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Drought characteristics

� It builds over a period of time (may be even a year or two)  

with increased scarcity of water.

� It does not have a well-defined start. It is a creeping  

phenomenon.

� Drought may be localized covering a district or a group of 

districts, and even widespread covering a few provinces 

or several countries.

� Drought intensity, duration and frequency may be different 

in a district or a piece of land.

� Drought produces a complex and serious impacts on the 

economic, environmental and social respects.
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Background

• Drought has happened in most areas of globe. 

• Global drought affects more people and brings 

out  large economic damages.  

(source:unitedcats.wordpress.co

m)
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Background

• High frequency of Drought in China, 

which gradually increased during 1951-

2006

• Drought area is about 20% of the whole 

country annually

• In China, the grain yield loss due to 

drought is increasing    significantly in 

recent 60 years. 
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Drought frequency 1951 – 2006

(Yang Guijun, 2011)

The grain yield loss  affected by drought during different 

periods

Annual percentage of drought impact areas over China during 1951-

2006
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Drought Definition

More than 150 published definitions of drought in the academic 

literature were found.

Meteorological drought: a prolonged period of 

below average precipitation    

Agricultural drought: there is not enough 

moisture to support average crop growing 

Hydrological drought: water reserves in 

aquifers, lakes and reservoirs fall below an 

established statistical average 
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DroughtWatch
� Established for 

� Ministry of water resources and Center of disaster mitigation 

� Meteorological Drought (5 indices) (1996-)

– Rainfall Anomaly Index (RAI)

– Annual Rainfall Anomaly Index (ARAI)

– Deciles (DECILE)

– Standardized Precipitation Index (SPI)

– Palmer Drought Severity Index (PDSI)

� Agriculture Drought (DroughtWatch）(4 to multiple indices) (1998-)

– Vegetation Condition Index (VCI)

– Temperature Condition Index(TCI)

– Vegetation Health Index(VHI)

– Normalized Difference Water Index( NDWI)

� Hydorlogical Drought (4 indices) (2000-demon; 2005-operation)

– Soil Moisture Index(SMI)  SMI=SM/FC

– Soil Moisture Anomaly Percentage Index (SMAPI) SMAPI=SM/SMavg
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Evolution of DroughtWatch

Version Major Revision Improvement Time

V1.1 Several calculation modules built by program 
Try to finish the part of drought 

monitoring by the computer
1998

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

V4.2 Drought forecasting in short terms
Improving drought forecasting 

functions
2018-2019
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Pre-processing Drought Index
Drought 

monitoring 
Statistics

Upgrading: AVHRR to MODIS; MODIS to MERSI

DroughtWatch1.1
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DroughtWatch4.1
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Extension 

Global Country/region Field

Data: 

TRMM/GPM;

AMSR-E/ 

MWRI/SMAP;

MODIS/VIIRS

Methodology: 

SPI/VHI

SM anomaly

NDVI anomaly 

Temporal and 

spatial resolution:

Daily-Monthly

1km-25km

Data: 

MODIS

FY-3/MERSI

VIIRS

Methodology: 

VCI/TCI/NDWI

ESI/TANDVI

SM anomaly

Temporal and 

spatial resolution:

Daily-Monthly

250m-1km

Data: 

HJ-1A/B CCD

GF-1/2 

Sentinel-1/2

Methodology: 

NDWI

MPDI

ESI

Temporal and 

spatial resolution:

variable

30m/10m
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Drought is mainly nature disaster in Mongolia(global 

warming, climate change), and result in enormous economic 

losses.

� 30-70% areas happens drought in Mongolia.

� In 2010, one third of total livestock died.  One reason is the 

poor condition of many pastures  as a result of last 

summer’s drought (2009).

Livestock losses, 2000-2012

Mongolian Drought
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� Developing drought monitoring methods for Mongolia

� Indicator selection

� Validation

� Localization

� Building up the spatial information database

� Enhancing capacity for Drought Monitoring in Mongolia

� On the job training and joint academic research

� Customizing and deploying the drought monitoring system

� Field campaign support and validation work

� Academic  workshops 

� Information services and technical support

Objectives and Contents
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Data processing, building database, indices selection were 
achieved jointl by China and Mongolia experts in RADI (2014-

2018)

Joint work on data processing
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Joint field works

� Parameters: Soil moisture, vegetation 

biomass, height, coverage, biodiversity, 

livestock loss number by drought and 

spectrum.

� Participants: IRIMHE and RADI.

� 2014 to 2017 (July to August)
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Joint Validation

� Drought products validation with field data from 2014-2017: 

� Soil moisture 

� Biomass 

� Regional drought affected data from field observation
� Annual validation report
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Localization for local ecosystem

Forest steppe & steppe & desert 

steppe
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Localization for seasonal variation

�

ba

Weights May June July August September

Wtci (VHI a) 0.41 0.31 0.27 0.31 0.42

Wvci (VHI b) 0.59 0.69 0.73 0.69 0.58
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Regional workshop on understanding 

the operational aspects of the 

4 July 2018, 14:00 

to 15:00

21

System Customization

17 Sept 2018
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Monitoring Results

Summer condition assessed by observers at 

Meteorological stations

Summer condition /2nd decade, June 2018/Remote sensing drought map /2nd decade, June 2018/

/3rd decade, June 2018//3rd decade, June 2018/
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Products dissemination to users

http://irimhe.namem.gov.mn

www.icc.mn

www.eic.mn

Drought product 

dissemination to local 

meteorological departments 

by internal network
Servicing to organizations
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Ownership

� DroughtWatch system have been deployed in NRSC of 

Mongolia in 2014, and fully operated by NRSC staff on 

monitoring, field work, and analysis.

� Now, DroughtWatch products and results are useful for 

planning, decision making at crop farming, forest and

pastoral animal husbandry sector in Mongolia.
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� Technical advisory and support

� Technical Training 

� On the job training

� Joint work from 2014 to 2017.

� Customization

� Localization

� Ph.D fellowships

Full Technical Transfer
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Experiences and Lessons

� ESCAP coordination, Mechanism of ownership and 

full technical transfer are essential to the success

� ESCAP and CAS support are guarantee to the 

commitment

� A good partnership between RADI and IRIMHE

� Stakeholder engagement

– Need to give more training or advertisement to other 

users about the drought products

– Make stakeholder use of products  

� Extending to other fire, dzud, and crop
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CropWatch for Mongolia

� Odbayar was invited to Sanya meeting in last August,

� One student is studying Crop Monitoring for Mongolia

� Customizing CropWatch for local requirements

� Following the regional drought mechanism

� ESCAP coordination and support

� Ownership and full technical transfer

� CAS support and commitment
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CropWatch-Pro

• An online tool for people to produce crop 
monitoring products at any time and anywhere.

CropWatch-Explore

• An online interface for people to explore and 
analysis all the crop information data easily.

CropWatch-Project

• An online platform for people to create and 
write the crop bulletin.

CropWatch-Bulletin

• An webpage for people to read CropWatch 
bulletin.

CropWatch Explorer

CropWatch Cloud
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Comprehensive report

� Quarterly CropWatch Bulletins

� Annual report
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37 experts for 42 countries

Joint Analysis
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CropWatch for Mozambique
Portuguese Interface

Including all the provinces of MOZ

Portuguese version of GVG tools
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CropWatch for Mozambique

Crop condition for every districts and regions for Mozambique
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Mozambique National Meteorological Bulletin
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Recommendation

� Ownership

� Full technical transfer and capacity building

� On job training

� Degree students

� Localization of models

� Stakeholders needs to engage at the earlier stage 

� Drought forecast and impact assessment, 

� Crop

� Rangeland

� Use new satellite data to detect drought impact at detail
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GF-1 Drought detection (16m) 
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Team Building Meeting for effective use of space 

applications for drought monitoring in Central Asia


