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Community Based Flood EWS in Nepal

Background

e QOperationalizing effective
Flood Early Warning
Systems (EWS) in
developing countries like
Nepal poses numerous
challenges

e Despite these challenges,
simple real-time monitoring
based Flood EWSs have
been in place for the past
decade

e Piloted in major river basins
of Nepal by Practical Action
and Nepal Department of
Hydrology and Meteorology
(DHM)
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Major River Basins of Nepal. Source: Practical Action (2016)




Community Based Flood EWS in Nepal
Challenges and Constraints

e Complex topography and
geology, sparse network —S . g R
of river and rainfall
gauging stations and
diverse socio-economic
conditions

Rani Jamara
irrigation

e Key constraint of these
simple early warning ; ; " e
systems is the limited T ot A S P26 . . Nepal
lead time for response - SEESTY o e ' o
as little as 2-3 hours, WP 1O TASS = e
especially for rivers
originating from steep

mountainous catchments

Schematic of Karnali Basin, West Nepal. Source: Zurich (2015)




Components of Community Based Flood EWS

Nepal Experience

e Risk Knowledge

Key elements of early warning system

e Monitoring and Warning
Service

e Response Capabilities
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Communication at the centre

Mobile phones and web
services are key to exchange
and disseminate information
on EWS in Nepal
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Elements of Community Based EWS. Source: Practical Action (2008)




Global Models
Global Flood Awareness System (GLoOFAS)
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e Provides 10 day
accumulated rainfall and
probability (%) of
exceeding 50, 150 and 300
mm of accumulated rainfall
over forecast range of 10
days for the ensemble
ECMWEF forecasts

Amount of accumulated rainfall over the forecast range of 10 days for
the median of the ensemble ECMWF forecast.

Forecast Products from Global Flood Awareness System (GLOFAS). Source: GLOFAS (2016)

5



Local Models

Operational Probabilistic Flood Forecasting Model

e |ow data approach to
forecast water levels,
developed jointly through
a research/practitioner
partnership with Lancaster
University, WaterNumbers
(UK) and the International
NGO Practical Action

e Data-Based Mechanistic
Modelling (DBM)
techniques, the model
assimilates rainfall and
water levels to generate
localized hourly flood
predictions, which are
presented as probabilistic
forecasts, increasing lead
times from 2-3 hours to 7-
8 hours

Flood Forecasting Server Narayani_Devghat_M1 " Csv SVG Download Account Logout

PRACTICAL ACTION Meteorology (DHM), Government of Nepal and Practical Action Consulting.
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@ Flood Forecasting Server y
The results on the Flood Forecasting Server are based upon the prototype
version of the Data Based Mechanistic flood forecasting models. It has been @
developed in partnership with the Department of Hydrology and

ZURICH

As the results are based upon a prototype version a reasonable
performance can be expected. However, if you encounter bugs or want to
suggest (or implement) new features please contact
paul@waternumbers.co.uk.

On technical issues concerning the server, please contact
sailesh.kasaju@rts.com.np at Real Time Solutions.
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Probabilistic Flood Forecasts. Source: Smith et al., (2017)




Monsoon 2016 Nepal
Global and Local Models Operationalized in West Rapti Basin
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Research Into Use __
West Rapti Basin e

Government of Nepal
Ministry of Population and Environment
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e Flood Forecasting Section [FEN = oo
at DHM issued a flood aen
advisory, and disseminated =i = g\/‘
SMS flood alerts to more & =) -
than 13,000 at-risk people === —
residing along the Sl
floodplains. Water levels e =
crossed the danger o

threshold (5.4 meters) at
11 am, peaking at 8.15
meters at 10 pm on 26 July

e Extension of the warning
lead time from probabilistic
forecasts was significant in
minimizing the risk to lives

above warning lewel

Westrapti Kusumko jalamapan jalamapan kendrama Westrapti Kusumko jalamapan Westrapti Kusumko jalamapan

kendrama jalsataha chetawani taha |jalsataha le chetawani taha kendrama jalsataha le khatara ke |kendrama jalsataha samanya

najik pugekole sajag rahanuhuna
anuradh chha

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

and livelihoods as Total Number of Message Sent: 13205
communities gained extra Total Number of Successful Message: 9064
time to prepare, evacuate Total Number of Failed Message: 4141

and respond _
Mobile SMS Interface. Source: Nepal Department of Hydrology and Meteorology (2016)
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Science Policy Interface

DHM utilized forecasts from Local and Global Models enabling them to produce flood
advisories and make decisions on sending mobile SMS to vulnerable communities
residing along the Narayani and West Rapti river basins during the 2016 Monsoon

Department of Hydrology and Meteorology
Flood Forecasting Section

Water Level Forecast for West Rapti River at Kusum

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

Forecast Duration: 2016-07-05-09:00 to 2016-07-05-01:00
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Flood Alert in Narayani

n nsing trend, the forecasted water level for
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Ihecurrent water level at Devghat s 2. 2sm and t s
coming hours shows the probability of crossing warning level of /.3m (warning level) s
ving near Banks of Narayam River are requested to be in High Alert Condibon til

tomorrow morning
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Flood Forecast in Narayani Basin using Probabilistic Model
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Flood Advisories for Nepal. Source: Nepal Department of Hydrology and Meteorology (2016)




Challenges and Uncertainties

Way Forward

Forecasting tools have
contributed to enhance the
effectiveness and efficiency
of existing community
based systems, increasing
the lead time for response

Extensive research is
required on appropriate
ways to interpret and
disseminate probabilistic
forecasts having longer
(2-14 days) and shorter
(3-5 hours) time horizon for
operational deployment as
there are numerous
uncertainties associated
with predictions

Nat. Hazards Earth Syst. Sci., 17, 423-437, 2017
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