Status of Operational Flash Flood
Forecasting & Early Warning
System in Nepal

05 June, 2018

Mr. Bikash Nepal-Meteorologist
Mr. Sunil Pokharel —Hydrologist

Bl 2
s ‘,;a':",:

Department of HydroI and Meteorology (DHM)
NEPAL



Outline

* About Department of Hydrology and
Meteorology

* Major Weather Influence in Nepal
* Weather Forecasting

* Flood Forecasting

* Early Warning Status



About Department of Hydrology and
Meteorology

e Establishedin 1988
* 246 Manpower

» 4 Division( Meteorological Forecasting Division, Flood
Forecasting Division, Climate Division and Network and
Supervision Unit

* 3 Basin offices and 3 Regional Offices

 Above 500 meteorological and above 200 hydrological
station

e 16 Synoptic Station that reports through GTS

e About 100 real time rainfall station and around 75 real
time river gauging station used in flood early warning



Hydrometric Stations under Hydrology Division N

River Hydrology
P1/P2 stations =83
P3 stations =67

Flood Forecasting Total: 175
P1 stations =25

Snow

Hydrometric Stations =11
Meteorological Stations = 7
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METEOROLOGICAL STATIONS : NEPAL A

Altitudinal Distribution of Meteorological stations
Altitude Range Agro- Aero-
(m) Climate |Precipitations |meteorology Synoptic |Synoptic
60 - 500 32 66 5 5 1 z
5 500 - 1000 17 33 1 1 3 -;
1000 - 2000 36 107 5 1 -
2000 - 3000 14 23 2 1
3000 - 4300 < 13
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Total 103 306 13 F s 9
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Automatic Weather Stations
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Proposed Doppler Radar Location




I\/Iajor Weather Influences in Nepal
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Weather Information for Flood Forecast
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Rainfall prediction from NWP.

Init Thu 10 AUG 23:45 NPT |Hourly Accumulated Precipitation [mm] (shaded)

Fest Fri 11 AUG23:45 NPT

Max: 117 mm




Seasonal Outlock-Normal, Above or

dTaY Waﬂﬂﬁm (Current Flood Forecast System)

o

15 Days

Nowcast

ver Watch-5
hrs

Probabilistic
Models- 8 hrs

A

1

1

GLOFAS- 10 Days Accumulated Rainfall (Spatial Coverage)

Ramnfall
Watch-4

Stations

Below Ramfall (Spatial Coverage)

[ RIMES,/DHM-NWP

Hourly Rainfall

10 days 3 days

-

Note: With increasein lead time, the forecast uncertainty increases.




Website

Government of Nepal
Ministry of Water Resources and Energy

Department of Hydrology and Meteorology
Hydrology Division | Flood Forecasting Section

HOME REAL TIME DATA RIVER WATCH RAINFALL WATCH CURRENT FORECAST FLOOD HAZARD MAP COMMUNITY OUTREACH PROJECTS PUBLICATIONS
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Automatic Rainfall Stations: 100+
Automatic Water Level Station: 75+
Website: hydrology.gov.np, mfd.gov.np



River Watch

Government of Nepal
Ministry of Energy, Water Resources and Irrigation

Department of Hydrology and Meteorology
Hydrology Division | Flood Forecasting Section

HOME REAL TIME DATA RIVER WATCH RAIMFALL WATCH CURRENT FORECAST FLOOD HAZARD MAP COMMUNITY OUTREACH PROJECTS PUBLICATIONS

Last updated on Tue, Jun 5, 2018 7:08 AM

Station Approx Flow
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Web Based Telemetry : Rainfall Watch 11Aug, 2017: Midnight:

1:30 am
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Above Warning Level

25  West Rapti

Above Warning Level

Note: warning level for rainfall :60mm in 1 hr,80 mm in 3 hour, 100 mm in 6 hr, 120mm in 12 hr,140
mm in 24 hr- potential landslide in steep slope and high flood in local areas




12 Aug, 2017 Babai: Rainfall




13 Aug, 2017 West Rapti: Rainfall




13 Aug, 2017 East Rapti: Rainfall







Web Based Telemetry :Rainfall Watch 12Aug:

Babai




CB-EWS in Tsho Rolpa Glacial Lake
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Imja Lake Lowering
CB- EWS In Imja Glacial Lake and d/s
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Hydrological, Meteorologicaland Communication
Stations at Imja
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Flood Forecasting Using Hydrological Model

Probabilistic Forecast for coming three hours
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* The probabilistic model is being runin 6
major river basins

* 5 years of real time hourly data used for the
calibration and validation of the model



Issued Forecast Bulletinat 09 am, informed to cross warning level
within 1-2 hours & real time observation showed that warning level
crossedat1lam

Department of Hydrology and Meteorology
Flood Forecasting Section

Water Level Forecast for West Rapti River at Kusum SéectDpe 2060745 Vs Type  Hourly v Vs

The current water level is 4.77m and it is in rising trend, the forecasted water level for coming
five hours shows the probabdity of crossing waming level of Sm is 20% around 10 AM till 1PM
and probability of crossing danger level of 5.4 m is 10% around 1PM.

Forecast Duration: 2016-07-05-09:00 to 2016-07-05-01:00

Hourly Data Summary at July 03, 2016
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Flood Forecasting Using Hydrological Model

HKH-HYCQOS Project
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Mike 11 model is being run in 5 river basins using GFS(Global ForecastSystem)
rainfall forecast and WRF(Weather Research and Forecasting) Rainfall forecast
Data Assimilation partis also included in the model




3-Days Flood Forecasting Using Hydrological
Model

568 Subbasins Delineated using HEC-GeoHMS in Narayani River basin

Calibration, validation, Model Error Correction
and testingis completed in 3 major river
basins: Karnali, Babai and Narayani

X%~ Calibration Result at Devghat

: Calibration Fgriod: 2008 to 2011
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Bias Corrected ForecastDay1 Precipitation




Flood Forecasting Using Hydrological Model
GLOFAS Outlook

o * =T .
25 Reporting points in Nepal e
-" ‘ﬂ, <1




|4 =3 wm=0

C
(0]
M
M
u
M
T
¥

Flood Early Warning Dissemination

—>| Broadcasting

NTC/MCELL

Website/
Media

DDC/VDC- MoFALD

CBDRMC

Population ACTIVATION
OF

CLUSTERS &
TFs

[ Communities ]




Communication & Dissemination of Flood Forecast
& Early Warning

Pre monsoon Forum

Website: hydrology.gov.np : mfd.gov.np
* Home Page

* Forecast: Bulletin & Special Bulletin
* River Watch

e Rainfall Watch

* Hazard Map

Social Media: Facebook, Twitter
MASS SMS

Toll Free: 1155 : 4 months

Emails

Interview

CAP in near future
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for flood and
landslide




Mass SMS

A =}
* Please add "-DHM" at the end of SMS content while sending
sN | Polygon Name (File Name in FTP location)

WestRapti_Basin_Hydro_West Rapti_Kusum

Westrapti Kusumke jalamapan
kendrama jalsataha chetawani taha
najik pugekole sajag rahanuhuna
anuradh chha

SMS Messaging

E

above warning level

jalamapan kendrama
jalsataha le chetawani taha
par garekole sajag
rahanuhuna anuradh chha

Westrapti Kusumko jalamapan
kendrama jalsataha le khatara ko
taha par garekole surakchhit sthan
ma rahanuhuna anuradh chha

DHM-NCELL-NTC Collaboration for

Westrapti Kusumko jalamapan
kendrama jalsataha samanya

awasthama farkiyekole tatkal

kunai khatara chhaina

Kankai_Basin_Hydro_kankai_d/s

Kankai Mainachulikeo jalamapan
kendrama jalsataha chetawani taha
najik pugekole sajag rahanuhuna
anuradh chha

jalamapan kendrama
jalsataha le chetawani taha
par garekole sajag
rahanuhuna anuradh chha

Kankai Mainachulike jalamapan
kendrama jalsataha le khatara ko
taha par garekole surakchhit sthan
ma rahanuhuna anuradh chha

jalamapan kendrama jalsataha
samanya awasthama
farkiyekole tatkal kunai khatara
chhaina

Kankai_Basin_Rain_llamTeaState

Tapain raheko wa aaspasko chhetra ma bhari barsa bhayeko chha viralo jaminma pahiro ra najikaiko khola nalama badhi aauna sakchha

sachet bhaie surakchhit sthan ma rahanuholal

Kankai_Basin_Rain_KanyamTeaState

Tapain raheko wa aaspasko chhetra ma bhari barsa bhayeko chha viralo jaminma pahiro ra najikaiko khola nalama badhi aauna sakchha

sachet bhaie surakchhit sthan ma rahanuhola!

Kankai_Basin_Rain_MaiPokhari

Tapain raheko wa aaspasko chhetra ma bhari barsa bhayeke chha viralo jaminma pahiroc ra najikaike khola nalama badhi aauna sakchha

sachet bhaie surakchhit sthan ma rahanuhola!l

Kankai_Basin_Rain_Rake

Tapain raheko wa aaspasko chhetra ma bhari barsa bhayeko chha viralo jaminma pahiro ra najikaiko khola nalama badhi aauna sakchha

sachet bhaie surakchhit sthan ma rahanuholal

Kankai_Basin_Rain_SoktimTeaState

Tapain raheko wa aaspasko chhetra ma bhari barsa bhayeko chha virale jaminma pahiro ra najikaiko khola nalama badhi aauna sakchha

sachet bhaie surakchhit sthan ma rahanuhola!

Kankai_Basin_Rain_Jeetpur

Tapain raheko wa aaspasko chhetra ma bhari barsa bhayeke chha viralo jaminma pahiroc ra najikaike khola nalama badhi aauna sakchha

sachet bhaie surakchhit sthan ma rahanuhola!
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[fi-Kanyam Tea State
[t Hlam Tea State S
8- Mal Pokharl Select Date | 2016-07-26 Viewi Type | Hourly v || View |
[t Rake

[5-Soktim Tsa Stats
1 Zastpur
¥ Manakall Hourly Data Summary at July 26, 2016
[ Others Mainachuli (Waterlevel) - Watarievel
Waner Lavel of Kamall at C I 331 882.00
al 2016-07-28 22:15:00 = rising

{8.09 mjand Below Waming Levsi &30 000 =n

1
2
3
Waker Level of Babal River at 4 S 43730
Chepang a1 2015-07-26 22:00:00 5 3.96 2590.00
6
7
8
9

fafing 464 m) and Balow 392 2480.00

. =
Ka n a I WarneLovet 3
Waker Level of Raptl River at .91 A2 N &
£

Kusum 2t 2035-06-05 21:45:00 = 3.83 2232.50
378 2100.00

NiA [NIA ] and NiA

Watsr Lovel of Narayani River at 10 289 2397.50

L]
Davghat a: 2015-07-26 15:20:00 =
I V e r iz riging {1024 m] and Higher Than 1 4.10 2975.00
) Danger Lavsl T

12 416 3140.00
Wawr Lovel of East Raptl at

Rajalya a:2016-07-26 22:15:00 1= | |13 42 327750
NIA (NI m] and NA 1w | a6 3140.00
J hi ! i i Wasse Level of Bagmatt River st | | 15 4.02 2755.00 Om 2 3 a5 6 7 8 91011 12 12 14 15 1617 18 16 20 21 22/ 23 23
Karmatya ot WA 5= N [NAA ] and 5 = ST .
w"f; Level of Koshl River at 17 3.86 2315.00 Hydrology.gov.ng
Chatara 312016-07-26 08:20:00 = T 279 2125.00
rising {521 m] and Balow Waming Hourly Data Summary at July 26, 2016
Laval 18 3N 1825.00 Kankai at Mainachuli - Flow
Water Lovel of Kankal Rier at ||| 20 364 1750.00 4000 m3/s
Mainachull a 2015-07-28
22:15:00 = falling [3.47 m] and 21 5% 50000
Bslow Waming Leve! 22 3.52 1450.00

23 3.47 1334.00

26 July == -
2 O 1 6 #,7 2000 mis

0m3is ——is z e

abowve warning level

Kankail Mainachuliko jalamapan
kendrama jalsataha chetawani taha
najik pugekole =sajag rahanuhuna
anurcdh chha

jalamapan kendrama Kankai Mainachuliko jalamapan jalamapan kendrama jalsataha
jalsataha le chetawani taha kendrama jalsataha le khatara ko [samanya awasthama

par garekole sajag taha par garekole surakchhit sthan (farkiyekole tatkal kunai khatara
rahanuhuna anurodh chha ma rahanuhuna anuradh chha chhaina

Total Number of Message Sent: 32429
Total Number of Successful Message: 31240
Total Number of Failed Message: 1189



Effectiveness of Flash Flood EWS in Media
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Flood Forecasting and Warning System

g—— p@
alerts people through bulk text messages

P »l o) 1:25/1:57 @aO "




Sample Bulletin

Government of Nepal
Ministry of Population and Environment

Department of Hydrology and Meteorology
Hydrology Division
Flood Forecasting Section

E-mail: floodhydrologvi@gmail.com, Site: http://hydrology.gov.np Tel: 01-4437238,Toll Free: 1155
Facebook Page: Flood Forecasting- DHM Nepal, Twitter: @DHM_FloodEWS

Bulletin 6
Issued Date: 22 June 2017
Forecast Time: 18.00 (NPT)
Forecast duration: 12 hours
SN Flood Forecast (Today) Status Remarks

1 Water levels in all the major rivers Weather Forecast:
(Mahakali, Karnali, Babai, West Rapti Generally cloudy in the eastern and central

. ! ) ) regions along with in the western hilly region
Narayani, Bagmati, Koshi and Kankai) may

and partly cloudy in the rest of the
likely to be in slightly rising and falling country. Light to moderate rain likely to occur
trends from time to time but will remain

at some places of the eastern and central
below warning level during next 12 hours.

regions and at a few places of the western
region. Source: http-//mfd.gov.np/)

Mote: In case of GLOFs and LDOFs or any flood disaster special bulletin will be issued. In order to view the current rainfall and
water level of telemetric stations, please go to http://hydrology.gov.np/new/bull3/index.php/hydrology/rainfall watch &
http://hydrology.gov.np/new/bull3/index.php/hydrology/screen display respectively.




rlood carly Wwarning intormation: 14 Aug, Z2U1/

Media Bulletin
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E-mail: floodhydrology i gmail.com, Site: hn;:.-‘-“ajﬂrulng'.gnt'.up Tel: 01-4428236, Toll Free: 1155
Facebook Page: Nepal Flood Alert (<19Te ST&! {I\?HT}, Twitter: [@DHM FloodETVS
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Information of Heavy Precipitation :
Known 3-days before

24 Hour Accumulated Rainfall (in mm)
Va from 11082017 to 12082017 00 UTC

24 Hour Accumulated Rainfall (in mm)
Valid from 10082317 to 11082017 00 UTC
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Special bulletin Issued Iwo Days berore large 11o0d
event: 10 Aug. 2017/
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Samle SMS

The water level in Flood Forecasting station at Riu-Khola Madi is
increasing and likely to cross warning level within 1-2 hours. So the
residence lying in the downstream low land area are requested to
be in alert condition.

The water level in Flood Forecasting station at Riu-Khola Madi as of
now at 1:00 am has crossed warninglevel of 2.5m and expected to
cross danger level (3.0m) within few hours. So the residence lying
in the downstream low land area are requested to be in high alert
condition till 8am.

The water level in Flood Forecasting station at Riu-Khola Madi at
3:15am is 3.01 m has crossed danger level of 3.0m & expected to
increase water level for few hours. So the residence lyingin the
downstream low land area are requested to go to safe place.

Text to be send first to forecaster him/herself & then to public.



Email to Disaster Management Agencies & Mass SMS

3 Binod Parajuli <bp_gorkhali@hotmail.com= P Augll, 2017 at10:17 AM
To: DHM FFS, Sunil Pokharel
Ce: info@mope.gov.np, info@meoir.gov.np, gunaso@moha.gov.np, necc@maoha.gov.np
. krishnaraut78@gmail.cor»_and f4d mara

8 * Flood Alert Service Alpha0.02a

S0 |/ gUT EIEHES, .
Settings

el Tilg O e SfE -
e w9 | Flood Alert Service

fgaw, oagedl, su=dl, =

Frr, fafs, @=ers, =, 1| polygon: | E:\FY2074-75\FLOOD\MASS SMS\Polygons'\Babai_ | | Browse |
T ufgmmr, mad, HE, e . A

Message: | nmfegr 3 g ¥R 881 YIRED! B, ga1F HIeT 430 BT 3
a1dl QafqarE |
< ’

Send Message

l |

Status: Sending Complete Total Sms Sent: £4999




Flood Information through email & SMS
to Disaster Management Agencies

Narayani Basin_Madi_Rain_Madi_Whole TT=1 &5 ifa=s 9t 7 amaurs wil auf wizesr =, i
Marayani_Basin Madi_Rain Madi Whole TT=1 2= e & 7 araam Ui a0 wies @ |
Kankai_Basin_Hydro_kankai_d/fs 515 7 0TS =0 T Te1 ATH0ME YT 561 4t 5250 S0
Re: Marayani_Basin_Madi_Rain_Madi_Whole <k Fzgards Flood Forecasting Section DHR Z007-08
Marayani_Basin_Madi_Rain_Madi Whole TT=1 251 e @i #E0E WH 90 Usids =, 00
Re- Flood Forecast Update! Desr Sir'Madam, The flood Forecast Bulletin izsued on 31 Shreawan {15 £
Re: Babai_Basin_Hydro_Babai_Chepang_poligon ok Fegards Flood Forscasting Section DHM On
Babai_Basin_Hydro_Babai_Chepang_poligon TSTETE TS0 7 SRS U 90 UTE @ @

Re: Babai_Basin_Hydro_Babai_Chepang_poligon ok Fegards Flood Forscasting Section DHB 2010

Babai_Basin_Hydro_Babai_Chepang_poligon S9L01 S9a0F 920 7081 7 9add] 98 718+ & 13
Re: Marayani_Basin_Madi_Rain_Madi_Whole <k Fzgards Flood Forecasting Section DHR Z007-0F
Marayani_Basin_Madi_Rain_Madi_Whole T0T5% 0781 S50 2101 WIS & 7 99878 922 75 #79
Re: Marayani_Basin_Madi_Rain_Madi_Whole <k Fzgards Flood Forecasting Section DHR Z007-08
Re: Marayani_Basin_Madi_Rain_Madi_ Whole ok Fzgards Flood Forecasting Section DHR Z007-08
Marayani_Basin_Madi_Rain_Madi_ Whole 07551 T181 4501 7101 WIS @ 7 90608 926 15 #79

Re: Marayani_Basin_EastRapti_Hydro_EastRapti ok Regards, Flood Forecasting Section DHM 2017-08.



Problems

Limited technical manpower

Communication network not working during
heavy flood in some areas.

Not good communication network in some
area & Satellite communication more

expensive.
Sub basin level forecasting



Now we have this

SAsia-FFG - Southern Asia Regional Flash Flood Guidance System
Current Data: 2013-08-05 08118 UTC Product Date: 2013-06-04 08:00 UTC
Yesr: 2otz |Month:lce  |Day:n:  |Hour:|cs  |REGIONIREGICNAL ¥ IOPTIONIMEDIAN V¥ || zuzme
-4 Month || -1 Oay || -8 Hours || -1 Hour || =1 Boer || ~€mours || +1 oey ||~ onm |
| Frev € interval (00 UTC) || Resetto Cument || Next&-ac intarval (12 UTC) |

Product Console - Main Table
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Composita Product t=xi, CSV, CEVT SFTP data transfer {requiras SFTP Clent). SXFORTS/REGIONALZ2I13/05/04 ;
Surtmet Gauge Obaservations at 2013-06-04 08:00 UTC i
mecn igerner Station Name A s D etS0 Aysrape tempeesturs (C) wgizen Lantuze Loptae Elavetizn Tracle 'esodaton Fuz  Eratie lenpendare Sieg E
448528 Ss=dpr No Rezcr k) BANGLADESH £8 51E888ET = Cisap=c Enapied 8
41858 Rargpur No Regert 3125 EANGLADESH 73 8523333222 32 Cisapec E~apiad |
41883 Cénajour No Repent 2850 BANGLADESH g8.88333z22 E Ctsmpec Enebles |
41883 Bogre No Ragcet 3125 BANGLADESH 24.85 B5.3666686T 1€ Enabied Erabied
- Mimneraioh faheat A= N e Conlidi R . o s |




Thank You!



