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Country Profile

• Total area - 38,394 Sq. Km

• Population – around 817,054 (2017)

• 79 % of population is farmer

• Altitude : 160 m to 7500 m above msl

• Forest Coverage: 70.5% - Policy is to ensure at

least 60% for all time

• Politic: Constitutional Monarchy since 2008



Weather forecasting system in Bhutan

Currently, NCHM Provides the following services;

• Historical data

• Weather forecast
• Short Range Forecast (72 hrs)

• Extended range forecast (1 month)

• Seasonal outlook (JJAS)
• SASCOF

• NCOF (annually)

• Climate projection (initiated)



Forecasting procedure 

• Data collection and analysis

• Weather forecast preparation on 
SMARTMet system

• Forecaster refers to following;
- Satellite image/data

- NWP

- Synoptic observation charts

- Regional forecast

- Real time weather information

• Dissemination of forecast



Forecast products
• Spatial maps of 3 days forecast (general outlook)

• Temperature
• Wind
• Precipitation

• Point forecast
• Adhoc forecast services
• Extreme weather forecast 



Forecast dissemination



Facilities in NCHM for weather forecast



Observation station network 
• Manual Weather Station

• Agro-met (Class A) – 20 nos

• Climatology (Class C) – 64 nos
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Daily measured parameter
 Rainfall
 Temperature/Humidity
 Wind 
 Sunshine duration
 Soil Temperature 
 Evaporation

Daily measured parameter
 Rainfall
 Temperature/Humidity



Observation station cont..
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• Automatic Weather Station 
(AWS) – no. 80



• WRF Model
- WRF – 72 hours forecast runs

- Runs every 6 hours 00,06, 12, 18 UTC

- Initial conditions - GFS models NCEP, 
NOAA

- Runs for 72 hours (3 days)

- Nested domain 15 km and 3 km resolution

- Vertical=45 levels

• Satellite images – Himawari 8

• Global Telecommunication 
System

• SMARTMet System (Common 
Operating Platform) for forecast 
production and dissemination
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High Impact Weather: Flash flood

Flash flood damaged properties and agriculture field in Trashiyangtse



Sarpang Flash Flood 19-23 July 2016



Forecast-rain in southern Bhutan

• Rain predicted by WRF model more than 200-300mm in most of 

southern dzongkhags from 21st July onwards.

• Heavy rainfall and more cloud is also predicted in southern; 

WRF model 

• Rainfall trend showing increasing 

• 24 to 25th July 2016 rainfall predicted well before Sarpang town 

flooding 

Other products shows heavy

precipitation over southern Bhutan



Daily rainfall (Bhur and P/Ling: July 2016)
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July 2016 Rain: Gelephu  and P/Ling 

Gelephu P/ling 2 per. Mov. Avg. (Gelephu)

The intensity of rainfall also showing increasing

from dated 18 (135.5 mm) onwards (315.00 mm-

24/07/2016 and 324.00 mm-25/07/2016).



Findings

1. All models predicted heavy rain before flooding of Sarpang town.

2. Himawari-8 and Kalpana Satellites images also showing more dense
cloud coverage for few days in southern dzongkhags during before-
flooding.

3. The intensity of rainfall also showing increasing from dated 18
(135.5 mm) onwards (315.00 mm- 24/07/2016 and 324.00 mm-
25/07/2016).

4. Weather warning had issued in timely (HM, PMO, Ministers,
Disaster management, BBSC, Radio section, print media and others.



Sarpang town after flash flood



Wind storm and hail stone

• Wind storm is second most 

meteorological event that impacts crops 

and infrastructural in Bhutan besides 

flood.

• Hailstone damages- Pre monsoon and 

post monsoon.

• Thunderstorm

• Heavy snowfall



Current Alert Systems (GLOF and 
rainstorm EWS in Bhutan)

Early Warning System
Existing • GLOF EWS Punatshangchu Basin 
• 10 AWLS and AWS 
• 18 Sirens 
• Communication 
• Iridium Satellite 
• All Siren stations are placed high above the population 
centers for maximum sound projection.
• Sirens can be activated from Control Room 

automatically and manually 
• 24/7 control room monitoring



Weather warning communication

1. NCHM      Disaster Management        20 dzongkhags local level

2. NCHM       Media/TV (Normal condition)

PMO and others

3. Extreme: Discuss (Forecasters)

Forecasting Head

Chief WCSD

Director/Action



Extreme weather warnings

We issue extreme weather warning through different mode of communication such as Facebook, website,

mobile and press release to different media houses (Print media, radio and television).



Inter- governmental strategy: Reduce damages

Weather Services

• 12-72 hrs weather forecast

• Advisories/bulletins/warnings of extreme weather events

• Customized Services-Location specific forecast

• Extended Range Prediction (10-30 days)

Climate Services

•Seasonal climate information

•Provision historical climate data (hard/soft copy)

•Annual climate reports/monthly climate reports

•Climate Change Projection

Education and Awareness Program

• Trainings and  workshops



Conclusion

• NCHM provides weather and climate services, there is need for 
Impact based forecast 

• Weather forecast of 72 hrs is issued

• Extreme weather warning - Press release through different 
media

• Capacity building required for implementing Impact Based Forecast.



THANK YOU......

To be interested in the changing seasons is a happier state of mind than to 

be hopelessly in love with spring. ~George Santayana


