
LOWLANDS & ISLANDS

4.5 million people (60% of pop)
Primarily affected by drought (though a few areas 
have also been affected by frost). Water shortages 
are are a major problem, with many small streams 
now dry and major rivers (such as the Fly) having 
very low water levels. 

No reports of widespread food shortages yet. 
However in 1997, the El Nino caused significant 
shortages even in less affected areas, due to drop 
in sweet potato production and influx of migrants 
from the highlands. 

Total population: 7.3 million (2011 est.). 
85% rural, 15% urban 

Household size: 5.3 people (average)

PAPUA NEW GUINEA El Nino 2015-16

HIGHLANDS

2.8 million people (40% of total population)
Relies almost entirely on subsistence sweet potato production, 
which has been severely affected by frost and drought (altitudes 
above 1700m are particularly at risk of crop destruction from 
frost). Two provinces (Enga & Southern Highlands) have 
declared a state of emergency, and thousands of people are 
reported to be migrating to lower altitudes. 

COUNTRY OVERVIEW

Local or provincial markets are numerous in urban and 
in many rural areas. Sale of surplus food crops is an 
important income source for rural households. 
However, market access  remains very limited in many 
rural areas, especially in the highlands. 

The  road network is limited  (only 3% of roads are 
paved), and most travel between provinces is done by 
air or boat.

In normal years, food security is generally adequate in 
terms of caloric intake. But malnutrition is a key problem 
due to very low diet diversity. Most people eat mainly 
carbohydrates , with very little fats or protein. Vegetables 
are eaten in very small quantities, and meat is usually 
reserved for special occasions. 

Urban areas consume mostly imported foods (rice, flour 
and meats), as well as fresh produce from rural areas.

83%

83% of food consumed is produced in country. As a 
result, any disruption to local food production (from 
climate or other shocks) has an immediate and 
significant impact on food security. 

The main staple is sweet potato. They are especially 
grown in the highlands.  A variety of other starchy crops 
such as bananas, sago and cassava are prodcued in the 
lowlands. 
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Preliminary estimates of 1.8 million people affected by 
frost or drought, of which 1.3 million severely affected.
Food prices are reported to be increasing in some 
markets. 

Wealth: ⅓ of the population lives on
less than US$1.25 a day

Subsistence agriculture (mostly rainfed) is the main 
livelihood for 80% of the population, though cash crops 
(coffee, cocoa, palm oil) are also increasingly important 
sources of income. 

PNG is one of the largest nations in the 
Pacific, consisting of a mainland (85 % of 
the land mass) and 600 smaller islands. It is 
divided into the highlands (above 1200m) 
and the lowlands. 
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How does El Niño affect PNG? RAINFALL PATTERNS DURING 2014/15

El Niño and Rainfall, International Research Institute for Climate and Society

During a strong El Niño event, cool, dry air descends over PNG, leading to less cloud cover 
and reduced rainfall. In the highlands (above 1,200m) reduced humidity and the lack of cloud 
cover at night allows temperatures to fall to below zero. While occasional frost episodes are 
not uncommon in the highlands, consecutive or repeated frost can stop the production of 
root crops for up to six months. Even when root crops do survive frost or drought, the plants 
are weakened and typically become more vulnerable to pest and disease. 

Since the late 19th century, El Niño has had severe impacts in PNG in 1902, 1914, 1941 and 
1997. Importantly, not all El Niño events have significant impacts in PNG. This happens about 
once every 30 years. 

Noticeably below average rainfall has been observed over PNG since October 2014. The 
largest deficits have been in the southern half of the country, with rainfall during October 
2014- July 2015 reaching only 60-80% of the average for that period. 

The most affected areas include those with peak rainfall during May to September or areas 
with year round rainfall where farming is poorly adapted to deal with rainfall deficits (unlike 
areas with a noticeable drier period in the year). 

Rainfall over most of PNG has a seasonal peak between December and April, followed by a 
drier period during July-August (except in parts of Gulf, Western, Southern Highlands and 
Chimbu provinces, where highest rainfall occurs from May to September). Irrespective of the 
seasonal pattern, there is rainfall throughout the year and crops are cultivated throughout the 
year. 
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Cumulative rainfall for Oct 2014 - Jul 2015 compared to a long term average



While the cumulative rainfall deficits in 2014-15 are slightly lower and less widespread than 
those during the 1997/98 event (see maps on the right), a key difference is that the current 
El Nino has only recently started and is still to reach its most intense stage around 
November 2015, before petering out in February 2016. 

How does the 2015 El Niño compare to 1997/98?
2015/161997/98
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Severe rainfall deficits 
expected

Rainfall expected to start 
recovering

National realization of 
severity of situation, and 
link with global El Nino 
phenomenon.

2015/16

1997/87

Initial estimate: over 2 million 
people affected. 17 provinces on 
cat. 4 (non-life threatening) alert. 
Ad-hoc relief distributions start 

Aug Oct March

1st national 
assessment: 
77,000 critically 
food insecure

2nd assessment:
1.24 million affected, of 
which 260,000 
critically

Dec

3rd assessment:
down to 53,000 
critically food insecure 
and 336,000 food 
insecure

Results from national 
assessment expected in Sept, 
to inform more targeted and 
informed response.

Sept

Indeed, some observers have already noted that drought and frosts started earlier, and 
their impact is already greater than it was at this time of the year in 1997.

On the positive side, it appears that the response to this El Nino has been faster and better 
coordinated than in 1997.

The likelihood is therefore that PNG will continue to endure severe rainfall deficits until at 
least January 2016. 

The implication is that these deficits will come on top of the current dry conditions that 
have built up since late 2014. In contrast, the 1997/98 El Nino arrived following normal 
climatic conditions. 

Therefore, given that current conditions are already comparable to 1997/98 even though 
the main impact is still to come, it is likely that the 2015/16 El Nino will have more severe 
impacts than the 1997/98 event.

All maps: Rainfall expressed as a proportion of the long 
term average. Orange and browns for drier than average, 
blue shades for wetter than average 
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Comparison of cumulative rainfall for Oct 
1997- Jul 1998 (top) and Oct 2014 - Jul 2015 
(bottom)



Needs: Based on the assessment carried out 
during the first few days of September, the 
National Disaster Centre estimates that food 
assistance to affected households over the next 
four months will cost USD 12 million, for the 
Highland region alone. These needs are likely to 
increase if other affected areas are included, 
and if the climate conditions continue to 
deteriorate, as expected. 

Vulnerability: The most vulnerable are those in 
remote rural locations who have very limited 
cash income, limited access to urban markets 
and to relief distributions due to lack of roads. 
People with wage employment or relatives in 
cities will likely maintain adequate 
consumption by purchasing imported food. 
During the 1997 El Nino, rice imports increased 
by 66,000 tons - of which more than ¾ was 
sold through retail outlets (with the rest 
purchased by the government and others as 
relief aid).

Coping strategies: Learning from 1997, we can 
expect rural households to resort to eating 
‘famine’ foods (wild yams, tree leaves etc); 
selling livestock or spending savings  to buy 
imported food; migrating from the highlands to 
relatives in the lowlands or towns; and receiving 
imported food or cash from relatives with wage 
income and access to markets.

A strengthening Indian Ocean Dipole (IOD), coupled with 
anomalously cool local sea surface temperatures is set to 
enhance the effects of El Niño for PNG. As the current El 
Niño and the IOD approach near-record levels, most 
seasonal forecasts are predicting intense rainfall deficits for 
PNG lasting until at least January 2016.

As a consequence, areas which normally receive peak 
rainfall between May and October (parts of Gulf, Western, 
Southern Highlands and Chimbu provinces) will be most at 
risk. In the rest of the country, where peak rainfall usually 
occurs between December and April, the risk of crop failure 
is somewhat less.

The resumption of normal rainfall after a drought can lead to 
flooding, crop pest attacks, and disease outbreaks, as was the 
case in 1998.   

FOOD ASSISTANCE - THINGS TO KEEP IN MIND:

- Cash assistance is not recommended in remote rural areas, where markets are 
scarce and imported food (especially rice) may not be sold. But cash may be 
appropriate in less remote rural areas and urban areas.

- Rice imports will play a key role in maintaining consumption, not only for 
urban households, but also for rural households, receiving in-kind support from 
relatives or having access to markets. Local procurement of food for relief 
purposes must be mindful not to displace local demand or drive up food 
prices. 

- People from the most affected highland (and lowland) areas are migrating to 
areas with more food, so assistance will be needed not only in the affected 
areas, but also in host areas (less affected lowland areas and urban areas). 

Access to markets and services (from Bourke and Hardwood, 2009) 

Food security outlook CLIMATE OUTLOOK

ECMWF forecast for Sept, Oct, Nov 2015. Expressed as 
probability of normal rainfall. Brown shows high probability of 
below average rainfall. 
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ISLANDS REGION
Risk of seismic activity. The 
islands are situated along the 
Pacific ring of fire. Also risk 
of storm surges during 
tropical cyclones.

MOMASE REGION
Risk of seismic activity as 
well as risk of storm surges 
during tropical cyclones. 
Experienced a tsunami in 
1997 which caused over 
2,000 deaths.

PAPUA REGION
Risk of tropical storms and 
storm surges. Experiences 
seasonal and near 
permanent inundation.

HIGHLANDS REGION 
Risk of frost episodes and 
drought. Consecutive or 
repeated frost episodes can 
develop into a major 
drought event, as 
experienced currently. 

Beyond El Niño - PNG hazard profile REGIONAL PROFILES
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