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CLIMATE OF BHUTAN

Mean: 1731 mm. Min: 523 mm. Max: 6729 mm

Average temperature [°C]
Min: =16 °C. Max: 24°C 24
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CLIMATE OF BHUTAN
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ANNUAL RAINFALL 2024

Accumulated Rainfall (mm)

Annnual Accumulated Rainfall for 2024
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ANNUAL TEMPERATURE 2024
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Annual average
maximum temperature
was 23.31°C

Annual minimum
temperature was 12.51°C

Annual mean temperature
was 17.2°C

2023 Annual mean
temperature was 1/7.1°C



- Haa raining days: 218
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EXTREME WEATHER EVENTS

Extreme weather events in Bhutan 2024

: g 29th December: Snowfall
. at Lunana, Gasa
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- 29 December:Light
| snow fall at Lingzhi,
* Thimphu

10 August: Flash

flood at

Dechencholing,
i Thimphu

Sipsu

~Phuentsholing

Lhakhang, Thimphu (17:05 hrs)
Bumthang (17:00 hrs)

15:00 hrs)

Wangdue (14:00 hrs)

15 July: Flash flood at Stream near Begana Guru
5 August: Flash Flood at stream near Lamigonpa,
10 August: Flash flood at Stream in Dechenpgug (14:30-

18 August: Flash Flood at Bayta chu at Gangtey,

)
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5th August: Swollen
strean (Flash flood)
due to heavy rain in
Bhumthang
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10 April: Hail
Stone at Tsirang
(2-3pm)

3 May:
Windstorm at
Trashigang and
- Zhemgang
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CLIMATE DRIVERS OF BHUTAN

v Monsoon (winter and summer Monsoon )
v Western disturbance

v Cyclones

v El Nino Southern Oscillation (ENSO)

v Indian Ocean Dipole

e L s A

"‘»% ‘ NATIONAL CENTER FOR HYDROLOGY AND METEOROLOGY




Summer Monsoon QOutlook —JJAS 2025

Flow for Generating national consensus seasonal forecast
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National Outlook JJAS 2025

(i) Precipitation
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JJAS 2025 Forecast

Considering CPT GCMs and station data, the forecast is sightly above normal
precipitation over the region
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National Outlook JJAS 2025

(i) Temperature

Tmax JJAS 2025 Tmin 2025 JJAS
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JJAS 2025 Forecast

The outlook from CPT GCMs and station data suggests above normal
maximum temperature and normal minimum temperature
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National Outlook JJAS 2025 (April initial)
ERA5
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The outlook from ERAS data, suggests above normal precipitation over the region
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National Outlook JJAS 2025

(1) Precipitation

Probabilistic Multi-Model Ensemble Forecast
CMCC,CPTEC ECMWF Exeter,Melbourne Montreal, Offenbach, Seoul, Tokyo, Toulouse, Washington

Precipitation : JJAS2025 (issued on May2025)

40N

20N o

T T T T o T T T,
80 70/ 60 50 40 0 40 50 60 70 80 0 40 50 &0 70 80
Below-Normal Near-Normal Above-Normal

JJAS 2025 Forecast

The outlook suggests climatological
probability for precipitation over the
region [No skills]
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(1) Temperature

Probabilistic Multi-Model Ensemble Forecast
CMCC,CPFTEC, ECMWE,Exeter, Melbourne Montreal, Offenbach, Seoul, Tokyo, Toulouse, Washington
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JJAS 2025 Forecast

The outlook suggests above normal
temperature over the region

2m Temperature : JJAS2025 (issued on May2025)
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National Outlook JJAS 2025

(1) Precipitation

IRI Multi-Model Probability Forecast for Precipitation for
June-July-August 2025, Issued April 2025

[White indicates Climatological odds
80N = = mny o indicates dry season (no forecast)
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JJA 2025 Forecast
The outlook suggests climatological
probability for precipitation over the
Jegion [No skills] . .
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(1) Temperature

IRl Multi-Model Probability Forecast for Temperature for
June-July-August 2025, Issued April 2025

B ’White indicates Climatological odds
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JJA 2025 Forecast

The outlook suggests above normal
temperature over the region
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National Outlook JJAS 2024

(1) Precipitation

Precipitation for June 2025-August 2025

Unit: % (Probability)

Probabilistic MME ; :
Base Period: 1991-2010 . ! { : n %
© APEC Climate Center : ; i 3
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JJA 2025 Forecast

The outlook suggests climatological
probability for precipitation over the region
[No skills]
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(1) Temperature

Temperature at 2m for June 2025-August 2025

Issued: 15 May 2025 Unit: % (Probability)

Probabilistic MME
Base Period: 1991 - 2010
© APEC Climate Center
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JJA 2025 Forecast

The outlook suggests above normal
temperature over the region

APEC Climate
Centre
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National Outlook JJAS 2025
(i) Precipitation

C3S multi-system seasonal forecast ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/JMA/ECCC/BOM

Prob{most likely category of precipitation) JJA 2025
Mominal forecast start: 01/05/25
Unweighiad mean
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JJAS 2025 Forecast

The outlook suggests suggests
climatological probability for precipitation
over the region [No skills]
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(1) Temperature

C3S multi-system seasonal forecast ECMWF/Met Office/ Météo-France/CMCC/DWD/NCEP/JMA/ECCC/BOM

Prob{most likely category of 2m temperature) JJA 2025
Mominal forecast start: 01/05/25
Unweighted mean
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JJA 2025 Forecast

The outlook suggests above normal
temperature over the region

Copernicus
Climate
Change Service
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National Outlook JJAS 2025
(i) Precipitation

JMA Seasonal Forecast (Forecast Initial month is 05 2025)
Most likely category of Precipitation for JJA 2025
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JJA 2025 Forecast

The outlook suggests slightly above normal
precipitation over the region
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(1) Temperature

JMA Seasonal Forecast (Forecast initial month Is 05 2025)
Most likely category of Surface Temperature for JJA 2025
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JJA 2025 Forecast

The outlook suggests above normal
temperature over the region
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National Outlook JJAS 2025

(i) Precipitation (i) Temperature South Asian
Climate
é T e Outlook Forum
20n L] Y ' sove SASCOF Outlook for June to September 2025

soee H x | SASCOF Outlook for June to September 2025

Haoen I 2 ‘ Maximum Temperature over South Asia ‘ ¢ 5 &
| & @) | &

Minimum Temperature over South Asia

(SASCOF)
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JJAS 2025 Forecast JJAS 2025 Forecast
The outlook suggests slightly above normal The outlook suggests above normal
P preC|p|tat|on over the region temperature over the region

| G A s

NATIONAL CENTER FOR HYDROLOGY AND MfTEOROLOGY




Percent Chance (%)

Official NOAA CPC ENSO Probabilities (issued April 2025)

100

90

80

70

60

50

40

30

20

10

0

National Outlook JJAS 2025

(i) ENSO

based on -0.5°/+0.5°C thresholds in ERSSTv5 Nifo-3.4 index
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JJAS 2024 Forecast

The outlook
suggests neutral
condition

ENSO
¥ Neutral e —d
=+ Neutral
g . El Nifo
= La Nifa

Phases of ENSO

The EI Nifo-Southern Oscillation
(ENSOQO) is a recurring climate pattern
involving changes in the temperature of
waters in the central and eastern
tropical Pacific Ocean.

El Nifo: A warming of the ocean
surface, or above-average sea surface
temperatures (SST), in the central and
eastern tropical Pacific Ocean

La Nifia: A cooling of the ocean
surface, or below-average sea surface
temperatures (SST), in the central and
eastern tropical Pacific Ocean

Neutral: Neither EI Nifio or La Nifa.
Often tropical Pacific SSTs are
generally close to average.

Climate Drivers
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National Outlook JJAS 2024
(i) 10D Phases of IOD Climate Drivers

10D index

20— — l The Indian Ocean Dipole (I0OD) is defined as the
difference in sea surface temperature anomalies
between two areas — western Indian Ocean and
eastern Indian Ocean
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10D index (" C)
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ewarmer sea surface temperatures in the western
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JJAS 2025 Forecast
The outlook suggests neutral IOD
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Summary: JJAS 2025 rainfall and temperature forecast

1 CPT Slightly above normal Above normal normal
2 FOCUS Above normal

3 GPCs Climatological Probability Above normal

4 IRI Climatological Probability Above normal

5 APEC Climatological Probability Above normal

6 C3S Climatological Probability Above normal

7 JMA Slightly above normal Above normal

8 SASCOF Normal to slightly above normal Above normal

9 ENSO Neutral to continue

10 [o]D) Neutral
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Consensus forecast for JJAS 2025

11t National Climate Outlook Forum for Bhutan was held on 23
May,2025

Bhutan outlook: Normal Rainfall.
Maximum and minimum temperature is likely to be slightly above normal.

Note* The summer monsoon outlook has to be used and interpreted along with the extended, medium, daily weather
forecasts and other advisories released by the Centre. The stakeholders and users are advised to follow the NCHM

website and Facebook pages for advisories and updates.
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MONSOON 2025 UPDATE

NORMAL ONSET FOR
BHUTAN 5 JUNE

MONSOON ONSET 2025

1st WEEK OF JUNE
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EARLY MONSOON 2025 ONSET

-Declaration of Summer monsoon 2025 onset over Bhutan on the 29 May
2025

Himawari WV 30/05/2025 04:10UTC

24 Hours Accumulated Rainfall Class A Station Data
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