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The Landscape of Bihar Flood

High-risk Geography

Bihar is uniquely susceptible to
devastating floods due to its
position at the foothills of
Himalaya with multiple major
River Systems.
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Climate Change is Intensifying Hydrological Extremes across Bihar
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Constant Risk of Floods

Major rivers including Ganga,
Ghaghara, Kosi, Gandak, Sone,
Bagmati, Mahananda & Kamla
Balan which originate from high-
altitude catchments make the
region flood prone.
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Flood Prone Area - Bihar
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Out of 38 districts 28 districts are flood prone.
76% of the area (68.80 lakh hectare) of the
State has faced floods during last 18 years.

Source : MMC, FMISC, WRD Bihar T R




A
Lﬁﬁ INTERNATIONAL
N e W a2e |
Py WATER WEEK 2026

Impacts of Climate change : Recurring flood events

Biliar F' 002025 BTy s : : Bihar Flood-2026

Supaul, District = -~ = - - R St Karari Teentanga, Budhchak and Other_Areas of Bhagalpur

Source: Media Files



& ¥ 't-ﬁ:‘m i
Kosi River- Sorrow of Bihar: A dynamic morphology ﬂ%mwg
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Identified courses

Satellite View of Kosi alluvial fan

A R




l’ Aﬁé rmnuanml
Flood management through Structural Measures 5o
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River & Embankments of Bihar =
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As a structural measure 3974.45
Km of embankment have been Y
constructed against major flood
prone rivers.
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Flood Forecasting & Early Warning Systems (FF-EWS) "%Eﬁ%

Transforming hydro-meteorological data into Actionable
Intelligence for Proactive Flood Risk Management

* Lead Time: Significant increase in time
available for emergency response —Gj
* Accuracy: High-precision forecasts for &

localized action

-------- 1 S 2 --—----—- 8 - 4
* Operations: Reservoir management _ o
and Infrastructure protection vh\’liac}!:lir Hz'glr/‘l’_:;?" l':(';‘:gg‘;’t'; WE?:\Ii)r’u g
* Improved Emergency Planning M(gggllilr(:g

Better Forecasts > Better Decisions —> Greater Resilience
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Flood Forecasting Framework for Flood Management . ) e,

O Proactive approach for flood risk mitigation: Establishment of Mathematical Modeling Centre (MMC).

Dwveloprment and Operation Identification and Mapging Mathematical Modalling Develaprment and Oparation Dovelopmaent and Application
of Flood Forecasting and of Vulnerable Locations tor Varlous Water Resources of Drought Forecasting and of GiS-based Tools
Early Warning Systam abang River Embankments Management Requirements Early Warning System for Flood Managemant
[FFEWS) |DF-EWSE)

Riggermination, Owtreach & Institutional Strengthening
synergy with Stakeholders for Flood Managemsant



Flood Forecast (FF) — Modelling Framework

* MIKE-11 of Danish Hydraulic Institute (DHI) * Rainfall, Rainfall forecast, Water level

= Rivers

* Regional Network Model of North Bihar Rivers

* Ganga, Bagmati-Adhwara Group, Kosi, Gandak, and Data Type Source Frequency
Mahananda basin in Bihar
Rainfall in Nepal DHM, MFD DHM - hourly
Rainfall in Bihar DoES Once in a da
= FF done for J
Rainfall in India outside IMD, CWC IMD - once in a day, CWC -3 to
 Water Level and Discharge in River letive liamlyy
Rainfall Forecast IMD Daily
= FF location —ee Water Level CWC, WRD, DHM CWC- Hourly.
WRD - three times a
* 43 Nos. (Detail in next slide) day (6 am, 9 am and 12
noon)
DHM —Hourly (Nepal)

=d Water level and Discharge forecast

« for 3 days in major rivers of Bihar & its
dissemination on Mobile Application, web portal, E- DHM- Department of Hydrology and Meteorology, Nepal, DOES- Directorate of Economics and
mail. MFD- Meteorological Forecasting Division, Nepal, Statistics, Bihar

o for 5 days in maj or rivers of Bihar for study purpose. IMD- India Meteorological Department CWC- Central Water Commission. 10
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Flood Forecast - Methodology

Forecasted

DOES (Sihar], IMD],

~#  DHM [Nepal], CWC
Water Level &
Discharge: CWC & WRD
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Flood Bulletin
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Flood Forecast - Approach ooy SR
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Flood Forecast Model

Weather
Forecast

Report Generated
Flood Risk in
River Kosi at

Real time Rain
Info.
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Flood Forecast - Locations

| Flood Forecasting Stations

x Kosi : 17 locations

Barahkshetra, Chatra bazar, Rajabas, Kosi
Mahasetu, Basua, Baluwaha Bridge, Dumri,

Laukaha, Phulparas, Jaina

Kothram- Water level &
Avsy it b P S [l i e
" - L ol ! Birpu e- WL ¢ hltrge forecast also. - {
ndak : 7 locatlong:._';,..... ~ kb .'.E:: -._..,_..m:ﬁg. __ra_,___,.h,r- g
i i, hat, Dumariaghat, Kl'fhd,ga & o o ¥
anj Water Level forecastand & et i 3“--'
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Devghat, gar- Discharge forec '"'L"I.
e - e
i Ganga : 7 locations
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O On 26-09-24, it was forecasted that in River Gandak a peak discharge of 5.20 lakh cusec is expected at
Valmikinagar Barrage.

» Next day on 27-09-2024, 6.00 lakh cusec was forecasted for the same river location.
» Actual maximum discharge of 5.62 lakh cusec observed on 28-09-24 in River Gandak at Valmikinagar.

O Similarly, it was forecasted on 27-09-24 for a peak discharge of 6.81 lakh cusec in River Kosi at Birpur barrage.
» Actual maximum discharge of 6.61 lakh cusec observed on 29-09-24 in River Kosi at Birpur barrage.

6.00 lakh cusec on 27-09-24 5.62 lakh cusec on 28-09-24
Gandak

Kosi 6.81 lakh cusec on 27-09-24 6.61 lakh cusec on 29-09-24

¢ As per the Final Technical Review Report on the Kosi River Flood Forecasting Model, submitted by IISc, Bengaluru in May 2026, the model was
comprehensively evaluated and found to have strong potential for operational Flood Forecasting and Early Warning System (FF-EWS). The
review reported an approximately 98% accuracy for the first-day forecast.
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Recent Experiences and Conclusions oo TR gt

O 26 August 2026 Nepal-China Border catastrophic high-altitude glacier/rock-slope collapse.

O Despite 36% rainfall deficit(up to 9 September, 2026, as per IMD) in Bihar, River Ganga crossed
the Highest Flood Level(HFL) at many gauging sites during 5-10 September, 2026.

These events highlights the need for-
» Next-generation multi-hazard, multi-source early warning system.
» Advanced flood forecast modelling.

» Real time International data exchange.

CLIMATE RESILIENT FLOOD MANAGEMENT IS NOW A NECESSITY
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