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Government of Nepal
Ministry of Energy, Water Resources and Irrigation
Department of Hydrology and Meteorology

Meteorological Forecasting Division

General weather forecasting section

Aviation Meteorological Section

Weather forecast Modeling section

v 3sections from TIA and 1 from
Babarmahal, head office




DHM

Fundamental goal:
» To save lives and properties from hydro-meteorological disasters.

Scopes.

> gorjtribution to the global exchange of meteorological data on a regular
asis.

» Issue meteorological forecasts for public, mountaineering expedition, civil
aviation and agriculture.

» Conduct special studies required for the policy makers and for the
development of meteorological sciences in the region.

» Promote relationship with national and international organizations in the
field of meteorology.
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Current Forecasting Services

3. Fog
Forecast,
Aviation
Weather
forecast

9. Seasonal
Outlook

R. Weekly
weather
outlook

&. High
Altitude
Mountain
Forecast

3. 3- days
weather
forecast

¥. 24 hour
Public Weather
Forecast

¥. Urban
City
Forecast
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Weather Forecast why??

Daily Activities

Health and
Transportation

arly Warning

and Disaster Infrastructure

Weather Forecast

Development

Risk Reduction




Observations
— Data from Synoptic stations (16 Stations)
— Data from AWS stations
— Satellite imageries from weather satellites
« Himawari 8 (Himawari Cast system)
* FY 2E (SWAP)
Synoptic Map Analysis
— Surface map ( 00,03,06,09,12,15 UTC)

Numerical Weather Prediction Models
— WRF-EMS Modelling System
— WRF & WRFDA

— Global model like ECMWEF, GFS, ICON etc
RADAR (3) — Covering whole Nepal
Radiosonde — 1 ( Kirtipur)
Hydro-Met Workstation




Severe Weather Systems
|

Western Disturbance
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: Mid-tropospheric

cyclone ~) ;
C: Cyclone j\ Bhopg! > <
Thunderstorm ) JJabaipur

L.y 2% 2 =
N ey e

o

SW Monsoon

® Tiruchchirappalli

Trivandrum\g&



Himawari IR 20/09/2022 10:00UTC

£ GY® R &g§°
L

z®
L

zg°

co°
L
o =] o
-4 3 b
i A ks
s °
o - o
o ™
~ Mo
$5 o L%
o o
o o
5 L%
b o
® R wEE
A wEw ot R °
=4
‘, & vl demdm b wn ) 8 o
>l @ wam A A FHR o
[ s 3o,  wed e R ween
Pl o P o 30 %o 130 120 2v0
o R el e it fas P Ca
N \
| 3 < China

Weather Radar
(Surkhet)
* above sea level

4000

30°
.

foftm  wa weifera AW AUE Ssges!  SmfRyfa e

o
o
2
e g s o mimw ¥
vl ¢ R e ° T ¥
A v v [Jww fon
foreen R
T T T T T T T
50 km z3° z3° % x° GE> zs°

200 km

- uiegenlel HSIRTWT

::f’ :;“
o fereflel Ter:
TTHATIT,

HIHHA



Forecasting Methods (Used in MFD)

. Conventional Synoptic Approach

Forecast methods based upon analysis of a set and/or series of synoptic charts
« Surface map (00, 03, 06, 12, 15 UTC)

 Numerical Weather Prediction

— NWP @DHM : WRF EMS 3.4 & WRF 4.1.2
— RIMES, ECMWF, NCEP (GFS), etc

g5

= Numerical weather forecasting == =i | A I

approach (WRF model output
running by DHM generates
forecast up to 72 hours.)




Forecast Dissemination Mechanism

www.dhm.gov.np

RN Weather
Aviation Forecast Facebook

Media
(FM & TV, online media )

Facebook
@DHM_Weather Alert
twitter /[FlowForecasti
Nepal Flood Alert! SUTel aTéT ng

AT!
@DHM_FloodEWS


http://www.facebook.com/dhmweather
http://www.mfd.gov.np/

Heat \Wave

[t is a weather phenomenon when an abnormal temperature rises in a period more than the
normal maximum temperatures that occur during the summer season.

» According to World Meteorological Organization, a heat wave is defined as five or more
consecutive days of prolonged heat in which the daily maximum temperature is higher
than the average maximum temperature by 5 degrees Celsius or more.

Meteorological Factors:

» Transportation / Prevalence of hot dry air
over a region (There should be a region of warm
dry air and appropriate flow pattern for
transporting hot air over the region).

» Absence of moisture in the upper atmosphere
(As the presence of moisture restricts the
temperature rise).

» The sky should be practically cloudless (To
allow maximum insulation over the region).

» Large amplitude anti-cyclonic flow over the
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Heat \Wave

> Occurring mainly during April to June and in some rare cases even
In July.

» The peak month of the heat wave over Nepal is May and June.

» predicts heat wave based on synoptic analysis of various
meteorological parameters and from the consensus guidance from
various regional & global numerical prediction models like, WRF,
GFS, GEFS.

» Hot days: tmax > 90 percentile

» \ery hot days: tmax > 95 percentile

» Extreme hot days: tmax > 99 percentiles

» Mild Heat Wave: Hot days > Consecutive 3 days
» Moderate Heat Wave: Very Hot days > Consecutive 3 days
» Extreme Heat Wave: Extreme Hot days > Consecutive 3 days
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> All time extreme: Dhangadhi- 46.4 °C on 5th June 1995.

» Nepalgunj: 45 °C on 16th June 1995.

Historical record break

Some records on Heat Wave

In this year, several stations broke the previous record of extremes of temperature and precipitation.

List of stations breaking previous record of ever-recorded highest daily maximum temperature in 2023.

. Previous highest
. ; c Record break maximum maximum temperature
S.N. Station Name District temperature (°C)/Date (°C)/Date
1 | Bandipur Tanahun 35.7/2023-06-08 35.5/2018-06-12
2 | Chatara Sunsari 40.7/2023-08-01 40.5/2016-04-25
3 | Chautara Sindhupalchok 35.6/2023-06-23 34.8/2011-04-26
4 | Dharan Bazar Sunsari 39.3/2023-06-07 38.8/2013-04-12
5 | Dumkauli Nawalparasi-East 44.8/2023-06-09 43.7/1979-06-05
6 | Gorkha (Birenchowk) | Gorkha 39.0/2023-06-08 38.0/2014-05-08
7 | Janakpur Airport Dhanusha 42.5/2023-06-09 42.2/1989-05-07
8 | Kanyam Tea Estate [lam 30.0/2023-06-03 29.0/1973-07-10
9 | Okhaldhunga Okhaldhunga 32.5/2023-06-09 30.9/1999-04-28
10 | Rampur Chitwan 43.5/2023-06-08 43.2/1989-05-06
11 | Simara Airport Bara 42.6/2023-06-08 42.4/1979-06-02
12 | Siraha Siraha 42.5/2023-06-08 41.5/2012-05-15
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Current Status

> Central and Western Nepal — Temperature more than 35 °C.
» Bhairahawa: 40.8 °C on (Yesterday).

| + |

T ® 408 °
Bhairahawa Airport
i ' e | TX_12: 408 °C
_ " | o
#=8 5
topakhand : f,.\
| ra| ‘ e Y
Ld | o= p
{ ] "",
” 8 " o
o 2 - et fhEa #19H wama  HENS g
Almora p . J‘[‘,",:.@ 2% 16 _ B
£ - "":1. _ a age L .-‘.qqlq, Q.Rﬁ aqc o ”7';4'
Haldwani ) & s By oft ; N ¥
a y @ PF, 23 5&8 fufe 8 ; i.hﬂ
Rudrapur ' = DS Pk =1
ke 5
abad y w3
Pilibhit - e N Mk o u
ik v ..‘m"“ = S 3 BER
A -~ ) 1\ B8 o
Bareilly g Fara Lo e ( Uiy e
O '-l. . 25--5\ uce L ! ;»\ 2 Be ,;’ Pt ma}.g.
d N ER) | Q
Igun O ...q:ﬂ.:::‘ 2;@ ‘ﬁ% . \ ' \ ’rr\.,».lw\ o
Lakh;}"npur I . e -'T"ﬁ "~ . Tt /n. il
Ny e W .ﬁ 20 /
Bahraich \ ‘ i 3 : 23 .)e @5 i
Hardol  Sitapur “__J\\ ) - !
— 2 ( 55 24 Gangtok
: el :""5" ‘ ¥y -"
uri Gogds f}‘ ‘ ‘ i 7, 25 ¢ &
Barabanki Bagaha . . weq 27 b‘ér};elmg
" > Faizabad. - Rasti Gorakhpur : . . ' ‘
Bettiah \ Ak
CIORQDOL | & e @S
2024-04-04 12:00 v R. : APpTs
o ’ s i I 5 MUZAffarpur — anaihanaa == | eaflet | © OpenStreetMap contributors
UD/UD/ LUs4

0°C
QaTIAT HEIRIEr



Heat Wave 2024

> Above normal maximum temperature is likely to prevalil.
» Normal to above normal minimum temperature is likely to prevail.

Maximum Temperature Outlook for April to June 2024 Season

Minimum Temperature Outlook for April to June 2024 season
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Health Impact on Heat Wave

» Typically involve dehydration, heat cramps, heat exhaustion and/or
heat stroke. The signs and symptoms are as follows:

» Heat Cramps: swelling and Fainting generally accompanied by
fever below 39*C 1.e.102*F.

» Heat Exhaustion: Fatigue, weakness, dizziness, headache, nausea,
vomiting, muscle cramps and sweating.

» Heat Stoke: Body temperatures of 40*C i.e. 104*F or more along
with delirium, seizures or coma. This is a potential fatal condition



Preparation for Heat Wave

» Emergency Kit (Water bottle, Umbrella/ Hat or Cap / Head Cover,
Hand Towel, Hand Fan, Electrolyte / Glucose / Oral Rehydration).

* Avoid going out in the sun, especially between 12.00 noon and 3.00

p.m.

Drink sufficient water and as often as possible, even if not thirsty

*\Wear lightweight, light-coloured, loose, and porous cotton clothes.

Avoid alcohol, tea, coffee and carbonated soft drinks, which dehydrates

the body.

*If you feel faint or ill, see a doctor immediately.

*Use ORS, homemade drinks like lassi, torani (rice water), lemon

water, buttermilk, etc. which helps to re-hydrate the body.

*Use fans, damp clothing and take bath in cold water frequently. etc



Temperature Monitoring

Government of Nepal

Ministry of Energy, Water Resources and Irrigation
Department of Hydrology and Meteorology

& Meteorological Observations
& Meteorological Forecast
&« Hydrological Observations

& Hydrological Forecast

Home

About Us

Data Service
Tenders

Notices

Bulletin

Climate Services
Downloads

Agromet Services

Last quated on Tuesday, 9 May, 2023 11:45(1 Hour Average Temperature)
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> 4 Heat wave bulletin in 2080 .
» Jestha 19, Jestha 24, Jestha 29, Asar 01

AT T
T A A e

Few @ T
T ToeT - WA BT T G T TACT - 3 (Hot days & Heat wave Buetin - 3)
(=g Bt . Ro50/03 /3% @ 3 0o T

T A

e FET e 2@ 2vr Sfw y-awEe e i we wu oS SISt SR a9 AR ARR Ay 9wt
g | FTEHE SIHHT WG IET A STAFEEA FAT TCHAA HHD A TTE 2Gvg | 2T W w
TEH TOEHT AR TAR Aaed ows A BT aFeas (voR) @ | wear w2 W wew g |

vt wrar

Special Weather Bulletin




Weather Forecast Terminology

Terms used in Weather Forecasting in Nepal

e T
(Cloud condition)

HET (Fair) Mo cloud in the sky
TEETagT |61 (Mainly fair) 1/8 to 2/8 (25%) sky covered by cloud
afif¥re aeftr (Partly cloudy) 3/8 (26%) to 4/8 (50%) sky covered by cloud

O 96id (Generally cloudy)

5/8 (51%) to 6/8 (75%) sky covered by cloud

sifermi= a&fer (Mostly cloudy)

B6/8 (T6%) to T7/8 (BB%) sky covered by cloud

ot E&fer (Cloudy)

8/8 (100%) or all sky covered by cloud

FuEr wHE

(Nature of Rain)

Temporary or Brief (&fore a9f)

Weather phenomena occur for short span of time usually
less than two hour

Continuous (TR g9f)

Weather phenomena occurring regularly and more often
throughout the time duration

Intermittent (ifdpe 5= Tuf)

Rain occurring and reocccurring at certain intervals

Widespread (S4T9d 99()

Weather phenomena extensively throughout an area
during specified time duration

THTHT FHT=GAT T THST
&=
(Rainfall probability in
percentage and its
coverage)

<10% MNone used Isolated at one or two places (T@H-ga UT-THT)
10-30% Slight Chance Widely Scattered at a few places {iiﬁw:mn
30-50% Chance/possible Scattered at a some places lﬂs% TTHT)
50-80% Likely Fairly widespread at many places {{ﬁr TT-THT)

=>80% More likely Widespread at most places {e,rﬁ']aa—i'qr TYT-THT)

T T AT (%) = et X &, AET HiheT s ol FEAT a9 g Wl WA (%) SeNoae sier &1 sl alfeet
mﬁﬁﬂﬁmﬁﬁ-ﬁm(%}mlmﬁiﬁ'mﬁzn%ﬁm%o%ﬂﬁmwmﬁm

Tenfaa TuTT A (%) = o Xeg =

¥od¥% § I

FETHT AT (Rainfall
amount based on total
accumulated rainfall
during 24 hrs)

Light rain(Ged1 949T)

less than 10 mm

Moderate rain(H<AH THT)

10 mm or more but less than 50 mm

Heavy rain (4T agh)

50 mm or more but less than 100 mm

Very heavy rain(€¥ H T49T)

100 mm or more but less than 200 mm

Extremely heavy rain({3ifer Wit aaf)

200 mm or more

HHGTHAT (Time Period)

6 AMto 6 PM

Today (3T=)

Morning (f%IBFI] 6 AM to Noon
Afternoon (3O3T-g) Noon to & PM

Late afternoon (SAITG®1 Iw<IH) 3 PM to 6 PM
Evening {'v.“ﬁ@] & PM to @ PM

Night (I1fer )

6 PM to 6 AM (Next day)
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Limitations and way forward

» Lack of research institutes compared to other countries,” don't even
have a research unit, and not enough human resource .

» S0, more attention and investment is required from the government
side.

> It Is essential to establish a constant monitoring system for tracking
weather data and develop an appropriate mechanism to activate alerts
for heat waves.

» Collaboration with different NGO, INGO, research institute for
research and development.

» Human Resources, Budget allocation & Capacity Development



Contact
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ﬁﬁfﬁ'@b‘: Mfd Weather Forecast (www.facebook.com/dhmweather)

: Meteorological Forecasting Division, Department of Hydrology and Meteorology
gﬁ'&."{: Nepal Weather Forecast (www.twitter.com/dhm weather)

Email: mfddhm@gmail.com

TNTEHT AT ATGH TATA (1BF) G S TIHT R midibf@gmail.com
G QATTHT HETETH Jedrse:
www.hydrology.gov.np
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