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Loss of Human Life (MoHA-2018)- Nepal

Iypes of Hazard Death [Percentage  [Weight (%
Epidimic s | 1 T
Fire | 87 18 18
Flood J I | T 4
landsfide | 91 | 19 Ll
Extreme Rain, wind | 41 g 5
Thunder Bolt |75 | 16 15
ﬁnﬂkﬂhﬂfﬁ____ 14 3 3
Animal terror 22 5 5
Cold wave 47 10 10
Others 79 17 16
Total 478 100

Year-2015

Types of Hazard Death

| Earthquake 8962
Fire o7

| Landslide 125
| Strong Wind storm 8
|Thunder Bolt 81
| Others 15

9248

Percent Weight

96.9
0.6
1.4
0.1
0.9
0.2
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How National Early Warning System Capture the

Event
A) Based on Forecast

i) 3 Days Rainfall Forecast (NWP)

ii) 3 Days Flood Forecast Model (Koshi, West Rapti & Bagmati-MIKE-11,
Narayani, Karnali HEC-HMS)

iii) 15-30 Days Flood Forecast (GLOFAS)
iv) 7 Days Numerical Weather Prediction (NWP) Model
Also issue 7 Days Agro met Advisory
B) Based on Monitoring & Observation

i) Radar Level Sensors to Monitor Flood Water Level (Warning level and
danger level fixed based on Hazard mapping)

i) Automatic Rainfall Stations

iii) Weather Radar

iv) Lightening Detection (Now Casting)
v) Radiosonde



Weather Information for Flood Forecast
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Rainfall prediction from NWP.

It Thu 10 AUG 345 NPT

Fost Fri 11 AUG 2348 NPT

Mas 117

Hawrly Accumulated Precipitation [mm] (shoded)

B AFEEERL




Forecasted Rainfall (July10, 11 &12)
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Forecasted Rainfall (July12 & 13)

24 Hour Accumulated Ralnfall (s mm)
valld fram 12072019 to 15072019 Q¢ VI Hoar Accumulsted Raintall Un mm)
g tram 307009 n 14Q7I0E 090 UTE
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Forecasted Rainfall (Julyl0 & 11): NCMRWF

NOUN 28 HR FORECAET VALID ON Q322220102019
NEUN 24 MR FORECAST YALID QN O3Z v UL 20T H RAINFALLIem) Cl<0.1,1.2.4.8,
RAINPALLIfem) SCinR 2.1 2 4.8




HIWAT Product for Flash Flood 10 July

Streamfiow Prediction System (HIWAT -NEPAL)
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Monitoring & Observation
Observed Data: 12 July, 5:50 am
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Observed Data: 12 July, 4 am
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Observed Data: 12 July, 5:45 am




River Stage Data (with RLS): 13 July, 11 am
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Forecast at 09 July, 2019, GLOFAS
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Forecast at 10 July, 2019, GLOFAS




Forecast at 11 July, 2019
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Flood Forecasting Using Mike-11 Model
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Mike 11 model is being run in 5 river basins using GFS(Global Forecast System)
rainfall forecast and WRF(Weather Research and Forecasting) Rainfall forecast
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Data Assimilation part is also included in the model



Regional Forecast: SasiaFFGS (IMD NWP)

FCSTI - 24 I 2019.07-12 0000 UTC
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Weather Forecast Bulletin: 11 July
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Flood and Flash Flood Case- Studv

9

Kamala Basin and °

Nearby Area *i; .VL‘Q “~

e Durin 12-13  July Kamgla Basin, ,
2019 ieavy rainfall in e L

Sindhuli &  Siraha
district of Central
Nepal caused deadly -
flood and flash flood ¢
with loss of life and
property affecting
major highways,
bridges and more
than 1200 houses.
Rainfall activity was
active for more then
3 days prior to the
event.




Indicators to Flash Flood

The 6 hour GHE precipitation observed at 00:00 UTC of 13t July, shows the heavy precipitation
that may cause flash flood. FFGS product do not indicate any flash flood threat.
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Real Ground Observation

Being Flashy basin, DHM has established 2
water level station and 7 rainfall stations
(both automatic) to monitor and issue
warning based on ground observation.

At 00:00 UTC of 13t July, the last 6 hour
observed rainfall in some stations was in the
range of 200mm and more than 80%
occurred in last 3 hours.

Again, the next 6 hour rainfall in all stations
is in the range of 100mm and more than 60%
of it occurred in next 3 hours.

flood warning was issued even FFGS was not
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Information Available at 00:00 UTC of 13t July

Past 1, 3,6,12 and 24
hours real time ground
rainfall observations
and river stage data

Past 1, 3,6 and 24
hours remotely sensed
precipitation.

Next 24 hours daily
RIMES rainfall forecast

Next 3, 6 and 24 hours
WREF product from
FFGS.
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Information Available at 00:00 UTC of 13t July

All nearby larger basins
showing the high probability of
crossing danger level at any
time during that day: GLOFAS

Real Time water level of the all
nearby basins crossing warning
and danger level
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Flood Verification of 13 July, 2019 Event

-

* Flash Flood and landslide Reported in Kamala
and other nearby basins

* Due to the observed heavy rainfall and increased
stage above danger level, flash flood warning
was issued

But based on real time
observation, Flood
Forecasting Section issued
warning to evacuate on
timely manner and saved
many people


http://annapurnapost.com/news/132899

3 Doppler Weather Radar
meow.m(}!%&‘d{g.ﬁ,a' a and Surkhet), Installation in Surkhet Completed

UT NEPAL
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Lightening: Monitoring




GLOF Detection Sensors Downstream of Imja Lake
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Radar Level Sensors (RLS) on Lothar Khola,
Lothar & Arun River, Ubagaun




Glacier Lake Outbrust Flood (GLOF) detection
sensor at outlet of lake and Downstream of Tsho-
Rolpa Glacier lake
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Water Level(m)

4.5

w
n

w

25

14-Jul

REAL TIME WATER LEVEL OF DORDI RIVER AT AMBOTE
DURING FLOOD EVENT

Water Level at Dordi (439.4), Ambote

4.09

23

19-Jul 24-Jul 29-Jul 03-Aug

08-Aug
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Flood Early Warning Dissemination

NTC/NCELL

Website/
Media

Email, Website,
Facebook, Twitter,

ACTIVATION
OF

CLUSTERS &
TFs




Effectiveness in 2019 Flood

* Used to warn public 3-4 days in advance about the severe flood in the
probable affected area

* Based on forecast information, the weather & flood forecast bulletin
was prepared & send to the media (FM, TV, Radio, Newspaper, Online
media), disaster management authorities.

* The monitoring river stage and automatic rainfall data was used to
send MASS SMS to the public.

 Disaster management authorities (Ministry of home affairs ) moved
the security forces for evacuation, Search and Rescue.



DHM-NCELL-NTC Collaboration for Mass

SMS
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Bagmati at Padheradovan (Karmaiya): 3 Days
Continuously over danger level) (11-13 July)

Water Level

Dat= Max Min Average - d . =
Wied, Jul 10, 2018 12200 Al 2.28 Z.248 212 =z
Thiy, Jul 11, 2018 1200 AM 4.2 318 4 ==
Fr Jal 12 2018 1200 AM 216 4 .85 .M = :
Set, Jdl 132, 2018 12:00 AWM 2 Ze c i b L 25
Sun, S 14 20181200 AM 2.04 Z.61 212 i
L
Mon_Jus 15, 2019 1200 Ahd 414 2B 354 0. Ju b2 ful 4. jul |9 Jul

Tue Jul 18. 2018 12:00 AM 325 2B 207 & Mt b= Min Average



Delivered SMS status

Campaign Mame

English Diak g

Mepali Dt

MCELLES

1 Marayani Bazin Madi Fain Madi Whale E{2212013 14:00 ) 7-A=adh 3961
2 Bagmati Basin Bagmati Padheradowvan TH22MA 400 | 27-Asadh S01e0 E.295
3 Bagmati Basin Bagmati Padheradowvan TH2201ATAS | 27-Asadh 7347 335
4 K.amala Basin Hydro Kamala dis 1 TH2EMA 315 | 27-Asadh B20TE 7163
b Kamala Basin Hydro Kamala uls TH2I2013 10:30 | 27-Asadh 21383 B335
G Marayani Baszin EastFapti Hydro EastRapti TH22MA 1515 | 27-Asadh B2 19986
7 K.ankai Baszin Hydro kankai dis T2 2013 16:00 | 27-Azadh 37030 2223
] K.amala Basin Hydro Kamala dis THHEMA B:AR | 26-Asadh 45356 7163
10 Kioshi Basin Hydro Kaoshi dist3 2 FHA2013 700 | 25-Azadh E3E13 3634
1 Kioshi Basin Hydro Koshi dis FH2019 930 | 25-Asadh 72176 3634
12 WestRapti Basin Hydro west Rapti Kosum TH32013 14:00 | 25-Asadh 28030 Mz20
13 WestHapti Bazin Hydro WestRapti River Kuzsum TH2019 16:00 | 8- Azadh 14542 1120
14 Koshiwest Small Basins Khando River Saptari TH32019 18:00 | 25-Asadh Ea234 a0y
15 KaoshiWest Small Basing Mauli River Barmajhiya TH2019 12:00 | 8- Azadh 45324 233
16 Marayaniwest Small Basins Hydro Tinau River Butwal ds THEI2013 15:30 | 50-Asadh h2132 ATHE
17 Marayani Bazin Madi Fain Madi Whale FHEI2013 18:00 | 30-Azadh TN 10:344
12 k.ankai Basin_Hydro kankai di=2 PH2202013 10:45 | f-Shrawan 43852 2223
13 Marayaniwest Small Baszins Hydro Tinao River Butwal ds FH2H2019 B:20 | 7-Ehrawan 1363 375k
20 Kamalawest Small Basins Fato Bighi khola TI232013 0:00 | 7-Ehrawan 30000 23007
41 Bagmatiwest Small Basins Simara Parwanipur Rain T2 11:00 | 1-Ehrawan 113751 P el
22 Babai Basin Hydro Babai Chepang poligon TI242013 5:30 | &-Ehrawan 40200 5238
3 Bagmatiwest Small Baszins Thari Parza Rain 242013 8:00 | &-Ehrawan ETEE 2080
24 payaniwest Small Basins Hydro Banganga Gudung River Highway| 72402013 3:45 | &-Shrawan BE017 13385
26 | Marayani Baszin Marayani Rain Danda Kawashoti Giriuwari Khala | 22402013 10:00 | &-Ehrawan E4721 6397
2R Marayani Bazin Madi Fain Madi Whole TH24 2013 10:00 | &-Ehrawan 17912 10344
27 FKoshiEast Small Bazing Hydro Lohandra Chisang Khola Haraichy W2402013 10:45 | &-Ehrawan 43734 13453
28 Bagmati Basin Bagmati Padheradowan 242013 11:00 | &-Ehrawan 5505 335
29 Marayani Bazin Madi Fain Madi Whale FI242013 1315 | 5-Ehrawan a0 10:344
30 Marayani Basin_Madi Fain Madi Whale PH242013 13:45 | &-Shrawan a0 10344
] KioshiEast Small Basins Hydro River Kanepokhari Location! | PI2EE2013 5230 | 3-Shrawan 28014 2912
32 FozhiEast Small Baszins Hydro River Kanepokhar Location | PR2602003 0:00 | 10-Zhrawan 28436 a1z
33 Karnali Bazin veri Rain Jajarkat Fain SONH2013 600 | 26-Ehrawan 2ag2 15577
Sum ER07T 395923
(Grand Tatal 1251005



SMS Status
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To vulnerabl
communities
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246 polygons
in river basins

Targeted
particularly
for flood and
landslide




Flood Alert Information through MASS Till Date,

Lohandra,
Kamala Kanepokhari
West rapti

. . .
Banganga !

Bagmati

Rato Bighi . Kankai
KHola



What Needs Improvement/Future Plan

* Extend existing early warning system to small river basins originated from
Churia & Terai part of Nepal where frequent flash flood occur

* Flood Forecast model development for all major river basins.
* Flood Forecast model development on small river basins covering Nepal
e Landslide monitoring and early warning system

e |Installation of Weather Radar to monitor extreme rainfall and wind event
(1 Installed, 2 in process)

* CAP
* Detail Flood Hazard Mapping

e Establishment of GLOF detection sensors river basins where there is
glaciers on upstream

* Detection of river stage blocked due to landslide



How can regional Co-operation support better
monitoring, warning and prediction ?

* Large glacier lake exist on the China part of the Bhotekoshi and
Trishuli river basin. If GLOF information is available through regional
co-operation, we can warn our people in timely manner.

e Data of Trans boundary river for flow forecast model development. 60
% of catchment of Mahakali river is on India, data not shared to
develop flood forecast model.

* Downstream country (India, Bangladesh ) may get benefited through
our data, increases their lead time.



THANKS



