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DroughtWatch installation

 Double-click the icon

 Installing the system step by step

 The DroughtWatch data directory 

should be given

 Installing basic 

software(MRTSWATH)

 copy the whole folder to root path 

in C disk



DroughtWatch configuration
 Open the DroughtWatch system

 Select “help”, and then “Register”, see below picture:

 Please send your register information(user name and machine number) to my 

email(changsheng@radi.ac.cn)

 Then I will give you the serial number to you separately.

 Finally you should copy the serial number to your user register interface.



DroughtWatch configuration

 Satellite data should be 

put in the specified path. 

Such as:

(E:\DroughtWatch4.1\bin\d

ata\KHM\Originaldata\MO

DIS1b)

 Basic data should be 

put in the specified path. 

Such as:

(E:\DroughtWatch4.1\bin\d

ata\KHM\Reference)



MODIS 1b data downloading
https://ladsweb.modaps.eosdis.nasa.gov/search/order/

Option of products



MODIS 1b data downloading

Select the date range



MODIS 1b data downloading

Determine the range of needed data



MODIS 1b data downloading

Select the data



MODIS 1b data downloading

Order the selected data



MODIS 1b data downloading
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• Drought has happened in most areas of globe. 

• Global drought affects more people and brings 

out  large economic damages.  

(source:unitedcats.wordpress.com)

Background



 Drought produces a complex and serious impacts on the     

economic, environmental and social respects.

 Remote sensing technology provides temporally and 

spatially continuous data, has been useful for monitoring 

agricultural drought.

 To improve efficiency of drought  monitoring, automatically 

operation system should be produced.

 Developing and updating about system for last ten years, 

the operational and robust drought system(DroughtWatch)    

emerged.

Background
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Applications

Agricultural drought monitoring was carried out in 

some countries below by the DroughtWatch:

 China(2000-2018)

 Mongolia (2000-2018)

 Pakistan (2014)

 Sri lanka (2017)

 Extend to other countries



 DroughtWatch had been deployed to several relative 

departments of China(agriculture, meteorology, disaster mitigation,   

water resource and so on). 

 DroughtWatch has been installed, and declaration about the 

system have been signed by the NRSC of Mongolia, Sri Lanka.

Applications
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Multi-resource remote 
sensing 

Field observation

Meteorological data 

Data processing
Index calculating

Drought monitoring 
results

Methodology



Methods

 By validating and testing, VCI,TCI,VHI, NDWI are suitable 

for monitoring drought in some countries(China, Mongolia, 

Pakistan and so on), also emerged NDDI and VSWI index.

 Later, we should develop Cambodia drought indices based 

on suitability analysis. 

 To compare the RS drought with references indices, AI and 

SPI indices calculation methods by meteorological data can be 

included.



Methods

Red
Near infrared (NIR)

Shortwave infrared (SWIR)
Thermal infrared (TIR)

NDVI/LST
VCI
TCI
VHI

NDWI
NDDI 
VSWI



– Vegetation Condition Index (VCI)

– Temperature Condition Index (TCI)

– Vegetation Health Index (VHI)

– Vegetation Supply Water Index (VSWI)

– Normalized Difference Water Index(NDWI)

– Normalized Difference Drought Index (NDDI):

Methods
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– Aridity Index (AI) - De Martonne in 1926, (Livada and Assimakopoulos 2007) :

P- precipitation,  T-temperature 

– Standardized precipitation index (SPI)- (McKee et al. 1993):

Where  is the monthly rainfall amount and , are the mean and standard deviation of 

rainfall calculated from the whole time series of monthly values. 

Methods
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Evolution of DroughtWatch (2003-2017)

Version Major Revision Improvement Time

V1.1
Several calculation modules built by 

program 
Try to finish the part of drought 

monitoring by the computer
2003

V1.2
The drought monitoring system based on  

AVHRR, named as DroughtWatch for China
Drought monitoring can be calculated 

automatically 
2006

V1.3 Replacement of AVHRR with MODIS
MODIS is beyond AVHRR specially in 

image quality and geometry location 
accuracy

2008

V2.1 automatic operation system was emerged The system can be automatically run 2009-2010

V2.2 Update the basedata(cropland, maxmin data) Improving the accuracy and stability 2012

V3.1 Extend to the other countries Developing the system applicability 2013-2014

V4.1
Interactive drought monitoring system for 

globe
Interaction functions and  information 

demonstration were involved
2015-2017



DroughtWatch 4.1(English)

• Data preprocessing

(RS data processing, composition)

• Indices calculation

(VCI,TCI,VHI,NDDI,NDWI,VSWI,SPI, AI)

• Drought monitoring

(by single index and combination indices, dashboard) 

• Statistics and analysis

(over the spatial, over time interval) 

• Batch for the whole procedure

• Data management

(in-situ, statistics, Geotiff etc.)



Main interface



Module-preprocessing

MODIS 1b data            NDVI, LST and bands data

preprocessing



Module-preprocessing

 Preprocessing including 
geometric correction (GEO), mosaic 
(MOS), radioactive correction 
(RAD), cloud mask (CLD), 
atmospheric correction (ATC), and 
NDVI and LST calculations.

 You can also determine different 
processing steps in every operation 
from the table.



Module-preprocessing



Module-preprocessing



 The pentad, dekad and month 
parameters can be composited by 
daily data.

 Output is NDVI, LST, REF1, 
REF2, REF3, REF4, REF5, REF6 
or REF7.

Module-preprocessing



Practice by yourself, please.



Module-indices

Five remote-sensed drought 

indices (VCI, TCI, VHI, 

NDDI,NDWI and VSWI) ;

Two meteorological indices 

(SPI and AI) are calculated 

using composition parameters.



Module-indices



Module-indices



Module-indices



Practice by yourself, please.



Module-drought

 Classify and produce drought results 

based on a single index.

 The image information, including the 

max, min, average, mean, standard 

deviation and cumulative frequency 

above 95% is displayed.

 For the drought classification, edit

was used for modifying the values and 

saving them in the database 

automatically. 

 Click preview to view all the input 

data. Select pan, zoom in, zoom out, 

zoom fit window, zoom full size, add 

shape file, and setting color as 

desired.



Produce drought results based 

on combined indices.

Determine the indices to use for 

the combined calculation (see the 

index list). You can select one or 

more indices to calculate.

Combination methods include 

maximum, minimum, median, 

mean and majority.

Module-drought



Module-drought

Compare indices with other data 

(meteorological indices or statistics data) 

and add station data to the map to analyze 

the drought results in dashboard.



Practice by yourself, please.



Module-analysis

The results of the drought statistics are produced in different levels. 

To display the drought map and chart in a new window.



Module-analysis

To show the drought statistics in a 

certain period.

Obtain trends lines of different drought 

grades at the top left corner.

Save the graph to the local path using 

the Export button.



Practice by yourself, please.



Module-batch

Finish the entire procedure for drought monitoring automatically, including 

preprocessing, index calculations, and drought monitoring to drought 

statistics.

The progress seen 

in the window 

button, where the 

blue, rectangular, 

box-circling icon 

marks the current 

progress.



Output products

Products Forms

(database, tables, files, 

maps, charts, graphs)

 Drought map and 

comparison results 

 Spatial distribution maps

 Time change charts

 Drought classification graphs 



Prospects

 Finalizing the drought model for Cambodia

 Perfecting database by Cambodia field data

 Model finalization will be updated in the system

 Interactional tool will be perfected based on your 

comments




