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Geographical Area 329 mha

Non-cultivated Area 7%

Barren/Waste Land 23%

Forested Area 23%

Cultivated Area (CA) 47%

Irrigated Area (produces 55%) 37% of CA

Rainfed Area (produces 45%) 63% of CA









India - Water Requirements for Different Uses 

(Year 2010) 
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Source : Ministry of Water Resources, 1999



N
a
ti

o
n

a
l 

 I
ss

u
e
s 

o
f 

In
te

re
st

  
(c

o
n

td
)









FLOODS DROUGHTS

Excess water that 

cause damage

Excess water that 

cause damage

Deficit water that cause 

scarcity in sustaining 

usual activities and life

Deficit water that cause 
scarcity in sustaining 

usual activities and life

HYDROLOGIC EXTREMESHYDROLOGIC EXTREMES





Intense Rains and 
Floods

Droughts

Cyclones / Typhoons



Challenges of Flood Management



Data Communication Forecast Decision
Support Notification Coordination Actions

Hydrological 
Observations

Data transmission Flood 
Forecasting

Decisions
Appropriate
Individuals

&
Groups

Preparedness,
Response and

Decisions

Evacuation and
Rescue operations

A Critical Chain of Events and Actions



Return Periods 25 50 100 1000

Scenario 1 8978 10418 12042 19208

Scenario 4 9403 11049 12945 21676

Scenario 5 9408 11025 12868 21186

Scenario 6 10603 12896 15657 29802

Scenario 7 10685 12842 15358 27317

Estimation of floods of various return periods using L-

moments approach for different Scenarios (m3/s)

Return Periods 25 50 100 1000

Scenario 4 4.73 6.05 7.50 12.85

Scenario 5 4.78 5.83 6.86 10.30

Scenario 6 18.0 23.8 30.0 55.2

Scenario 7 19.0 23.3 27.5 42.2

% Deviations in floods of various return periods for different Scenarios



PMF 

6842

m3/s

1.05 PMP 1.10 PMP 1.15 PMP 1.20 PMP

Peak of PMF

7064 7401 7737 8073

% Deviation in PMF

3 8 13 18



Comparison of Inundated area computed by hydraulic modeling 
and Inundated area mapped by satellite data for the year 1997



Estimation of Safe Grade Elevation 
for the Design Flood

• Rainfall estimate is 

increased by 15% to 

account for the future 

climate change

• This makes case-22, the 

flooding scenario when 

bank full FBC flow is fully 

diverted towards plant site, 

local rain is 1000 yr + σ + 

15% increase & catchment 

is flooded with 1000 yr + 

σ+15% increased rain 

• Max flood depth = 1.17 m

Future climate change scenario



FLOW MOVEMENT ANIMATION

Case-22
Catchment flooding – 1000+σ+15%increase, local site rainfall – 1000+ σ +15%increase, 

Full flow divert from FBC & BML











� Basin Area (Indian part)   :  22,275 km2

� Elevation Range: 500-7000 m.

� Snow covered area : About 65% after winter

� Glacierized area : About 10%

� Important hydropower scheme: Bhakra Dam 

Climate variability analysis for Satluj Basin



Glacial Lake And Glacial Lake Outburst Flood (GLOF)





Climate Change  and Adaptation



Adaptation Strategies for Climate Change 

Contd…



Adaptation Strategies for Climate Change 







Study Basin Study Basin -- Upper Bhima basin of India may be taken Upper Bhima basin of India may be taken 

as project basin for AWCI Phase 2 Implementation Planas project basin for AWCI Phase 2 Implementation Plan

� 180 3' to 190 24' North Latitude

� 730 20' to 750 18' East Longitude

� Covers an area of 14712 sq. km. 



Mike Basin: Tracing of Rivers




