
by  Shivaprakash    Yaragal

           rought is a temporary
meteorological event. It stems from
the deficiency of precipitation over
extended period, compared to
some long-term average conditions.
Drought always start with shortage
of precipitation however may have
depletion of ground water, soil
moisture, drying of streams etc in
long run[1]. Drought is a complex
phenomenon and it moves slowly
and steadily. It is very difficult to
see the onset of the drought. In
order to have clear picture on
complexity of drought national and
international organisations have 
 
 

used Remote Sensing data. There are
simple indices like NDVI, NDWI and
NDSI that gives indication of existing
condition of vegetation and moisture
content. However, these are not
comparative indices. In order to
understand complexity of drought
its necessary to have comparative
indices and some sort of integration
of these indices.
 
Drought has become more common
all round the world and especially in
South Asia. International Water
Management Institute (IWMI) based
in Colombo, Sri Lanka; looks into 

Drought is a complex phenomenon and it moves slowly and steadily . It
is very difficult to see the onset of the drought . There are simple indices
like NDVI , NDWI and NDSI that gives indication of existing condition of
vegetation and moisture content .
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Monthly Integrated
Drought Severity
Index (IDSI) for entire
India was generated
for all 6 months of 15
years.
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scientific research that focuses on
sustainable use of water and land
resources in developing countries.
IWMI along with other research
institute like ICAR has developed
Integrated Drought Severity Index
(IDSI), which combines 3 indices
Temperature Condition Index (TCI),
Precipitation Condition Index (PCI)
and Vegetation Condition Index (VCI).
Formulas for TCI, VCI and PCI are
given below.

Getting Minimum and Maximum
Raster grid is the major part of the
work as it is time taking task. Using
these Minimum, Maximum and
Current raster grid data; we created
VCI, PCI and TCI for Monthly data.
 
For our study area , VCI, TCI and
PCI was calculated for February,
March, April, May, June and July.
Generated VCI,TCI and PCI (monthly)
data was used in order to create

central India has had drought free
months some were between 45 to
60 months.
 
Himalayan belt and Terrai region
also fairs well with the similar
number. However, same is not the
story for plains of northern India. 
 
Southern India along with Deccan
plateau doesn't shows gloomy
statistics, however it has non-
drought months somewhere
between 35 to 44.
 
What is worrying that came out of
analytics is number of non-drought
months in the North East India,
Coastal Andra Pradesh, Odisha and
 

Healthy
Normal
Watch    
Stress    
Moderate Drought        
Severe Drought        
Extreme Drought

Where,
LST - Land Surface Temperature 
NDVI – Normalised Difference
Vegetation Index 
TRMM – Tropical Rainfall
Measurement Mission
curr – Current
min – Minimum
max – Maximum

Data required for this study is 15
Years of data from 2001 to 2015. At
India level compiling 15 years MODIS
product data requires processing of
more than 300 GBs of data. However,
we were able to get processed data
from blog on Climate Data for India
(By Shivaprakash Yaragal, Senior
Executive, ESRI India).

TRMM data for 15 years was
downloaded from Neo a NASA
website.

The  study area

Entire India

In order to generate VCI, PCI and
TCI we need following

Raster grid having Minimum
values in all 15 years. This
Minimum grid should be for
LST, NDVI and TRMM data.

Raster grid having Maximum
values in all 15 years. This
Minimum grid should be for
LST, NDVI and TRMM data.

Month wise Integrated
Drought Severity Index using
below formula.
 
IDSI varies between 0 to 100.
IDSI with values near to zero
means Extreme Drought
condition and IDSI with
values near to 100 means a
Healthy. As IWMI, classified
IDSI into following Categories.

Methodology
Methodology involves use of arcpy
tools (both these have been
developed by author)
 
 

Custom Arcpy Tools for MODIS
data processing
Custom Arcpy Tools for
generating IDSI

 
 

Analytics

Optimistic Story of Drought 
 
This Optimistic part story is about
“Number of Non Drought months” in
our datasets and how these are
distributed all-round the India. To
show the distribution, have used
Hexagon grids (with 259 sq km) to
show aggregated data.
 
This map (Figure 2) depicts drought
free months. More blue, more are
the drought free months. Lesser the
blue; less are the drought free
months. If we scan the entire
aggregated map we find areas which
seems to be drought prone
area have less months of drought.
This is particularly true with areas of
Rajasthan and Madhya Pradesh.
These areas have more non-drought
months compared to rest of the
India. 
 
In the 15 years of summer months
(90 analysed) most of the
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Western Ghats region. These are the
owest in the India, which means
drought like conditions more or less
exist every year during summer.

central India has had drought free
months some were between 45 to
60 months.
 
Himalayan belt and Terrai region
also fairs well with the similar
number. However, same is not the
story for plains of northern India. 
 
Southern India along with Deccan
plateau doesn't shows gloomy
statistics, however it has non-
drought months somewhere
between 35 to 44.
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Severe Drought        
Extreme Drought

Conclusion
Following are the observation 
 
  

Methodology
Methodology involves use of arcpy
tools (both these have been
developed by author)
 
 

Custom Arcpy Tools for MODIS
data processing
Custom Arcpy Tools for
generating IDSI

 
 

Pessimistic Story

In the analysed 90 months’
summer; on an average of 12
months
are of no use due to non-availability
of data. In remaining 78 months of
data India has seen all 3 kinds of
drought:
 
  1. Moderate Drought
  2. Severe Drought
  3. Extreme Drought
 
What is Drought Frequency?
Drought Frequency is number of
time a specific drought type repeats
itself in the area. Frequency is
categorized into 4 classes. This
gives information in percentage. If a
region has color coding of drought
Frequency for severe drought as 1-
25, it means that percentage of
drought that occurred and belong
to severe class are between 1 to 25
%. Rest percentage will be for
the other class of drought.
 
Presented dashboard has 3 maps.
Moderate Drought condition is
the type of drought which is spread
over India are Moderate droughts.
Severe drought and moderate
drought are widespread with
varying intensity. Extreme drought
is less widespread in nature. This
data set is for entire India, and
hence there are lot of untold stories
exist in this analytics.

Scope of Output

1. Drought in most part of India is
recurring with 20% of (90
summer months) facing drought
like situation.
2. Northern India, Eastern India
and Some parts of Southern
Interior faces drought upto
frequency of 20 to 60%. 
3. Its only in Kerala and North
East India the frequency above
60% is observed; which is very
worrying condition.

IDSI could be
used as one of
the important
layer in WRO
for identifying
Vulnerability of
population
using socio-
economic
data.  
IDSI could be
used as one of
the layer for
watershed
management,
rainwater
harvesting,
micro irrigation
planning. 
IDSI could be
used in
planning and
designing
drought relief.

Figure 2. Map Depicts Drought Free Months.

Figure 1. Map as Outcome of Analysis.

Reference - 
[1]http://www.iwmi.cgiar.o
rg/Publications/IWMI_Rese
arch_Reports/PDF/PUB133
/RR133.pdf
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