforms. As Ike quickly began to lose its tropical 
characteristics, it started a track through the Lower Mississippi valley into the Midwest and Northeast. Ike’s 
remnants combined with remnants from the Pacific Ocean’s Tropical Depression Lowell, moisture ahead of 
the frontal boundary and deep tropical moisture surging out of the Gulf of Mexico. This combination 
caused extremely heavy rains and gusty winds, causing widespread power outages and flooding in its 
wake. In Arkansas, 200,000 Arkansas Entergy, North Arkansas Electric Cooperative and First Electric 
Cooperative customers lost electricity as gusty winds caused the greatest state-wide power outage in 
nearly a decade. Ohio reported a total of 1,587,000 Duke Energy, American Electric and FirstEnergy power 
outages across the state as hurricane-force wind gusts ripped through the region. In the Cincinnati 
metropolitan region alone, nearly 90 percent of all Duke Energy customers lost electricity. Local residents 
called the event The Cincinnati Blackout. Other outage statistics across the Midwest included 300,000 
Duke Energy customers in Kentucky, 350,000 Duke Energy customers in Indiana, 49,000 American Energy 
customers in Illinois and 85,000 Municipal utilities customers in Missouri. By the 15th, Ike’s remnants raced 
into the Northeast, where gusty winds snapped tree limbs and power lines. Over 180,000 Duquesne Light, 
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Alleghany Power and PennPower customers lost 
electricity across western Pennsylvania with an 
additional 130,000 National Grid and New york 
State Electric & Gas customers losing power in 
the state of New york. Overall, over 3.2 million 
customers outside of Texas and Louisiana lost 
electricity from Ike. Substantial flooding also 
became a lingering threat for many sections of 
the Midwest, as record rains fell in a 48-hour 
period. In and around Chicago, Illinois, many 
locations sustained rainfall accumulations from 
eight to eleven inches (20 to 30 centimeters). A 
state of emergency was declared for Cook 
County as thousands of homes were inundated 
by floodwaters. Dozens of rivers in Illinois, Indiana, 
Missouri, Ohio, Kentucky and Pennsylvania all reported major flooding. Governors in the states of Ohio, 
Indiana, Illinois, Kentucky and Pennsylvania all declared states of emergency. At least uS$553 million in 
insured losses occurred in Ohio alone, making it the costliest storm in terms of insured losses in the state’s 
history. Parts of Canada also were deluged by rainfall from Ike’s remnants, as the city of windsor broke a 
28-year rainfall record. Gusty winds and sporadic flooding helped down power lines and topple trees. 
According to Impact Forecasting, insured property losses from Ike across Texas and Louisiana were 
between uS$7 billion and uS$11 billion and offshore losses were estimated between uS$2 billion to uS$3 
billion in losses. 

Typhoon Sinlaku skirted parts of Taiwan 
and Japan between the 13th and 19th, 
killing at least 12 people and injuring 
over 20 others. The storm officially made 
landfall twice – once in northern Taiwan 
and honshu Island, Japan. Sinlaku 
first gained tropical characteristics on 
the 8th as a 45 mph (50 kph) tropical 
storm while over western sections 
of the Pacific Ocean. The storm 
quickly underwent an explosive rapid 
intensification cycle on the 10th and 
reached its peak as a 145 mph (230 
kph) Category 4 Typhoon. Over the 
next two days, Sinlaku underwent an 

eyewall replacement cycle, causing the 
storm to weaken. The cyclone made landfall in Ilan County in northeastern Taiwan at 1:30 AM local time 
on the 13th as a 105 mph (170 kph) Category 2 storm. The system quickly exited Taiwan and headed 
towards southern Japan, where Sinlaku continued to weaken to a tropical storm. By the 19th, the storm 
completed an extratropical transition. In advance of Sinlaku, government officials in China and Taiwan 
evacuated hundreds of thousands of residents who lived along the coastlines. Over 30,000 fishing boats 
were summoned back to port in Zhejiang province in China. As Sinlaku briefly made landfall in Taiwan, 
the storm inundated the region with heavy rains and gusty winds. Some of the mountainous terrains 
recorded over 55 inches (140 centimeters) of rain in just 72 hours. widespread damage was reported 
to hundreds of homes and at least 266 schools, while the agricultural and transportation infrastructures 
reported losses of uS$22.2 million. Seven people perished after being buried by landslides near the 
Fongciou Tunnel. In Taichung County, the houfeng Bridge collapsed, sending dozens of cars plunging 
into the Dajia River. The Taiwanese government faced severe criticism and vowed to bolster all bridge 
structures. As Sinlaku approached southern Japan, the cyclone dumped record rains over Iriomote Island 
in Okinawa Prefecture. 
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Monsoonal rains inundated 
Thailand and northern sections of 
India between the 19th and the 
26th, killing at least 187 people 
and damaging at least 500,000 
homes while cutting off access to 
732 villages in the states of uttar 
Pradesh, Orissa, himachal Pradesh 
and Bihar. India’s monsoonal rains 
first began in June, but a new 
round of torrential rains began on 
the 19th. The hardest hit region 
was uttar Pradesh state, where 
at least 70 people were killed by 
drowning, house collapses and 
electrocution. According to the 
National Disaster Management 
Division (NDMD), nearly 2.6 
million people in the state were 
affected by the flooding, with over 340,000 homes sustaining damage. Relief camps were set up in order 
to curb the threat of disease and starvation. In the state of Orissa, heavy rains caused the Mahanadi River 
to burst its banks. At least 41 people died and over 4.3 million people were affected by the floodwaters. 
Authorities evacuated 266,000 residents along the river, but struggled to reach an additional 570,000 
villagers who were perched atop their homes after floodwaters rose nearly ten feet (three meters). The 
NDMD reported that 61 breaches occurred along the Mahanadi River. In Thailand, nearly two weeks of 
monsoon rains led to the deaths of 14 people. Government officials reported that hundreds of thousands 
of households sustained damage and at least 550,000 acres (222,600 hectares) of agricultural crops were 
destroyed. The main concern in northern, northeastern and central sections of Thailand was the rapid 
spread of water-borne diseases. Numerous villages reported floodwaters reaching six feet (two meters) high.

hurricane Kyle moved across the central and northern Atlantic Ocean into the Canadian Maritimes 
between the 20th and 28th, knocking out power to 40,000 Nova Scotia Power customers but causing 
minimal damage. The system first officially gained tropical characteristics as a tropical storm on the 25th 
with 45 mph (75 kph) winds. Kyle steadily intensified before becoming a minimal Category 1 hurricane 
with 75 mph (120 kph) winds on the 27th. The cyclone briefly attained peak winds of 80 mph (130 kph) 
on the 28th, but weakened slightly prior to landfall late in the day. The system quickly lost its tropical 
status after landfall and dissipated just 24 hours after coming ashore. In Puerto Rico, heavy rains from the 
system that eventually became Kyle fell between the 20th and the 24th as the system slowly meandered 
on top of the small country. Flash floods and mudslides from the system forced the closure of dozens of 
roads and major highways. hundreds of homes were damaged and at least six people were killed. The 
Farmers Association reported that over uS$14 million in losses to plantain, coffee, vegetable and fruit 
crops occurred. As Kyle raced northward, residents in Maine and the Canadian Maritimes geared up for 
its arrival. hurricane watches were posted in Maine for the first time in 17 years, though the storm made 
only a minimal impact. Kyle officially made landfall in yarmouth, Nova Scotia around 9 PM local time 
and brought gusty winds and heavy rains to much of Nova Scotia and New Brunswick. At least 42,300 
customers lost electricity. A peak wind gust of 96 mph (154 kph) was recorded in Shelbourne County, 
though only a few reports of minor roof damage were reported. No injuries or fatalities occurred.

Severe storms in New South wales, Australia prompted 201 calls to the State Emergency Service on the 21st 
and 22nd as a strong cold front pushed through New South wales. while initial forecasts from the Bureau 
of Meteorology hinted at a rather large system pounding Sydney, the storm only left minor damage. Minor 
hail was reported in Broken hill, while a gust of 50 mph (85 kph) was recorded at Sydney Airport.
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Typhoon hagupit affected southern China between the 24th and 27th after first glancing northern sections 
of the Philippines. At least 69 people were killed and over 40,000 homes were damaged or destroyed 
across the provinces of Guangdong, Guangxi and Sichuan. The system was first characterized as a tropical 
system on the 19th with 45 mph (75 kph) winds. The storm briefly weakened to a tropical depression, 
before regaining tropical storm status on the 20th. hagupit steadily intensified to a typhoon on 21st 
with 75 mph (120 kph) winds. The cyclone continued to intensify over the next few days as it headed for 
southern China, and the storm achieved Category 4 status with 140 mph (220 kph) winds on the 23rd. 
however, it began to slightly weaken prior to landfall on the 24th. After landfall, the system quickly lost its 
tropical characteristics and dissipated by the 25th. The Philippines were the first region to be affected by 
hagupit as it skirted northern sections of Luzon on the 22nd. At least eight people were killed as the storm 
brought flooding rains and gusty winds to the northernmost island. Thirteen gold miners were trapped 
after their mine was flooded. Over 10,000 residents were displaced to make-shift homes until damage was 
cleared in their villages. Numerous roads and highways were cut off by floods and landslides, while many 
sections of the country lost electricity and telephone service. Philippine officials estimated that nearly uS$1 
million in losses occurred. As hagupit began to accelerate westward towards southern China, the country’s 
Meteorological Administration issued its highest warning level – an ‘urgent red alert.’  The cyclone made 
landfall to the southwest of yangjiang on the 24th, where 387,400 people were evacuated and over 50,000 
ships were called back to port. hagupit pounded Guangdong and Guangxi provinces, with nearly nine 

million people directly affected 
and over 18,500 homes 
destroyed where the storm 
made landfall. Extremely gusty 
winds and torrential rains 
brought massive flooding and 
landslides, which led to at least 
ten deaths in Guangdong and 
over 60 injuries in hong Kong. 
According to the State Flood 
Control and Drought Relief 
headquarters, at least uS$924 
million in losses had occurred. 
In the earthquake-devastated 
Sichuan province, moisture 
from hagupit triggered heavy 
rains that left 46 people 
dead or missing. Nearly 14 
inches (35 centimeters) of 
rain fell in a 48-hour period, 
stranding 20,000 residents 
and destroying over 10,000 
homes in the province due 
to landslides and flooding. 
hagupit became the worst 
cyclone to hit Guangdong 
province in over a decade. 
According to Chinese and 
vietnamese officials, hagupit 
caused at least uS$2 billion 
in damages, while in the 
Philippines economic losses 
were nearly uS$2 million. 
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Super Typhoon Jangmi hit Taiwan 
between the 27th and 30th, killing 
at least two people and injuring 
61 others. The cyclone damaged 
or destroyed over 20,000 homes 
and 143 schools while knocking 
out electricity to over 1.03 million 
residents. The system was first 
characterized as a tropical system 
on the 24th with 50 mph (85 kph) 
winds. The storm steadily intensified 
before attaining typhoon status 
on the 25th with 80 mph (90 kph) 
winds. Jangmi underwent a rapid 
intensification cycle on the 26th as 
it became a Category 4 storm with 

140 mph (220 kph) winds. The system reached its peak intensity on the 27th with 155 mph (250 kph) winds 
and making landfall near yilan County’s Nanao Township later that afternoon. The system quickly weakened 
over land and exited the island as a tropical storm. Jangmi skirted southern sections of China and Japan 
before losing tropical characteristics on the 30th. As Jangmi headed towards Taiwan, officials on the island 
evacuated over 3,000 people near the capital of Taipei. Additionally, more than 26,000 boats were ordered 
to return to port ahead of the storm. The cyclone pounded the island with wind-driven rains and damaging 
winds, damaging or destroying at least 20,000 homes and at least 143 schools. A wind gust of 140 mph 
(225 kph) was recorded from Jangmi in northeastern Taiwan, the highest since 1994’s Typhoon Gladys, while 
Taiping Township in Ilan County recorded 44 inches (129 centimeters) of rain in less than 72 hours. Over one 
million people lost electricity across the island, though Taiwan Power Company quickly dispatched 3,000 
electricians. In a matter of 12 hours, electricians had restored power to over 950,000 customers. The Council 
of Agriculture reported that major crop damage had occurred, with over 40,000 acres (16,000 hectares) of 
land destroyed, including crop fields consisting of rice paddies, grapes, bananas and other fruits. Livestock 
was greatly affected as well, as 110,000 chickens were killed from the storm. As Jangmi briefly appeared to 
head towards China, officials evacuated over 500,000 people in Fujian and Zhejiang provinces. The system 
eventually changed course and remained over open waters. According to Taiwan’s Central Emergency 
Operation Center, Jangmi was responsible for at least uS$800 million in losses. 

Tropical Storm Mekkhala struck central sections of vietnam on the 30th, killing 21 people and injuring 
eleven others. The hardest-hit regions were ha Tinh and quang Binh provinces, where pounding rain, 
strong winds and high seas raged. At least 6,000 homes were damaged, while 38 fishing trawlers sank. As 
Mekkhala raged across vietnam, residents were still cleaning up from Typhoon hagupit. Additional rains 
and flooding from hagupit’s remnants killed at least 42 people and caused uS$250 million in damages. 
Damage was an estimated uS$6.6 million. 

heavy rains fell across the Algerian Sahara from the 30th through October 1st, triggering widespread 
flash flooding that killed at least 35 people and injured 84 others. The flooding occurred after a seasonal 
river that normally remains dry rose by 26 feet (eight meters) in a matter of hours. The medieval town of 
Ghardaia reported at least 1,000 homes were destroyed. In the bordering country of Morocco, two people 
were killed in similar floods. 

The Mexican states of Tabasco and veracruz were inundated by heavy rain after two cold fronts and a 
tropical wave plagued the region during the last two weeks of the month. Over 40,000 residents in the 
Tabasco capital of villahermosa were evacuated, and at least 7,500 residents were forced to evacuate the 
veracruz cities of Minatitlán and hidalgotitlan after ten feet (three meters) of flood waters ravaged through 
the region. Between the 19th and 23rd, continued rainfall in the mountains of Chiapas and Oaxaca caused 
widespread flooding. In veracruz, over 40,000 homes in 68 municipalities were flooded. Many residents 
of Cardenas and Minatitlán chose to stay at home to protect their belongings from looters and begin the 
recovery process immediately. Periods of heavy rain continued into October.
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OCTOBER
  u Two magnitude 6.4 earthquakes rattle Pakistan, leave at least 300 dead
  u Wildfires rage across southern California, only minimal damage reported
  u Tropical Storm Marco becomes the smallest tropical system ever recorded in the Atlantic

Severe weather across parts of the u.S. spawned multiple tornadoes between the 4th and the 9th, 
damaging hundreds of homes and structures and caused a combined 30,000 residents to lose electricity. 
The active weather across the united States and Canada initially began the 4th as a strong Pacific storm 
system moved onshore with gusty winds and heavy rains. In Seattle, washington, over 10,000 Seattle City 
Light customers lost electricity as winds gusted over 50 mph (85 mph) across the region. In vancouver, 
British Columbia, 60 mph (95 kph) winds knocked down tree limbs and electrical lines, triggering one small 
fire. At least 10,000 B.C. hydro customers were without power – including nearly all parts of vancouver 
Island. As the storm system quickly pushed southeastward across the Rockies and into the Plains on the 
6th, the area of low pressure triggered isolated severe weather and a tornado in eastern Texas. Professional 
weather spotters in the towns of Montalba and Tennessee Colony reported a small tornado in Anderson 
County that caused minor damage. By the 8th, a new storm system developed across parts of the Southeast. 
A combination of warm daytime temperatures, moist air surging out of the Gulf of Mexico and favorable 
atmospheric conditions set the stage for at least 15 tornadoes across parts of Alabama and the Florida 
Panhandle. In Panama City, Florida, a tornado ripped through the Baypoint Subdivision near Saint Andrew 
State Park. Dozens of homes, cars and businesses sustained significant damage. In southeastern Alabama, 
another tornado touched down in the city of Enterprise. No injuries were reported, but substantial damage 
occurred at the city’s Civic Center. According to the Coffee County Emergency Management Center, at least 
2,600 residents lost electricity at the height of the storm. As the storm system pushed eastward on the 9th, 
additional severe weather was reported across parts of Florida and Georgia.

Two powerful earthquakes rocked parts of Kyrgyzstan and China’s 
himalayan region of Tibet on the 5th and the 6th, killing at least 
85 people and injuring hundreds more. A combined 500 structures 
were damaged or destroyed in the quakes. In Kyrgyzstan, the 
magnitude 6.6 quake struck at 9:52 PM local time on the 5th 30 
miles (50 kilometers) north-northeast of Karakul. According to the 
united States Geological Survey (uSGS), at least 13 aftershocks struck 
the region following the main tremor. Local officials reported that 
at least 75 people died, 41 of these being preschool-aged children. 
Over 200 additional people were seriously injured as over 120 

buildings were completely destroyed. Reports from the health Ministry indicated that the village of Nura was 
‘completely destroyed – 100 percent.’  Nearly 150 injured villagers were transported by helicopter to hospitals 
in the city of Osh. In China’s himalayan region of Tibet, a magnitude 6.4 quake 50 miles (80 kilometers) 
west of Lhasa in xizang Province struck at 4:30 PM local time on the 6th. Government sources reported that 
at least ten people died with dozens more seriously injured. According to China’s xinhua News Agency, at 
least 191 homes in Damxung County near the epicenter collapsed. Seven aftershocks (three stronger than 
magnitude 5.0) rattled the region soon after the main temblor. Tibetan officials reported that while damage 
was widespread, there was no visible damage to Lhasa’s world famous Potala Palace and the Jokhang Temple. 

Tropical Storm Marco quickly developed and made landfall in veracruz, 
Mexico on the 7th. The cyclone made headlines as the smallest tropical storm 
ever recorded in the Atlantic. The system dissipated almost as soon as it made 
landfall while it moved over Mexico’s mountainous terrain. In veracruz, Marco 
brought heavy rains directly along the coastline, flooding numerous highways. 
The main port was unaffected, though 3,000 people were evacuated from oil 
platforms in the Gulf of Mexico. According to Mexico’s state oil company, six 
wells and a natural gas processing plant were closed prior to Marco’s arrival.
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In South Africa, a tornado wreaked havoc in the city of Grahamstown on the 8th. At least one woman 
was killed after the supercell thunderstorm raged across the city at 10:50 AM local time. Over 100 homes 
were damaged along with dozens more businesses and vehicles in the Eastern Cape. Eleven people were 
hospitalized as lightning struck homes and roofs caved in under the weight of the heavy rain. Loss estimates 
were uS$100,000.

In Morocco, flash floods between the 9th and 23rd were responsible for the deaths of at least 21 people 
after heavy rains fell on dry river beds. At least 512 homes were destroyed across the southern provinces of 
Essaouira, haouz, Azilal, Chichaoua and Errachidia. In one month’s time, rain totals were the most that the 
region had seen in at least 30 years. Economic losses were at least uS$1.53 million.

hurricane Norbert slammed into Baja 
California and mainland Mexico between 
the 10th and 12th, killing at least eight 
people. The cyclone first obtained 
tropical characteristics on the 5th as a 
40 mph (65 kph) tropical storm. Norbert 
steadily intensified before becoming 
a 75 mph (120 kph) hurricane on the 
7th. The system underwent a rapid 
intensification cycle on the 8th, reaching 
a peak intensity with 135 mph (215 
kph) winds. Norbert began an eyewall 
replacement cycle on the 9th and steadily 
decreased in intensity over the following 
48 hours. The cyclone briefly re-gained 
major hurricane status on the 11th before 
slightly weakening to a 105 mph (170 
kph) storm as it made its first landfall near 
Puerto Charley on the Baja California. 
Norbert maintained hurricane status 
while crossing the Gulf of California prior 
to making a second and final landfall 
on the 11th as an 85 mph (140 kph) 

Category 1 in mainland Mexico’s Sonora state. As the storm made a first landfall in Baja California, civil 
protection workers evacuated nearly 3,000 people to temporary shelters. Nearly 40 percent of all homes on 
the islands of Margarita and Magdalena were either completely destroyed or heavily damaged. widespread 
flooding was also reported. As Norbert made its second landfall in mainland Mexico, at least four people 
were killed after drowning in a river near the town of Alamos in the state of Sonora. Officials rushed to 
evacuate hundreds of residents who lived in mountainous regions prone to mudslides and flash floods. At 
least 13,000 residents in La Paz lost electricity, while 8,000 were without power in Ciudad Constitution. 
while Norbert’s effects were being felt further north, Tropical Storm Odile brushed the southwest coast 
near Acapulco during the same timeframe. The slow-moving system triggered flash floods that damaged 
over 200 homes. No injuries or fatalities were reported.

In the Caribbean, hurricane Omar quickly developed and affected the region between the 14th and the 
16th. The system meandered in the eastern Caribbean before accelerating northeastward through the 
Northern Leeward Islands and Puerto Rico. heavy rains and gusty winds pounded the region as Omar 
underwent a rapid intensification cycle before passing between St. Martin and the u.S. virgin Islands as a 
Category 3 major hurricane. Several large trees were toppled, multiple homes sustained roof damage and 
mudslides and flooding was reported across the region, particularly on the islands of Antigua and Barbuda. 
Damage to the transportation infrastructure and property in the region was estimated at uS$46 million. No 
injuries or significant damage was reported. One lone fatality occurred in Puerto Rico when a man suffered 
from cardiac arrest while trying to install storm shutters on his house.
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At least two people were killed between the 
12th and 18th as wildfires charred homes and 
brush across southern California. The two main 
fires, the Marek Fire (just east of San Fernando) 
and the Sesnon/Porter Ranch Fire (northwest 
of Chatsworth), charred a combined 19,000 
acres (7,700 hectares) of land and damaged 
or destroyed at least 215 structures, including 
59 homes. The Marek Fire started on the 12th 
at 2:03 AM local time and grew rapidly in size 
on the 13th due to strong Santa Ana winds. 
The fire engulfed and destroyed 38 of 55 
mobile homes at the Sky Terrace Mobile Lodge 
and killed one homeless man and his dog, 
authorities said. Firefighters reported that the 
Marek Fire charred nearly 5,000 acres (2,023 
hectares) of light brush, grass and chaparral. 
Firefighters were able to gain the upper hand 
on the fire on the 15th, as the Santa Ana winds 
began to subside. According to the National 
Interagency Fire Center, a total of 44 structures 
were destroyed by the fire. The Sesnon/Porter 

Ranch Fire, which started on the 13th around 10:30 AM local time on Oat Mountain, charred more than 
14,700 acres (5,948 hectares). The fire nearly doubled in size on the 14th after erratic Santa Ana winds 
created nearly impossible conditions for firefighters battling the blaze. The fire destroyed 15 homes, 63 
outbuildings and 41 vehicles while damaging at least eleven other residences. More than 2,300 firefighters 
were assigned to the fire, which cost uS$12.6 million to contain. On the 16th, investigators determined 
that the fire was triggered by a downed electrical distribution line that caused sparks on dry brush in a 
drainage ditch. Evacuations were issued for communities surrounding the fire perimeter in Box Canyon, Bell 
Canyon, Lake Manor, woolsey Canyon and Lilac Lane, and all were allowed to return to their homes on the 
15th. A third wildfire broke out at the Marine Corps’ Camp Pendleton in San Diego County on the 13th. The 
4,000-acre (1,618-hectare) fire forced the evacuation of the Serra Mesa and San Luis Rey housing Areas. No 
damage or injuries were reported from the fire. The cause of the fire was unknown, though it was verified 
that the fire was not caused by any type of military training.
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Tropical Depression Sixteen formed on the 14th in the western Caribbean 
near honduras and Nicaragua and came ashore on the 16th, killing at 
least 75 people. Remnants from the system brought heavy rains over 
parts of honduras, Costa Rica, Nicaragua, El Salvador, Guatemala and 
Belize for nearly a full week as countless rivers overflowed their banks. 
The hardest-hit region was honduras, where at least 130,000 residents 
were directly affected by the flooding that covered nearly a dozen 
municipalities. According to official reports, over 3,450 homes were 
damaged or destroyed along with 37,000 acres (15,000 hectares) of 

crops. Over 60 percent of the nation’s roadways were damaged as landslides pummeled the transportation 
infrastructure. The flooding in honduras was described as worse than that of 1998’s hurricane Mitch. The 
remnants of Tropical Depression 16 also pounded Central America, where at least 20 fatalities occurred. 
Official reports indicated that nearly 7,000 homes were damaged or destroyed as well as thousands of 
acres (hectares) of crops. Mudslides, landslides and flooding caused substantial damage to transportation 
infrastructures including roads and bridges. In total, an estimated uS$150 million in economic losses occurred. 

A powerful thunderstorm raged through Brisbane, Australia on the 15th, knocking out power to 32,000 
residents. An Energex spokesman reported that power was quickly restored. The storm left a trail of tree 
and roof damage from Milton to the northern beachside suburb of Redcliffe.

Torrential rains fell between the 15th and the 20th across parts of central vietnam, a region still recovering 
from September’s Tropical Storm Mekkhala. At least 22 people were killed across the provinces of Nghe An, 
Thua thien-hue, quang Tri, quang Nam and quang Ngai. Government reports indicated that over 18,000 
structures were damaged or submerged in the five provinces. The flooding also destroyed a 24,000-foot 
(7,200-meter) stretch of a main traffic route. Agricultural damage was reported to over 7,500 acres (3,000 
hectares) of crops and shrimp ponds. The total economic losses were estimated at uS$1.3 million.

In Norway, the first major storm of the fall season struck western and 
southern sections of the country on the 20th. high seas and gusty winds 
caused a rockslide near the city of Otta, blocking a local highway. No 
major damage was reported.

In Australia, a powerful cold front brought heavy rain, golfball-sized hail, 
winds over 65 mph (100 kph) and more than 11,000 lightning strikes 
on the 22nd in New South wales. According to Energex, at least 15,000 
residents lost electricity. Only minor damage was reported. In the other extreme, snow fell in the Blue 
Mountains, just to the north of Sydney.

Remnants from a tropical cyclone inundated yemen between the 23rd and 28th, killing at least 184 with another 
100 listed as missing. Significant flooding ravaged the country and led to over 17,000 homes being destroyed 
across nearly all yemeni provinces. Government officials made uS$100 million available for aid. The heavy rains 
began to fall in yemen on the 23rd, as remnants from Tropical Cyclone Three came ashore and merged with 
multiple storm systems from Saudi Arabia and Somalia. The cyclone first developed in the Indian Ocean before 
slowly moving over the horn of Africa and the Gulf of Eden prior to weakening as it entered yemen. For nearly 
36 consecutive hours, heavy rains fell and flash flooding damaged or destroyed thousands of mud-built homes, 
roads and agricultural land. The flooding also caused a shortage of drinking water and electricity as mudslides 
severely damaged the electricity infrastructure. At least 40,000 residents 
were displaced and the government declared eastern sections of yemen 
as a ‘disaster area’ on the 28th. The situation was made worse after 
evacuee shelters could only accommodate ten percent of the affected 
citizens. health ministry officials sent nearly 150 shipments of medical 
supplies, food, blankets and anti-mosquito disinfectants to the disaster 
region. The provinces of hadramout and Mahra were among the hardest 
hit by the heavy rains and lightning, as both regions are accustomed to 
going years without experiencing significant rainfall.
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Tropical Cyclone Banshi made landfall in Bangladesh on the 27th, killing at least 15 people and injuring 200 
others. An additional 1,000 head of cattle were also killed in the storm. The system developed in the Bay of 
Bengal prior to coming ashore and government officials reported that hundreds of villages and thousands 
of huts were severely damaged or destroyed. The hardest-hit region was the Biracial district, just north 
of Dhaka. A report out of Bhola island indicated that floodwaters trapped at least 10,000 people in their 
homes. Prior to the storms arrival, hundreds of fishing boats were ordered back to port. Rescue officials 
raced to provide drinking water and food to the stranded residents.

Two magnitude 6.4 earthquakes rattled Pakistan on 
the 29th, killing at least 300 people and injuring 500 
more. Officials from the International Federation of 
the Red Crescent reported that the hardest-hit area 
was the town of Ziarat in the Baluchistan province. 
Over 8,000 mud and timber homes were completely 
destroyed and 45,000 more were damaged across 
eight villages. Many of the homes were buried after 
a massive landslide was triggered by the first tremor. 
Authorities estimate at least 50,000 residents were 
left homeless. The first quake struck at 4:09 AM local 
time 35 miles (60 kilometers) north-northeast from 
quetta, Pakistan. Almost immediately after the first 
temblor, army helicopters began ferrying troops near 
the epicenter after ground transportation was halted 
by landslides. Medical teams were also dispatched to begin a recovery mission as tents, medical supplies, 
blankets and a makeshift hospital were delivered. The world health Organization (whO) sent enough 
medical aid and supplies for upwards of 50,000 people. A second earthquake with a magnitude 6.4 also 
struck the same region at 4:32 PM local time later in the afternoon, but little additional damage occurred.

The first major winter storm of the season struck the u.S. Northeast on the 28th and 29th with heavy snow, 
rain and gusty winds. At least 146,000 residents lost electricity across parts of New york (40,000 National 
Grid and New york State Electric & Gas customers), New Jersey (67,000 Jersey Central Power and Light 
customers) and Pennsylvania (39,000 PPL Corp. customers) as heavy, wet snow downed trees and power 
lines. upstate New york received 12 to 14 inches (30 to 35 centimeters) of snow across the Adirondacks and 
the Tug hill Plateau. Many school districts closed classes on the 29th as driving conditions on local roadways 
were too treacherous. In Pennsylvania, eight inches (20 centimeters) of wet snow fell in the higher elevations 
of the Poconos. winds gusting to 40 mph (65 kph) across much of northern New England brought blizzard-
like conditions. Flight delays of three hours were common at New york’s La Guardia Airport and Newark’s 
Liberty International Airport.
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NOvEMBER
Wildfires rage across Southern California u

  u Hurricane Paloma pummels the Cayman Islands and Cuba
  u Series of severe weather strikes Queensland, Australia; at least 8,100 homes damaged

heavy and persistent rains fell 
across sections of Asia between 
October 31st and November 
6th, killing at least 201 people. 
Significant flooding was reported 
in parts of vietnam and China, 
where some locations saw the 
worst flooding in over a century. 
Over 120,000 homes were 
damaged or destroyed in vietnam, 
and at least uS$100 million in 
total economic losses occurred 
in China. Two separate ferries 
overturned in the Philippines 
due to inclement weather, killing 
at least 53 people. heavy rains 
began to fall in vietnam on 
October 31st as monsoonal 
moisture trained across northern 
and central sections of the 
country for six consecutive days. In the capital of hanoi, 22 people were killed after floodwaters of three 
feet (one meter) submerged most streets. Over 40,000 residents were forced to evacuate the capital. 
Meteorologists at the Meteorological Forecasting Center indicated that the 16 inches (40 centimeters) of 
rain caused the worst flooding hanoi had seen in 35 years. Just outside of hanoi, flooding and landslides 
led to the damage or total destruction of 120,000 homes and 70 additional fatalities. In the district of 
Chuong My, at least 25,000 homes were submerged. A total of 600,000 residents were badly affected by 
the rains throughout the country. The transportation infrastructure was also severely damaged across the 
region. At least 240,000 acres (97,000 hectares) of rice and vegetable fields were completely flooded. In 
southwestern China, torrential rains triggered massive flooding and landslides throughout yunnan and 
Guangxi provinces, killing at least 56 people. Across yunnan province, 13 cities and prefectures received 
heavy rains that caused numerous rock and mudslides through dozens of villages. Chinese officials 
report at least 1.3 million people were affected. Over the northwest section of the province, 20 inches 
(50 centimeters) of snow blanked major roads, cutting off traffic routes. In Guangxi province, multiple 
consecutive days of rain led to the deaths of eleven people as the worst flooding since 1907 hit the capital 
of Nanning. Nearly 1.1 million people were affected by the floods, which also destroyed 215,000 acres 
(87,000 hectares) of crops. Strained rivers led to the damaging of 68 reservoirs and 107 dams. Direct 
economic losses were estimated at uS$100 million. 

heavy snow and blizzard conditions blanketed parts of the northern Plains between the 5th and the 7th, 
leaving some areas with nearly four feet (120 centimeters) of snow. Numerous car crashes and downed 
power lines were reported as visibility neared zero in some areas. western South Dakota was put under 
a ‘no-travel advisory’ by the Governor, citing the severity of the situation. Nearly 10,000 residents across 
South Dakota and northern Nebraska lost electricity. Black hills Power, Grand Electric, Lacreek Electric 
and Moreau-Grand Electric were the hardest hit and called upon other companies for assistance.
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hurricane Paloma developed and plowed 
through the Cayman Islands and Cuba 
between the 8th and the 10th, killing 
at least one and forcing the evacuation 
of over one million people. The ‘Sister 
Islands’ of Cayman Brac and Little 
Cayman sustained significant structural 
damage, with approximately 90 to 95 
percent of all properties affected. In Cuba, 
government officials determined total 
economic losses from Paloma were uS$1.4 
billion. The system first obtained tropical 
characteristics on the 6th, when it was 
classified as a 40 mph (65 kph) tropical 
storm. Paloma quickly strengthened to a 
hurricane on the 7th before undergoing 

a rapid intensification cycle on the 8th. The cyclone reached a peak intensity of 145 mph (230 kph) on the 
8th as the eye of the storm skirted Cayman Brac. An official landfall occurred at 6:20 PM local time on the 
8th in Santa Cruz del Sur, Cuba as a 125 mph (145 kph) Category 3 major hurricane. Rapid weakening 
began immediately following landfall and Paloma fully dissipated in just 36 hours. The cyclone largely 
spared Grand Cayman, but the ‘Sister Islands’ of Cayman Brac and Little Cayman were heavily affected. 
Cayman Brac sustained a near direct hit as the northern eyewall passed over the island. According to official 
reports, approximately 90percent to 95percent of all properties on the Sister Islands were damaged. Nearly 
50percent of all homes lost their roofs, while 20percent suffered partial roof damage. The transportation 
and electrical infrastructures were also severely damaged, leaving almost all 2,000 residents without 
electricity and passable roads. As Paloma headed towards Cuba, the government quickly evacuated over 
1.2 million people from coastal sections in just under 48 hours. The cyclone officially made landfall on the 
8th near Santa Cruz del Sur in Camaguey province with a storm surge estimated between 14 and 18 feet 
(four and five meters) in height. Multiple reports indicated that storm surge flooding penetrated nearly one 
mile (1.5 kilometers) inland. Nearly 9,000 homes 
were damaged or destroyed across Camaguey 
and Las Tunas provinces. Both the transportation 
and electric infrastructures were significantly 
damaged, as a main electrical tower snapped in 
half from winds gusting to 135 mph (215 kph). The 
agricultural sector was also severely affected, with 
banana crops suffering the hardest losses. Paloma 
became the third major hurricane to make landfall 
in Cuba during the 2008 Atlantic hurricane Season, 
the first time in history that three major hurricanes 
struck the island in one season. The cyclone also 
became the second strongest November hurricane 
in history, only trailing 1999’s hurricane Lenny.

A strong winter storm swept across the northern Plains between the 10th and 13th, as a mix of heavy 
snow, sleet, rain and ice created a travel nightmare. At least two people were killed in separate automobile 
accidents in Minnesota, including a 17-year-old boy and a 40-year-old man. The storm system developed 
across the Texas Panhandle on the 10th, quickly moving northeastward through the Midwest. A large 
cluster of rain showers accompanied the leading edge of the frontal boundary, while a wintry mix followed 
on the back side of the low pressure center. In parts of the Dakotas, Nebraska, Minnesota and wisconsin, 
some areas saw upwards of one foot (30 centimeters) of snow. Following this storm, a strong Pacific storm 
system pounded the Pacific Northwest between the 11th and 13th. Torrential rains triggered flooding across 
western washington as water covered state highways and rivers swelled. Flood warnings were issued for 18 
rivers across the state, as some areas received over eight inches (20 centimeters) of rain in a 24-hour period.
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Severe weather battered parts of the united Kingdom and South Africa 
between the 10th and 13th. In the united Kingdom, a strong cold 
front quickly raced through the region on the 10th. heavy rains and 
gusty winds ahead of the front came as a precursor to a freak tornado 
that was spawned. The twister left a nine-mile (15-kilometer) path of 
destruction between East Anglia, Suffolk, Blaxhall and Leiston before 
lifting near the Sizewell nuclear reactor. Damage from the tornado 
consisted of smashed windows, crumpled chimneys and downed 
electrical wires. The roof at Leiston high School was damaged and one 
person was killed after he was hit by a snapped cable. In South Africa, 
a ‘black southeaster’ lashed Cape Town with heavy rains and gale-force 
winds between the 11th and 13th. Numerous homes and roads were 
flooded, including a complex in Gordon’s Bay. In Strandfontein, part 
of a building collapsed while roof tiles were blown off at the Methodist 
Church. No injuries or fatalities occurred.

Between the 13th and the 20th, firefighters in southern California fought multiple wildfires that burned 
across Santa Monica, Los Angeles and Orange counties. The Tea, Sayre and Freeway Complex fires charred 
a combined total of 43,507 acres (17,606 hectares). At least 1,203 structures were damaged or destroyed, 
some of which were multi-million dollar residences in the Montecito area. Impact Forecasting estimated 
total insured losses ranging between uS$350 to uS$500 million. The Tea Fire was initially ignited on the 
13th at 6:30 PM local time. The blaze was fully contained on the 17th after charring 1,940 acres (786 
hectares) of land and damaging/destroying 219 structures in Santa Monica County. The Sayre Fire began 
at 10:29 PM local time on the 14th and was not contained until the 20th after burning 11,262 acres (4,557 
hectares) of land. At least 638 structures were damaged or destroyed, most of which were mobile homes. 
The Freeway Complex Fire was the largest of the three main blazes, as 30,305 acres (12,264 hectares) of 
land were scorched after being triggered on the 15th at 9:01 PM local time. In Orange County, 259 homes 
were damaged or destroyed throughout the cities of Anaheim, yorba Linda, Corona and Brea. The fires were 
aided by fierce Santa Ana winds, which began to materialize beginning on the 12th as a strong ridge of high 
pressure began to develop across northern sections of California. By the 13th, the ridge of high pressure 
continued to strengthen as it moved northeastward into the central and northern Rockies. Just off the west 
Coast, an inverted weak trough of low pressure stretched from Baja California up to the northern California 

coastline. This set the stage for a strong pressure 
gradient between the high pressure cell to the 
north and the low pressure trough that maximized 
across southern California. This pressure difference 
combined with the clockwise circulation of the high 
pressure area to produce strong east to northeast 
winds that raced through the highlands and into 
the canyons and valleys of southern California 
near the cities of Montecito and Santa Barbara. 
Between the 14th and 16th, Santa Ana winds 
continued to gust between 20 mph and 50 mph 
throughout Santa Barbara, Los Angeles and Orange 
counties. According to some reports, winds gusted 
in excess of 70 mph in some locations. As the 

winds increased (typically between 4 AM and 3 PM), the downsloping nature of the winds off the higher 
terrains in the Transverse Ranges caused the relative humidity of the air to drop significantly during the air’s 
descent into the canyons and valleys. The combination of dry and hot air allowed daytime temperatures 
to skyrocket across southern California. By the 17th, the ridge of high pressure began to weaken and shift 
southward and the stationary inverted trough along the California coastline dissipated. As the high pressure 
cell entered northern utah, winds in southern California began to shift to the south and southwest. Some 
coastal sections began to see an onshore wind flow, which brought cooler temperatures and higher relative 
humidities that aided firefighters battling the blazes.
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Three episodes of storm activity battered eastern 
sections of Australia between the 15th and 21st, 
killing at least two people. heavy rains, gusty 
winds and flooding pounded southeastern 
queensland and northern New South wales. 
A report released by the Insurance Council 
of Australia stated expected losses would be 
around uS$153 million from over 21,500 claims. 
The first period of storm activity arrived in 
queensland on the 15th as a frontal boundary 
strengthened and approached coastal sections of 
the state. Nearly 230,000 homes and businesses 
lost electricity along a 112-mile (180-kilometer) 
stretch of the southeastern queensland 
coastline near Brisbane as a powerful line of 
thunderstorms slowly pushed across the region. 
According to the Bureau of Meteorology, over 
four inches (107 millimeters) of rain soaked 
the drought-stricken area and winds gusted 
upwards of 110 mph (180 kph) near Brisbane. 
Golf ball-sized hail was reported in the Gold 
Coast, which combined with the high winds 
to tear off roofs, down trees and snap power 

lines. The State Emergency System (SES) received over 20,000 calls as residents reported home, vehicle and 
business damage. A 20-year-old man was killed after being swept into a storm drain. State officials declared 
the region a natural disaster zone and called the storm the most violent to hit Brisbane since 1985. As The 
Insurance Council of Australia began to conduct damage assessments, it was determined that over 8,100 
homes were damaged, 305 sustained significant damage and 85 were deemed uninhabitable. The majority 
of the damage was caused by the high winds and flooding. On the 19th, a second period of storm activity 
developed and again pounded southeastern queensland. In just seven hours, areas near the Gold Coast 
and Brisbane received nearly ten inches (25 centimeters) of rain. Tangella, located 30 miles (50 kilometers) 
east of Brisbane, received 9.6 inches (243 millimeters) of rain, 8.74 inches (222 millimeters) of which fell in 
three hours. Flash flooding occurred across Ipswich, Bundamba, Gatton, Lockyer and Toowoomba, forcing 
the evacuation of hundreds of residents over landslide fears. Numerous rivers and streams burst their banks, 
forcing a bridge to collapse at Tallegalla near Ipswich. Elsewhere across the state, major highways, roads and 
train services were shut down as four-feet (120-centimeter) high floodwaters made travel impossible. An 
85-year-old woman was killed after her car 
was swept away by floodwaters. According 
to the SES, an additional 1,200 calls for 
help were received as residents reported 
more damage. At least 45,000 homes and 
businesses lost electricity to the north of 
Brisbane. The flash flooding, the worst since 
1974 in some locations, was enhanced in 
part due to a longstanding decade-long 
drought in southern queensland and New 
South wales. however, the significant 
run-off did not affect both the wheat and 
sugar harvest as the majority of harvesting 
had already occurred. A third period of storm activity brought severe weather to portions of southeast 
queensland on the 21st, adding to the already-extensive damage sustained to the region. At least 45,000 
residents of Brisbane lost power from the severe thunderstorms. The storm system moved in with wind 
gusts upwards of 45 mph (75 kph) in Brisbane’s inner suburbs and 65 mph (100 kph) at Toowoomba.
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A cluster of severe thunderstorms ripped through eastern 
sections of North Carolina early on the 17th, killing at least 
two people and injuring nearly a dozen others. At least four 
tornadoes touched down across Sampson, Johnston and 
wilson counties, which damaged or destroyed at least 50 
structures. The severe thunderstorms were triggered as a 
developing area of low pressure moving along a stationary 
frontal boundary in the Southeast on the 16th. By early on 
the 17th, the combination of tropical moisture from the 
Gulf of Mexico, warm temperatures and upper-level wind 
shear allowed maximum atmospheric instability over eastern 
North Carolina. Numerous supercell thunderstorms began 

to develop and spawn tornadoes. At 3:10 AM local time, a tornado touched down in northern Johnston 
County just southeast of the town of Kenly. According to the meteorologists from the National weather 
Service, the tornado was ranked an EF2 with 135 mph (215 kph) winds. At least six homes were destroyed 
and over a dozen were heavily damaged as the tornado moved along a 4.5-mile (7.2-kilometer) path. A 
60-year-old woman was killed after her mobile home was destroyed. Approximately 20 minutes later at 3:30 
AM, another strong tornado touched down in wilson County. The EF3 tornado, with estimated 140 mph 
(220 kph) winds, destroyed seven homes and damaged one business and 30 additional homes. According 
to the official NwS damage survey, one home was completely swept off its foundation and rolled as many 
as four times as an 11-year-old boy was killed in the home. The same storm system triggered significant 
snow totals across parts of New England and the Great Lakes. Lake Effect Snow warnings were issued along 
lakes huron, Erie and Michigan between the 18th and 20th as up to 23 inches (58 centimeters) of snow 
fell in Ellicottville, New york, ten inches (25 centimeters) fell in northeastern Ohio and eight inches (20 
centimeters) fell in valparaiso, Indiana. Numerous traffic accidents were reported along roads and highways, 
but no fatalities occurred. Snow also fell in Minnesota, wisconsin and Michigan. In Canada, the same area of 
low pressure affected areas in and around Toronto beginning late on the 17th. At least 120,000 hydro One 
customers lost electricity as high winds and heavy snow downed numerous power lines and trees.

Tropical Storm Noul quickly developed and made landfall in vietnam on the 16th, killing at least four 
people. The minimal tropical storm with 45 mph (75 kph) sustained winds only existed for 24 hours before 
completely dissipating on the 17th. Noul brought gusty winds, heavy rains, flooding and landslides as it 
made landfall near the beach resort of Nha Trang. hundreds of homes sustained roof damage as the system 
struck. The vietnamese government evacuated 90,000 coastal residents prior to landfall and called back 
133,000 fishermen to port. Agricultural officials were concerned that the flooding caused by Noul during 
the peak coffee bean harvest season would cause delays and lower quality. Officially, at least 12,355 acres 
(5,000 hectares) of rice paddy were destroyed.

A massive magnitude 7.3 earthquake rocked parts of Indonesia on the morning of the 17th at 1:02 AM 
local time, killing at least six people and seriously injuring 158 others. Officials estimated that nearly 10,000 
residents were displaced following the quake. According to the united States Geological Survey (uSGS), the 
tremor was centered 85 miles (140 kilometers) northwest of Gorontalo, Indonesia, a coastal town located 
in Sulawesi, one of the four Sunda Islands. The epicenter of the quake struck in waters of the Pacific Ocean 
and approximately 16 miles (26 kilometers) beneath the sea. Soon after the main temblor, three strong 
aftershocks (magnitudes 5.6, 5.5 and 5.1) rattled the region. 
Reports from the island indicated that over 1,120 homes were 
destroyed in the hardest-hit area of Buol, Central Sulawesi. 
Some residents reported shaking for nearly two minutes 
as several thousand people evacuated homes, hotels and 
hospitals. Media outlets in the region reported that frightened 
residents refused to return to their homes and were staying 
outside. The Pacific Tsunami warning Center initially issued a 
region-wide Tsunami warning for a 600-mile (965-kilometer) 
portion of the Indonesian coastline, but later lifted the warning 
after the threat eased.



94

Annual Global Climate and Catastrophe Report: 2008

Several areas of heavy rains led to flash flooding deaths between the 20th 
and the 24th. venezuela and the Philippines were affected the most. At least 
nine people, including five children, died from heavy rains that unleashed 
mudslides in Caracas, venezuela. The floods were caused by heavy rains that 
inundated streets and set the stage for mudslides that damaged at least 300 
homes in the western state of Trujillo. Mudslides also slammed cars against 
brick and concrete walls. Numerous roads in and around Caracas were 
blocked by mud and debris. In the Philippines, at least six people died and 
four others were missing after flash flooding struck northern and central Luzon 
between the 22nd and 24th. Continuous heavy rains caused by the surge of 
the northeast monsoon led to the situation, triggering flash flooding in many 
low-lying areas. According to local officials, at least 239,700 people were 
affected, at least uS$2.9 million of damage was done to agriculture, and at 
least uS$1.1 million in damage occurred to infrastructure.

In Indonesia, a strong magnitude 6.4 earthquake struck Sumatra’s Bengkulu province on the 22nd. 
The quake was centered 640 kilometers (400 miles) west-northwest of Jakarta and occurred about ten 
kilometers (six miles) below the earth’s surface. The initial tremor was followed by at least one significant 
aftershock registering at magnitude 5.7 just ten minutes later. Officials reported no fatalities, injuries or 
significant damage from the quake or the resulting aftershocks. 

Russia experienced a strong earthquake on the 24th. The magnitude 7.3 earthquake occurred in the far 
western Pacific Ocean near Russia’s Far East. The epicenter was located 6,540 km (4,060 miles) northeast 
of Moscow. The quake was very deep, centered 491.6 kilometers (305.5 miles) below the earth’s surface, 
which probably helped curtail any damage. No fatalities, injuries or structural damage was noted by 
authorities.
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Cyclone Nisha quickly developed and made landfall in India’s Tamil Nadu state between the 27th and 
29th, killing at least 180 after floodwaters raged in the city of Chennai. The system affected 2,426 villages 
as it crossed the coast near Karaikal in the territory of Puducherry. Thousands of huts and millions of 
acres (hectares) of crops were destroyed. Nisha first obtained tropical characteristics on the 25th as a 
45 mph (75 kph) tropical storm. The system reached its peak intensity of 65 mph (100 kph) on the 26th 
before slightly weakening to 60 mph (95 kph) prior to landfall late on the 27th in Tamil Nadu. Nisha fully 
dissipated within 24 hours of landfall. Prior to Nisha’s arrival, at least 42,000 residents were evacuated 
from the coastline. As the cyclone came ashore, it brought gusty winds, torrential rains and flash flooding. 
Throughout Puducherry territory, flash flooding ravaged thousands of huts, roads and railways as over ten 
inches (25 centimeters) of rain fell in just 36 hours. In the city of Chennai, the Adayar River (which flows 
directly through the city) overflowed after excess water from Lake Chembaramkkam caused the river to 
swell. Agricultural officials reported that substantial damage occurred to nearly five million acres (two 
million hectares) of sugarcane and rice paddy crops in the Cuddalore district.

winter storms in parts of the u.S. and South Africa left at least nine people dead between the 29th and 
December 1st. The winter storm across the united States initially began on the 30th in the Midwest. 
heavy snow and ice accumulated throughout the Great Lakes, triggering numerous traffic accidents. 
Two fatalities occurred in separate car crashes in Illinois early on December 1st. The snow also caused 
the cancellation of 50 flights at Chicago’s O’hare International Airport. In Florida, where deep tropical 
moisture helped fuel the area of low pressure in the Midwest, an EF-0 tornado touched down in the city of 
Palm Bay. At least 26 structures sustained damage to roofs, fences and exteriors totalling uS$576,000. In 
South Africa, a powerful thunderstorm killed seven people and critically injured eight more in the city of 
Moleni on the 29th. At least 700 homes were damaged or destroyed in the ten minute storm and losses 
were estimated at uS$2.2 million.
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DECEMBER
  u Flooding wreaks havoc throughout Italy
  u Multiple winter storms pound the United States
  u Powerful storm system rages across eastern sections of Europe

Significant flooding ravaged 
across parts of Europe, South 
America and Asia between 
the 1st and 4th. venice, Italy 
suffered its worst flooding 
in 22 years as water flooded 
legendary tourist sites such 
as St. Mark’s Square. Some 
locations were under nearly 
five feet (1.5 meters) of water. 
The flooding was intially 
triggered on the 1st as a 
strong area of low pressure 
passed through Europe and 
brought upwards of two 
inches (five centimeters) 
of rain in a short period 
of time. A combination of 
rain water and river run-off 
quickly filled and swelled 
the lagoon that surrounds 
venice, allowing water to 
enter the city. As the area 

of low pressure shifted southward, strong winds wrapped around the storm system and pushed water 
from the Adriatic Sea into the lagoon. By the 4th, water began to recede from the city as winds shifted 
direction and helped push the water back to sea. Tourists were asked to avoid venice, as the majority 
of the city’s landmarks were affected by the flooding. According to Italian officials, the current flooding 
was the fourth worst in recorded history. A combination of heavy rains, flooding and landslides led to 
the deaths of at least 117 people in Brazil. A strong cold front triggered torrential rains that fell across 
the state of Santa Catarina between November 20th and 23rd. Some locations reported over 20 inches 
(50 centimeters) of rain had fallen in only four days. In the days that followed, numerous landslides and 
mudslides damaged or destroyed at least 15,000 homes over 60 small towns in the state. The region’s 
transportation and electric infrastructures were also severely affected, with at least 150,000 residents 
losing electricity. According to relief officials, nearly six million residents were affected by the crisis and 
over 78,000 were forced to live in temporary shelters. Flooding was also reported in the states of Rio 
de Janiero and Espirito Santo. Approximately uS$4.8 million in disaster relief funds was given to the 
Brazilian government to help rebuild the devastated areas. In the Philippines, at least 29 people were 
dead or missing after widespread flooding ravaged the eastern seaboard. The heavy rains initially began 
on November 30th as an area of low pressure developed on the tail end of a cold front, prompting 
the Philippine weather bureau to issue a warning for flash floods and landslides. The monsoonal rains 
flooded nearly 50 towns on the main islands of Luzon and Mindanao. At least 400,000 people were 
directly affected by the storms. At least 13 people drowned in Cagayan, Isabela and Aurora provinces. 
At least 10,000 homes were damaged or destroyed along with hundreds of roads, bridges and school 
buildings in the Bicol peninsula near Manila.
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Two powerful winter storms wreaked 
havoc across numerous sections of the 
united States between the 8th and 
12th, killing at least seven people and 
injuring at least two others. The storm 
systems brought heavy snow to parts of 
the Great Lakes and the eastern Rockies, 
while severe thunderstorms and isolated 
tornadoes left significant damage across 
the Southeast. The first area of low 
pressure initially developed on the 8th 
across the eastern Rockies. As the day 
progressed, moisture streaming out of 
the Gulf of Mexico helped the storm 
intensify as it organized over the Texas 
Panhandle. The storm system began to 
shift northeastward through the central 
Plains into the Midwest by late on the 
8th while dumping more than 15 inches 
(40 centimeters) of snow in parts of Colorado. In north Texas, a supercell thunderstorm spawned two 
EF1 tornadoes in Grayson County. Near the town of Denison, one twister damaged more than 20 homes 
and left one person seriously injured. By the 9th, a mixture of freezing rain, sleet and snow fell over parts 
of Kansas, Missouri, Iowa, Minnesota, Illinois, wisconsin, Indiana and Michigan. Two people were killed 
in Kansas due to traffic accidents, while hundreds of additional crashes occurred elsewhere across the 
region. As activity near the main area of low pressure began to dissipate on the 10th, snow totals ranged 
between two and thirteen inches (five and thirty-three centimeters) throughout the Great Lakes. In the 
Southeast along the southern branch of the cold front, a secondary area of low pressure began to develop 
early on the 9th as abundant tropical moisture surged northward out of the Gulf. Numerous severe 
thunderstorms along the boundary spawned at least 31 tornadoes in sections of Alabama, Mississippi and 
Louisiana on the 9th. One of the hardest-hit areas was walker County, Alabama, where nearly 20 homes 
and an elementary school were damaged as an EF1 twister ravaged the region. In Louisiana, a powerful 
EF2 tornado struck near the town of Alexandria. By the morning on the 10th, additional tornadoes 
left damage in at least eleven Mississippi counties. Throughout the day on the 10th into the 11th, the 
area of low pressure continued to strengthen as it traversed across the Southeast and began paralleling 
the eastern seaboard. Additional severe thunderstorms struck parts of the Carolinas on the 11th, with 
minimal reports of damage. Behind the main low, rare snow showers fell over sections of Mississippi and 
southern Louisiana, including New Orleans. Some locations received up to eight inches (20 centimeters) 
of snow. By late Thursday into Friday, the storm system entered the Northeast, where at least four people 
were killed as an ice storm created a travel and electrical nightmare in New England. The Public Service 
Company of New hampshire reported 392,000 homes and businesses without electricity, while 235,000 
National Grid customers were without power across New york. In Massachusetts, Governor Deval Patrick 
declared a state of emergency after ice snapped power lines and knocked out electricity to over 350,000 
National Grid customers. In Maine and vermont, outages of 110,000 and 25,000 customers were 
reported by utility companies.

A violent storm pounded parts of Italy between the 9th and 14th, killing at least 
two people. Flash floods inundated the city of Rome on the 10th as firefighters 
were forced to rescue dozens of trapped drivers on flooded streets and even 
ground floors of buildings. Meteorologists indicated that Rome received more rain 
on the night of the 9th than it typically receives throughout the entire month of 
December. In venice, the storm triggered flooding at the famous St. Mark’s Square 
for the second time in three weeks. Across northern sections of Italy, residents 
were battered by significant snows. Italian authorities reported that the heavy 
snows caused serious damage to roofs and trees since it began early on the 9th.
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winter weather affected nearly every 
section of the united States between 
the 12th and the 19th, killing at least 12 
people. Travel on roadways for much 
of the nation was hampered as multiple 
winter storms brought rain, freezing 
rain, snow, sleet and ice. The first area 
of low pressure began to affect the u.S. 
late on the 12th, as a powerful Pacific 
storm system blasted parts of the Pacific 
Northwest. heavy rain quickly changed 
to snow as cold air rushed in behind the 
frontal boundary. In the higher elevations 
of Oregon, some locations received over 
two feet (60 centimeters) of snow in just 
36 hours. By the 13th, the storm system 
quickly pushed eastward into the northern Plains, where blizzard warnings were issued for Montana, 
the Dakotas and Minnesota. Most areas received at least six inches (15 centimeters) of snow, with some 
isolated locations seeing over a foot (30 centimeters). As the initial storm system trekked towards the 
Midwest on the 14th, it continued to intensify. A surge of warm moist air raced northward out of the Gulf 
of Mexico, allowing daytime temperatures to exceed 50°F (10°C) in Chicago, Illinois. A large swath of light 
to moderate rain developed along the leading edge of the front which quickly converted to freezing rain 
and sleet. As the front passed through the Midwest and central Plains, temperatures rapidly plummeted, 
with some locations reporting a 30-degree drop in one hour. The rapid temperature fall created a traffic 
nightmare as black ice formed on roads. Eight traffic fatalities were reported in Oklahoma, Minnesota, 
Missouri and Illinois. Also on the 14th, a secondary storm system developed across the central Rockies. 
Snow totals exceeding two to three feet (60 to 90 centimeters) fell over parts of Colorado and utah, where 
at least 20 avalanches were reported. One person was killed after being trapped in an avalance at the 
Snowbird Ski Resort in utah. By the 15th, the main story became the bitter cold that gripped most of the 
nation. Morning low temperatures dropped well below zero as far south as Kansas. Along the leading 
edge of the frontal boundary, isolated snow flurries fell in central Arizona and the Texas Panhandle. In the 
Northeast, a mix of rain and snow wreaked havoc for electrical crews working to restore power to the 
1.4 million residents who had lost electricity in the previous week’s ice storm. Out west, an area of low 
pressure brought heavy rain, snow in the higher elevations and mudslide threats to southern California. 
Local authorities ordered mandatory evacuations for residents in Orange County after mudslide and debris 
flow fears were elevated in areas where wildfires raged in November. At the Orange County Regional 
Occupation Program building, the roof caved in under the weight of the heavy rains, injuring at least 
13. On local roadways, at least two people were killed in separate traffic accidents. Rainfall totals across 
southern California exceeded one inch (two centimeters) and power failures were reported in over 20,000 
homes and businesses. By the 16th, the storm system entered the Four Corners region and dumped over 
one foot (30 centimeters) of snow. however, the main focus shifted back to the Midwest as an upper-level 
low quickly developed and brought a new round of snow to much of the Great Lakes and Ohio valley. 
Snow totals ranged from two to seven inches (five to 18 centimeters), creating significant evening traffic 
problems in Chicago.  Additional moisture riding along the jet stream brought freezing rain and ice to 
sections of Kentucky, west virginia and extreme southern Pennsylvania. A new storm system brought 
additional rain and snow to southern California on the 17th as temperatures were 10 to 20 degrees 
below normal. Flash flood watches and warnings were posted as new mudslide fears began near burn 
areas. In the Pacific Northwest, winter storm warnings were issued for most of Oregon and washington 
as accumulating snow and sleet made travel difficult. By early evening, yet another area of low pressure 
began to develop across the central Plains. winter storm watches were posted for most of the Great Lakes 
in advance of the system. By the 18th and 19th, heavy snow, freezing rain, sleet and ice pounded the 
Midwest. Many sections of the upper Midwest and Great Lakes – including the states of Iowa, Minnesota, 
wisconsin, Missouri and Illinois – received snow, sleet and freezing rain from the system. The Northeast 
sustained additional winter weather as the system entered on the 19th.
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Flooding rains and rough seas led to the deaths of at least 57 people in the Philippines between the 13th 
and 14th. According to the National Disaster Coordinating Council (NDCC), 13 people were killed in Bicol 
and Eastern visayas after rains pounded the region. Just off the coast of Manila, at least 44 people were 
killed after an overcrowded ship flipped over while encountering huge waves. Reports indicate over 100 
people were on the ship, though the maximum capacity on the vessel was supposed to be 50.

A vigorous storm system 
pounded parts of Europe on 
the 14th and 15th, killing at 
least seven people. Torrential 
rains triggered flash flooding 
across the united Kingdom, 
while a mix of rain and snow 
pelted southern France. The 
inclement weather initially 
began on early on the 14th as 
an area of low pressure came 
ashore in the united Kingdom. 
Torrential rains quickly triggered 
flash flooding throughout 
much of Britain. According to 
the MetOffice, more than 300 
flood warnings were issued 
during the event. Numerous 
roads in southwestern England 
were under three to four feet 

(90 to 120 centimeters) of water. Local authorities reported that at least 270 homes in low-lying areas were 
flooded. Later on the 14th, the storm system headed into southern France, where at least three people 
were killed in separate snow-related accidents. According to the ERDF power distribution company, a 
combination of heavy snow, rain and gusty winds knocked out electricity to over 100,000 customers. Local 
authorities urged residents to stay home as numerous roads were closed due to standing water, snow and 
ice. up to 24 inches (60 centimeters) of snow fell in some sections of France, prompting officials to issue 
avalanche alerts for 12 regions. In nearby Switzerland, one person was killed after being trapped in an 
avalanche. Elsewhere in Europe, flooding continued to plague Italy. Additional rains on the 15th prohibited 
floodwaters in sections of Rome and venice from receding. Nero’s Golden Palace, a historic Roman site, 
was closed after rain and mud damaged the structure’s electrical system.
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APPENDIx A: CATASTROPhE RECAP TABLES 

uNITED STATES

Event Date
Event Name 
Or Type1 Event Location

# of
Deaths2

# of Structures 
Affected2,3

Damage 
Estimates2,4 
($US)

1/4-1/6 winter weather west Coast 12 unknown $350+ million

1/7-1/10 Severe weather Midwest, Southeast 8 200+ $300+ million

1/12-1/16 Avalanches Northern Rockies 5+ unknown unknown

1/26-1/28 Snow, Rain Pacific Northwest, California 5+ unknown unknown

1/29-1/30 wildfires Texas, Arkansas 0 170+ unknown

1/29-1/30 Severe weather Midwest, Mississippi valley 4 unknown $350+ million

2/1-2/3 winter weather Pacific Northwest, Midwest, Northeast 10+ unknown unknown

2/5-2/6 Severe weather Southeast, Midwest 59+ 93,000+ $850+ million

2/8-2/12 Earthquakes Southwest 0 unknown unknown

2/9-2/13 wildfires virginia, North and South Carolina 0 23+ unknown

2/11-2/13 winter weather Eastern united States 10+ unknown unknown

2/16-2/18 Severe weather Southeast, Midwest 0 20,000+ $200+ million

2/21-4/25 Earthquakes Reno, Nevada 0 725+ unknown

2/23-2/28 Severe weather Southwest, Midwest, East Coast 2 1,300+ $15+ million

2/24-3/1 wildfires Texas, New Mexico 0 60+ unknown

3/1-3/5 Severe weather Plains, Midwest, East Coast 2 500+ unknown

3/7-3/10 Severe weather Midwest, Southeast, Northeast 10+ 27,000+ $100+ million

3/14-3/15 Severe weather Southeast 3+ 78,000+ $770+ million

3/15-3/21 wildfires Texas 0 13+ unknown

3/17-3/26 Flooding Middle Mississippi valley 17+ 1,000+ $2+ million

3/30-4/1 Severe weather Midwest, Central Plains 6+ 13,500+ $130+ million

4/3-4/11 Severe weather Plains, Midwest, Southeast 5+ 10,000+ $700+ million

4/14-4/17 wildfires Colorado 3+ 35 unknown

4/15-5/4 wildfires New Mexico 0 59+ $8.7+ million

4/17-4/18 Severe weather Texas 0 50,000+ $350+ million

4/18 Earthquake Illinois, Indiana, Kentucky, Missouri 0 unknown unknown

4/20-4/24 Severe weather Mid-Atlantic States, Plains 0 300+ unknown

4/28 Severe weather virginia 0 145+ $65+ million

5/1-5/2 Severe weather Central and southern Plains 0 38,000+ $190+ million

5/7-5/15 Severe weather Central and Southern Plains, Southeast 24+ 69,000+ $510+ million

5/12-5/25 wildfires Florida, California 0 250+ $9.6+ million

5/20-5/22 Severe weather Georgia, Carolinas, Rockies 0 16,000+ $65+ million

5/23-5/30 Severe weather Northwest, Midwest, Central Plains 10+ 90,000+ $1.2+ billion

5/30-6/6 Severe weather Midwest, Central Plains, Mid-Atlantic 4 60,000+ $988+ million

6/7-6/12 Severe weather Midwest, Central Plains, Northeast 32+ 37,500+ $1.02+ billion

6/7-6/30 Flooding Midwest, Mississippi valley 17 250,000+ $8+ billion

6/8-6/16 wildfires California, Colorado, North Carolina 0 51+ unknown

6/15-6/17 Severe weather Plains, Midwest, Northeast 0 unknown unknown

6/22-7/30 wildfires California, western u.S. 1 302+ $102+ million

6/25-6/30 Severe weather Central Plains, Midwest, Northeast 4+ 36,000+ $190+ million

7/5-7/12 Severe weather Northern Plains, Midwest, Southeast 7+ 100+ $120+ million
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uNITED STATES (CONTINuED)

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

7/18-7/25 Severe weather Midwest, Southeast, Northeast 1 37,000+ $170+ million

7/19-7/22 TS Cristobal Carolinas, Canadian Maritimes 0 12+ unknown

7/23-7/26 hu Dolly Texas, New Mexico 2+ 65,000+ $300+ million

7/25-7/31 Severe weather Midwest, Northeast, Southeast, west 9+ 1,000+ $65+ million

7/29 Earthquake Southern California 0 unknown $100+ million

8/2-8/6 Severe weather Midwest, Central Plains, Southeast 16+ 35,000+ $170+ million

8/5-8/6 TS Edouard Texas 0 unknown $100 million

8/16-8/19 Severe weather Texas, New Mexico, Arizona 0 1,400+ $35+ million

8/18-8/27 TS Fay Southeast 36+ 47,000+ $210+ million

8/23-8/30 Severe weather Texas, Arizona 2+ unknown unknown

8/30-9/2 hu Gustav Louisiana, Mississippi, Texas 43+ 150,000+ $2-$4+ billion

9/6-9/8 hu hanna Mid-Atlantic, Northeast 7+ unknown $75+ million

9/12-9/15 hu Ike Texas, Midwest, Northeast 71+ 1.1+ million $7-$11+ billion

10/4-10/9 Severe weather Northwest, Central Plains, Southeast 0 unknown unknown

10/12-10/18 wildfires Southern California 2 215+ $12.6+ million

10/28-10/29 winter weather Northeast 0 unknown unknown

11/5-11/7 winter weather Northern Plains 0 unknown unknown

11/10-11/13 winter weather Northern Plains, Pacific Northwest 2+ unknown unknown

11/15 Severe weather North Carolina 2+ 50+ unknown

11/16-11/18 winter weather Northeast 0 unknown unknown

11/13-11/18 wildfires Southern California 0 1,203+ $350-500 million

11/30-12/1 winter weather Midwest, Southeast 2+ 26+ $576,000+

12/8-12/12 winter weather Midwest, Southeast, Northeast 7+ 100+ unknown

12/12-12/19 winter weather Midwest, Northeast, west 12+ unknown unknown
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OCEANIA (AuSTRALIA, NEw GuINEA, NEw ZEALAND, MICRONESIA, GuAM, 
NORThERN MARIANA ISLANDS)

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

1/3-1/4 wildfires Perth 0 6 unknown

1/5-1/6 Flooding Eastern Australia 0 unknown $24+ million

1/28-1/29 Cy Gene Fiji 8+ hundreds $30+ million

2/15-2/17 Flooding queensland 1 4,000+ $342+ million

4/1-4/3 Severe weather Tasmania, victoria, hobart 4+ Thousands $12+ million

6/8 Severe weather western Australia 0 240+ unknown

6/25 Severe weather victoria, New Zealand 0 118+ unknown

7/21 Severe weather New Zealand 0 Dozens unknown

7/26-7/31 Severe weather New Zealand 3+ 100+ $50+ million

8/12 Severe weather New Zealand 0 20+ unknown

9/21-9/22 Severe weather New South wales 0 201+ unknown

10/15-10/22 Severe weather New South wales 0 unknown unknown

11/15-11/20 Severe weather Southeast queensland 0 8,100+ $153+ million

SOuTh AMERICA

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

1/24-3/3 Flooding Ecuador 41+ unknown $200+ million

2/4-3/14 Flooding Peru 40+ unknown unknown

4/4-4/11 Flooding Brazil 36+ 82,000+ $360+ million

5/2-5/12 volcano Chile 1 unknown unknown

6/2 Mudslide, Flood Colombia 26+ unknown unknown

7/8 Earthquake Peru 6+ hundreds unknown

11/20-11/24 Flooding venezuela 9+ 300+ unknown

11/20-12/1 Flooding Brazil 117+ 15,000+ $4.8+ million
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REMAINDER OF NORTh AMERICA (CANADA, MExICO, CARIBBEAN ISLANDS)

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

2/1-2/3 winter weather Canada 0 unknown unknown

3/4-3/5 winter weather Eastern Canada 0 unknown unknown

3/8-3/10 winter weather Eastern Canada 0 hundreds unknown

4/20 Severe weather Dominican Republic 1+ 140+ unknown

4/30-5/2 Flooding Eastern Canada 0 unknown unknown

5/28-5/30 TS Alma Nicaragua, honduras, Costa Rica 9+ unknown $33+ million

5/31-6/11 TS Arthur Belize, Mexico 9+ unknown $78+ million

7/5-7/10 Severe weather Canada 0 100+ $750,000+

7/13-7/15 hu Bertha Bermuda, u.S. East Coast 3+ 7,500+ unknown

7/14-7/15 Severe weather western and Central Canada 0 50+ unknown

7/18-7/24 Severe weather western and Central Canada 0 4,000+ $12+ million

7/23-7/26 hu Dolly Northern Mexico 18+ unknown $300+ million

8/15-8/18 TS Fay Jamaica, hispaniola, Cuba 25+ unknown unknown

8/24-8/25 TS Julio Mexico 2 unknown unknown

8/26-8/30 hu Gustav Jamaica, hispaniola, Cuba 96+ 150,000+ $3+ billion

8/28-9/3 hu hanna hispaniola, Puerto Rico 530+ 80,000+ unknown

9/5-9/9 hu Ike Jamaica, hispaniola, Cuba 82+ 290,000+ $4+ billion

9/20-9/28 hu Kyle Puerto Rico, Nova Scotia 6+ 1,000+ $14+ million

9/22-9/30 Flooding Central Mexico 0 40,000+ unknown

10/7 TS Marco Mexico 0 unknown unknown

10/10-10/12 hu Norbert Baja California, Mexico 8+ unknown unknown

10/10-10/11 TS Odile Mexico 0 200+ unknown

10/14-10/16 hu Omar Northern Leeward Islands, Puerto Rico 1 unknown $700,000+

10/16-10/23 TD Sixteen Central America 75+ 10,450+ $150+ million

11/8-11/10 hu Paloma Cayman Islands, Cuba 1+ 9,000+ $1.4+ billion

11/16-11/18 winter weather Eastern Canada 0 unknown unknown

11/23 Earthquake Puerto Rico 0 unknown unknown
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EuROPE

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

1/3 winter weather Russia, ukraine 7 unknown unknown

1/25-1/26 wind Poland, Norway 1 300+ unknown

2/14 Earthquakes Greece 0 unknown unknown

2/18-2/19 winter weather Turkey, Greece 3+ unknown unknown

2/20-2/21 Earthquakes Greece, Norway 0 unknown unknown

2/22 wind Sweden 0 unknown unknown

2/27 Earthquake united Kingdom 0 unknown $60+ million

2/29-3/2 winter weather uK, Denmark, Germany, Netherlands 14+ 1,000+ $1+ billion

3/10-3/13 winter weather uK, France 2+ unknown $200+ million

4/23 Severe weather Bulgaria 0 250+ unknown

5/29 Earthquake Iceland 0 unknown unknown

6/8 Earthquake Greece 2+ 1,156+ unknown

6/25-6/28 wildfires Greece 0 0 unknown

7/5 Severe weather Norway 0 500+ unknown

7/15 Earthquake Greece 1+ unknown unknown

7/15-7/22 Severe weather Russia 3+ unknown unknown

7/26-7/30 Severe weather ukraine, Britain, Germany 35+ 40,000+ $300+ million

8/2-8/3 Severe weather Ireland, France 4+ 200+ Millions+

8/12-8/13 Severe weather united Kingdom 2+ 7+ unknown

8/16-8/20 Severe weather Poland, Austria, Italy 13+ 1,000+ unknown

9/6-9/7 Flooding Britain 8+ 1,000+ $50+ million

10/20 Severe weather Norway 0 unknown unknown

11/10 Severe weather united Kingdom 1 unknown unknown

12/1-12/16 Severe weather Italy 2+ unknown unknown

12/14 Flooding united Kingdom, France, Switzerland 7+ 270+ unknown

ASIA

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

1/1-1/6 Cold India 47+ unknown unknown

1/8-1/11 winter weather Iran 21+ 833+ unknown

1/1-2/14 winter weather Afghanistan 1,317+ unknown unknown

1/21-2/5 winter weather China 129+ 1.14+ million $22.15+ billion

1/30-2/1 winter weather Middle East 0 unknown unknown

2/8-3/12 Flooding Indonesia, Philippines 69+ 500+ $35+ million

2/21 Earthquake Indonesia 3+ 114+ unknown

2/24 winds Japan 1 80+ unknown

3/1-3/14 Flooding Indonesia 38+ unknown unknown

3/22 wind, Rain Bangladesh 12+ 3,000+ unknown

3/12-3/28 Flooding Sri Lanka 8+ 210+ unknown

4/8 Severe weather China 8+ 11,000+ $26+ million
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ASIA (CONTINuED)

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

4/14-4/19 Ty Neoguri China 3+ 550+ $62+ million

4/29-4/30 wind Iraq 0 unknown unknown

5/2-5/4 Cy Nargis Myanmar 146,000+ 50,000+ $10+ billion

5/8 Earthquakes Japan 0 unknown unknown

5/12 Earthquake China 88,000+ 5+ million $20-$75 billion

5/17-5/19 Ty halong Philippines 66+ 15,000+ $94+ million

5/15-5/30 Severe weather India 150+ unknown $25+ million

5/25-5/30 Severe weather China 57+ 37,000+ unknown

6/13-6/17 Flooding China, India 89+ 141,000+ $1.55+ billion

6/14 Earthquake Japan 12+ 719+ $456+ million

6/21-6/24 Ty Fengshen Philippines, China 1,356+ 319,107+ $480+ million

7/1-7/8 Severe weather India 359+ unknown unknown

7/5-7/7 Flooding China 15+ unknown unknown

7/8 Earthquake Japan 0 unknown unknown

7/17-7/18 Ty Kalmaegi Taiwan, China, Philippines 21+ hundreds $35.3+ million

7/19-7/24 Earthquakes Japan 0 244+ $264+ million

7/24 Earthquake China 1 unknown unknown

7/26-7/30 Ty Fung wong Taiwan, China, Philippines 21+ 1,554+ $541+ million

7/28 Flooding Japan 4+ 500+ unknown

8/3-8/6 TS Kammuri vietnam, China 140+ 11,000+ $120+ million

8/3-8/5 Flooding North Korea, Pakistan 100+ 3,200+ unknown

8/5 Earthquake China 3+ 3,200+ unknown

8/8-8/14 Flooding vietnam, India 209+ 18,700+ $105+ million

8/17-8/23 Ty Nuri Philippines, China 18+ unknown $366+ million

8/17-8/20 Flooding India, Cambodia, vietnam, Thailand 4+ 1,000+ unknown

8/18-8/31 Flooding India 2,000+ 225,000+ $238+ million

8/30 Earthquake China 40+ 392,000+ $491+ million

9/7-9/9 Flooding China, Philippines 290+ unknown $1.43+ million

9/10-9/11 Earthquakes Iran, Japan, Indonesia 7+ Thousands unknown

9/13-9/19 Ty Sinlaku Taiwan, Japan 12+ Thousands $30+ million

9/19-9/26 Flooding India, Thailand 187+ 500,000+ $87+ million

9/24-9/27 Ty hagupit China, vietnam 69+ 40,000+ $3+ billion

9/27-9/30 STy Jangmi Taiwan, China 2+ 20,000+ $800+ million

9/30-10/1 TS Mekkhala vietnam 21+ 6,000+ $6.6+ million

10/5-10/6 Earthquakes Kyrgyzstan, China, Afghanistan 85+ 500+ unknown

10/15-10/20 Flooding vietnam 22+ 18,000+ $1.3+ million

10/23-10/28 Flooding yemen 184+ 17,000+ $100+ million

10/27 TS Banshi Bangladesh 15+ unknown unknown

10/29 Earthquakes Pakistan 300+ 53,000+ unknown

10/31-11/6 Flooding vietnam, Pakistan, Philippines 201+ 120,000+ $100+ million

11/17 Earthquake Indonesia 7+ 1,120+ unknown
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ASIA (CONTINuED)

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

11/16-11/17 TS Noul vietnam 21+ unknown unknown

11/22 Earthquake Indonesia 0 unknown unknown

11/24 Earthquake Russia 0 unknown unknown

11/22-11/24 Flooding Philippines 6+ unknown $4+ million

11/27-11/29 Cy Nisha India 180+ 4,400+ unknown

11/30-12/5 Flooding Philippines 29+ 10,000+ unknown

12/13-12/14 Severe weather Philippines 57+ unknown unknown

AFRICA

Event Date
Event Name
Or Type1 Event Location

# of
Deaths2

# of Structures
Affected2,3

Damage
Estimates2,4

($US)

1/11-2/17 Flooding Eastern Africa 45+ unknown unknown

1/27-1/29 Cy Fame Madagascar, Mozambique 13+ 1,700+ unknown

1/30-3/3 Flooding Namibia 18+ unknown unknown

2/3 Earthquakes Congo, Rwanda 45+ 3,000+ unknown

2/14 Earthquake Congo, Rwanda 1+ 500+ $100+ million

2/18 Cy Ivan Madagascar, Mozambique 93+ 145,000+ $30+ million

3/5-3/8 Cy Jokwe Madagascar, Mozambique 17+ 20,000+ $8+ million

6/17-6/18 Flooding South Africa 10+ unknown unknown

7/3-7/8 Flooding South Africa 0 3,500+ unknown

9/1-9/15 Flooding west Africa 134+ unknown unknown

9/30-10/1 Flooding Algeria, Morocco 35+ 1,000+ unknown

10/8 Severe weather South Africa 1+ 100+ $100,000+

10/9-10/23 Flooding Morocco 21+ 512+ $1.53+ million

11/11-11/13 Severe weather South Africa 0 unknown unknown

11/29 Severe weather South Africa 7+ 700+ $2.2+ million

1  TD = Tropical Depression, TS = Tropical Storm, hu = hurricane, Ty = Typhoon, STy = Super Typhoon, Cy = Cyclone

2  As reported by public news media sources

3  Defined as any structure – including barns, outbuildings, mobile homes, single or multiple family dwellings, and commercial structures 

– that is damaged or destroyed by the event.  This could include damage from winds, earthquakes, hail, flood, tornadoes, hurricanes or 

any other natural-occurring phenomenon.

4  Damage estimates obtained from various public media sources, including news websites, publications from insurance companies and 

financial institution press releases.
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APPENDIx B: 
TROPICAL SySTEM FREquENCy CORRELATIONS 
The following charts and text show how the phase of the Pacific’s ENSO (El Niño/Southern Oscillation) 
phase affects tropical system production in each Northern hemisphere tropical basin. All conclusions are 
based on historical hurricane and typhoon occurrences as reported by the National hurricane Center and 
the Joint Typhoon warning Center.

wESTERN PACIFIC OCEAN BASIN (ENSO)

DURING EL NIÑO PHASES:

  u Overall typhoon frequency increases

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) typhoon frequency increases 

DURING LA NIÑA PHASES:

  u Overall typhoon frequency decreases

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) typhoon frequency decreases

DURING NEUTRAL PHASES:

  u Overall typhoon frequency remains near average

ALL PHASES:

  u The ENSO phase has no impact on landfalling typhoon frequency across the western Pacific Basin

25-Year Western Pacific Typhoon Frequency by ENSO Phase
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EASTERN PACIFIC OCEAN BASIN (ENSO)

DURING EL NIÑO PHASES: 

  u Overall hurricane frequency remains near average

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) hurricane frequency remains near average

  u Landfalling hurricane frequency remains near average

DURING LA NIÑA PHASES:

  u Overall hurricane frequency decreases significantly

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) hurricane frequency decreases significantly

  u Landfalling hurricane frequency decreases 

DURING NEUTRAL PHASES:

  u Overall hurricane frequency remains near average

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) hurricane frequency remains near average

  u Landfalling hurricane frequency remains near average

25-Year East Pacific Hurricane Frequency by ENSO Phase
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ATLANTIC OCEAN BASIN (ENSO)

DURING EL NIÑO PHASES: 

  u Overall hurricane frequency decreases significantly

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) hurricane frequency decreases

  u Landfalling hurricane frequency remains near average

DURING LA NIÑA PHASES:

  u Overall hurricane frequency increases significantly

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) hurricane frequency increases 

  u Landfalling hurricane frequency increases

DURING NEUTRAL PHASES:

  u Overall hurricane frequency remains near average

  u Category 3 (sustained winds of 131 mph (211 kph) or greater) hurricane frequency remains near average

  u Landfalling hurricane frequency remains near average

25-Year Atlantic Hurricane Frequency by ENSO Phase
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DISCLAIMERS

About Impact Forecasting® LLC:  Impact Forecasting® LLC is a catastrophe modeling center of excellence whose 
seismologists, meteorologists, engineers, mathematicians, finance risk management and insurance professionals analyze 
the financial implications of natural and man-made catastrophes around the world. Impact Forecasting’s experts develop 
software tools and models that help clients understand risks from hurricanes, tornadoes, earthquakes, wildfires and 
terrorist attacks on property, casualty and crop insurers and reinsurers. To find out more about Impact Forecasting® LLC, 
visit www.impactforecasting.com.

About Aon Benfield:  Aon Benfield is the premier reinsurance intermediary and capital advisor. Formed through the 
merger between Aon Re Global and Benfield, this combination brings together the best in the industry to create the 
destination of choice for clients. It is a partnership inspired by a shared vision to deliver distinctive client value and set 
new standards for innovation and service. Aon Benfield offers clients access to every traditional and alternative market in 
the world through an international network of offices spanning 50 countries and more than 4,000 professionals. Clients 
of all sizes and in all locations are able to access the broadest portfolio of integrated capital solutions and services, world-
class talent and unparalleled global reach and local expertise to best meet their business objectives. To find out more 
about Aon Benfield, visit www.aonbenfield.com.

Copyright © by Impact Forecasting® L.L.C. No claim to original government works. The text and graphics of this 
publication are provided for informational purposes only. while Impact Forecasting® LLC has tried to provide accurate 
and timely information, inadvertent technical inaccuracies and typographical errors may exist, and Impact Forecasting® 
LLC does not warrant that the information is accurate, complete or current. The data presented at this site is intended 
to convey only general information on current natural perils and must not be used to make life-or-death decisions or 
decisions relating to the protection of property, as the data may not be accurate. Please listen to official information 
sources for current storm information. This data has no official status and should not be used for emergency response 
decision-making under any circumstances.
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