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1. Training Background 
 

ESCAP is providing technical support to the Government of Myanmar as part of its capacity 

building initiative under the Regional Drought Mechanism to build the capacity of the 

Department of Meteorology and Hydrology (DMH), Ministry of Transport and 

Communications, Government of Myanmar and to understand the use of GIS technology and 

earth observation data for drought monitoring and assessment. A number of tools are being 

customized to support evidence-based decision making in Myanmar, including DroughtWatch 

for improved decision-making. This training is a follow-up of the previous training course on 

the “Introduction to the use of geospatial information technology for drought risk management” 

that was held in Nay Pyi Taw, Myanmar from 5-8 February 2018. During the course of the 

training, the Drought Monitoring System (DMS) that was developed by the National Remote 

Sensing Center (NRSC) of the Indian Space Research Organization (ISRO) was customized in 

Myanmar conditions for effective monitoring of drought. Dr. Kyaw Moo Oo, Director General 

of DMH further followed up with UNESCAP and requested for an advance level training of 

the Drought Monitoring System (DMS) to further build the capacity of DMH staff in using as 

well as improving the DMS as necessary. 

 

Over the months, DMH has been using the Drought Monitoring System (DMS) for monitoring 

drought conditions in the Dry Zone specifically during the rainy season and has been providing 

updated bulletins to the Ministry of Transport highlighting the ground conditions for decision 

making. Therefore, keeping in view of the need from DMH in further improving the drought 

monitoring and decision-making process, this advanced training aimed at familiarizing the 

participants on the DroughtWatch system by providing an in-depth understanding of the 

drought and DroughtWatch Package that has been developed and customized for Myanmar 

with expert support from the Institute of Remote Sensing and Digital Earth (RADI), Chinese 

Academy of Sciences (CAS) and to leverage the usage of this software for drought monitoring, 

analysis and decision making. 

 

With the present DMS being operational, DMH has been able to provide monthly updates based 

on vegetation conditions such as Normalized Difference Vegetation Index (NDVI), 

Normalized Difference Water Index (NDWI), Short-wave Angle Slope Index (SASI) and Soil 

Moisture Index (SMI). However, with the introduction of the DroughtWatch system, additional 

indices can be generated for monitoring drought that includes Vegetation Condition Index 

(VCI), Temperature Condition Index (TCI), Vegetation Health Index (VHI) and Normalized 

Difference Drought Index (NDDI) thereby further supplementing the functions of DMS. While 

DMS can be used for agricultural drought, DroughtWatch can be used for both meteorological 

and agricultural drought. However, both system compliments each other in terms of 

performance. 
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2. Training Course Content 
 

The training was jointly organized by UNESCAP and ARTSA with active support from the 

three service nodes of the Regional Drought Mechanism that is China, India and Thailand as 

well as Asian Institute of Technology. 

 

2.1. Institute of Remote Sensing and Digital Earth (RADI), Chinese Academy of 

Sciences  

 

Dr. Hongwei Zeng conducted the training sessions on the DroughtWatch by providing insight 

into various concepts, methods, indicators, and tools available for drought monitoring and 

mapping.  

 

The first days of the training familiarized the participants with concepts of drought, the major 

drought indicators and methods, understanding drought and its management, and also introduce 

the smartphone app for field data collection such as GVG and its setup.  

 

The first half of the second day familiarized the participants on how to use the GVG app for 

data collection (geographic location, photos, and backup). 

 

The second half of the second day, third and the first half of the fourth day familiarized the 

participants with the Drought Watch Package that is currently being customized for Myanmar 

by the Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences and its 

specifications and applications for drought monitoring and assessment towards improved 

decision making. The participants were provided with case studies from Myanmar for hands-

on exercises using the DroughtWatch so that they get an in-depth understanding of the software 

functions and its applications. 

 

All the sessions were accompanied by in-depth practices and discussion in order to stimulate 

the active participation from the participants. 

 

The presentation includes concept, discussion and practical exercises, the details of which are 

listed below: 

 

▪ General Introduction and operation of DroughtWatch 

 

This part introduced the concept on drought, indicators on weather, vegetation, and soil 

moisture can be used to monitor drought, the software architecture of DroughtWatch and its 

major components and successful applications of DroughtWatch in China, Mongolia, and Sri 

Lanka, Pakistan (Figure 1). 
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Figure 1: Software architecture of DroughtWatch 

 

▪ Setup DroughtWatch 

 

This part introduced how to setup DroughtWatch, including the installation of DroughtWatch, 

MRTSWATH and registration of DroughtWatch. 

 

 
Figure 2: DroughtWatch installing and registration 

 

▪ Remote Sensing Data Download of DroughtWatch 

 

This part introduced how to download the data for the drought monitoring by DroughtWatch. 

The major tasks include installation of data batch downloading tool-wget.exe, user registration, 

MOD021KM, MOD03 data order and downloading. 
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▪ Remote Sensing Data Processing of DroughtWatch 

 

This part introduced the data processing component of DroughtWatch, including the data 

configuration, data conversion from “hdf” format to “TIFF” format, atmospheric correction, 

and data composite approaches of DroughtWatch, including the maximum and average 

composite approach. 

 

▪ Drought Indices Calculation of DroughtWatch 

 

This part introduced the RS indicator on drought assessment of DroughtWatch, including the 

calculation of VCI, TCI, VHI, NDDI, NDWI, and VSWI. This part also introduced the 

calculation of each indicator based on the data processing by DroughtWatch, including the 

monitoring frequency, date preparation, parameters setting, and operation. 

 

 
Indices modules of DroughtWatch 

 
▪ Drought Classification of DroughtWatch 

 

The drought monitoring frequency of DroughtWatch includes the daily, pentad, dekad, and 

monthly. This part introduced the drought classification based on the calculation results from 

VCI, TCI, VHI, NDDI, NDWI, and VSWI. The detail includes indicator selection, indicator 

result statically and drought defined (extreme, serious, moderate, slight, and normal classes). 

The drought classification based on multi indicators. The drought classification result showed 

by dashboard of DroughtWatch.  
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Drought Classification from DroughtWatch 

 

▪ Drought Statistical Analysis of DroughtWatch 

 

This part introduced the drought classification over spatial unit and time of DroughtWatch. 

The detail includes how to use the over spatial unit function to count the drought at 

provincial level, and how to show and export the statistical result. This part also included 

how to use the overtime unit function to detect drought dynamic change of special province. 

 

 
Drought analyzed statically over spatial unit from DroughtWatch 
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▪ Batch Processing of DroughtWatch 

 

This part introduced how to use the batch function to calculate the indicators of drought. The 

major function included the start and end time setting, frequency setting, atmospheric 

correction, composition method, indicator combination, and combination method selection. 

 

 
Batch process of DroughtWatch 

 

2.2. Asian Institute of Technology (AIT), Thailand 

 

Dr. Rishiraj Dutta from Asian Institute of Technology conducted a couple of sessions during 

the training course. His first session included briefing the participants on the Asia-Pacific Plan 

of Action on Space Applications for Sustainable Development 2018-2030 on behalf of 

UNESCAP while his second session covers the research work that the Geoinformatics Center 

of Asian Institute of Technology has been engaged with in addressing the regional needs. 

 

▪ Geoinformatics Center and its Activities 

 

A presentation on the Geoinformatics Center was made to the participants to inform them of 

the current activities going on at the Center. The presentation touched upon the four areas that 

the Center has been working in the region that includes Remote Sensing and GIS, Disaster 

Management, Environment and Training. 
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GIC areas of work 

 

The presentation also briefed the participants on the ongoing project and training services in 

the region that includes: 

 

Project Services 

 

• Hazard/Risk Assessment (Flood, Landslide, Cyclone and Earthquake); 

• Disaster (Satellite Data Analysis for Emergency Response); 

• Agriculture (Crop Monitoring, Drought Situation Analysis and Yield Forecasting); 

• Monitoring Infrastructure Projects Using UAVs; and 

• WebGIS Platform and Mobile App. Development. 

 

 
Ongoing activities of Geoinformatics Center 
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Training Services 

 

• Remote Sensing and GIS; 

• UAV for Mapping; 

• GNSS and its Applications; 

• GIS for Disaster Risk Management; 

• Crop Monitoring and Yield Forecasting Using Remote Sensing; and 

• Flood Modeling for Hazard and Risk Assessment. 

 

Apart from conducting sessions, GIC also facilitated the hands-on exercised and provided 

support to the participants in their analysis and field data collection using GVG app. 

 

 
Global Navigation Satellite System (GNSS) training in 2019 

 

2.3. Geo-Informatics and Space Technology Development Agency (GISTDA), 

Thailand  

 

Mr. Yootthapoom Potiracha from GISTDA conducted a session on the drought indices that 

Thailand has been using for monitoring drought. His presentation was followed by hands-on 

exercises on deriving Normalized Difference Vegetation Index (NDVI) and Normalized 

Difference Water Index (NDWI) together with similar indices from DroughtWatch such as 

VCI, TCI and VHI. The participants were familiarized with deriving these indices using 

ArcGIS software. Mr. Potiracha also provided a demo on the Thailand Drought Monitoring 

System. 



10 

 

 

The presentation by GISTDA gave the participants understanding of Thailand’s Drought 

Monitoring System based on Multi-Source Earth Observation Data. During the session, 

Actionable Intelligence Policy (API) of Thailand was presented followed by demonstrating the 

Thailand Drought Monitoring System. GISTDA also briefly presented on the drought and 

water resources value chain. The presentation was followed by hands-on exercises on deriving 

different drought indices from satellite data and interpreting the results. The participants 

through this hands-on exercise were familiarized in downloading MODIS data from NASA 

and GISTDA hubs. Using these data, they are then made to derive different indices for different 

agricultural crops. 

 

3. Overall Assessment about the Training 

 

The assessment of the training course was based on the survey being conducted through a 

questionnaire evaluation at the end of the training program to measure whether the training 

objectives have been achieved, participant’s expectation are met and whether the training 

course is relevant to the participant’s towards successful implementation of the DroughtWatch. 

The evaluation suggest that the training was conducted in line with the course outline and meets 

the participants expectations. They have also felt that the training meets the overall objectives 

and consider DroughtWatch to be an important tool for drought monitoring in Myanmar. 

 

 
Actionable Intelligence Policy (AIP) of Thailand 
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4. Feedback from the Participants on the Training  

 

i. This training is very important for DMH towards establishing their future Drought 

Monitoring Public Information System; 

ii. Participants felt that the DroughtWatch will be very in improving their drought 

monitoring capabilities using earth observation data, as Myanmar currently lacks such 

systems for effective monitoring; 

iii. Participants agrees that the system would help them to generate drought maps of the 

country or any location specific area. 

 

5. How Participants Think DroughtWatch could be useful to DMH? 

 

i. DroughtWatch provides near real-time monitoring with MODIS data covering large 

areas on a daily basis and processed timely; 

ii. It can provide detailed information on the spatial variability of drought across the Dry 

Zone of Myanmar; 

iii. The five different indices (VCI, TCI, VHI, NDWI and NDDI) derived from 

DroughtWatch can be helpful in fully understanding whether the drought is due to 

hydrological or meteorological or agricultural drought. 

 

 
Thailand Drought Monitoring System 
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6. Overall Feeling about the Training and Resource Persons 

 

1. Training was very detailed and technically very useful for DMH; 

2. Participants consider this training to be a perfect training for DMH as they need such 

Drought Monitoring Systems for their country; 

3. Resource person’s lectures were excellent, and the hands-on exercises were very 

helpful for the participants to understand the system properly; 

4. Presentations were very clear, simple and understandable; 

5. Both resource persons from ESCAP and RADI/CAS, AIT, ISRO and GISTDA made it 

to the point that every participant understands the concepts, methods and the 

DroughtWatch system clearly, and patiently respond to each and every query that the 

participants raised; 

6. The strongest point that the participants felt about this training was that the sessions 

were very detailed and explained very well in simple language. That made every 

participant understand the subject very well. 

 

 
Drought Monitoring from Remote Sensing Index 

 

7. Suggestion for Improvement in the Future 

 

1. Participants would be interested to know more about how to make policy decision based 

on drought monitoring results from DroughtWatch, and how to validate the drought 

monitoring results based on field survey. 

2. The training was very well organized, and it should continue in the same way when the 

next training is conducted; 
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3. Number of training days needs to be increased.  

 

 
Drought and water resources value chain 

 

8. Way Forward 

 

Based on the suggestions from the participants, the course content for the next advanced 

training will be designed to meet their expectations and where necessary, additional 

information would be included. 

 

A Facebook page on “Expert Group on Drought Monitoring in Myanmar”, as Community 

of Practice which was created by ESCAP will be used as a learning platform and discussion 

forum to enable the DMH participants to discuss and share information and knowledge on 

drought from time-to-time. The group is a closed group that is meant to discuss and share 

knowledge and information on drought and the drought related tools. From time-to-time, the 

group has been using this platform to discuss issues related to the DMS with NRSC-ISRO and 

has been getting expert technical support and guidance on addressing any system issues related 

to the tool. Similarly, this group can be used to share further information and knowledge on the 

DroughtWatch developed by the Institute of Remote Sensing and Digital Earth (RADI), 

Chinese Academy of Sciences (CAS) and customized for Myanmar. RADI will respond to any 

technical queries from DMH on the implementation of DroughtWatch in their department in 

close coordination with experts from the Asian Institute of Technology (AIT), NRSC from 

India and Geo-Informatics and Space Technology Development Agency (GISTDA) from 
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Thailand while ESCAP will coordinate to facilitate between the group and experts to address 

the technical issues that the group may come across. 

 

9. Initial Impact 

 

The participants have already started using the DroughtWatch and have been able to generate 

the outputs. 

 

 

 

 

 

 
Drought classification map based on single indicator in first and third day of 2019 
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Drought classification map based on both indicators in first and third day of 2019 
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Drought classification map based on three indicators in first and third day of 2019 
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Drought Spatial Statistics in the first day of 2019 

 

10. Gender Inclusive  

 

One of the important aspects of this training was gender inclusiveness. There were six female 

participants for the training nominated by DMH Myanmar. Therefore, in terms of gender 

inclusiveness, the figure stands at 100 percent. 

 

 
Group Photo with the participants during closing ceremony 
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11. Participating Agency  

 

The participating team from Myanmar comprised of six selected technical staff of the 

Department of Meteorology and Hydrology (DMH), Ministry of Transport and 

Communications, Government of Myanmar with the aim to improve the cross-sectoral 

exchange, learning and joint knowledge production.  In addition, nine master’s degree students 

from the Sirindhorn Center for Geo-Informatics (SCGI) also participated on the first day of the 

training to attend the technical sessions.  
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ANNEX 
 

Annex 1: Agenda of the Training 
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Annex 2: Photos from the Training Course 



Contact Us: 
Space Applications Section (SAS) 
Information and Communications Technology and 
Disaster Risk Reduction Division (IDD) 
United Nations Economic and Social Commission for Asia 
and the Pacific 
The United Nations Building 
Rajadamnern Nok Avenue 
Bangkok 10200  
Thailand 
Email: escap-sas@un.org 
www.unescap.org 


