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SOUTH ASIA DROUGHT MONITORING SYSTEM (DMS): 
OVERVIEW  

• Goal - build climate resilience, reduce economic and social losses, 
and alleviate poverty in drought - affected regions in SA through an 
integrated approach to drought management  
 

• SADMS Integrates remote sensing and ground truth data (vegetation 
indices, rainfall data, soil information, hydrological data)  
 

• SADMS supports regionally coordinated drought mitigation efforts that 
can be further tailored to national level  
 

• SADMS is a partnership with WMO, GWP, CGIAR CCAFS and WLE 
and Governments in SA.   



SOUTH ASIA DROUGHT MONITOR SYSTEM (SA-DMS) 

• First of its kind to establish for entire South Asia using multisource remote 
sensing observations; 
 

• Historical drought risk mapping and assessment covering SA countries 
(2000 – Current); 
 

• IDSI allows better understanding on drought frequency, duration over the 
15years; 
 

• Products are useful tools in  drought mitigation studies and in decision-
making process; 

2015 field observations in Jalna, 
Maharashtra 



Drought Monitor Indices for Andhra Pradesh and Telangana - 
drought year (2001) and normal year (2007)  

High correlation observed between 3-month SPI, 
IWMI’s IDSI and rice crop production 

Credit: WDRM sub-theme 



Rajasthan Maize 
VCI, PCI and Drought Indices for drought year (2009) and normal year 
(2010), Rajasthan 

VCI vs. Crop Yield SPI vs. IDSI 

YAI vs. IDSI 

• Average VCI of rain-fed season was compared with yield of 
major rain-fed (kharif) crops which reveals that a good 
agreement 

• 3-month SPI also had a good correlation with IDSI for drought 
year and normal year  

• High correlation co-efficient (r) was found to be 0.71, 0.72 
and 0.71 (p = 0.05) for sorghum, pearl millet and maize 
respectively which reveals that there is a strong positive 
correlation present between VCI and yield of major kharif 
crops 

Crop type: Maize 
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2015 DROUGHT IN MAHARASHTRA STATE, INDIA 



Evaluation of drought indices IDSI and its correlation with Soil Moisture 

IDSI (Dec 2012 – 
April 2013) 

% NDVI 
Anomalies 
12/2012 – 
04/2013  

% 
Soil Moisture 
Anomalies 
12/2012 – 
04/2013  

• Comparison of IDSI, NDVI and Surface Soil Moisture anomaly for the drought year Dec 2012 – April 2013 
• High correlation observed among the IDSI and other essential variables in drought prediction and early warning.  
• The SM can be used to predict by 15-30days in advance on the vegetation condition for better decision making among stakeholders 
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Comparison of IDSI and Soil Water Index 

• The Soil Water Index quantifies the moisture condition at various depths 
in the soil. It is mainly driven by the precipitation via the process of 
infiltration.  
 

• High correlation was achieved between IDSI and SWI for different test 
sites in India.  
 

• Table shows SWI for soil root zone depth with high correlation in 
reference to increase in soil depth 
 

Extreme Drought 
Severe Drought 

No Drought 

Mild Drought 

SWI Correlation  

SWI 001 0.595 

SWI 005 0.647 

SWI 010 0.694 

SWI 015 0.724 

SWI 020 0.743 

SWI 040 0.766 

SWI 060 0.761 

SWI 100 0.702 Credit: WDRM sub-theme 



Drought Assessment on Population Exposure and 
Agricultural losses 

Country Population 
Average Affected 

(2001-2015) 
% affected 

(2001-2015) 

India 1,251,695,584 279,246,978 22.31 
Sri Lanka 20,770,749 1,357,281 6.53 
Pakistan 188,924,874 39,814,332 21.07 
Afghanistan 32,564,342 2,748,627 8.44 
Bangladesh 160,995,642 35,459,353 22.03 
Bhutan 774,830 35,547 4.59 
Nepal 28,679,524 5,737,401 20.01 

Country 
Name 

Geographical 
area (km2) 

Agriculture 
area (km2) Average 

% from 
total area  

% from 
Agriculture 

area 
India 3,263,578 1,734,193 683,538 20.94 39.42 
Sri Lanka 65,846 22,013 5,956 9.05 27.06 
Pakistan 793,931 286,805 105,484 13.29 36.78 
Afghanistan 644,073 379,100 16,390 2.54 4.32 
Bangladesh 135,033 105,130 35,767 26.49 34.02 
Bhutan 39,652 2,776 326 0.82 11.73 
Nepal 146,879 51,216 12,594 8.57 24.59 

• Average drought affected area in 
agriculture approx. 860,000sq.km 
for South Asia between 2001 to 
2015; 
 

• Among SA countries, India ranks 
the highest drought affected area 
~683,000sq.km followed by 
Pakistan (105,484sq.km), 
Bangladesh (35,767sq.km) 
 

• In terms of Population exposure 
from drought approx. 365 million 
people of which Indian parts 
covers 279million followed by 39 
million in Pakistan, Bangladesh 
35million and others 



• An operational platform 
that integrates various 
drought products to 
provide advanced 
drought monitoring and 
assessment information 
for various purposes 

 
• A first regional platform 

for South Asia and have 
inherently finer spatial 
detail (500m 
resolution) than other 
commonly available 
global drought products 

Key remarks 



SWOT MATRIX 
Strength Weakness 

• Drought Monitoring System tailored specifically for South Asia 
• Created using opens source, freely available remote sensing 

datasets. 
• Rigorously tested methodology with multi-country field 

validation 
• Ability to monitor / explore conditions / severity at different 

scales i.e from regional to district level 
• Enhanced accessibility of dataset through interactive web-based 

interface. 
• Potential to upscale to any regions and develop own country 

specific drought monitoring modules 
• Ability to link data to policy  

• Need further validation across diverse agro-climatological 
conditions across South Asia for future improvements. 

• Accessibility in countries with low internet penetration. 
• Low to medium technical capability of South Asian countries 

other than India and Pakistan for early adoption through 
establishment of countrywide node. 

• Current lack of linkages with drought forecasting system (will be 
integrated in the future). 

Opportunities Threats 
• Existence of national/state disaster management 

center/associations for wide adaption across South Asia. 
• Ongoing activities to tie and foster capacity building programs 

on application of space technologies for disaster management in 
South Asian countries with limited capability. 

• Possibility to integrate with other regional monitoring programs 
and drought forecast system for improved reliability of 
information. 

• Adoption at SAARC organization level for enhanced visibility and 
eventual applicability 

• Large private sector end users from insurance companies 
particularly in India 

• Requires consistent updation of dataset to provide reliable, 
timely drought information. 

• Future human and financial commitments necessary for the 
constant maintenance of SADMS by multilateral and ownership 
organization. 

• Lack of awareness and capacity building for stakeholders at 
district / sub-district level.  

• Conflicts between South Asian countries might impede cop-
operation of SADMS for regional development in the future 

  

SADMS - SWOT Matrix 

Draft version 



South Asia Drought Forecast System 
• To utilize real-time precipitation and air temperature data for drought monitoring in 

South Asia 
• To evaluate the relationship between drought indices for the selected geographical 

regions 

• Development of real-time drought monitoring and forecast system for South Asia 
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The monitor successfully captures the meteorological drought of 2015 at the end of the 
monsoon (JJAS) 



Media brief 



Future Activities 

• SADMS are increasingly being referred in the region and tested in few countries;  
 

• IWMI will develop medium to long-term drought management framework in India in 
collaboration with ICAR Centres; 
 

• Regular funding from development partners to support national stakeholders and 
implementation of IDMP in South Asia; Specific activities: 
o Capacity building of national partners in selected countries through GWP/CWP 
o To commission South Asia Drought Forecast System in early 2017; 
o To pilot low—cost soil moisture device for drought monitor and validation in SL; 
o Promote IDSI with insurance partner in India; 

 
• Regional sharing and dissemination of operational drought information to the users 

can download at country level for subsequent analysis; 
 

• Scaling up SADMS to SADC (7 countries) on water resource mapping, drought 
prediction and livelihood impacts funded by FAO 

 



THANK YOU 
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