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Why E arly Warning Matters

The challenge is not only predicting water levels

Houses partially submerged by flood waters from the Ganges Ri ver in Patna
earlier this month. Photograph: Sachin Kumar/AFP/Getty Images
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Deci si onimakers need to know
where flooding will occur, when
it will arrive, and what will
be affected.

* Faster-onset events
» Compl ex, dat a-i nt ensi ve basi ns

* Growing demand for |ocation-
speci fi ¢ war ni ngs

Earlier forecasts matter only
when they lead to earlier action.
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India—Denmark Cooperation on flood forecasting and GLOF
EU.QQ@J'LE}Qb. lity through the Centre of Excell ence

PHASE 3 - Aug-Sep 2026
Appl i cati on and operational
readi ness

PHASE 1 - February
2026

Foundat i ons

PHASE 2 May 2026
Advanced Model | i ng

PA-01 - Flood forecasting with accurate
i nundat i on model | i ng

1D and 1D-2D model | i ng, data assimil ati on,
cal i bration and impact-based forecasti ng

PA-02 - GLOF model studies

Earth Observati on, breach scenarios, flood
routi ng, sediment and boul der hazards

From software training to reproduci bl e wor kf | ows
Del i vered under the Centre of Excel |l ence for Smart Water Resour ces Management

and st rengt hened nati onal capabl li ty Central Water Commission and DHI during Phase 3 training in Delhi, India
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PA-01 - Flood forecasting with accurate inundation modelling

Tapi and Godavari basins: fromwater-l evel forecasts to impact-based decisi on support

Coupl ed 1D-2D model | i ng

translates river forecasts into

actionable information on fl ood

extent, depth, velocity and

timing.

Digi tal Model | i ng Workf | ow

* Model devel opment: Ml KE+ 1D and coupl ed
1D-2D model s

* Forecast improvement: Data assimil ation
and model di agnostics

* Model reliability: Calibration,
refi nement and quality control

* Infrastructure representation:
Reservoirs and control structures

* Deci si on support: Inundation extent,
depth and arrival time.

Strengt hened fl ood-model | i ng wor kf | ows
for the Tapi and Godavari basins,

supporting more accurate forecasts and
progress towards operational, impact -

Tapi Basi n Ml KE+ Model based war ni ng.
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Digital flood forecasting in practice: Assam Flood E arly Warning
Assam shows what is possible

¥ Assam Early Flood Waning System Home 5DayForecast Buetn FEWS v RiskPannng »  Ofhers v Login

Assam Flood Early Warning

View flood Bubletin P,
Trusted alerts for all (D View current flood warning [ Goto age ] l

Next forecast 16:08:40 05.30 15032026 @ Last updated: Sep 14, 2026 0530 AM

Station Warning Level Date of flood event
View 5 day flood forecast

Patacharkuchi [ B 14 Sep 2026 View evert
Beki Road Briage e 14 Sep 2026 Vidw avent
Pathsala R 14 Sep 2026 Vierw grvert
Margherna B s 14 Sep 2026 Vitw gvart
Mathangun © noms 14 Sep 2026 View avere
i ar B 14 Gan WE [LE——l ;

Manmum forecasied water depth from model smulations in meters at stabons with Prechalds

Flood Forecast

Last updated Sep 14 2026 05 30 AM
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Monday Tuesday Friday

14 September 2026 15 September 2026 18 September 2026

Combned Nood warnng based on forecasted mundabon depth and water kvel rom model Tmulstons. O

Assam Fl ood Early Warni ng Syst em Dashboard
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PA-02 - GLOF Model Studies

South Lhonak Lake: from glacier hazard to downstream ri sk assessment

[nnovativ

e and

”reioroducib|e workflow for GLOF hazard assessment, with
evidence, assumptions and uncertainty made explicit.
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Mai n chal | enge and context:

South Lhonak Lake expanded rapi dly over the
past decades, increasing the potential risk
of a Glacial Lake Outburst Flood (GLOF). In
Oct ober 2023, a major GLOF caused severe
floodi ng and infrastructure damage al ong the
Teesta Ri ver, highlighting the need for
robust hazard assessment and early warni ng
syst ems.

Digi tal Model |l i ng Framework:
* Breach scenarios

Tri gger mechani sms,
rel ease vol umes

* Flood routing (M KE+)

breach devel opment and

Water levels, flow velocities and arrival
times

+ Sediment impacts

Erosion, transport and deposition patterns

e Boulder hazards

Mobi ity screening and downstream ri sk
assessment

* Uncertainty analysis
Sensitivity testing and transparent

assumpti ons ndi Dﬁ



PA-02 - GLOF Risk Assessment and Impact Modelling

Digital tools for flood, sediment and boulder transport along the Teesta Ri ver

I nt egrat ed model | i ng supports rapid
GLOF impact assessment for early
warni ng and resilient
infrastructure planning.

Fl ood, sediment and boul der anal yses
identify hazard zones, estimate
arrival times, and assess downstream

KEY¥XSUTCOMES
* Devel oped and tested GLOF breach
scenari os

* Model | ed flood depth, velocity and
arrival time using MI KE+

* Assessed sediment erosion, transport
and deposition

» Screened boulder mobility and
downst ream hazard zones

Obser ved GLOF impacts near Teesta |l| Hydropower Project following the « Evaluated uncertainty through
Oct ober 2023 South Lhonak Lake out burst. sensitivity anal ysis
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We already have much of the science.
We already have much of the technology.

The challenge now is to accelerate adoption and operational use.

Climate is not waiting for our delivery models.
Neither should we.

The future of resilience will be defined not by how well we measure floods, but by how
quickly we transform data into decisions and decisions into action.




