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Rainfall 

The agricultural season of 2020/21 in the Grand South of 

Madagascar was characterised by severe rainfall deficits 

within the period from October to January, followed by 

excess rainfall amounts within the month of February. The 

beginning of February (dekad. 4) was particularly wet as a 

consequence of tropical depressions that brought rainfall 

ashore. From March to April, the area was again affected by 

below average conditions (Fig. 2-9). Due to the excess rain-

fall during the month of February, the cumulative rainfall in 

the western part of the Grand South was, however, above 

normal (the average of 2001/02 to 2019/20) (Fig 1). 

The observations of the joint bulletin of FEWSNET and NO-

AA "Global Weather Hazard Summary" confirm that until 

OVERVIEW 

Rainfall: 

• The agricultural season 2020/21 has been characterized 
by acute rainfall deficits, particularly from October to 
January. Drought conditions improved from February 
due to  excess rainfall amounts brought ashore by tropi-
cal depressions. 

Drought Index: 

• The comparison of the Water Requirement Satisfaction 
Index (WRSI) with the long term average (2001-2019) 
indicates that the agricultural season has been below 
normal in Amboasary, Ambovombe-Androy, Bekily, Be-
loha and Tsiombe but above normal in the western dis-
tricts of Betioky, Toliara II and Ampanihy.  

Drought-affected populations: 

• The estimates of Africa RiskView indicate that about 

400,000 people were directly affected by the drought 
conditions experienced during the agricultural season of 
2020/21. This estimates is more or less the same as the 
average annual estimate for the period 2001 to 2019.  

• Considering all causes of food insecurity, including the 
carryover effects of the consecutive droughts during the 
past two years, the effects of COVID-19 and the sand 
storms, the  analyses of the Integrated Food Security 
Phase Classification indicates that about 1.13 million 
people are currently facing acute food insecurity (IPC 
phase 3 or above).  

 

Risk Pool 
• The estimated number of people directly affected by 

drought during the 2020/21 season is lower than the 
attachment level selected for the 2020/21 insurance pol-
icy and as such, no pay-out has been triggered.  
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This Africa RiskView End-of-Season Report is a publication by the African Risk Capacity (ARC). The report discusses Africa 

RiskView’s estimates of rainfall, drought and population affected, comparing them to information from the ground and from 

external sources. It also provides the basis of a validation exercise of Africa RiskView, which is conducted in each country at 

the end of an insured season. This exercise aims at reviewing the performance of the model and ensuring that the country’s 

drought risk is accurately reproduced by Africa RiskView for drought monitoring and insurance coverage. The ARC season 

monitoring reports are  being continuously refined with a view to providing early warning to ARC member countries. 

Fig 1: Cumulative rainfall amounts in mm compared to the average of 2001 
to 2019 based on ARC2 satellite estimates (surpluses in blue and deficits in 

yellow ), 1 Oct 2020-30 april, 2021 
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Fig 2: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Toliary II Fig 3: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Betioky 

Fig 4: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Ampanihy 

Fig 6: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Beloha 

Fig 5: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Bekily 

Fig 7: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Tsiombe 
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the end of January,  conditions in southern Madagascar 

were abnormally dry (FEWSNET/NOAA: Global Weather 

Hazard Summary, 5-11 February 2021) and that drought 

conditions improved after having received excess rainfall 

amounts during the month of February (FEWSNET/NOAA: 

Global Weather Hazard Summary, 5-11 March 2021). The 

bulletin also confirms the return of rainfall deficits within 

the month of March (FEWSNET/NOAA: Global Weather 

Hazard Summary, 5-11 March 2021).  

Impact on agricultural Production 

The estimates of Africa RiskView’s drought model for Mad-

agascar vary by district. The Water Requirement Satisfac-

tion Index (WRSI) shows that the agricultural season was 

below normal in Amboasary, Ambovombe-Androy, Bekily, 

Beloha, and Tsiombe, but above normal in the western 

districts of Betioky, Toliara II, and Ampanihy. According to 

Africa RiskView, Beloha and Tsiombe were most severely 

affected by the prevailing drought conditions. The WRSI 

values in these two districts are 82% and 92% below the 

long-term average, followed by Amboasary (-31%), Am-

bovombe (-19%) and Bekily (-15%) (Fig. 11). These esti-

mates are comparable with the Water Satisfaction Index 

(WSI) estimates of the Joint Research Center (JRC) of the 

European Commission (Fig. 12). The WSI is based on the 

same principle as ARC’s WRSI, but the calculation includes 

some different processing steps. The WSI estimates for the 

season of 2020/21 indicate that 99% of Androy region has 

Fig 8: dekadal rainfall in mm, 1 Oct– 30 april 2021, Ambovombe-Androy Fig 9: dekadal rainfall in mm, 1 Oct 2020—30 april 2021, Amboasary 

Fig 10: End-of-season WRSI , Grand Sud, Madagascar 
Fig 11: End-of-season WRSI compared to normal (average of 2001-2019), 

Grand Sud, Madagascar 
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Fig. 14: Agricultural conditions in southern Africa at the end of April 2021 (source: GEOGLAM Crop Monitor for Early Warning No.60) 
 

Fig 12: WSI z-score at the end of dekad 12 (source: ASAP hotspot assessment 
of the Joint Research Centre of the European Commission )  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 13:  WRSI anomalies at the end of dekad 12 according to USGS FEWSNET 
(source: Fewsnet Data Portal)  
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been affected by severe or very severe rainfall deficits - 

compared to 55% of Anosy region and 12% of Atsimo-

Adrefana region, respectively (Fig. 12). The WRSI estimates 

of USGS and FEWSNET, by contrast, detect mostly favoura-

ble conditions across the Grand South (Fig. 13).  

The expected yields are, in fact, well below average 

(GEOGLAM Crop Monitor for Early Warning No. 60).  These 

yield losses are due to a number of causes including the 

severe rainfall deficits, the late start to the season, and 

high temperatures.  These conditions have been very fa-

vourable for Fall Armyworm (FAW) infestations, which 

were reported to have destroyed up to 50% of the maize 

crops planted since January (FEWSNET February 2021). 

Crop development has also been affected by severe sand-

storms, also called "tiomenas", that caused serious damage 

to crop plants, particularly in Androy region (https://

news.mongabay.com/2021/01/dusty-winds-exacerbate-

looming-famine-in-madagascars-deep-south/).  

Indices that measure vegetation health, such as the Nor-

malized Difference Vegetation Index (NDVI) (Fig. 15) and 

cumulative evapotranspiration anomalies (Fig. 16) are able 

to capture the total effect of the combined hazard effects. 

The vegetation health-based indicators thus detected a 

higher severity of crop damage compared to the water 

satisfaction-based drought models. According to the NDVI 

estimates from the JRC, vegetation health was severely or 

very severely affected in 92% of Anosy region, followed by 

Androy and Atsimo Adrefana where 79% and 70% of the 

area was severely or very severely impacted, respectively.  

Drought-affected Population 

Africa RiskView estimates that by the end of the season 

391,197 people will be food insecure due to the direct 

effects of drought. This estimate is close to the annual 

average estimate of about 450,000 for the period from 

2001-2019. In mid-January, mid-season projections 

reached their highest level. Afterwards, they decreased due 

to the above average rainfall within the month of February 

(Fig. 14). 

The agricultural season of 2020/21 has, however, been 

characterized by multiple hazards which negatively impact-

ed the food security of the Grand South: insufficient rain-

fall, plant pests, sandstorms, insufficient seed and food 

stocks due to the effects of severe droughts in the last two 

years (2018/19 and 2019/20), inflation caused by COVID19 

restrictions, and limited labour opportunities due to the 

COVID19 pandemic. (FEWSNET February 2021; CPI Analysis 

of Acute Food Insecurity April-December 2021). 

According to the “Evaluation du démarrage de la campagne 

agricole et de la sécurité alimentaire“ (EDCASA 2021), for 

which data had been collected in February, more than one-
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Fig. 15: z-score of the cumulative NDVI at the end of dekad 12 (source: ASAP 
hotspot assessment of the Joint Research Centre of the European Commis-

sion  )  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 16: cumulative evapotranspiration anomalies based on the SSEBop ap-
proach from dekad 28 to dekad 12 (source: Fewsnet Data Portal)  
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third of the households in the southern districts had low 

food consumption scores, except in the districts of Betioky, 

Betroka, and Tulear II. Androy region and the districts of 

Ampanihy and Amboasary were most affected: more than 

75% of households were reported to be using crisis or 

emergency coping strategies, including the sale land or the 

remaining livestock in order to  migrate to urban areas 

(FEWSNET March 2021). Overall, the current IPC analyses 

(April to September 2021) estimates that 1.14m people 

need urgent assistance in the Grand South (IPC Phase 3 or 

more). This figure is projected to rise to 1.3m people during 

the lean season from October to December 2021. 

ARC Risk Pool  

Madagascar has been collaborating with ARC since 2017 

when the country signed a Memorandum of Understanding 

with ARC. During the 2019/20 agricultural season, Madagas-

car participated in the ARC Risk Pool for the first time. As a 

result of the extreme drought experienced in 2019/20, the 

Government of Madagacar received a pay-out of US$ 2.1m 

to respond to the effects of the drought. Moderate drought 

conditions have been modelled in 2020/21 by the ARC 

drought model which uses the same parameters that esti-

mated a severe drought in 2018/19 and an extreme drought 

in 2019/20.  As such, the attachment point for the drought 

policy taken by the Government of Madagascar has not 

been reached and a pay-out has consequently not been 

triggered. 

Synthesis on the food insecurity situation in the 

Grand South of Madagascar 

The Integrated Food Security Phase classification undertak-

en in April 2021 reported high levels of acute food insecuri-

ty in the Grande Sud. Over 1.1 million people are in high 

acute food insecurity (IPC Phase 3 or above) due to insuffi-

cient rainfall, rising food prices and sandstorms. The lean 

season is expected to begin earlier than usual for the cur-

rent consumption year, as households will deplete their low 

food stocks due to minimal production. During the current 

analysis period (April-September 2021), which begins with a 

harvest period, 1.14 million people need urgent action (IPC 

Phase 3 or above). 

During the 2018/19 agricultural season, a severe drought 

was experienced in Southern Madagascar with over 

Fig. 17: Modelled Drought Response Costs within the agricultural season 
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800,000 modelled as affected using the Africa RiskView 

agricultural drought model. This was followed by an ex-

treme drought during the 2019/20 agricultural season 

where over 1.4 million people were modelled as affected by 

drought in the same region. The ARC model estimate of 

2019/20 was the highest estimate of people affected by 

drought during the last 20 years and is about three times 

the modelled estimate of drought affected people during 

the 2020/21 agricultural season. Moreover, these modelled 

estimates were generated by the same parameters during 

the last three seasons. The acute food insecurity being 

experienced in the Grand South in 2021 is a consequence of 

several co-variate factors including the carry-over effects of 

severe droughts in 2018/19, 2019/20, moderate drought in 

2020/21, the effects of sand storms that reduced arable 

land and covered some of the planted crops and pasture, 

COVID19 disruptions that limited market access and rising 

food prices.  

It is important to note that Africa RiskView drought model is 

only able to model the direct effects of drought in the cur-

rent season and not able to model the effects of other un-

derlying factors that drive food insecurity nor the carry-over 

effects from rainfall deficits experienced during past sea-

sons. This explains the “discrepancy” between Africa 

RiskView model estimates for 2020/21 and the number of 

people experiencing acute food insecurity as identified by 

the current IPC analysis (April – December 2021). Whereas 

the drought of 2019/20 triggered a pay-out to the Govern-

ment of Madagascar, the drought experienced during 

2020/21 is modelled as moderate and thus, did not trigger a 

pay-out based on the risk transfer parameters selected. 
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The African Risk Capacity (ARC) is a special-

ised agency of the African Union designed 

to improve the capacity of AU Member 

States to manage natural disaster risk, 

adapt to climate change and protect food 

insecure populations.  

The Africa RiskView software is the tech-

nical engine of ARC. It uses satellite-based 

rainfall information to estimate the costs of 

responding to a drought, which triggers a 

corresponding insurance payout.  

The ARC Insurance Company Limited is the 

financial affiliate of the ARC Agency, which 

pools risk across the continent through issu-

ing insurance policies to participating coun-

tries. 

About ARC: 

Disclaimer: The data and information contained in this report have been developed for the purposes of, and using the methodology of, Africa RiskView 
and the African Risk Capacity Group. The data in this report is provided to the public for information purposes only, and neither the ARC Agency, its affil-
iates nor each of their respective officers, directors, employees and agents make any representation or warranty regarding the fitness of the data and 
information for any particular purpose. In no event shall the ARC Agency, its affiliates nor each of their respective officers, directors, employees and 
agents be held liable with respect to any subject matter presented here. Payouts under insurance policies issued by ARC Insurance Company Limited are 
calculated using a stand-alone version of Africa RiskView, the results of which can differ from those presented here.  

Note on Africa RiskView’s Methodology: 

Rainfall: Africa RiskView uses 

various satellite rainfall da-

tasets to track the progression 

of rainy seasons in Africa. Coun-

tries intending to participate in 

the ARC Risk Pool are required 

to customise the rainfall com-

ponent by selecting the dataset 

which corresponds the best to 

the actual rainfall measured on 

the ground. 

Drought: Africa RiskView uses 

the Water Requirements Satis-

faction Index (WRSI) as an indi-

cator for drought. The WRSI is 

an index developed by the Food 

and Agriculture Organisation of 

the United Nations (FAO), 

which, based on satellite rain-

fall estimates, calculates wheth-

er a particular crop is getting 

the amount of water it needs at 

different stages of its develop-

ment. To maximise the accura-

cy of Africa RiskView, countries 

intending to take out insurance 

customise the software’s pa-

rameters to reflect the realities 

on the ground.  

Affected Populations: Based on 

the WRSI calculations, Africa 

RiskView estimates the number 

of people potentially affected 

by drought for each country 

participating in the insurance 

pool. As part of the in-country 

customisation process, vulnera-

bility profiles are developed at 

the sub-national level for each 

country, which define the po-

tential impact of a drought on 

the population living in a spe-

cific area. 

Response Costs: In a fourth and 

final step, Africa RiskView con-

verts the numbers of affected 

people into response costs. For 

countries participating in the 

insurance pool these national 

response costs are the underly-

ing basis of the insurance poli-

cies. Payouts will be triggered 

from the ARC Insurance Compa-

ny Limited to countries where 

the estimated response cost at 

the end of the season exceeds a 

pre-defined threshold specified 

in the insurance contracts.  
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