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Country Profile

Total area - 38,394 Sg. Km

Population — 810,723 (2017) approximately.
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

Topography : Rugged mountain terrain




Rainfall in mm

Climatic condition and monsoon pattern in Bhutan

Bhutan Climatic is generally dominated by monsoon winds with dry winter and wet
summer monsoon
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Organogram of NCHM

e NCHM: National Centre for [ Governing Board
Hydrology & Meteorology Total staff — 192 nos

e Autonomous Agency from
August 2016: it is an it [Wm“‘“

independent organization of  pamume |

the Royal Government of T

Bhutan

* NCHM is governed by a
Governing Board and Board
Members (BM) are from the
relevant sectors. =




Disasters Risks in Bhutan

Rainfall variation with Altitude

* Landslides (Summer) 6000 - 3000

N Rainfall — Altitude
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* Flood 5000 -
 GLOF — Glacial Lake Outburst Flood 0007
* Flashfloods
* Landslide Dam Outburst Floods 2000 -

* Wind storm — pre monsoon and post
monsoon

* Earthquakes

* Forest Fires e Rain varies with altitude
* Pest and Diseases * Southern foothills vulnerable to monsoon related disaster
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Observation station network

e Manual Weather Station

Bhutan Map Showing location of Class A Stations

* Agro-met (Class A) — 20 nos
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Map showing location of Automatic Weather Stations T

Observation station A
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Hydrological Network

Map Showing the Hydrological Network Stations . %E
1. Hydrological Network: | Legena ]
— Principal Station 15
— Secondary Station 09

2. Flood Warning Network:
— Flood Warning Station 15
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Hydro - meteorological services in Bhutan

NCHM provides following
weather and climate services;

e 24 to 72 hours weather forecast

- WRF = 72 hours forecast runs
- Runs every 6 hours 00, 06, 12, 18 UTC

- Initial conditions - GFS models NCEP,
NOAA

- Nested domain 15 km and 3 km
resolution

- Vertical= 45 levels

 Himawari 8 satellite
e GTS



Hydro - meteorological services in Bhutan

Seasonal Climate Information

 Summer Monsoon Season (Jun — Sept)

. . Forecast Precipitation Jun—Aug 2016
* Winter Season (Dec - Feb) — on trail 300 Sl S
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Preparation and Dissemination of Seasonal
Climate Information

: . . @O @8 i e @
¢ Regl O n a | Leve | . SO Ut h AS I a n 10" Session of South Asian Climate Outlook Forum

(SASCOF-10)

Climate Outlook Forum (SASCOF) FOPE o B

Organized by: National Center for Hydrology and Meteorology (NCHM) and World Meteorological
Switzerland

Org

e 10th SASCOF hosted in Bhutan, 24-
26 April 2017

e Bhutan is actively participating
since its inception - 2010




Preparation and dissemination of seasonal climate
information

National Level: National Climate Outlook Forum
(NCOF)

e 19-21 Oct 2015: 1t NCOF & National Stakeholder Consultation

- Regional experts and WMO delegates were the resource person for the forum.

National Climate Outlook Forum (NCOF) &
National Stakeholder Consultation (NSC) on Climate Services

- Stakeholders from various priority areas of agriculture, water, health, disaster
risk reduction and energy attended the forum.

* 12-13 May 2016: 2"¢ NCOF

- Financial assistance from RIMES. Resource persons from RIMES and [ITM,
India.

- Local participants from various priority areas of agriculture, water,
health, disaster risk reduction and energy attended the forum.

° 26 May 2017: 3rd N COF -l | erd National Climate utlook rum (NCOF-3) .
- Financial assistance from RIMES. Resource persons from RIMES and I[ITM, ‘ A . "
India.

- Local participants from various priority areas of agriculture, water,
health, disaster risk reduction, Energy and ASTROLOGER attended the
forum.




Hydro - meteorological services in Bhutan

Provision of historical
hydrological and climate
data

Department of Hydro-Met Services

Ministry of Economic Affairs
Royal Government of Bhutan

Climate Data Book of Bhutan
2016

il
THIMPHU: BHUTAN
JUNE 2016

HYDROMET DATA REQUEST FORM

Sign and Return to: National Center for Hydrology and Meteorology. Thimphu, Bhutan

Name of the Person & Office

Agency GovtPrivate CorporationInstitution Tndividual (please tick any)

Address

Phone number

Email

SN [Data Site/Station River! | Data Period | Frequency Remarks
Parameters | Gewog/District | (¢g:1992-1995) [ (DailyMonthly/ | (Official Use)
Annally)

Xitach additional sheets I required

Purpose:
Type of Study Project: Research ( ), Project ( ), Thesis (), Others (Specify)

Name of Study/Project

Summary of the Project/study

Attachoffictal letter/documents

Feedbacks

st for more information

14




Hydro - meteorological services in Bhutan

* Aviation Meteorological Services

* Climate Projection



Hydro - meteorological services in Bhutan
* GLOF & Rainstorm Early Warning System

Punatsangchu Bumthang/Chamkhar

« GLOF EWS Punatshangchu Basin * GLOF Rainstorm EWS along Chamkharchu
* 10 AWLS and AWS and Mangdechu Basin
* 185irens — 3 AWLS &AWS _2 AWLS &AWS

e Communication
* |ridium Satellite

— 6 Sirens - 3 Sirens

* Communication
* 24/7 control room monitoring — HF & DCP
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Weather information dissemination I

Notice Location About

Rain: 44mm

Currently NCHM does not have capacity to T e
provide impact based forecast information. Racs

Weather monitored 24/7 e
Extreme weather events (cyclone, thunderstorm,  pov mmeomesme
snow, heavy rain) forecast information are issued |
via press release.

Information disseminated via

Meteorology

Services
@BhutanWeather LS
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Phuentsholing 2016 :ZZ:‘ Gasa Bumthang Trongsa
— Max: 25 °C A Max: 25 °C A Max: 24 °C
= ‘1 T 1” igy  Mini4cc - Min:15°C - Min15°C
asa = ‘
Trongsa 21 4 Tsirang Wangdue Punakha
Bumthang 17 3 A Max: 25 *C A Max: 32 °C A Max: 33 °C
30 - Min:20°C - Min:20°C - Min22°C
OC Sarpang 29 19
20 Dagana Zhemgang Chhukha
o Max23°C o Max 26°C o Max 2y "c
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Conclusion

* Impact-based weather forecast is necessary for Bhutan.
* Provision of medium range weather forecast
* Provision of sub-seasonal forecast

* Collaborative research with international, regional and national
institutes

* Institutional capacity development
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