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Technical Report 

Background and Purpose of this study 

With more than 90% of its population exposed to natural disasters, Haiti is an extremely vulnerable 
country. In January 2017, Haiti was ranked as the 10th most vulnerable country in the world to natural 
disasters by the Index for Risk Management 2017 (InfoRM 2018). Haiti's relatively low capacity to invest 
in emergency preparedness and to respond to disasters exacerbates this situation. Thus, Haiti’s 
resilience or ability to cope and recover from natural disasters is considered very low. 

The Multi-Hazard Average Annual Loss is estimated at 250 billion to 300 globally, with an unusual increase 
between 2005 and 2014 (UNISDR 2015). Statistics on the country level reveal that Haiti ranks on the fifth 
position at Multi-Hazard risks, with 93.4 percent of total area at risks and 96.5 percent of the population 
in areas at risk (WorldBank 2005). 

Soil erosion and deforestation are endemic in Haiti, although, sources about remaining forested areas in 
Haiti show different classifications. According to the Food and Agriculture Organization (FAO), only 4% of 
Haiti’s total area is a forest (FAO 2010), other studies show forested areas in Haiti between 19.5% and 
32.4% (Churches et al. 2014). Only 20% of Haiti’s land cover is arable land, but 50% is currently under 
agricultural production, forcing many farmers into areas with low soil capacity for agriculture. Haiti has 
been dependent on the export of cash crops and timber since the colonial time. Subsistence agriculture 
is carried out on marginal slope land, and growing urbanization has added pressure on land use. 

The southern peninsula of Haiti sees more frequent hurricanes than the rest of the country, and this is 
where the soil erosion risk is very high. Furthermore, Grande-Anse, Sud, Nippes, South East are thus the 
most vulnerable to landslides after hurricanes. 

The purpose of this study is to identify and evaluate potential project risks for the Agricultural and 
Agroforestry Technological Program- PITAG in Haiti, which is managed by the Ministry of Agriculture, 
Natural Resources and Rural Development (MARNRD); with a particular focus on its component II which 
includes the promotion of sustainable agricultural technologies in the areas shown in Figure 1. Within 
the pre-project phase of PITAG, different crops and technological packages have been prioritized based 
on their importance for Haiti, the socio-economic relevance of its population and their potential for 
environmental sustainability. The primary goal now is to promote and finance the adoption of climate-
smart and sustainable agricultural technologies in the PITAG program, which improve farm profitability, 
generate positive outcomes for the environment, and facilitate the mitigation of and adaptation to 
climate change. 

However, a complete disaster and climate risk assessments are missing, and several pitfalls could 
weaken the desired outcomes of component II in the PITAG program. Thus, the promotion of 
technological packages for crops in geographical areas, especially where climate risks are too high for 
sustainable development of the technological package in the future, provides not always the best 
adaptation pathway for farmers to cope with climate risks. Areas with a expected high impact-gradient 
from climate change and variability, require transformational actions for farmers (diversification 
options, change of livelihood system).  
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Figure 1. Areas of intervention shown for the PITAG Program. 

1. Disaster Risk Assessment 

Haiti has experienced frequent Hurricane landfalls in the past. Figure 2 shows a map of historical 
hurricane tracks of the National Oceanic and Atmospheric Administration (NOAA 2018). 

2016 – Hurricane Matthew on Oct 4, 2016, category H4, was the most intense hurricane ever 
observed over the country and the most devastating since Flora in 1963. 

More than 2.4 million Haitians were directly affected by Hurricane Matthew. The World Bank and 
the Inter-American Development Bank estimated the total damage in Haiti to be about USD 1.9 
billion. The effects of Matthew’s intense winds and rainfall-induced flooding and mudslides resulted 
in the deaths of at least 546 persons. At least 210,000 homes were either destroyed or severely 
damaged, with about 90% of the houses along the southern coast of the Tiburon Peninsula 
destroyed. 

Damages on Agriculture: in Les Cayes (Sud department) on the southern coast of the Tiburon 
Peninsula, more than ten hours of hurricane-force winds and heavy rains blasted all the crops in the 
community's fields. At least 80% of crops were lost in some areas. In the Grand'Anse Department, 
particularly in the city of Jérémie, thousands of large coconut, breadfruit, and plantain trees were 
blown down by the intense winds. In Petit Goave, flooding ravaged large swaths of farmland and 
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also drowned livestock.  Along the southern coast of the Tiburon Peninsula, about 90% of coconut 
trees were knocked down by Matthew’s category-4 winds, and entire coffee and cocoa plantations 
were destroyed. 

 
Figure 2. Historical Hurricane tracks (1980 – 2016). Source: https://coast.noaa.gov/hurricanes/ (NOAA, 2018); green lines 
are tropical storms, orange to purple are hurricanes.  

1.1. Data and Methods 

Data sources for disaster risk analysis are limited by issues of scale as well as by the availability and 
quality of data. Data on historical disaster losses, and particularly on economic losses, are also limited. 
We used the EM-DAT database, which contains relatively crude spatial information, and we established 
the number of hazards per year and related events to administrative boundaries at the department, 
district and municipality level. The database was launched in 1988 by the Centre for Research on the 
Epidemiology of Disasters (CRED). EM-DAT contains essential core data on the occurrence and effects of 
over 22,000 mass disasters in the world from 1900 to the present day. The database compiles data from 
various sources, including UN agencies, non-governmental organizations, insurance companies, research 
institutes and press agencies events (EM-DAT 2018). 

1.1.1. Construction of a historical timeline from EM-DAT and stakeholder interviews 

We designed a focal group consultation workshop to get feedback from local key stakeholders in the 
regions where the PITAG program planes implementations. We held a one-day focal group in both areas, 
the Southern and Northern region of Haiti, and we invited relevant organizations from local 

https://coast.noaa.gov/hurricanes/
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communities, Bureau Agricoles Communales (BAC), NGOs, Representatives from the Ministry of 
Agriculture (MARNDR) and among others. 

We used the following Agenda for the workshops: 

Sign up and informed consent 

Informed consent: Good morning. We are coming from the International Center for Tropical Agriculture (CIAT). We are 
conducting a study to understand the Disaster and Climate Risks in the region and how this is related to the implementation of 
technical packages PITAG. Your participation in this focal group workshop is a very important input for our assessment. The 
information you provide will be confidential; your name will not be associated with the specific information you give us; we will 
report trends that are identified from the data analysis back to our donor and other relevant actors, like the Ministry of 
Agriculture MARDR. The information is used purely for research purposes; your answers will not affect any benefits or subsidies 
you may receive now or in the future. Do you consent to be part of this study? In case you do not agree to participate, we 
respect your right. Please sign and date here indicating that you agree to participate: 

Introduction and presentation of participants 

Presentation and participatory evaluation of PITAG packages 

• Coffee Agroforestry System 
• Cocoa Agroforestry System 
• Legumes and Cereals package 
• Roots and Tubers package 
• Rice package 
• Vegetable Cash Crops package 

We guided the discussion through the following questions:  

• What is the climate risk context for this package in the region? 
• What are the main damages to crops from disaster events? 
• What are the main limitations for agriculture in the region (and for implementing above 

mentioned packages)? 

Group work 

In the final workshop activity participants were organized in groups to respond to the following 
questions: 

• Past experiences with climate Extremes, what were the losses in agriculture 
• What technological packages have been implemented in the past? 
• What were the main barriers/limitations for implementation of technological packages in the 

past? 

Presentation of Group work and discussion 

Develop recommendations for PITAG implementation 

1.1.2. The Agricultural Sector Risk Assessment methodology 

Quantifying losses from risk events is not an easy task. Mainly, because causes for losses can be the 
consequence of a variety of shocks related to production, market, political or environmental factors; the 
later include risks from disaster and climate events. Assigning proxy values can provide an estimate of 
the magnitude of financial losses that can be assigned to a crop, and it allows for comparison between 
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crops and provides valuable inputs for developing future strategies, however, it will never replace 
accurate analysis through record taking of losses (World Bank Group 2016). 

The Agricultural Sector Risk Assessment (ASRA) methodology uses a time series analysis of production 
data a timeline of historical climate disaster events to assess production risks and quantifies the farmers 
Experienced Hazard Loss (FEHL). We applied the following steps to calculate FEHL for several crops in 
Haiti. We used The World Bank methodology, a simple model, which estimates production losses due to 
natural hazards using historical data. We applied the following steps for each crop:  

• Step 1: Obtain time series data for yields of a commodity from FAOSTAT (FAO 2018); we used 
harvested areas in hectogram per hectare (HG/HA), harvested area in Hectare (HA), quantity of 
production in tones (ton) and production value in US dollar (standardize to 2004 to 2006 
international dollars I$), for a time series of 1980 to 2016. 

• Step 2: Derive linear trend for yields using ordinary least squares (OLS) and associated 
predictive values. 

• Step 3: Calculate standard deviation (SD) for linear trend. 
• Step 4: Derive threshold: Trend value minus (0.33 multiplied by SD). 
• Step 5: Calculate loss below threshold = Trend value minus yield value for each year where 

yields are lower than the threshold. 
• Step 6: Calculate total output loss: Yield loss multiplied by total area harvested. 
• Step 7: Get yearly prices of commodity and convert them from nominal to a constant value 

(production value from FAOSTAT). 
• Step 8: Calculate value loss of output: Total output loss multiplied by price (at a constant value). 
• Step 9: Convert to US$ using annual exchange rates. 
• Step 10: Calculate annual average losses: Sum of value loss for years below threshold divided 

by a total number of years in series. 

1.2. Outputs 

Historical timeline of climate hazard events 

We extracted data from the EM-DAT database and organized them per hazard, Table 1 and Table 2 show 
storms and drought events, the remaining events can be found in the complete database extract of all 
events in Annex I. 

Table 1. Historical (1980 to 2017) disaster events Storm for Haiti from the EM-DAT database, Source: EM-DAT: The Emergency 
Events Database - Universite Catholique de Louvain (UCL) - CRED, D. Guha-Sapir - www.emdat.be, Brussels, Belgium 

EM-DAT YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL 
AFFECTED  

1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

2017-0383 2017-09 Storm Tropical cyclone 
 

3  -                     -    Hurricane Maria 

2017-0381 2017-09 Storm Tropical cyclone Flood 2  40                    -    Hurricane Irma 

2016-0355 2016-09 Storm Extra-tropical storm 
 

546  2,100           2,000  Hurricane Matthew 

2015-0375 2015-08 Storm Tropical cyclone Flood 5  2                   -    Hurricane Erika 

2012-0410 2012-10 Storm Tropical cyclone Land-/Mudslide 
Flood 

75  202               254  Hurricane Sandy 

2012-0313 2012-08 Storm Tropical cyclone 
 

13  8                    -    Hurricane Isaac 
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EM-DAT YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL 
AFFECTED  

1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

2011-0328 2011-08 Storm Tropical cyclone Land-/Mudslide 2  2                    -    Hurricane Irene 

2011-0303 2011-08 Storm Tropical cyclone 
 

1  2                    -    Tropical storm Emily 

2010-0571 2010-11 Storm Tropical cyclone Flood 21  5                   -    Hurricane Tomas 

2010-0508 2010-09 Storm Convective storm Flood 6  73                    -    
 

2008-0384 2008-09 Storm Tropical cyclone Flood 74  125                    -    Hurricane Ike 

2008-0378 2008-09 Storm Tropical cyclone Flood 529  48                    -    Hurricane Hanna 

2008-0352 2008-08 Storm Tropical cyclone Flood 85  73                    -    Hurricane Gustav 

2008-0338 2008-08 Storm Tropical cyclone Transport accident 10  0                   -    Tropical Storm  Fay 

2007-0612 2007-12 Storm Tropical cyclone Flood 3  2                    -    Olga 

2007-0523 2007-10 Storm Tropical cyclone Flood 90  109                    -    Noel 

2007-0360 2007-08 Storm Tropical cyclone Flood 9  4                    -    Dean 

2006-0466 2006-08 Storm Tropical cyclone Flood 5  15                    -    Ernesto 

2005-0597 2005-10 Storm Tropical cyclone Flood Land-
/Mudslide 

12  2                    -    Alpha 

2005-0585 2005-10 Storm Tropical cyclone Flood 12  -                     1  Hurricane Wilma 

2005-0567 2005-10 Storm Tropical cyclone Flood 1  10                    -    Stan 

2005-0382 2005-07 Storm Tropical cyclone Flood 6  1                    -    Emily 

2005-0351 2005-07 Storm Tropical cyclone Rain Flood 40  15                50  Hurricane Dennis 

2004-0473 2004-09 Storm Tropical cyclone Flood Land-
/Mudslide 

2754  316                50  Jeanne 

2004-0462 2004-09 Storm Tropical cyclone Rain 3  7                   1  Ivan 

2003-0495 2003-10 Storm 
 

Land-/Mudslide 26  0                    -    
 

2002-0657 2002-09 Storm Tropical cyclone Flood 4  0                    -    Lili 

2001-0611 2001-10 Storm Tropical cyclone 
 

0  -                     0  Michelle 

1998-0380 1998-09 Storm Tropical cyclone 
 

190  12              180  Georges 

1996-0502 1996-11 Storm Tropical cyclone 
 

26  -                     0  Marcos 

1996-0244 1996-10 Storm 
  

40  0                    -    
 

1994-0510 1994-11 Storm Tropical cyclone Flood Land-
/Mudslide 

1122  1,587                50  Gordon 

1990-0041 1990-07 Storm Tropical cyclone 
 

0  -                      -    Arthur 

1988-0424 1988-09 Storm Tropical cyclone 
 

54  870                91  Gilbert 

1980-0078 1980-08 Storm Tropical cyclone Flood 220  1,165              400  Allen 

 

Table 2. Historical (1980 to 2017) disaster events Drought for Haiti from the EM-DAT database, Source: EM-DAT: The Emergency 
Events Database - Universite Catholique de Louvain (UCL) - CRED, D. Guha-Sapir - www.emdat.be, Brussels, Belgium 

EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

2016-9052 2016-01 Drought Drought Food shortage 0  3,600                   84  
 

2014-9102 2015-01 Drought Drought Food shortage 0  1,000                     2  
 

2003-9758 2003-02 Drought Drought Food shortage 0  35                      -    
 

1993-9561 1993-08 Drought Drought Crop failure Famine 0  -                       -    
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EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

1992-9140 1992-04 Drought Drought Food shortage 0  1,000                     -    
 

1980-9132 1980-01 Drought Drought Water shortage 0  103                     -    
 

 

In the next step, we carried out interviews with stakeholders from different departments in the South 
and North. The data that we obtained from the interviews were then completed with information from 
local newspapers. Double checking the facts was important to quantify the damage, as stakeholders did 
not always remember the details. We developed a first historical timeline of major past natural hazard 
events (see Table 3). 

Table 3. The historical timeline is shown for hazard events as climate risks. 

Year Natural 
hazard 

Crop Cause of damage and affected areas Mode of 
damage 

Quantify damage 

August 
5, 1980 

Hurricane 
Allen (H5)  

 Winds of about 270 km/h in the South Coast, 
particularly in Les Cayes 

About one 
half of the 
nation’s 
coffee 
crop was 
destroyed 
(NOA, 
2018) 

About 220 deaths, 835,000 
left homeless. Damage was 
estimated to be more than 
400 million dollars. 
 

June 10, 
1984 

Heavy Rains  Flooding in Port-de-Paix   

1986 Drought  North, North East, Nort West, Centre   

June 1st, 
1986 

Heavy Rains  Flooding in Les Cayes region  20 000 hectares submerged 
and thousands of houses 
damaged. 

October 
26, 1986 

Heavy Rains  Flooding in La Gonave Island is causing 31 deaths, 
906 homeless, more than 380 houses destroyed 
and damaged. 

  

April 27, 
1987 
 

Heavy Rains Plantain 
plantations 
severely 
affected 

Flooding in North West department particularly 
in Port-de-Paix. 

Lodging of 
plantain 
plantation
s 

 

Mai 8, 
1987 

Heavy Rains Plantain 
and Yam 
plantations 
severely 
affected 

Flooding in the South East department, particularly 
in Thiotte, also in West department  in the locality 
of Caradeux in Port-au-Prince 

Lodging of 
plantain 
and yam 
plantation
s 

 

January 
27, 1988 
June 20, 
1988 

  Flooding in the North West department 
Flooding in Artibonite department, in the commune 
of L'Estère 

  

Septemb
er 11, 
1988 

Hurricane 
Gilbert 

 The devastation of the South Coast, notably the 
communes of Anse-à-Veau, Camp-
Perrin, Cavaillon, Cayes, Ile-a-
Vache, Jacmel, Jérémie, Kenscoff, and Port-Salut. 

  

October 
8, 1988 

Heavy Rains   Flooding in West department particularly in 
Léogâne plains 

  

 
February 
23, 1989 

Heavy Rains  Flooding in West department particularly in La 
Gonave Island  

Househol
ds 
severely 
affected 

4,945 families affected, 
1,527 houses destroyed and 
1,640 damaged. 

https://fr.wikipedia.org/w/index.php?title=Saison_cyclonique_1980_dans_l%27oc%C3%A9an_Atlantique_Nord&action=edit&redlink=1
https://fr.wikipedia.org/wiki/Ouragan_Allen
https://fr.wikipedia.org/wiki/Ouragan_Allen
http://dictionnaire.sensagent.leparisien.fr/Port-de-Paix/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/27_avril/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Port-de-Paix/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/8_mai/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Thiotte/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Port-au-Prince/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/L%27Est%C3%A8re/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Anse-%C3%A0-Veau/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Camp-Perrin/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Camp-Perrin/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Cavaillon_(Ha%C3%AFti)/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Cayes/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Ile-a-Vache/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Ile-a-Vache/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Jacmel/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/J%C3%A9r%C3%A9mie_(Ha%C3%AFti)/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Kenscoff/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Port-Salut/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Plaine_de_L%C3%A9og%C3%A2ne/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Plaine_de_L%C3%A9og%C3%A2ne/fr-fr/
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Year Natural 
hazard 

Crop Cause of damage and affected areas Mode of 
damage 

Quantify damage 

October 
12 and 
13, 1994 
 

Hurricane 
Gordon 

 Gordon crosses the South East department and the 
Southern Peninsula causing, torrential rains caused 
flash flooding and severe mudslides 

Flooding 2000 dead and missing. 

Septemb
er 23, 
1998 

Hurricane 
Georges 

 Georges devastated the South East and North West 
of Haiti regions causing  

 147 deaths, 34 serious 
injured 40 missing and 
167,500 victims. 

 
 
 
 
May 24 
– 27, 
2002 
 

 
 
 
 
 
Heavy Rains 

 Flooding of the Southern Peninsula, the Nippes 
department and the commune of Camp-Perrin 
were the most affected 

Tropical 
rains 

31 deaths, 14 missing 
persons and more than 
7,000 victims in the 
southern department 

 Torrential rains that felt on the Southern part of 
Haiti. 
  
The seriousness of this disaster prompted the 
interim government of Boniface to make a national 
day of mourning on Friday 28 May. 

Torrential 
Rains 

1,232 deaths, 1,443 missing 
and 31 130 victims in the 
South. 
 
432 deaths in Mapou and 
Belle-Anse, 350 in Bodary 
and 237 victims in Fonds-
Verrettes, in the South East. 

Septemb
er 10, 
2002 

Hurricane 
Ivan 

 Stroke the Southern Peninsula and the West Coast 
causing   
 

Winds 
and rains  

Significant damages caused 
by flooding 

Septemb
er 18-19, 
2002 

Hurricane 
Jeanne 

 It crosses the northern band of Haiti and up part of 
Artibonite department 

Flooding 2,620 wounded, 846 
missing and 300,000 
victims and with more 
than 5,000 deaths, 
particularly in Gonaives 
(PDNA). 

July 6 
and 7, 
2005 
 

Hurricane 
Denis 
 

 Touched the South East coast of Haiti occasioning 
flooding in several communes of which Bainet, 
Grand-Goave, and Les Cayes. 

Mostly 
flooding 

500 homeless people 

October 
4, 2005 
 

Heavy Rains  
 

 The rains affected several communes in Haiti, 
particularly Petion-Ville, Grand_goave and in the 
West department where flooding caused 
considerable losses. 
 

 No data found 

October 
17-18, 
2005 
 

Hurricane 
Wilma 
 

 The hurricane Wilma touched the West and South 
departments of Haiti. 
 

  

October 
23, 2005 
 

Tropical 
storm Alpha 
 

  Alpha crosses the southern peninsula including 
Grande-Anse and Nippes departments. 
 

  

October 
25, 2005 

Heavy Rains  Flooding caused by torrential rains in several parts 
of the North West department including Port-de-
Paix, Bassin Bleu, Anse à Foleur, and Saint-Louis du 
Nord. 

  

Novemb
er 22-23, 
2006 

Heavy Rains  Flooding in Grande-Anse, Nippes and Nord-West 
departments causing significant damages in road 
structures including a bridge collapse in the 
commune of Bonbon  

  

March 
17, 2007 
 
May 8-9, 
2007 
 
 

Hurricane 
Noel and 
Dean ( 
Torrential 
rains and 
showers) 

 Flooding due to heavy rains and showers for more 
than a week over a large part of Haiti. Six 
departments were particularly struck: 
. Grande-Anse (Jeremie, Abricots, Bonbon, Les 
Irois), 
. South East (Jacmel), 

 3,252 families affected. In 
the vulnerable country to 
flooding, about 500 houses 
were damaged and 400 
destroyed. In total 
73 deaths were reported in 
the country, while 17 others 

http://dictionnaire.sensagent.leparisien.fr/Saison_cyclonique_2002_dans_l%27oc%C3%A9an_Atlantique_Nord/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Saison_cyclonique_2005_dans_l%27oc%C3%A9an_Atlantique_Nord/fr-fr/
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Year Natural 
hazard 

Crop Cause of damage and affected areas Mode of 
damage 

Quantify damage 

 
 
 
 
 
 
 
 
 
 
 
Moreov
er, 
October 
27, 2007 

. West (Cité Soleil, Delmas, Port-au-Prince, 
Carrefour-Feuilles, Canapé Vert) 
. North West (Port-de-Paix, Saint-Louis du 
Nord, Anse-à-Foleur), 
. North (Cap-Haïtien), 
. North East (Ferrier, Ouanaminthe). 
 
Considerable damages in several parts of the 
country, particularly in the southern, northeastern 
and southern departments. The town of 
Ouanaminthe is particularly stroke and the bridge 
connecting Haiti (from Ouanaminthe) to the 
Dominican Republic severely damaged.  
 
The Hurricane Noel is the second wettest tropical 
cyclone in Haiti on record, dropping 654.8 mm 
(25.78 in) at Camp Perrin. Rainfall across the rest of 
the country was generally in the 25 to 225 mm 
(0.98 to 8.86 in) range. Five days of rainfall caused 
severe flooding and mudslides. Rivers and creeks 
swelled up, forcing communities to evacuate.  
The cities that were the worst affected by the 
flooding were Cayes, Cantaloupe, Camp 
Perrin, Chantal, Maniche, Holy Louis of the South 
and Torbeck. The main road to the country's 
capital, Port-au-Prince, was blocked, in addition to 
other roads throughout the country. 

remained missing. Also, 
7,500 in Haiti were 
displaced by the storm, and 
104 were injured. 
 
 
 

August 
16, 2008 
 
August 
26, 2008 
 
 
 
 
 
 
Septemb
er 1, 
2008 
 
 
 
 
 
 
 
 
Septemb
er 6, 
2008 

Tropical 
storm Fay 
 
Hurricane 
Gustave 
 
 
 
 
 
 
Hurricane 
Hanna 
 
 
 
 
 
 
 
 
 
Hurricane 
Ike 

 It crosses all the country. 
 
 
It crosses the Southern peninsula including South 
and Grande-Anse departments causing 77 deaths 
and eight missing persons with important material 
damages.  15000 families were affected by the 
storm that destroyed 3000 houses and damaged 
11548 others. 
 
It ravages the Artibonite and Northeast 
departments. Several cities are flooded including 
Gonaives; in some places, the water reaches two 
meters. Many inhabitants had to take refuge on the 
rooftops of the houses since the night before to flee 
the rise of the waters. Beside Gonaives, several 
cities in the Northeast, South, and Southeast were 
flooded. 
 
Ike, category 4, touched the northern coast of Haiti 
bringing heavy rains in the North, West and North-
West departments. 
 
Haitian Prime Minister Michèle Pierre-Louis called 
for help at the end of the week. 

 Four (4) storms in three 
weeks have left over 550 
dead and as many as one 
million homeless. Parts of 
Gonaïves were so severely 
damaged that the city might 
have to be rebuilt 
elsewhere. Haiti was 
devastated by widespread 
flooding and mudslides 
from four consecutive 
impacts by Tropical Storm 
Fay and Hurricanes Gustav, 
Hanna, and Ike. Overall, 793 
people died in Haiti from 
the four storms, with 
another 300 people 
reported missing. It is 
estimated that 74 deaths 
are directly attributable to 
the effects of Ike. Ike 
exacerbated the 
humanitarian disaster in 
Haiti, wiping out the food 
supply, shelter, and 
transportation networks 
across the nation. 

October 
20, 2009 
 

Heavy Rains   The rains that felt over the capital of Haiti and its 
surroundings caused important flooding in the 
southern part of the commune of Carrefour. 

  

January 
12, 2010 
 

  Haiti earthquake of 2010 with a magnitude of 7.0 
occurred on January 12, 2010, at 4 p.m. 53 minutes 
local 

 Around 1.5 million people 
representing 15% of the 
population have been 

http://dictionnaire.sensagent.leparisien.fr/Cit%C3%A9_Soleil/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Delmas_(Ha%C3%AFti)/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Port-au-Prince/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Carrefour_(Ha%C3%AFti)/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Port-de-Paix/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Saint-Louis_du_Nord/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Saint-Louis_du_Nord/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Anse-%C3%A0-Foleur/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Cap-Ha%C3%AFtien/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Ferrier/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Ouanaminthe/fr-fr/
http://dictionnaire.sensagent.leparisien.fr/Saison_cyclonique_2008_dans_l%27oc%C3%A9an_Atlantique_Nord/fr-fr/
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Year Natural 
hazard 

Crop Cause of damage and affected areas Mode of 
damage 

Quantify damage 

time. Its epicenter is located approximately 25 km f
rom Port-au-Prince, the capital of Haiti. A dozen 
secondary tremors of magnitude between 5.0 and 
5.9 were recorded in the following hours. 

January 20: Second earthquake with a magnitude of 
6.1 occurred on January 20, 2010, at 06 hours 03 
minutes local 
time. Its epicenter is located approximately 59 km 
west of Port-au-
Prince, and less than 10 km below the surface. 

directly affected. Some 
105,000 home were 
destroyed and more than 
208,000 damaged. Over 
1,300 educational 
establishments and over 50 
hospitals and health centers 
have collapsed and are 
unusable. The President 
Palace, the Parliament, Law 
Courts, and most if the 
Ministry and public 
administration have been 
destroyed. The total value 
of the damage and losses 
caused by the earthquake is 
estimated at US$ 7,804. 
90,000 persons killed and 
more than 1.5 million 
displaced (Guardian, 2016). 

Novemb
er 2010 

Hurricane 
Thomas 
(Heavy 
rains) 

 Fooding in North-East particularly in Malfeti and the 
city of Ouanaminthe 

  

2015, 
2016 

Drought  In Haiti, about 200,000 families (1 million people) 
have been affected by drought conditions since the 
beginning of 2015, especially in Sud-Est, Nord-
Ouest and Artibonite regions. These prolonged 
conditions aggravated the situation of 3.8 million 
food-insecure people in the country 

  

February 
12, 2016 

Heavy Rains  Flooding in the north region, water reaching about 
40 cms 

 About 150 houses damaged 

October 
4, 2016 

Hurricane 
Matthew 

 A category four hurricane, Matthew maintained 
winds at 235 km/h, minimum pressure: 38hPa. 
Considerable damages occurred in the southern 
peninsula (Tiburon), about 80% of the city of 
Jeremie and 70% of Les Cayes suffered significant 
damages.  
Flooding combined with heavy winds disrupted the 
road structures and telecommunication systems 
and destroyed vast tracks of lands. 
(Hurricane Matthew struck southwestern Haiti as a 
Category 4 hurricane on October 4, 2016. The 
maximum sustained winds were reported near 145 
mph (230 km/h). Precipitation rates varied from 15 
to 40 inches; which represents up to three months 
of rainfall falling in 24 hours. It is estimated that a 
storm surge from 2 to 3 meters struck the 
southwestern coast and 1 to 1.5 meters in the Gulf 
of Gonâve (Ministère de l’Économie et des 
Finances, 2016)). 
At the publishing of the rapid damage assessment 
(October 2016), the Haitian Government reported 
546 deaths, 128 missing, and 439 wounded. More 
than 175, 500 people reportedly fled to 224 
temporary shelters in the departments of the 
Grand'Anse, Nippes, South, and West. The 
population in need of immediate humanitarian 
assistance at that time amounted to 1.4 million 

 In total, more than 1000 
people were killed by 
floods, drowning, and 
collapse of homes. 
Hundreds of wounded and 
100,000 of the homeless 
were registered. The total 
costs of the damages were 
estimated at more than $1 
billion. 
Some 50 people were 
reported killed in the town 
of Roche-a-Bateau alone. 
It was the most intensive 
hurricane ever observed 
over the country and the 
most devastating since Flora 
in 1963. 
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Year Natural 
hazard 

Crop Cause of damage and affected areas Mode of 
damage 

Quantify damage 

(12.9% of the total population of the country). 
However, unofficial estimates placed the death toll 
at over 1,000; with 522 people reportedly killed in 
Grand'Anse alone (Reuters, 2016). 

 

Figure 3 shows the number of climate hazard events per year from 1980 to 2016. Data have been 
extracted from stakeholder interviews and EM-DAT database, and then each event has been reallocated 
to municipality boundaries and mapped on frequency (Figure 4). Haiti has experienced 22 years out of 
36 years with Multi-Hazard events (2 events per year for some years?). Most frequent affected 
municipalities are located in the departments Sud, Grand’Anse, Nippes, and Quest; the historically most 
affected districts are in the South-West Les Cayes, Jérémie, Port-au-Prince, Anse d’Hainault, Les 
Chardonniéres, Les Có teaux, Port-Salut, Corail, Aquin, Anse-á-Veau, Jacmel, Léogane and Les Gonaives 
in L’Artibonite department. 

 
Figure 3. Historical timeline of Disaster Events per year in Haiti. Source: Own Figure 
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Figure 4. A total number of disaster events per district, within the period of 1980 to 2017. Source: Own Figure 

Outputs from stakeholder workshops 

Final workshops were held in the South and North region of Haiti. Figure 5 and Figure 6 show maps of 
communities participating in the workshop. Selected participants were community leaders and 
representatives of local organizations. See the full list of participants in Annex III. 
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Focal workshop Southern Region: 8. May 2018 

 
Figure 5. Communities where participants of Focal Workshops came from in the South department. Data Source: Ministry of 
Agriculture (MARNRD); Map CIAT, 2018. 

In the workshop, after giving an introduction of the purpose of the workshops, results of the assessment 
of Disaster- and Climate-risks were presented to them. After the presentation, an open discussion was 
carried out about the proposed technological packages and how they have been affected in the past in 
different southern regions. Participants evaluated the technological packages and noted were taken 
about the discussions (See Table 4). 
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Table 4. Notes were taken from open discussions in the workshop of Southern regions. 

Coffee Agroforestry System 

- In the South of Haiti, farmers grow coffee between 600 – 1200 m.a.s.l. 
- Most important associated crops are plantain and yam. 
- Other crops associated with coffee are breadfruit, mango and a native tree called ‘sucerie,’ which is 

an important shade tree for coffee plantations. When coffee trees are still unproductive (mainly in 
the first three years), then maize can be planted to generate income. 

- In lower altitudes, coffee plantations need soil conservation measures to increase soil humidity. 
- Overall, the productivity of coffee in low altitudes is lower compared to higher altitudes. 
- In the South-West, coffee is grown in upland areas associated with rice, yam, and cashew. 
- Generally, shade trees are very important for coffee plantations. However, they can be affected by 

hurricanes or even strong winds that can cut the trees. 
- A native climbing tree often affects coffee plantations. 
- If the farmer reduces the density of shade trees, droughts affect the coffee plantations more heavily. 
- Different pest & diseases: scolyte (coffee borer), Afit (black powder on leaves) affect coffee (they also 

affect sorghum and citrus on the south coast). 
- In lower altitudes, banana is used to keep the moisture in the soils; for this area they use a coffee 

variety called “la cote ferme.” 
- Lack of technical assistance lead to the abandonment of coffee trees by farmers in the past; this 

usually happened after some years when yields reduced because of lack of good crop management. 
- Highest production levels of coffee trees in Haiti can be observed between 9 and ten years. 
- The highest risk for the shade tree is “charcoal” production (fast money for farmer). Farm gate price 

is too low to sustain coffee production (exporters capture revenue). 

Cocoa Agroforestry System 

- From a systems perspective, cocoa production is similar to coffee as an agroforestry system. 
The main differences are: 

- Compared to coffee, cocoa is more resistant to environmental changes and risks (including from 
climate) environmental risk (including climate risks). Cocoa requires fewer shade trees and is often 
accompanied by the same associated crops. 

- In the south, cocoa is grown in altitudes starting at 400 and up to 700 m.a.s.l. 
- Birds can sometimes affect the pods, and “Balai de soruere” (small developing branches are taking 

away nutrition from the main tree and reduces production) is the main disease. 

Legumes and Cereals package 

- Main legume and cereal crops are beans, maize, cassava, sweet potatoes, pigeon pea. 
- Different production systems are used in different areas and altitudes;  
- Irrigated crops are planted as mono-cropping; 
- Without access to irrigation, farmers main strategy to diversify risks is intercropping (some crops 

will survive). 
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- A common strategy is: 
o Farmers start planting beans in February, 
o after the bean plants have developed their first leaves, farmers plant maize, 
o Then, at the end of the maize season, farmers plant cassava, sweat potato or pigeon pea. 

- Beans are the main crop for farmers, maize and cassava are often grown on the borders of bean 
plots. 

- Being located more distant to irrigation infrastructure requires a combination of risk coping and 
adaptation strategies. 

- In some irrigated low areas, farmers grow maize with cash crops and peanut. 
- In higher altitudes, farmers often need to diversify more to reduce risks of failure. 
- At “la vache” island, there are no black beans, just lima beans. In “cayes plain,” maize and sorghum, 

beans and lima beans, cassava and pigeon peas are affected by a pest (worm). 
- In total, farmers follow five different planting seasons:  

o The planting time for mountains is in February, July, and September; 
o The planting time for plains is in February and September. 
o Main crop failures come from droughts, ants and slugs, deforestation, soil erosion on slopes. 

Roots and Tubers package 

- Plantain is important to the south; 
- Taro became less important in 2004 because of increased diseases. Now, there are very few areas 

planted (mainly in the borders of rice); 
- Other roots and tubers are Yam and Malanga. 
- Although Cassava is resistant to droughts, farmers (cassava and yams) face challenges of 

production losses from strong winds and hurricanes.  
- A strong wind (four times per year) frequently affects also the Plantain production systems. 

Rice package 

- In the south, there are approximately 5000 ha of Rice in Les Cayes and Tuborg;  
- Water availability for irrigation is a common problem for farmers  
- Farmers plant anytime in the year when water is available (from rain or irrigation);  
- Main seasons start in February, July, September, and December;  
- Water for irrigation is taken from rivers; 
- In some areas, farmers plant upland rice without irrigation; 
- Rats and birds cause damages to the Rice crop cycle, rats at the early stage and birds at maturity 
- This kind of crop losses could be mitigated by shifting the crop calendar. 

Vegetable Cash Crops package 

- Vegetables and cash crops are grown in mountainous areas  and plains; 
- Above 2000m.a.s.l,  conditions for cash crops are better because of higher humidity; 
- Farmers start nursery activities November and plant crops mainly in April. 
- In the mountains, the planting time for cash crops can be all year around. 
- Cash crops like eggplants or pepper are more resistant to environmental conditions than other 

crops. 
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After the group discussion, participants were organised in groups. During the group work, participants 
had to discuss the following questions: 

1. What are the past experiences with climate Extremes, what were the losses in agriculture? 
2. What technological packages have been implemented in the past? 
3. What were the main barriers/limitations for implementation of technological packages in the 

past? 

Outputs from Group work were presented to the entire group of participants after the group work 
exercise (see Annex III), notes were taken from the discussions  (see Table 5). 

Table 5. Notes from presented group work outcomes. 

Past experiences with climate Extremes, what were the losses in agriculture? 

Group I: After hurricane and flooding’s: disease affects people, mostly by fever, diarrhea and other 
diseases that they could not identify; Livestock: epidemic diarrhea, early birth of animals, blindness, 
insects affect animals; Insect problem in crops; Loss of fishing equipment, agricultural tools, seeds 
problem; Destruction of irrigation infrastructure by landslides. 

Group II: In 2007, Flooding in Grande-ANSE department; In 2016, Hurricane Matthew on 03.10: 
destroyed all the department, all plantations lost, all fishing boats were destroyed, loss of all fishing 
equipment, almost all animals died. Since 2013 to now: infestation of ants in most of the communes, 
attack even animals, attack all crops/seeds with a sweet taste; high losses in Agriculture; Flooding 
causes the death of animals; Flooding of plantations. 

Group III: Flooding, drought, Hurricanes… Destruction of plantations; Hurricane Matthew: 95% of 
cocoa plants destroyed, almost all animals were lost; Loss of best seed varieties: loss of cereals in 
storage, cassava, forage seeds. 

Group IV: A lot of crop-species about to disappear because of natural disaster; Very few trees that 
serve as cover for coffee, cocoa, yam, Malanga; Natural Disasters are causing a lot of erosion and loss 
of top-soils (go to the sea); Also Fishers are affected by Natural Disasters; Increase of Insects because of 
Natural Disasters (did not see them before). 

What technological packages have been implemented in the past? 

Group I: Seed distribution and training; Ravine treatment; Soil conservation; Reforestation; Cleaning of 
the field after the hurricane; Distribution of fishers-kit (small equipment); Phytosanitary in plantations 
(Spraying for control); Vaccination of animals. 

Group II: programs helped population of farmers on chicken disease; vaccination of dogs against 
rabies; Technical assistance for fishers; Distribute bean seeds for farmers; Distribution of yams as 
seedlings; Agricultural tools for farmers; Training on agricultural maintenance of plantations; Support 
on livestock like goats as improved breeds; Training on environmental protection and soil 
conservation; Distribution of insecticides. 

Group III: Chantal commune: received processing plants for maize, peanut (Resepag-programme); 
Distribution of kit for fishers (motor engines, fishing tools); Distribution of seeds, soil preparation, 
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fertilizer; Technical assistance through RESEPAG program; Construction of a section of DAVEZAK 
irrigation channel. 

Group IV: Training on how to control pest and diseases that affect sorghum, sweet potatoes, plantain, 
beans, bees. 

What were the main barriers/limitations for implementation of technological packages in the past? 

Group I: Lack of seeds; Lack of financial services; Free grazing of animals affects the crops; Lack of 
inputs and small tools. 

Group II: Unavailability of crops seeds, no agricultural tools available; Un-accessibility of rural roads; 
Problems related to climate change; Absence of economic means (financial assets). 

Group III: Lack of technical assistance for farmers; Lack of economic means; Lack of labor; Low soil 
fertility; Good seeds not available; Disturbance in crop plantations is related to climate change; 
Deforestation too high. 

Group IV: Drought, Flooding; Lack of good quality seeds; Insect problem; Lack of Agricultural tools 
for soil preparation; Lack of labor for field operations; No credits for farmers; No market to sell; 
Agroindustry problem; Infrastructure for transport. 

 

Participant’s recommendations for PITAG implementation in the South 

In a final discussion, the participants ranked recommendations for implementing PITAG in the South, 
rankings, i.e., first ranked is a most important recommendation, for the South department, are: 

1. Implement a national campaign for Re-forestation and the application of the existing law to 
protect existing forests 

2. Design and implement a national plan for urbanization that is based on land use planning 
(zonification) 

3. The technical and financial accompaniment of the agriculture sector. 
4. Develop value chains for the agriculture sector, create save markets for commercialization and 

promote the agro-industry sector 
5. Develop the fishing industry 
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Focal workshop Northern Region: 11. May 2018 

 
Figure 6. Communities where participants of Focal Workshops came from in the North department. Data Source: Ministry of 
Agriculture (MARNRD); Map CIAT, 2018. 

In the workshop, after giving an introduction of the purpose of the workshops, results of the assessment 
of Disaster- and Climate-risks were presented to them. After the presentation, an open discussion was 
carried out about the proposed technological packages and how they have been affected in the past in 
different northern regions. Participants evaluated the technological packages and noted were taken 
about the discussions (See Table 6). 

 

Table 6. Notes from open discussions in the workshop of Southern regions. 

Coffee Agroforestry System 
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- For shade trees, farmers use fruit trees, plantain and mainly Saman as natural tree species (Sucrin is 
disappearing) 

- Associated crops are mainly yam, malanga and among others 
- Farmers grow coffee in altitudes of 600m to 800m in a humid climate (North & North-East) 
- In the past, coffee was grown up to 1200m.a.s.l. – the reason for abandoned coffee in higher altitudes 

is reduced availability of shade trees. 
- Shade trees are often affected by hurricanes. 
- Diseases that affect the coffee tree roots is another cause for the steady reduction of coffee 

production 
- Coffee was more important in the 80s. Its importance has reduced because of lack of demand (price 

for farmers); 
- Farmers main reason was missing rentability of coffee production because of low prices at the farm 

gate, an infestation of “scolyte,” lack of labor, the disappearance of shade trees from hurricanes, 
migration of people to urban areas (because of lack of social services for rural areas). 

- Currently, coffee production has almost disappeared. 
- In the North-East, before 2010 they sold coffee to the neighboring country Dominican Republic, but 

now, many farmers changed their coffee to annual crops like beans. Because they can sell beans 
more easily to local markets. Instead, coffee needs to be sold to intermediaries on a low profit (low 
price) 

- Nowadays, most farmers would need to renew their coffee trees to re-enforce coffee production 
(the last renovation was in the year 2000). 

- Also, many coffee plantations have been replaced by sugarcane. 
- “Tipica” is the traditional variety of Haiti, with bigger trees. It was affected by coffee rust; 
- New varieties (e.g., the “Brasil” variety)  are more resistant, but have less production;  
- “Catura” variety is not affected by the coffee rust but has less flavor. 
- The main barrier for farmers are lack of knowledge for adequate coffee management; e.g., there is 

a lack of shade control which leads to increased humidity, and that bring forths environments for 
roots diseases. 

- Coffee production has decreased a lot because of the migration of farm families to urban areas. 
- At least in the Dondon community, coffee production has increased recently, i.e., since the first 

phase of the PTTA project. In these communities, farmers changed from beans to coffee mainly 
because of fewer climate risks for coffee production. Farmers sell their coffee through cooperatives 
and get better prices compared to selling to the intermediaries. 

- In the region, farmers are observing now that coffee is again a reliable economic income. They 
perceive it as a new opportunity for them. 

- In Pilat, farmers are now very interested in renewing coffee plantations. 
- In the North-East of Mont-Organisé, there are three communities producing high-quality coffee. A 

previous initiative to introduce “Blue-Mountain” variety from Jamaica failed because the trees did 
not adapt to the environment and died after a few years. 

- Another coffee variety, “Mundo Novo,” was introduced in the 80s but disappeared because of the 
coffee borer. 

- In many communities, soil fertility decreased steadily during the years and coffee production 
reduced. 
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Cocoa Agroforestry System 

- Since recent, there is a lot of interest in cocoa production by farmers 
- Cocoa has a high value; in Limbe, they sell to cooperatives and directly to the Dominican Republic. 
- Cocoa needs fewer shade trees (50% of the shade trees compared to coffee) 
- Cocoa is planted in low and foot slopes: 0 to 400m 
- Hurricanes and Strong winds are affecting cocoa branches 
- In the first years, farmers grow associated crops like yam and plantain. After a few years, they plant 

no more associated crops, only the shade trees. 
- General comment: Currently, agriculture has low value for people; there is a need to bring back 

youth farmers to agriculture. 

Legumes and Cereals package 

- High risk for beans production comes from droughts and intense rainfall. 
Farmers do up to 3 crop cycles (mountains with humidity) for beans (some areas two crop cycles): 
o North: May-July (Main); August-October; November-January (for plain areas in low altitudes) 
o North-East: black beans and lima beans: April – June (Main); August-December (low rainfall) 

- Aux Perches, high production of beans, now less because of droughts and intense rainfall. Varieties 
of red and crème colored beans are disappearing, price in the market has doubled, many black 
beans on the market: the reason is high demand for black beans. 

Roots and Tubers package 

- Crops in North: Yam (main), cassava 
- North-East: Sweet Potato (main), cassava 
- Pignon y La Victoire communities: Cassava (main), Sweet Potato 
- Farmers that are close to the border of the Dominican Republic sell cassava as flavor across the 

border. Low land availability for cultivation, especially in Borgni 
- Planting time of Yam: January – May; August – December 

Some farmers produce yam as permanent crop (on foot of a tree for permanent harvesting) 
- Sweet Potato in plain areas, planting month, is October to January/February (3 months), in the 

mountains from May to December (4 ½ months). 
- Cassava is planted in any month, no specific month, permanent harvesting. 
- Sweet Potato, Maiz, Cassava, Leguminosae, Pigeon pea, Pigeon Pea is harvested green, planted in 

Monoculture, good market: planting March – December. 
- High risk for Yam from Hurricanes (because plants are in vegetative status with many leaves) 
- Earth caterpillar in soil affects roots of tubers (reduces the economic value of crop). 
- In plain areas close to Cap Haitian: Sweet Potato and Rice very affected by climate risks 

(destroyed irrigation channels) 
- Limonade: Plantain, Yam, Sweet Potato, Taro, Malanga 
- Bahon: Cassava 

Rice package 

- Rice areas in the North: San Rafael (5-6.000 ha), La Cul, Limbe (200 ha, before 300.000 ha) 
- Northeast: Ouanaminthe (4.300ha), Ferrier (>2.500 a), Fort-Aliberte (~1.200 ha). 
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- In the past, farmers planted upland rice. Because of the high erosion in the mountains, there is no 
rice anymore. 

- If there is water available for irrigation, farmer do three cycles of 4 months each: December – March, 
April – July, August – November 

- Northeast: Farmers use new varieties from the Dominican Republic. When these varieties are 
planted, they result in three consecutive harvesting times (no re-planting necessary). 

- The main constraint is a lack of resources for rice production, for soil preparation, seeds, … 
- A bird “Dame Sara” is affecting Rice production 
- Disease: Paille Noire. 
- Comments by communities: 
- San Rafael: Rice from May to August; the rest of the year they do cash crops (vegetables) 
- Aux Perches: few areas available for planting and they have a high probability of flooding. 

Additionally, there is an insect that affects the grain on maturity 
- Northeast: In the mountains from June to December 
- North Mountains in Vallieres: July to December/January as upland Rice. 
- In the Mountains, hurricanes are affecting upland rice production; i.e., a harvested rice after a 

Hurricane impact is bitter. 

Vegetable Cash Crops package 

- Most vegetables are in San Rafael:  Leek, Bell Pepper, okra. 
- Farmers migrate part-time in the year to the Dominican Republic (for labor opportunities and to 

learn about technologies and practices). There is an informal knowledge transfer into Haiti through 
these farmers. 

- Cash crops are very important for the region. However, it is input-intensive, and revenue depends 
on costs for individual production and the production site. 

 

After the group discussion, participants were organised in groups. During the group work, participants 
had to discuss the following questions: 

4. What are the past experiences with climate Extremes, what were the losses in agriculture? 
5. What technological packages have been implemented in the past? 
6. What were the main barriers/limitations for implementation of technological packages in the 

past? 

Outputs from Group work were presented to the entire group of participants after the group work 
exercise (see Annex III), notes were taken from the discussions  (see Table 7). 

Table 7. Notes from presented group work outcomes. 

Past experiences with climate Extremes, what were the losses in agriculture? 

Group I: Flooding in plain zones, loss of plantations and animals; Erosion and landslides in mountain 
areas; Affected crops were Plantain, Yam, etc.; Damage from strong winds; Heavy Droughts; Plant 
diseases and insect infestations; Increased pest and diseases, illness of animals, hunger and high 
migration rates out of the area were the consequences. 
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Group II: 2 main rivers, if there are hurricanes, they cause much damage (dead of people and animals, 
crop plantations) in the area of Cap Haitian, Lemonade and Quardier Morin. 

Group III: Most frequent events are flooding’s, strong winds and droughts; Flooding’s frequent 
between October and November: Loss of Rice, Beans and Sweet Potato, Ocra production; Dead of 
animals; Strong winds cause destruction of Plantains and Papayas; Drought affects Rice, Sweet Potato, 
Beans, and animals (lack of water). 

Group IV: Natural disaster are flooding’s, hurricanes, erosion, and droughts; Most affected areas are: 
Vallieres, la Victoire, Pinon and Mombin-Crochu; Loss of plantations, dead animals; Lack of food for 
alimentation. 

What technological packages have been implemented in the past? 

Group I: Support for coffee/cocoa agroforestry systems; Implementation of Creole Garden systems 
with associated crops, diversification of crops for better availability of agricultural products; 
Promotion of measure of not leaving animals grazing freely; Planting of Grass bunds as barriers in 
cropland, for use as forage for animals and conservation of soils (project RESEPAG). 

Group II: Soil conservation, “Barreras vivas”, water retention constructions in slopes and “quebradas”, 
Stone walls as “curve de novel”; Stone walls in borders of river-beds “Gavione”; Barriers with food-
crops (Sweet potatoes, Yams, Beans), “food barrier” in Creole; Distribution of animals, agricultural 
tools. 

Group III: Soil preparation in Rice fields; Selected seeds (improved), non-traditional; Fertilizer and 
phytosanitary inputs and technical assistance; Result: increased yields from 2,5 to 3,5 tons per hectare 
in rice production; Soil preparation in Sweet Potato; Improved material for planting: “Hombre Loco”; 
Phytosanitary inputs, product that controls sweet potato roots; Technical assistance for Sweet Potato; 
Result: from 5 to 10 tons per hectare yield. 

Group IV: Implementation of “Creole garden”; Vegetable production; Rice programs; Agroforestry 
coffee/cocoa packages. 

What were the main barriers/limitations for implementation of technological packages in the past? 

Group I: Limitations are droughts; No quality seeds available; Flooding’s are affecting irrigation 
channels/systems; pests (insects) and diseases; Lack of financial services/access; Lack of work labor; 
Bad road infrastructure (difficult to transport produce to market); Lack of “cold storage room” for 
crops before sending to market. 

Group II: Lack of technical assistance; Lack of farm labor; Material/Knowledge for capacity building; 
Lack of financial resources for agricultural activities. 

Group III: Limitations are drought in Rice production; Delay in the logistic distribution of inputs; the 
Insufficient amount of inputs; Lack of technical assistance; Lack of follow up by farmers; Lack of 
financial resources. 

Group IV: Lack of financial resources; Lack of farm labor; Insufficient inputs for crop production; Low 
soil fertility; Problem of unavailability quality seeds; Problem of free-grazing animals; Lack of technical 
assistance. 

 

Participant’s recommendations for PITAG implementation in the North 

1. Implementation of a national re-forestation campaign and promotion of renewable energy as an 
alternative to using carbon for cooking 
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2. Promote value-chains and agro-industry to support the development of the rural economy 
3. Create job offers in rural areas 
4. Development and implementation of a “land use plan.” 
5. Re-think the past law of “code-rural” (since 40 years) that assures rural livelihoods 
6. Establish credit services and insurances for agriculture and small farmers 

 

Farmers experienced historical loss (FEHL) from climate risks 

In this chapter, we will present results from the ASRA tool that we used to calculate a Farmers 
Experienced Historical Loss (FEHL) that can be attributed to risks from disaster hazards as climate shock 
events; we included years where at least one disaster event occurred. We calculated FEHL for most 
relevant crops for Haiti, including all relevant crops for PTTA and the proposed new PITAG technical 
packages. 

Annual crops 

In the following, we show results for annual crops promoted through PTTA packages from 2013 to 2016. 
Rice and vegetables (market gardening package) are notably grown as irrigated crops in the perimeters 
of the North-east and St. Raphael, groundnut, and sweet potato packages have been promoted in the 
rain-fed areas. 

Figure 7 to Figure 10 show the quantified loss of yield for the crops mentioned above. Years with yields 
below the linear trend, which farmers would ‘expect’ without yield variability, are considered as loss 
years by farmers, being part of their production risk. For the calculation of FEHL, we used only losses 
from years where at least one climate hazard event was registered at the national level. Using this 
simple method, the gross production value loss is estimated as a total loss for rice being 40.69 million I$ 
between the year 1980 and 2016, which is an average 1.1 million I$ perceived loss per year. Although, 
the yield trend for rice has been positive and the trend line shows a steady increase in rice yields over 
the years, however, especially in the 1990s and earlier 2000s high yield volatility can be observed in 
Figure 7. In recent years, yields for rice have increased, but most likely were affected by drought events 
in 1992-1993, 2003 and 2014-2015. 

Compared to rice, estimated loss for vegetables and groundnuts which might be related to climate shock 
events are lower, 0.25 million I$ perceived average loss per year (Figure 8) for vegetables and 0.06 
million I$ for groundnuts (Figure 9). The comparison of vegetables and groundnuts shows that yields of 
vegetables declined within the observed timeline, while groundnuts increased over time by 13% (Figure 
8 and Figure 9). 

Sweet potato has been promoted through the PTTA program in the North-east department in 2015 and 
2016. Figure 10 shows that the yield of sweet potato has increased especially from 2008 to 2012, after 
more than a decade of low yields and experienced loss of sweet potato through different risks. This long 
period of low yields for Sweet Potato cannot be fully addressed to climate events, rather other variables 
might have influenced the yield levels. Same as for rice, the drought years of 2015 and 2016 might have 
affected the rain-fed crop sweet potato. 
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Figure 7. FEHL – Rice, paddy. 
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Figure 8. FEHL - Vegetables, fresh. 
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Figure 9. FEHL - Groundnuts. 



31 
 

 
Figure 10. FEHL - Sweet Potatoes. 
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Crops from perennial packages 

In the PTTA phase, five technical packages were promoted for perennial crops. The packages consisted 
of regeneration of existing and new plantations for coffee and cocoa, and an agroforestry garden 
package, called Creole garden. Although overlaps exist between all three packages, the creole garden 
package often included fruit and forest seedlings, accompanied by banana, pineapples, and yam for the 
lower stages of the agroforestry system. 

For the new PITAG phase, some changes have been proposed for the technical packages. New packages 
will focus more on cocoa and less on coffee. This is because of the predicted future impact of climate 
change on coffee (Eitzinger et al. 2014) and because of past experiences with low access to markets for 
selling the coffee. Further, it will focus on fruit trees like mango, avocado, coconut and banana; and 
accompanied crops for agroforestry systems, including tree seedlings like fruit trees. Sugarcane is also 
proposed to be promoted throughout the new PITAG implementation phase.  

Since 1980, the yield trend-line for coffee is showing a slow increase in yields. However, the main loss in 
yields in 1992 might be addressed to the drought event (Figure 11), most of the 4.1 million I$ loss in 
coffee production is linked to the 1992 yield decline. A similar trend can be observed for cocoa (Figure 
12), a drought-sensitive crop that is affected after three to four consecutive dry month, shows a decline 
in yields and related perceived loss between 1991 and 1995, most likely addressable to the 1992 
drought event. 

The yield trend for banana shows a decline in yields and a drop below the threshold since 2010, where 
six hazard events occurred in Haiti within one year, following years of floods, storms and droughts may 
be the reason for yields below the threshold (Figure 13). A total loss of gross production value of almost 
74 million I$ is most likely to explain because of climate-related risks. 
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Figure 11. FEHL - coffee. 

 



34 
 

 
Figure 12. FEHL - cocoa. 
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Figure 13. FEHL - bananas. 
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Figure 14. FEHL - pineapples. 
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Pineapples show a positive yield trend and especially since 2010 a significant increase in yields, following 
years of yield levels below the threshold, which might be attributed to flood and storm risks during the 
years 2000 to 2010 (Figure 14); the perceived annual loss for farmers is calculated as 0.03 million I$. 
Similar to pineapples, yams show a steady increase in yields, with several years below the threshold 
between the years 2003 to 2008. Since 2012, yields increased steep, but went back to the decadal trend-
line most likely because of drought years beginning in 2014 (Figure 15), perceived annual loss by farmers 
is 0.8 million I$. 

The mango yield trend line runs horizontally, with years below the threshold from 1993 to 1998, causing 
a total experienced loss of about 34 million I$ of gross production value (Figure 16). Both avocado and 
coconut show a strong decline in yields in the 1990s. Hence, to some extent, this decline might be 
because of the U.S. embargo in the mid-1990s and may influence the data analysis. However, climate-
related events like droughts in 1992 and 1993 might have further affected the production. The total loss 
on avocado, experienced as yield below the threshold, can be added to about 7 million I$ and for 
coconut about 1.5 million I$ of the gross production value of coconut production (Figure 17 and Figure 
18). 

Finally, sugarcane is showing a positive yield trend-line, with drawbacks in the years 2002 and 2003, 
which is most likely related to drought events. Total loss of sugarcane production from yield levels 
below the threshold are added up to about 21 million I$ (Figure 19). 

Estimated values in Figure 20 show all analyzed crops and major losses between the year 1980 and 2016 
and its possible relation to climate-related risks from hazard events. Data from the EM-DAT database 
show only the years of 1981 to 1985, 1991, 1995 and 1997 as years without climate hazard events being 
reported for Haiti. Climate-related events are most likely the major risk for agricultural production in 
Haiti and account for estimated 395 million I$ of experienced loss between 1980 and 2016, an average 
of 11 million I$ loss of gross production value every year. We ranked crops based on food supply 
quantity, harvested area, and gross production value, and show high loss most likely to be attributed to 
climate disasters with blue bars. Crops with frequent years of perceived loss (below yield trend) are rice, 
maize, sweet potatoes, plantains, common beans, onions and pineapples (column count in Figure 20). 
Crops with a negative yield development within the time series are bananas, vegetables, avocados, 
oranges, coconuts, lemons, mandarins, grapefruit and potatoes (column yield trend in Figure 20). The 
highest loss is perceived for bananas, sweet potatoes, rice, plantains, mangoes,  yams, sugarcane and 
maize (total column loss in Figure 20). 
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Figure 15. FEHL - yams. 



39 
 

 
Figure 16. FEHL - mangoes. 
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Figure 17. FEHL - avocados. 
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Figure 18. FEHL - coconuts. 
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Figure 19. FEHL - sugarcane. 
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1.3. Conclusions 

Haiti is an extremely vulnerable country to disaster risks. Out of 36 analyzed years, it has experienced 22 
years of Multi-Hazard events (at least two events per year). The thirteen most frequent affected 
municipalities have been affected by between 27 to 38 events during the analyzed years, and they 
account for 17% of all Hazard events in Haiti. They are mostly located in the departments Sud, 
Grand’Anse, Nippes, and Quest (see Figure 4). The historically most affected districts are in the South-
West Les Cayes, Jérémie, Port-au-Prince, Anse d’Hainault, Les Chardonniéres, Les Có teaux, Port-Salut, 
Corail, Aquin, Anse-á-Veau, Jacmel, Léogane and Les Gonaives in L’Artibonite department (see Figure 4). 

Local stakeholders depicted past experiences with climate extremes and related losses in agriculture, 
they explained the main barriers and limitations for implementation of technological packages in the 
past and provided recommendations for future implementations of technological packages, i.e. the six 
PITAG packages: Coffee Agroforestry systems, Cocoa Agroforestry systems, Legumes and Cereal 
package, Roots and Tubers package, Rice package and Vegetable Cash Crop package. In detail, focal 
group participants in the Northern departments recommended: i) Implementation of a national re-
forestation campaign and promotion of renewable energy as alternative to using of carbon for cooking, 
ii) Promote value-chains and agro-industry to support the development of rural economy, iii) Create job 
offers in rural areas, iv) Development and implementation of “land use plan”, v) Re-think the past law of 
“code-rural” (since 40 years) that assures rural livelihoods, and vi) Establish credit services and 
insurances for agriculture and small farmers. During the workshop with participants from the South 
departments, stakeholders recommended: i) Implement a national campaign for Re-forestation and the 
application of the existing law to protect existing forests, ii) Design and implement a national plan for 
urbanization that is based on a land use planning (zonification), iii) Technical and financial 
accompaniment of the agriculture sector. iv) Develop value chains for the agriculture sector, create save 
markets for commercialization and promote the agro-industry sector, and v) Develop the fishing 
industry. Results from the FEHL analysis show 29 most relevant crops for Haiti. FEHL values are average 
economic losses per year associated with climatic events (at least one climate event during the same 
year). In our analysis, we ranked crops using the average of three individual rankings of food supply 
quantity, harvested area, and gross production value from the FAOSTAT database. We used the ASRA 
method developed by WorldBank to estimate the perceived economic loss associated with climate 
events by farmers. Following this method, crops that experienced frequent years below the yield trend 
line and these losses can further be attributed to climate events, represent a higher risk for farmers. 

Farmers experienced hazard loss FEHL are presented in Figure 19. The highest economic loss values 
were calculated for bananas (about 74 million I$), followed by sweet potatoes (62), rice (41), plantains 
(38), mangoes (34), yams (30), sugarcane (21) and maize (19). The strongest trend decline in yields 
between 1980 and 2016 can be observed for lemons (-33% yield decline), followed by: grapefruit (-24), 
potatoes (-23), oranges (-22), bananas (-21), vegetables (-20), coconuts and tangerines (-18) and 
avocados (-16). Crops that are frequently affected by yield losses are maize (18 of 36 years), common 
beans (17 of 36 years), sweet potatoes (17 of 36 years), plantains (16 of 36 years), rice (15 of 36 years), 
pineapples (15 of 36 years) and onions (13 of 36 years). The strongest increase in yields can be observed 
for yams (+162% yield increase since 1980), followed by: sugarcane (+108), pigeon peas (+102), cowpeas 
(+65), sweet potatoes (+40), sorghum (+21), cabbage and cassava (+15) and groundnuts (+13). A year 
with most climate-related hazard events were 2016 and 2005 (8 reported events in EM-DAT database), 
followed by 2007 (7), 2010 (6) and 2012, 2003 and 1988 (5 events). Most relevant risks from climate 
events are flooding’s, hurricanes and droughts. Other related risks to these climate events are 
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landslides, strong winds which affect shade trees of agroforestry plantations, different pest and diseases 
that strike harder after climate events, destruction of infrastructure and loss of stored seeds, animals, 
crops, agricultural tools and fishing equipment, and, loss of soils through deforestation and subsequent 
erosion on heavy rainfalls.  
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2. Climate Risk Assessment 

2.1. Data and Methods 

2.1.1. Climate data and scenarios 

Outputs from General Circulation Models (GCMs) of the Coupled Model Intercomparison Project, Phase 
5 (CMIP5) were used to quantify long-term climatic change impacts for Haiti (Figure 21). GCMs 
represent physical processes in the atmosphere, ocean, cryosphere and land surface and they are 
available for simulating the response of the global climate system to increasing greenhouse gas 
concentrations. A next-generation climate change scenarios, Representative Concentration Pathways 
(RCPs), were used for this analysis (Moss et al. 2010). The model outputs provide different pathways of 
greenhouse gas concentrations. The scenarios take alternative futures in global greenhouse gas and 
aerosol concentrations as their starting point. For our study, we selected the RCP 8.5 scenario, which is 
characterized by increasing greenhouse gas emissions over time representative leading to high 
greenhouse gas concentration levels at the end of the century (Riahi et al. 2011). The RCP 8.5 scenario 
represents a > 2.0 °C warming scenario, which is more likely if the international community cannot 
comply with the current policy agreements of its recent Paris Agreement (Rhiney et al. 2018). 

 

 

Figure 21. GCM model outputs showing Precipitation and Temperature changes for Haiti; Source: (Alder, 
Hostetler, and Williams 2013). 

2.1.2. Spatial downscaling of Climate data for Modelling 

To obtain regional predictions of climatic changes, we used downscaled climate data from the CCAFS 
Climate portal (http://ccafs-climate.org). Outputs of future climate change predictions are downscaled 
using a method based on thin plate spline spatial interpolation of anomalies (deltas) of original GCM 
outputs (Ramirez-Villegas and Jarvis 2010). The method assumes that changes in climates are only 

http://ccafs-climate.org/
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relevant at coarse scales and that relationships between variables are maintained towards the future. 
We used a spatial resolution of 30 arc seconds (approximately 1 kilometer at the Equator) for our 
analysis. To assess the impact of climate change, we used the data for mapping the spatial distribution 
of changes of bioclimatic variables and for modeling of climate envelopes of specific crops that are 
relevant for Haiti. More generally, for assessing impacts of climate change on intervention areas that are 
intended for implementation of PITAG packages. 

2.1.3. Crop climate-envelope model EcoCrop 

We used the basic mechanistic model ECOCROP (Hijmans et al. 2001) to spatially model the suitability of 
Haiti’s land area for each crop under current climate conditions and projected climate conditions using 
the RCP 8.5 scenario from 2040 to 2069 (the 2050s). The model uses climate envelopes for each crop, 
i.e., optimum and marginal ranges for temperature and rainfall, to determine the ecological niche of 
each crop and calculates a suitability-index between 0 and 100 as a model output. 

The suitability-index is calculated every month and includes the total number of months for a crops’ 
specific growing period. The model computes the lowest suitability-index within the growing period and 
uses the identified value as the overall suitability-index. The model repeats this procedure using all 
possible starting months and provides a final result giving the best suitability-index using the optimal 
growing period. For this study, we used an overall suitability-index combining temperature, rainfall and 
the best starting month (represented as numbers for the month from one to twelve). ECOCROP has 
been used in several studies to assess the impact of climate change on crop production (Andy Jarvis et 
al. 2012; Eitzinger et al. 2013; Ramirez-Villegas, Jarvis, and Läderach 2013). Crop-specific model 
parameters were derived from the Ecocrop plant database (FAO 2000) and from previous CIAT studies 
where these parameters have been validated and refined by crop experts. Based on availability of crop 
parameters, we modeled most crops that are grown in Haiti, see Table 9 for a list of crop-climate 
envelopes that were used for the modeling of climate suitability of 12 crops in Haiti.  

2.1.4. Geospatial analysis 

As the final modeling step, we combined the climate-suitability layer from ECOCROP with a layer of land 
use classification and soil capacity to identify potential areas for crop production in both current and 
future climate. We used the 2016 MODIS Land Cover Product with a 500 m resolution (Friedl et al. 
2010). We adopted the Type 1 land cover classification scheme developed by the International 
Geosphere-Biosphere Programme (IGBP). We reclassified the original 17 categories into four categories 
for our model: i) not available for agriculture (includes water, urban or built-up areas, permanent 
wetlands and among others), ii) areas to be protected from crop production (includes five forest classes 
from MODIS), iii) available as cropland (cropland, grassland, savannas), and iv) mosaic areas exposed to 
land use change (shrubland and woody savannas). For soil capacity and areas potential for land use we 
used data from the National Geodata center Centre National l’Information Géo-Spatiale (CNIGS), 
received from htt://haitidata.org. 
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2.2. Baseline maps 

 
Figure 22. Vegetation cover in PITAG zones in the North and South region. 

Baseline maps were generated using the most recent available secondary data sources. Most of the data 
could be obtained from the Haitidata.org portal for geospatial data sources of Haiti, provided by the 
national GIS center of Haiti “Centre National de l’Information Géo-Spatiale (CNIGS).” 

We also used available public geodata from: 

• MODIS (Friedl et al. 2010); 
• SRTM (A. Jarvis et al. 2008); 
• WorldPop  (http://www.worldpop.org.uk/) 

Finally, we consulted other institutions like The Nature Conservancy to provide data access to data that 
have been collected in Haiti within their projects. 
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Figure 23. Groundwater potential in PITAG zones in the North and South region. 

 

Figure 24. Soil Capacity in PITAG zones in the North and South region. 
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Figure 25. Land use Potential in PITAG zones in the North and South region. 

 
Figure 26. Key Infrastructure in PITAG zones in the North and South region. 
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2.3. Haiti’s Exposure to climate change 

2.3.1. Long-term changes in precipitation and temperature 

The bioclimatic variables represent annual trends, seasonality and extreme or limiting environmental 
factors. Table 8 shows changes for all 19 variables as the average for Haiti. 

Table 8. Bioclimatic variables and Future changes in Haiti. 

Bioclimatic Variable Predicted Change by 2050 (RCP 8.5) 

BIO1 = Annual Mean Temperature 2 ˚C 

BIO2 = Mean Diurnal Range1 1 ˚C 

BIO3 = Isothermality2 -3 

BIO4 = Temperature Seasonality3 2 

BIO5 = Max Temperature of Warmest Month 2.6 ˚C 

BIO6 = Min Temperature of Coldest Month 0.8 ˚C 

BIO7 = Temperature Annual Range4 1.7 ˚C 

BIO8 = Mean Temperature of Wettest Quarter 1.8 ˚C 

BIO9 = Mean Temperature of Driest Quarter 2.1 ˚C 

BIO10 = Mean Temperature of Warmest Quarter 2.1 ˚C 

BIO11 = Mean Temperature of Coldest Quarter 1.9 ˚C 

BIO12 = Annual Precipitation -126 mm (-9%) 

BIO13 = Precipitation of Wettest Month 5 mm 

BIO14 = Precipitation of Driest Month -3 mm 

BIO15 = Precipitation Seasonality5 1 mm 

BIO16 = Precipitation of Wettest Quarter -19 mm 

BIO17 = Precipitation of Driest Quarter 6 mm 

BIO18 = Precipitation of Warmest Quarter -84 mm (-19%) 

BIO19 = Precipitation of Coldest Quarter 23 mm (+17%) 

 

In the following, we show predicted the future change of climate, using the RCP 8.5 scenario for the 
period of the year 2040 to 2069, we call it the 2050s. We show bioclimatic variables as annual trends 
and compare current with future climates: 

                                                           
1 (Mean of monthly (max temp - min temp)) 
2 (BIO2/BIO7) (* 100) 
3 (standard deviation *100) 
4 (BIO5-BIO6) 
5 (Coefficient of Variation) 
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Figure 27. Mean temperature Change (BIO1) by 2050s, using the RCP 8.5 greenhouse gas emission scenario. 

Figure 27 shows the change of mean annual temperature (Bio 1) for Haiti and its spatial distribution 
from the downscaled climate data. Following the path of the RCP 8.5 scenario, temperatures will have 
been increased by the mid of the century between less than 2 to more than 3 degree Celsius in Haiti. 
The CMIP5 outputs provide different models. For this study, we used an ensemble of 33 GCMs; we are 
showing the variation of models to demonstrate a spatial coefficient of variation, as a means to provide 
information about the uncertainty of model outputs (Figure 27, small maps). For temperature, variation 
between models is low in the coastal areas, and higher in mountainous areas. 

We only show one emission scenario to demonstrate mid-term climate change impact, the RCP 8.5 for 
the 2050s, however, differences between scenarios are minimal until the mid of the century because 
the response of the climate system to changes in emission are secondary feedback loops and delayed. 
Depending on Intergovernmental Agreements (e.g. the Paris Agreement from 2015) and the feasibility 
of holding warming below 2 degree Celsius increase above pre-industrial levels and reducing it below 1.5 
degree Celsius by 2100, changes between scenarios are more relevant for showing differences by the 
end of the century (the year 2100) (Schaeffer et al. 2015). 

Figure 28 shows the same spatial distribution of temperature changes for the bioclimatic variable 
temperature of the warmest quarter (Bio 10). Though temperature changes are very similar to the 
annual mean temperature change, however, it can be observed that areas below 2.5 degree Celsius 
reduce at the coastal belt, and the 3 degree Celsius area is expanding towards the coast. 

Predicted changes for rainfall have higher uncertainty between GCMs, up to 17% and 21% difference 
between models for total annual rainfall change and change of rainfall during the wettest quarter of the 
year (Figure 29 and Figure 30). Overall, in many areas, the future trend shows less rainfall in Haiti. 
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Figure 28. Mean temperature Change of Warmest Quarter by 2050s, using the RCP 8.5 greenhouse gas emission scenario for 
Guyana. 

 
Figure 29. Change of Annual Rainfall by 2050s, using the RCP 8.5 greenhouse gas emission scenario. 
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Figure 30. Change of Rainfall in the Wettest Quarter by 2050s, using the RCP 8.5 greenhouse gas emission scenario. 

 

Sea-level rise 

According to the recently published Fifth Assessment Report (AR5) of the IPCC, future changes in climate 
are unavoidable: “It is virtually certain that over the 20th-century sea level rose, with a very likely range 
of 2.8 to 3.6 mm per year between 1993 and 2010.” (IPCC 2013). Especially PITAG areas in the South will 
be affected by sea-level rise by an increase of damage from hurricane landfalls and saltwater intrusion 
of fields that are located close to coastal areas.  
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2.3.2. Risks from Climate Variability 

Long-term climate change indicators are important for Adaptation and Mitigation Measures. However, 
the short impact of climate variability and climate-related disaster events are more immediate and 
stronger perceived by people. People’s learning about climate change is best from personal experience 
and beliefs (Myers et al. 2013). For many people climate change still happens to be a small probability 
problem at this point,  and yet, most people do not differentiate between weather and climate (Weber 
2010) resulting in public’s missing capacity to perceive climate variability as distinct from climate change 
(Finnis, Sarkar, and Stoddart 2015). 

The Fifth Assessment Report (AR5) of IPCC expresses “high confidence that the intensity of extreme 
precipitation events will increase with warming,” while “it is likely that the global frequency of tropical 
cyclones will either decrease or remain essentially unchanged, concurrent with a likely increase in both 
mean tropical cyclone maximum wind speed and rain rates. More extreme precipitation near the 
centers of tropical cyclones making landfall is likely in North and Central America.” (IPCC 2013). 

For Haiti, farmers are exposed to many risks from climate variability (see also chapter 1). Risks from 
floods and landslides have caused high impact in the past and are currently increasing their frequency 
and intensity (see Figure 3). Data from the Global Risk Platform show areas that are at risk from 25-year 
event Flood Hazard events from rivers, and areas of high risk for frequent flooding as a risk level 1 to 5. 
Some areas that are proposed for implementing PITAG technological packages in the Northern region 
are also exposed to drought events (Figure 31). 

 

 
Figure 31. Flood and Drought Risks in PITAG zones in the North and South region. 
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2.3.3. Other Climate-related Risks in PITAG zones 

 
Figure 32. Vegetation cover and Land use classification in PITAG zones in the North and South region. 

Other non-climate risks are directly related to climate risks. Tree cover loss from deforestation, 
accelerated soil erosion and landslides affecting agricultural infrastructure are severe all over Haiti. We 
map land use change in Figure 32, the risk of soil erosion in Figure 33 and risks to road infrastructure in 
Figure 34.  
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Figure 33. Erosion Risk areas in PITAG zones in the North and South region. 

 
Figure 34. Key Infrastructure at risk from Climate and related Risks in PITAG zones in the North and South region. 
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2.4. Sensitivity of crops 

2.4.1. The sensitivity of coffee and mango to climate change 

In 2014, a study conducted by the International Center for Tropical Agriculture (CIAT) and Catholic Relief 
Services (CRS) revealed that future changes in temperature and rainfall patterns would have significant 
effects on the suitability of coffee and mango for production in Haiti (Eitzinger et al. 2014).  The study 
assessed long-term climate change impacts on coffee and mango production and provides the following 
key messages for coffee and mango production related to climate change, taken from (Eitzinger et al. 
2014): 

• The quality and yields of coffee in regions where it is currently produced (especially at lower 
elevations) may decline as a result of lower rainfall and higher night and daytime temperatures. 

• A projected upward shift in the areas where coffee is suitable will increase the risk of high-
altitude forests and protected areas being converted to cropland. 

• Key ecosystem services provided by coffee must be protected through short- and long-term risk 
management strategies (e.g., crop diversification and full crop substitution). 

• In areas where climate change will make coffee only slightly less suitable, farmers should adapt 
their production by investing in irrigation systems, improving shade management, and adopting 
drought-tolerant coffee varieties. 

• In areas where coffee production will cease to be suitable, landowners should begin diversifying 
agricultural systems, with the aim of eventually switching to crops, such as cocoa, that are 
expected to remain highly suitable for cultivation throughout the country. 

• Mango will also remain highly suitable for cultivation in Haiti and could, therefore, replace 
coffee and other crops, which will become less suitable in areas between 500 and 1,000 masl by 
2050. 

 
Figure 35. Impact of climate change on coffee and mango suitability in Haiti; the map is taken from (Eitzinger et al. 2014) 

Figure 35 shows areas losing its suitability by 2050s for coffee and mango (red areas) and areas gaining 
suitability in green. It can be observed that especially low altitude areas in both PITAG regions in the 
South and North will be less suitable for coffee in the future. 
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2.4.2. Outputs from EcoCrop modeling 

Table 9. Crop parameters for ECOCROP model adapted from FAO (2010) and validated through published sources (Validation). 

 Temperature (°C) Rainfall (mm per year) 

Crop Validation Absolute 
minimum 

Optimal 
minimum 

Optimal 
maximum 

Absolute 
maximum 

Absolute 
minimum 

Optimal 
minimum 

Optimal 
maximum 

Absolute 
maximum 

Banana (Musa 
spp.) 

(Ramirez et al. 
2011) 

15 24 27 35 700 1000 1300 5000 

Cacao 
(Theobroma 
cacao) 

University of 
West Indies 
(UWI) 

15 20 30 38 1000 1250 2500 2800 

Cashew 
(Anacardium 
occidentale) 

No 5 15 35 46 400 750 1600 4000 

Cassava 
(Manihot 
esculenta) 

(Ceballos et al. 
2011) 

15 22 32 45 300 800 2200 2800 

Common beans 
(Phaseolus 
vulgaris) 

(Beebe et al. 
2011) 

13.5 17.5 23.1 25.6 200 363 450 710 

Lima beans  
(Phaseolus 
lunatus) 

International 
Center for 
Tropical 
Agriculture 
(CIAT) 

10
 
  

14.6 30 40 60 360 1500 3000 

Maize (Zea 
mays) 

No 14 19 27 30 258 357 594 731 

Pigeon pea 
(Cajanus cajan) 

(Khoury et al. 
2015) 

18 25 35 45 270 600 1000 1400 

Sorghum 
(Sorghum 
bicolor) 

(Ramirez-
Villegas, Jarvis, 
and Läderach 
2013) 

17.8 26.7 37.4 39.1 160 500 1800 2780 

Sweet potato 
(Ipomoea 
batatas) 

(Eitzinger et al. 
2013) 

15.5 20 32 35 100 355 406 1500 

Taro (Colocasia 
esculenta) 

No 10 21 28 35 1000 1800 2700 4100 

Yam 
(Dioscoreaceae 
rotundata) 

International 
Institute for 
Tropical 
Agriculture (IITA) 

20 25 34 40 750 1100 1400 2000 

 

Table 9 is showing the crop-climate envelope parameter we used to run the EcoCrop model and 
calculate a suitability index between 0 and 100. As a basis, we used parameters from the FAO database 
(FAO 2000), and were possible; we used improved parameters that have been validated through experts 
in projects and field experiments. 
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Table 10 provides an overview of maps produced from EcoCrop outputs (see the description of 
methodology in chapter 2.1.3 and 2.1.4). For each crop, we show areas where the crop will reduce its 
suitability by the 2050s below a defined threshold (- -), areas where it will reduce suitability, but remain 
above the threshold (-), areas where suitability will remain the same by 2050s, areas where suitability 
will increase (+), and areas that are currently below the threshold, but will become suitable by 2050s). 

 

Table 10. Overview of Ecocrop model outputs of selected crops. Maps show areas where crop suitability will remain at the same 
level in the future (=), areas where suitability will increase (+) and areas where the crop will decrease its suitability to local 
climate (-). Areas that increase/decrease above or below a defined threshold of suitability are shown as areas probably being 
lost in the future (- -) and areas that could become a climate opportunity (+ +) for the crop. 
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2.5. Recommendations 

2.5.1. Coffee Agroforestry Systems Package 

 
Figure 36. Change of Future climate-suitability of Coffee by 2050s: A - South Region: intersected layers of suitability change, 
good soil capacity and available land; B - North Region: intersected layers of suitability change (results taken from: (Eitzinger et 
al. 2014)) good soil capacity and available land; C - Spatial Intersection of suitability change and available land (cropland, 
agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 

Following a “business as usual” scenario for future climate change, coffee is expected to be less suitable 
in many regions o Haiti. Therefore, areas for implementing PITAG technological packages must be 
selected carefully, using strategies that focus on increasing the climate resilience of crop production and 
farming households. Although, Figure 36-C shows areas with remaining or even increasing areas for 
coffee suitability n 2050s, most of these areas disappear after overlaying soil capacity limitations Figure 
36-D. However, there are some small areas with increasing suitability in the South (Jérémie, Beaumont, 
Roseax, Corail, Pestel, and Chantal). In the North, where coffee has been promoted recently (e.g., 
farmers mentioned Dondon and Pilate in the focal workshops), most areas are reducing suitability. For 
these areas, it is essential to focus on adaptation measures that improve the climate resilience of crops 
(e.g., practices to increase soil humidity, increase shade tree coverage, stress-resistant varieties). It is 
recommended to combine coffee plantations in these areas with associated crops, to diversify the 
farmers’ production that can deal with the changing climate. Indirectly, coffee production will be 
affected by damages to infrastructure like roads, especially landslides in mountain areas and flooding’s 
of important roads to transport the coffee across the country for export. 
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2.5.2. Cocoa Agroforestry Systems Package 

 
Figure 37 Change of Future climate-suitability of Cocoa by 2050s: A - South Region: intersected layers of suitability change, good 
soil capacity and available land; B - North Region: intersected layers of suitability change good soil capacity and available land; C 
- Spatial Intersection of suitability change and available land (cropland, agroforestry, pasture mixed); D - Spatial Intersection of 
suitability change and good soil capacity. 

Overall, cocoa has a higher potential for coffee in both regions, the Southern and Northern region 
respectively (Figure 37). 

While many areas remain suitable in the future, and where no soil limitations or land use restrictions 
exist, it can be promoted in most communities of the Southern and Northern regions. However, some 
areas in the North may become too dry for cocoa production, as areas with several consecutive dry 
months provide limitations for the crop.  

Increased suitability of cocoa in areas with low limitations from soil capacity and land use availability can 
be expected through climate change in Milot (Northern region) and Chantal (Southern region). 

Indirectly, cocoa production will be affected by damages to infrastructure like roads, especially 
landslides in mountain areas and floodings of important roads in plains, which are important means of 
transportation of cocoa across the country for export. 
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2.5.3. Legumes and Cereals Package 

 
Figure 38. Change of Future climate-suitability of Common Beans by 2050s: A - South Region: intersected layers of suitability 
change, good soil capacity and available land; B - North Region: intersected layers of suitability change good soil capacity and 
available land; C - Spatial Intersection of suitability change and available land (cropland, agroforestry, pasture mixed); D - 
Spatial Intersection of suitability change and good soil capacity. 

Compared to perennial crops like coffee and cocoa, for the cereal and legume package composed of 
annual crops, long-term changes from climate change are less critical, as crops can be changed easier 
and are productive in its first year. However, risks from climate variability like heavy rainfalls in a short 
period as reported by workshops participants are already affecting profoundly production, i.e., beans. 
We have shown in a previous chapter (2.3.1) that rainfall in the wettest quarter of the year will increase 
in some regions (Figure 30), and this could be an indication that more extensive rainfalls can be 
expected in the future. However, the uncertainty of predicted changes in rainfall is higher than for 
temperature. 

Overall, it can be observed in Figure 38, Figure 39, Figure 40, Figure 41, Figure 42 and Figure 43 that 
suitability differs between individual cereals and legume crops. While Common beans reduce its 
suitability in the future climate scenario in most areas, most other crops remain or even increase 
suitability with future climate. Most significant increase in areas with positive suitability change can be 
observed for Pigeon Pea (Figure 40) and Sorghum (Figure 43); lima beans remain suitability in most 
areas (Figure 39). For the implementation of PITAG packages, it will be important to spatially define 
priority areas for each crop based on risks from current climate variability and future potential through 
long-term climate change. 
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Figure 39. Change of Future climate-suitability of Lima Beans by 2050s: A (South Region) and B (North Region) - intersected 
layers of suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 

 
Figure 40. Change of Future climate-suitability of Pigeon Pea by 2050s: A (South Region) and B (North Region) - intersected 
layers of suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 
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Figure 41. Change of Future climate-suitability of Cashew by 2050s: A (South Region) and B (North Region) - intersected layers of 
suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 

 
Figure 42. Change of Future climate-suitability of Maize by 2050s: A (South Region) and B (North Region) - intersected layers of 
suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 
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Figure 43. Change of Future climate-suitability of Sorghum by 2050s: A (South Region) and B (North Region) - intersected layers 
of suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 
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2.5.4. Roots and Tubers Package 

 
Figure 44. Change of Future climate-suitability of Banana/Plantain by 2050s: A - South Region: intersected layers of suitability 
change, good soil capacity and available land; B - North Region: intersected layers of suitability change good soil capacity and 
available land; C - Spatial Intersection of suitability change and available land (cropland, agroforestry, pasture mixed); D - 
Spatial Intersection of suitability change and good soil capacity. 

Similar to cereals and legumes, there are winners and losers from long-term climate scenarios, and 
crops are vulnerable to climate variability in different ways. While Bananas/Plantain (Figure 44) and 
Sweet Potato (Figure 48) are gaining suitability in most areas from climate change, Yams are losing in 
some (Figure 46). Cassava remains suitable and is resistant to climate risks (Figure 45); workshop 
participants confirmed that cassava is a resistant crop. Taro, traditionally grown in Haiti was mentioned 
by workshop participants to be less critical now for farmers, will reduce future suitability through 
climate change models (Figure 47). 

However, workshop participants mentioned many problems related to the current production of these 
crops, like strong winds that affect yam, cassava and banana production, and pest and diseases that 
affect crops. 
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Figure 45. Change of Future climate-suitability of Cassava by 2050s: A (South Region) and B (North Region) - intersected layers 
of suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 

 
Figure 46. Change of Future climate-suitability of Yam by 2050s: A (South Region) and B (North Region) - intersected layers of 
suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 
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Figure 47. Change of Future climate-suitability of Taro by 2050s: A (South Region) and B (North Region) - intersected layers of 
suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 

 
Figure 48. Change of Future climate-suitability of Sweet Potato by 2050s: A (South Region) and B (North Region) - intersected 
layers of suitability change, good soil capacity and available land; C - Spatial Intersection of suitability change and available land 
(cropland, agroforestry, pasture mixed); D - Spatial Intersection of suitability change and good soil capacity. 
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2.5.5. Rice Package and Vegetables Cash Crop Package 

Due to lack of climate-envelope parameters that suits to the local varieties in Haiti, we could not run the 
Ecocrop model for rice and vegetable crops. More comprehensive crop models could fill this gap, but 
could not be applied to this study. Due to the fact, that these crops depend mostly on irrigation, risks of 
irrigation infrastructure, water availability and input management are most important for these crops. 

For further risk for rice farmers is a saltwater intrusion in coastal areas. Because it contaminates 
groundwater aquifers, water resources are unavailable or can directly affect production. 

To address the problem of rising sea level and consequent saltwater intrusion in Haiti’s rice lands, we 
propose developing a program for the adoption of salt-tolerant rice varieties and management practices 
to reduce their adverse effects. Haiti is also expected to face rising temperatures with climate change, 
requiring the adoption and development of heat tolerant varieties and water management practices to 
cope with higher temperatures. Greater climate variability will also require the need for a more 
comprehensive selection of available technologies to improve rice production. These technologies 
include better varieties for flood and drought conditions, varieties that are tolerant to pest and diseases, 
as well as a series of management practices that promote efficient use of inputs and water 
management. 

Improvements in water management, i.e., Irrigation infrastructure needs to be improved for farmers. 
Currently, it exists in some areas but is often affected by climate events like hurricanes, floodings, and 
landslides. To guarantee the sustainability of implemented PITAG packages, there should be a 
comprehensive water management plan for each region to be implemented. 

In this context, water resource efficiency is crucial for implementing packages that are related to 
irrigation, i.e., for rice and vegetable cash crops. Currently, groundwater resources are considered 
abundant in Haiti, but expected economic development and climate change will put more stress on 
groundwater resources in the future (Adamson, Jean-Baptiste, and Miner 2016). Further, the potential 
of groundwater recharge due to geological formations varies strong (see baseline map Figure 23). 

In other studies, the groundwater availability in Haiti has been reported as one of the lowest in the 
world: “… 50% of the rural population lack access to improved sources of water … some of Haiti’s 
primary aquifers are over-exploited, while others are undiscovered or underutilized… potentially 
increase to an unsustainable 126% by 2050 in a scenario that considers future population growth and 
achievement of economic metrics similar to the Dominican Republic. …The total annual rainfall of Haiti 
can be interpreted as surprisingly abundant; however, the effectiveness of maintaining soil moisture is 
essentially nullified by prevailing high temperatures, dry season droughts, and deforestation …” 
(Adamson, Jean-Baptiste, and Miner 2016). 

Adamson et al. (2016) further provide a detailed evaluation of available access of the rural agricultural 
population to water through wells: “Many of the wells in Haiti are community wells located in rural and 
urban public areas, along roads that are relatively easy to access. Such wells are often equipped with 
hand pumps and have been installed by nongovernmental organizations (NGOs) or through multilateral 
funded programs; approximately half of the public wells in the Centre and Nord departments without a 
management program are inoperable, whereas 96% of 206 wells (or 198 wells) with a management 
program are operational.” In Figure 26 we show georeferenced wells in the PITAG regions South and 
North; approximately half of the existing wells are still uncaptured. 
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3. Disaster and Climate Risk Management Plan 

3.1. Perennial crops: Coffee and Cocoa Agroforestry System packages 

Currently, farmers do not have enough areas in higher altitudes with enough cover tree density for 
coffee agroforestry systems, they have moved to lower altitudes, but are confronted with less suitable 
climates for coffee, especially higher temperature and lack of sufficient soil humidity are current 
limitations, which might be aggravated in the future. 

During the focal workshops, stakeholders explained that coffee is grown between 600 to 800 m.a.s.l.in 
the North and between 600 to 1200 m.a.s.l in the South. Farmers abandoned the higher regions in the 
North because of the reduced availability of shade trees and increased soil erosion. Shade trees have 
been reduced because of hurricanes and deforestation (most often for charcoal). Taking into account 
the future climate scenarios for coffee in Haiti, it is essential to pre-select areas for implementation of 
coffee packages, which will remain suitable or where predictions show a little reduction of suitability in 
future scenarios. Within the selected areas for implementing the PITAG packages for coffee and cocoa, it 
is critical to focus on adaptation measures that improve climate resilience of crops (e.g., practices to 
increase soil humidity, increase shade tree coverage, stress-resistant varieties) (Eitzinger et al. 2014). It 
is recommended to combine coffee plantations in these areas with associated crops, to diversify the 
farmers’ production risk. Farmers in some parts of Haiti already applying a risk coping strategy by 
growing cash crops like maize in young cocoa plantations.  

In the further, past reduction of coffee plantations in Haiti are strongly related to low access to capital, 
insufficient technical assistance, high incidence of pest and diseases, lack of market opportunities and a 
missing value chain that enables farmers directly to buyers for exportation (Rodríguez, Castañeda, and 
Lundy 2011). Low price, lack of capacity and training together with reduced availability of land with 
suitable conditions for coffee are the main limitations for farmers. Although local stakeholders 
commented during the workshops that farmers’ perception of coffee has become positive again, the 
implementation of the new PITAG program must address above mentioned issues in an integrated way. 
Instead of implementing the coffee agroforestry system package as a technological fix solution, it should 
combine capacity building and training, knowledge transfer, technological packages, the building of local 
cooperatives and market opportunities. 

Based on bioclimatic suitability analysis, cocoa has a higher potential for coffee in both regions, the 
Southern and Northern region respectively. While many areas remain suitable in the future, and where 
no soil limitations or land use restrictions exist, it can be promoted in most communities of the Southern 
and Northern regions (see Figure 36). Especially in lower altitudes, where coffee is not a viable strategy 
for the future and where climate suitability analysis shows that cocoa is, in general, highly suitable for 
production in Haiti and is likely to remain so, despite long-term changes in the climate. Although local 
stakeholders mentioned in workshops that farmers perceive cocoa more resistant compared to coffee, 
characteristics, and limitations for developing the crop as an agroforestry system are similar and during 
the planned implementation of PITAG packages, the issues mentioned for coffee above, also apply for 
cocoa and must be addressed in an integrated way. 

A management plan for agroforestry system packages should follow these steps: 

1. Identify areas that will become more suitable for the crop, remain suitability or show low 
suitability reductions in future climate change scenarios. For identifying these areas, take into 
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account the potential risks from climate disasters, especially impacts from landslides, 
hurricanes, and droughts. See Figure 36 and Figure 37.  

2. Identify site-specific social-ecological limitations for developing agroforestry systems in selected 
areas 

3. Carry out a Rapid Appraisal (RA) with local stakeholders and design a risk diversification strategy 
for farmers: diversify agricultural systems by integrating associated crops and general income 
diversification. The Climate-smart agriculture rapid appraisal (CSA-RA): A tool for prioritizing 
context-specific climate-smart agriculture technologies (Mwongera et al. 2016) is recommended. 

4. Design and develop a capacity building and training plan for farmers 
5. Carry out a long-term environmental and economic feasibility assessment for sustainable 

agroforestry systems in selected areas (environmental and bioclimatic suitability, access to 
knowledge transfer, financial instruments and markets) 

3.2. Annual crop packages 

Compared to perennial crops like coffee and cocoa, for the cereal and legume package composed of 
annual crops, long-term changes from climate change are less critical, as crops can be changed easier 
and are productive in its first year. However, risks from climate variability like heavy rainfalls in a short 
period as reported by workshops participants are already affecting profoundly production, i.e., common 
beans, maize. Both crops, maize, and common beans are also experiencing frequent economic loss from 
climate disasters, our FEHL analysis in Figure 20 show, that maize experienced 18 of 36 years with yields 
below the trend line and common beans 17 of 36 years. While future scenarios show a further decrease 
in suitability for these crops, other crops are promising and could be promoted through PITAG as future 
opportunities of climate change, like Pigeon Pea, Sorghum, and lima beans. 

Similar to cereals and legumes, roots and tubers crops show different suitability changes in future 
scenarios and these scenarios should be considered for selecting spatial sites for implementing PITAG 
packages. However, risks from climate variability and disasters are more critical for these crops than 
long-term changes. During the stakeholder workshops, participants have reported that yams, bananas, 
and cassava are mostly affected by strong winds and hurricanes. Suitability analysis for sweet potatoes 
and cassava show a good potential for this crop in most regions, on the contrary, yam, and taro loose 
climate suitability with future scenarios and yam is additionally exposed to high risks from strong winds. 
Banana and plantain are extending suitable areas away from coastal areas to mountainous inland areas 
in the future. However, strong winds are also affecting banana crops, and sites for PITAG 
implementation must be selected based on areas with lower risks from hurricanes and strong winds. 
Participants from the workshops in the North reported that strong winds frequently affect (up to four 
times per year) plantain production. 

For Rice and vegetables cash crops, irrigation is most important, and areas or implementing PITAG 
packages should consider that irrigation infrastructure gets frequently affected by climate disasters like 
floods and hurricanes, a management plan for annual crop packages that requires irrigation 
infrastructure must integrate a long-term maintenance plan for the infrastructure, considering past 
experiences and frequencies of destruction from disaster risks. 

A management plan for annual crop packages should follow these steps: 

1. Strategically identify areas of preference of each crop based on bioclimatic suitability and past 
experiences from climate disasters. Especially floods and hurricanes are risks in low altitude 
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plains, while other risks like landslides and erosion are pre-dominant in mountainous areas. 
See Figure 38 in Figure 48. 

2. Identify requirements for infrastructure, like irrigation, emergency shelters, storage and 
collection centers and access to local markets. 

3. Identify site-specific social-ecological limitations for developing annual crop packages with 
farmers in selected areas 

4. Carry out a Rapid Appraisal (RA) with local stakeholders and design a risk diversification strategy 
for farmers: diversify agricultural systems through crop- and income diversification. 

5. Design and develop a capacity building and training plan for farmers 
6. Carry out a long-term feasibility assessment for sustainable production of annual crops in 

selected areas (environmental and bioclimatic suitability, access to knowledge transfer, financial 
instruments and markets) 
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Annex I. EM-DAT database for Haiti 

Table 11. Historical disaster events for Haiti from the EM-DAT database, Source: 

EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

2017-0452 2017-11 Flood 
 

Land-/Mudslide 5  50                         
-    

 

2017-0383 2017-09 Storm Tropical cyclone 
 

3  -                           
-    

Hurricane 
'Maria' 

2017-0381 2017-09 Storm Tropical cyclone Flood 2  40                         
-    

Hurricane 'Irma' 

2017-0209 2017-05 Flood 
  

26  -                           
-    

 

2016-0418 2016-11 Flood Riverine flood Land-/Mudslide 13  3                         
-    

 

2016-0355 2016-09 Storm Extra-tropical 
storm 

 
546  2,100               

2,000  
Hurricane 
Matthew 

2016-0185 2016-05 Flood   Land-/Mudslide 1  18                         
-    

 

2016-0184 2016-05 Flood   
 

5  3                         
-    

 

2016-0165 2016-05 Flood Riverine flood Transport accident 23  -                           
-    

 

2016-0126 2016-04 Flood   Land-/Mudslide 6  22                         
-    

 

2016-0053 2016-02 Flood Riverine flood Lightening 5  48                         
2  

 

2016-9052 2016-01 Drought Drought Food shortage 0  3,600                      
84  

 

2015-0375 2015-08 Storm Tropical cyclone Flood 5  2                         
-    

Hurricane Erika 

2015-0116 2015-04 Flood Riverine flood 
 

6  45                         
-    

 

2014-9102 2015-01 Drought Drought Food shortage 0  1,000                         
2  

 

2014-0453 2014-11 Flood Flash flood Land-/Mudslide 12  30                         
-    

 

2013-0213 2013-06 Flood Riverine flood 
 

6  33                         
-    

 

2012-0596 2012-11 Flood Riverine flood 
 

17  8                         
-    

 

2012-0410 2012-10 Storm Tropical cyclone Land-/Mudslide 
Flood 

75  202                   
254  

Hurricane Sandy 

2012-0313 2012-08 Storm Tropical cyclone 
 

13  8                         
-    

Hurricane Isaac 

2012-0237 2012-05 Flood Riverine flood 
 

16  8                         
-    

 

2012-0114 2012-04 Flood Riverine flood Land-/Mudslide 9  11                         
-    

 

2011-0383 2011-10 Flood Riverine flood 
 

2  2                         
-    

 

2011-0328 2011-08 Storm Tropical cyclone Land-/Mudslide 2  2                         
-    

Hurricane Irene 
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EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

2011-0303 2011-08 Storm Tropical cyclone 
 

1  2                         
-    

Tropical storm 
"Emily" 

2011-0199 2011-06 Flood Riverine flood Land-/Mudslide 34  2                         
-    

 

2010-0571 2010-11 Storm Tropical cyclone Flood 21  5                         
-    

Hurricane 
Tomas 

2010-0542 2010-10 Flood Riverine flood 
 

13  -                           
-    

 

2010-0508 2010-09 Storm Convective storm Flood 6  73                         
-    

 

2010-0092 2010-02 Flood Riverine flood Land-/Mudslide 27  22                         
-    

 

2010-0067 2010-02 Flood Flash flood Land-/Mudslide 4  0                         
-    

 

2010-0017 2010-01 Earthquake Ground 
movement 

 
#####

## 
 3,700               

8,000  

 

2009-0469 2009-10 Flood Riverine flood Land-/Mudslide 10  3                         
-    

 

2009-0418 2009-09 Flood Flash flood Land-/Mudslide 0  0                         
-    

 

2009-0198 2009-05 Flood Riverine flood 
 

11  10                         
-    

 

2008-0384 2008-09 Storm Tropical cyclone Flood 74  125                         
-    

Hurricane Ike 

2008-0378 2008-09 Storm Tropical cyclone Flood 529  48                         
-    

Hurricane 
Hanna 

2008-0352 2008-08 Storm Tropical cyclone Flood 85  73                         
-    

Hurricane 
"Gustav" 

2008-0338 2008-08 Storm Tropical cyclone Transport accident 10  0                         
-    

Tropical Storm  
"Fay" 

2007-0612 2007-12 Storm Tropical cyclone Flood 3  2                         
-    

Olga 

2007-0523 2007-10 Storm Tropical cyclone Flood 90  109                         
-    

Noel 

2007-0496 2007-10 Flood Riverine flood 
 

41  76                         
-    

 

2007-0360 2007-08 Storm Tropical cyclone Flood 9  4                         
-    

Dean 

2007-0281 2007-07 Flood Riverine flood 
 

4  2                         
-    

 

2007-0167 2007-05 Flood Riverine flood Land-/Mudslide 2  13                         
-    

 

2007-0134 2007-03 Flood Riverine flood Land-/Mudslide 
Rain 

14  15                         
-    

 

2006-0651 2006-11 Flood Flash flood 
 

11  20                         
-    

 

2006-0466 2006-08 Storm Tropical cyclone Flood 5  15                         
-    

Ernesto 

2006-0716 2006-07 Flood Coastal flood 
 

0  5                         
-    

 

2005-0597 2005-10 Storm Tropical cyclone Flood Land-
/Mudslide 

12  2                         
-    

Alpha 
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EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

2005-0586 2005-10 Flood Riverine flood Land-/Mudslide 11  12                         
-    

 

2005-0585 2005-10 Storm Tropical cyclone Flood 12  -                           
1  

Hurricane 
"Wilma" 

2005-0567 2005-10 Storm Tropical cyclone Flood 1  10                         
-    

Stan 

2005-0382 2005-07 Storm Tropical cyclone Flood 6  1                         
-    

Emily 

2005-0378 2005-07 Flood 
  

6  3                         
-    

 

2005-0351 2005-07 Storm Tropical cyclone Rain Flood 40  15                      
50  

Hurricane 
"Dennis" 

2005-0733 2005-06 Flood 
 

Land-/Mudslide 0  0                         
-    

 

2004-0473 2004-09 Storm Tropical cyclone Flood Land-
/Mudslide 

2754  316                      
50  

Jeanne 

2004-0462 2004-09 Storm Tropical cyclone Rain 3  7                         
1  

Ivan 

2004-0231 2004-05 Flood Riverine flood 
 

2665  31                         
-    

 

2003-0624 2003-12 Flood Riverine flood Land-/Mudslide 38  150                         
-    

 

2003-0495 2003-10 Storm 
 

Land-/Mudslide 26  0                         
-    

 

2003-0439 2003-08 Flood Flash flood 
 

24  12                         
-    

 

2003-0759 2003-03 Flood Riverine flood 
 

0  0                         
-    

 

2003-9758 2003-02 Drought Drought Food shortage 0  35                         
-    

 

2002-0657 2002-09 Storm Tropical cyclone Flood 4  0                         
-    

Lili 

2002-0321 2002-05 Flood Flash flood Land-/Mudslide 31  38                         
1  

 

2001-0611 2001-10 Storm Tropical cyclone 
 

0  -                           
0  

Michelle 

2001-0207 2001-05 Flood Riverine flood 
 

26  5                         
-    

 

2000-0797 2000-12 Flood   
 

12  1                         
-    

 

2000-0722 2000-11 Flood   
 

4  -                           
-    

 

1999-0192 1999-06 Flood 
  

13  0                         
-    

 

1998-0380 1998-09 Storm Tropical cyclone 
 

190  12                   
180  

Georges 

1996-0502 1996-11 Storm Tropical cyclone 
 

26  -                           
0  

Marcos 

1996-0463 1996-11 Flood Riverine flood 
 

18  0                         
-    

 

1996-0244 1996-10 Storm 
  

40  0                         
-    
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EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

1996-0025 1996-02 Flood 
  

0  -                           
-    

 

1994-0510 1994-11 Storm Tropical cyclone Flood Land-
/Mudslide 

1122  1,587                      
50  

Gordon 

1993-0574 1993-11 Flood Riverine flood 
 

13  5                         
-    

 

1993-9561 1993-08 Drought Drought Crop failure Famine 0  -                           
-    

 

1992-9140 1992-04 Drought Drought Food shortage 0  1,000                         
-    

 

1990-0041 1990-07 Storm Tropical cyclone 
 

0  -                           
-    

Arthur 

1989-0217 1989-10 Landslide Landslide 
 

0  1                         
-    

 

1989-0214 1989-08 Flood   
 

0  0                         
-    

 

1989-0211 1989-02 Flood   
 

0  25                         
-    

 

1988-0597 1988-10 Flood 
  

0  0                         
-    

 

1988-0596 1988-09 Flood 
  

12  0                         
-    

 

1988-0424 1988-09 Storm Tropical cyclone 
 

54  870                      
91  

Gilbert 

1988-0594 1988-06 Flood 
  

0  3                         
-    

 

1988-0060 1988-01 Flood 
  

15  1                         
-    

 

1987-0222 1987-12 Flood   
 

0  3                         
-    

 

1987-0127 1987-10 Flood   
 

33  5                         
-    

 

1987-0257 1987-05 Flood   
 

0  0                         
-    

 

1987-0256 1987-04 Flood   
 

0  1                         
-    

 

1986-0125 1986-10 Flood Riverine flood 
 

69  45                         
-    

 

1986-0070 1986-06 Flood 
  

79  99                         
-    

 

1980-0078 1980-08 Storm Tropical cyclone Flood 220  1,165                   
400  

Allen 

1980-9132 1980-01 Drought Drought Water shortage 0  103                         
-    

 

1979-0083 1979-08 Storm Tropical cyclone 
 

8  1                         
-    

David 

1977-9002 1977-05 Drought Drought Food shortage 0  450                         
-    

 

1974-9055 1974-11 Drought Drought 
 

0  507                         
-    

 

1972-0033 1972-05 Flood   
 

78  40                         
1  
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EM-DAT 
DISASTER 

NO. 

YEAR / 
MONTH 

DISASTER   
TYPE 

DISASTER       
SUBTYPE 

ASSOCIATED             
DISASTER 

TOTAL 
DEATHS 

TOTAL AFFECTED  
1000 PERSONS 

TOTAL 
DAMAGE 

MILLION US$ 

DISASTER NAME 

1968-9006 1968-01 Drought Drought 
 

0  210                         
1  

 

1966-0075 1966-09 Storm Tropical cyclone 
 

480  68                      
20  

Inez 

1964-0047 1964-08 Storm Tropical cyclone 
 

100  80                      
10  

Cleo 

1963-0034 1963-11 Flood   
 

500  -                           
-    

 

1963-0028 1963-10 Storm Tropical cyclone 
 

5000  -                     
180  

Flora 

1962-0039 1962-11 Flood 
  

26  -                           
-    

 

1959-0031 1959-04 Flood   
 

50  -                           
-    

 

1954-0024 1954-10 Landslide Landslide 
 

262  -                           
-    

 

1954-0022 1954-10 Storm Tropical cyclone 
 

410  250                         
-    

Hazel 

1952-0010 1952-10 Earthquake Ground 
movement 

 
6  -                        

20  

 

1935-0012 1935-10 Storm Tropical cyclone 
 

2150  -                           
-    

Jeremie & 
Jacmel 

1915-0006 1915-08 Storm Tropical cyclone 
 

1600  -                           
-    

 

1909-0012 1909-11 Storm Tropical cyclone 
 

150  -                           
-    
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Annex II. FEHL for all crops. 
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Annex III. Focal group workshop outputs 

Workshop in the South departments 
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Workshop in the North departments 
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