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Why E arly Warning Matters
The chal l enge i s not  onl y pr edi ct i ng wat er  l evel s
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Deci si on-maker s need t o know 
wher e f l oodi ng wi l l  occur , when 
i t  wi l l  ar r i ve, and what  wi l l  
be af f ect ed.

• Fast er -onset  event s

• Compl ex,  dat a-i nt ensi ve basi ns

• Gr owi ng demand for  l ocat i on-
speci fi c war ni ngs

Ear l i er  f or ecast s mat t er  onl y 
when t hey l ead t o ear l i er  act i on.

Houses par t i al l y submer ged by fl ood wat er s fr om t he Ganges Ri ver  i n Pat na 
ear l i er  t hi s mont h. Phot ogr aph: Sachi n Kumar /AFP/Get t y Images

© DHI



India–Denmark Cooperation on flood forecas ting and GLOF 
modellingBui l di ng capabi l i t y t hr ough t he Cent r e of  Excel l ence

PHASE 1 · Febr uar y 
2026

Foundat i ons

PHASE 2 · May 2026
Advanced Model l i ng

PHASE 3 · Aug–Sep 2026
Appl i cat i on and oper at i onal  

r eadi ness

PA-01 · Fl ood f or ecast i ng wi t h accur at e 
i nundat i on model l i ng

1D and 1D–2D model l i ng,  dat a assimi l at i on,  
cal i br at i on and impact -based for ecast i ng

PA-02 · GLOF model  st udi es

Ear t h Obser vat i on,  br each scenar i os,  fl ood 
r out i ng,  sediment  and boul der  hazar ds

Del i ver ed under  t he Cent r e of Excel l ence for  Smar t  Wat er  Resour ces Management
Cent r al  Wat er  Commi ssi on and DHI  dur i ng Phase 3 t r ai ni ng i n Del hi ,  I ndi a
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Fr om sof twar e t r ai ni ng t o r epr oduci bl e wor kf l ows 
and st r engt hened nat i onal  capabi l i t y
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PA-01  ·  Flood forecas ting with accurate inundation modelling
Tapi  and Godavar i  basi ns: f r om wat er -l evel  f or ecast s t o impact -based deci si on suppor t
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Coupl ed 1D–2D model l i ng 
t r ansl at es r i ver  f or ecast s i nt o 
act i onabl e i nf ormat i on on f l ood 
ext ent , dept h, vel oci t y and 
t imi ng.

Di gi t al  Model l i ng Workf l ow

• Model  devel opment : MI KE+ 1D and coupl ed 
1D–2D model s

• For ecast  improvement : Dat a assimi l at i on 
and model  di agnost i cs

• Model  r el i abi l i t y: Cal i br at i on,  
r efi nement  and qual i t y cont r ol

• I nf r ast r uct ur e r epr esent at i on: 
Reser voi r s and cont r ol  st r uct ur es

• Deci si on suppor t : I nundat i on ext ent ,  
dept h and ar r i val  t ime.

Tapi  Basi n MI KE+ Model
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St r engt hened f l ood-model l i ng wor kf l ows 
f or  t he Tapi  and Godavar i  basi ns, 
suppor t i ng mor e accur at e f or ecast s and 
pr ogr ess t owar ds oper at i onal , impact -
based war ni ng.
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Digital flood forecas ting in practice:  As sam Flood E arly Warning
Assam shows what  i s possi bl e

5

Assam Fl ood Ear l y War ni ng Syst em Dashboar d
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PA-02 ·  GLOF Model S tudies
Sout h Lhonak Lake: f r om gl aci er  hazar d t o downst r eam r i sk assessment
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IMPACT

Mai n chal l enge and cont ext : 
Sout h Lhonak Lake expanded r api dl y over  t he 
past  decades,  i ncr easi ng t he pot ent i al  r i sk 
of a Gl ac i al  Lake Out bur st  Fl ood (GLOF). I n 
Oct ober  2023,  a maj or  GLOF caused sever e 
fl oodi ng and i nfr ast r uct ur e damage al ong t he 
Teest a Ri ver ,  hi ghl i ght i ng t he need for  
r obust  hazar d assessment  and ear l y war ni ng 
syst ems.

Di gi t al  Model l i ng Fr amework: 
• Br each scenar i os 

Tr i gger  mechani sms,  br each devel opment  and 
r el ease vol umes

• Fl ood r out i ng (MI KE+) 

Wat er  l evel s,  fl ow vel oci t i es and ar r i val  
t imes

• Sediment  impact s

Er osi on,  t r anspor t  and deposi t i on pat t er ns 

• Boul der  hazar ds

Mobi l i t y scr eeni ng and downst r eam r i sk 
assessment

• Uncer t ai nt y anal ysi s

Sensi t i vi t y t est i ng and t r anspar ent  
assumpt i ons

Innovative and reproducible workflow for GLOF hazard assessment, with 
evidence, assumptions and uncertainty made explicit.
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PA-02 ·  GLOF R is k As ses s ment and Impact Modelling
Di gi t al  t ool s f or  f l ood, sediment  and boul der  t r anspor t  al ong t he Teest a Ri ver
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I nt egr at ed model l i ng suppor t s r api d 
GLOF impact  assessment  f or  ear l y 
war ni ng and r esi l i ent  
i nf r ast r uct ur e pl anni ng.

Fl ood,  sediment  and boul der  anal yses 
i dent i fy hazar d zones,  est imat e 
ar r i val  t imes,  and assess downst r eam 
r i sks.KEY OUTCOMES

• Devel oped and t est ed GLOF br each 
scenar i os

• Model l ed f l ood dept h,  vel oci t y and 
ar r i val  t ime usi ng MI KE+

• Assessed sediment  er osi on,  t r anspor t
and deposi t i on

• Scr eened boul der  mobi l i t y and 
downst r eam hazar d zones

• Eval uat ed uncer t ai nt y t hr ough 
sensi t i vi t y anal ysi s
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Obser ved GLOF impact s near  Teest a I I I  Hydr opower  Pr oj ect  fol l owi ng t he 
Oct ober  2023 Sout h Lhonak Lake out bur st .ௗ



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.


