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Abstract:

Updates on status and plan of satellite data access, processing, 

application and training

 The National Center for Hydrology and Meteorology first installed the display software

visualizing Satellite Animation and Interactive Diagnosis, SATAID through which the Himawari

satellite images were downloaded from the WMO Information System, WIS portal in August,

2015.

 However later in March 2016, an independent reception antenna was installed which now

enables the Center to download the images directly from the satellite.

 Initially the Center was programmed with SATAID version 3.00. On 1 March, 2018 the SATAID

version was upgraded to version 3.2.0.4.With the new version of SATAID, we are equipped with

the features of RGB color interpretation display function with the existing applications of NWP

which the Center refers for daily weather forecasting.

 Quick guide to SATAID and weather analysis using SATAID were provided by experts from

Japan Meteorological Agency in June, 2016 at the Center in Thimphu. Few members from the

agency also travelled to JMA for further capacity enhancement.



Satellite data and product requirements, training needs and 

infrastructure

Satellite data and product requirements

 Bhutan is utilizing West Central image area settings of the Himawari Satellite.

 It has proved to be effective to monitor large scale conditions such as the southwest

summer monsoon and the winter monsoon.

 Noting the systems in Southeast Asia and studying those which would affect Bhutan has

found to be important.

 However, the country has a square kilometers of 38,394. It is very difficult to observe

over the country particularly. Region-wise observation is very challenging.

 More detailed analysis with the new tools of RGB list would be very informative if the

area of observation of Bhutan were clearer.



Satellite data and product requirements, training needs and 

infrastructure

Training needs

 A quick guide to, and weather analysis using SATAID were presented by experts from

Japan Meteorological Agency at the Center at Thimphu, 2016. The Center has capacity

on basic operation of the satellite images and tools of NWP.

 A detailed capacity enhancement on the analysis of the images and the tools would add

to better forecasting.

 Advanced troubleshoot is another issued faced at the Center.

Technical infrastructure issues to access and process/visualize satellite data

 The Center currently receives the data through the reception antenna (HimawariCast)

and visualizes with the SATAID.



Appendix



Background

I. Country overview

I. Geography

The Kingdom of Bhutan is a landlocked country in South Asia. Located in

the Eastern Himalayas. It is bordered by China in the north, India in the west, south

and east.

It lies between latitudes 26°N and 29°N, and longitudes 88°E and 93°E.

The land consists mostly of steep and

high mountains crisscrossed by a network

of swift rivers, which form deep valleys

before draining into the Indian plains.

Elevation rises from 200 m (660 ft) in the

southern foothills to more than 7,000 m

(23,000 ft).



Background

II. Population

 The 2017 Population and Housing Census of Bhutan Report revealed that as of 30 

May 2017, Bhutan’s total population was 735,553 persons, where 681,720 persons 

were Bhutanese and 53,833 persons were non-Bhutanese.

 Out of the total population, 62.2% lived in rural areas and 37.8% lived in urban areas. 

In the last twelve years (2005-2017), Bhutan’s total population has increased by 16%

and the population density increased from 17 to 19 persons/km2.



Background

III. Climate

 Bhutan has a wide range of altitudinal zones and micro-climatic conditions which 

have created highly diverse ecosystems and a complex pattern of climatic conditions.

 It can be broadly considered in three main geographical divisions: 

1. The southern belt has a hot, humid climate, with temperatures remaining fairly even 

throughout the year—between 15°C and 30°C - and rainfall ranging between 2,500 

and 5,000 millimeters (mm). 

2. The central inner Himalayas have a cool, temperate climate, with annual average 

rainfall of about 1,000mm. 

3. The higher and more northern region has an alpine climate, with annual rainfall of 

around 400mm



Background

I. Major historical hydrometeorological 

disasters

Glacial Lake Outburst Flood (GLOF):

 Glacial lakes have formed in many places in 

the area left at the foot of retreating valley 

glaciers. 

 A major proportion of Bhutan's population is 

settled in fertile valleys along a number of river 

systems.

GLOF that took place in Bhutan in 1994 along the Puna Tsang Chu valley. Lives and

property were endangered but also important infrastructure such as hydroelectric

dams that are situated along these rivers.



Background

I. Major historical hydrometeorological disasters

Flash floods and landslides: 

 Bhutan is prone to flash floods, especially in the eastern and southern foothill regions, due

to the steep terrain and fragile geology. These flash floods have become more frequent and

intensified in the last decade due to increasing intensity of rainfall, and untimely start and

end of monsoons.

 Landslides are a recurrent phenomenon in Bhutan and closely linked with flooding events.

 In May 2009, cyclone Aila, originating in the Bay of Bengal, resulted in incessant rainfall

causing one of the worst disasters in Bhutan. Subsequently, the rainfall also led to swelling

of rivers and streams to dangerous flood levels.

 In 2010, landslides and flash floods damaged more than 2000 acres of agricultural land,

affecting some 4165 households over 20 dzongkhags, and damaged farm roads and

irrigation channels affecting 529 households.



Background

I. Major historical hydrometeorological disasters

Windstorm:

 Windstorms have been recorded every year.

 However, the severity and frequency of windstorms

in Bhutan have increased over the past few years,

especially in the pre-monsoon season.

 In April 2008, windstorms damaged 249 rural houses

in lower Trashigang. Eight school buildings, four

lhakhangs and one forest office were also damaged

by the windstorm.

Farmers have had to deal with increasing frequency of hail and windstorms. In 2010, more than 

5000 acres of agriculture crops were affected by hail and windstorms, damaging a wide range of 

staple crops, such as maize, rice, potato, chili, buckwheat and others



Background

II. Major national economic sectors relying on NMHSs

 Department of Agriculture 

 Department of Hydropower and Power Systems

 Department of Air Transport 

 National Biodiversity Center 

 Bhutan Power Corporation Limited 

 Department of Renewable Energy

 Department of Roads

 National Environment Commission 

 Department Of Engineering Services. 

 Druk Green Power Corporation Limited 

 Department of Disaster Management. 



Description of NMHS Bhutan: 

National Center for Hydrology and Meteorology 

Activities

Vision

“Center of excellence in Hydrology, Meteorology and Cryosphere Science and 

Services.”

Mission

“Monitoring and understanding of hydrology, weather, climate and cryosphere, 

for timely provision of information and services to protect lives and property 

and support national needs for ecologically balanced sustainable development.”



Description of NMHS Bhutan: 

National Center for Hydrology and Meteorology 

Activities

Goals

 Improve result-based decision support service for weather incidents and events that threaten 

lives and livelihoods;

 Enhance climate services to understand and adapt to climate-related risks;

 Develop capacity to provide integrated and coupled monitoring, detection and forecast 

services to support assessment and management of water resources and water-related 

hazards;

 Build competence to provide sector-relevant information for socio-economic development, 

and support development of integrated environmental services to foster healthy communities 

and ecosystems;

 Sustain highly skilled professional workforce equipped with training, tools and infrastructure 

to fulfil the mission.



Current Observational System Overview

I. Surface observations

Meteorological Stations: 

22 AWS

20 Class A

61 Class C

Hydrological Stations:

15 Principal 

9 Secondary

11 Sediments

8 AWLS

Cryosphere stations: 

19 Manual Stations

3 ASS



Current Observational System Overview

II. Upper-air observations

1 Radio Sonde

III. Aircraft-based observations

4 AWOS

Currently the Center is not equipped with any  

Marine observations, or own satellite observation, or weather radar observations



Access, Processing and Application of Satellite Data and 
Products 

I. List of satellites/instruments currently used operationally for NWP, nowcasting

and other applications:

 Himawari Satellite data. 

 Weather Research and Forecasting

 Reference sources from Indian Meteorological Department, Thai Meteorologicial

Department, Japan Meteorological Agency, Korean Meteorological Admistration,, etc

II. Current capabilities of access, processing and archiving of satellite data and 

products

 Currently, the GTS and Satellite unit under the Center has 3 members. One with a 

bachelor’s degree in Electronics and Communication Engineering and other two high 

school graduates. 

 We are limited in size as well as knowledge. We are assisted by the only IT member of 

the Center for operations related to accessing and archiving the satellite data and 

products. 



Access, Processing and Application of Satellite Data and 
Products
Satellite Data to address Regional Challenges

III. Current satellite data applications

Key application areas

 Daily Short Range Forecast issued to the general public. 

 Adhoc forecast on request from the stakeholder agencies as well as the general public. 



Thank You and Tashi Delek 


