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Learning from past

* Ajudicious combination of structural flood

mitigation and preparedness programs supported

by iInformation technology reduces flood disaster
risks and minimizes people’s suffering




flood management decision making
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*Repair and reinforcement of embankments where?
*How to plan for controlled flooding?



Integrated Flood Management

Flood Management investigations involve:

« Comprehensive amounts of data
e Unlimited number of solutions

* Need tools for analysing and decision
making

Mathematical Models

Examples Tools



Example: Krishna-Bhima basins
Maharashtra: RTDSS

Time Series Discharge
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Krishna River Forecasting (Maharshtra)
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Dissemination system
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Day-to-day operation results
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Svstem performance
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System performance 2014

Ujjani Res
1 Day Forecast
Observed  Forecaste Differe

Koyna - Water Level Comparison

—#— Observed S

N S m—
1 Day Forecast



../../capteur.ppt

Optimization of Reservoir Operational
short term during flood emergencies
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Koyna Dam model
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Comparison of Simulated and Observed Discharges for
Koyna Catchment (R2=0.95, WbI=0.00%
(Obs=5660mm/y, SIm=5660mm/y)) — near perfect
calibration with good rainfall data
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Optimum operation during the whole flood season
(Khadakwasala exa —

Khadak wasla irigation

Minor Irrigation
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Optimization of Reservoir Operation
(long term operation —
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Over 20,000 evacuated in flood-hit Vadodara

Reservoir
Water Raises
River Level

Tines News Network

Vadodara: The menacing
Vishwamitri brimmed over
in Vadodara, leaving several
the city in waist
deep water. Over 20,000 peo
ple were evacuated to safer
locations across the district
due to the flash floods

While the city and dis
trict hardly received any
rainfall since Tuesday night,
the water released from Aj
wa reservoir till early on
Wednesday morning lead to
the flooding of Vishwamitri
Theriverreachedalevel of 34
feet in Vadodara on Wednes
day morning

While the 62 gates of Ajwa
reservoir were

areas of

closed at

People shift from a flooded locality after heavy rains in Vadodara

5.30am, waters in Vishwami
trirefused to recede. Till 8pm,
the water level was stagnant
at 34 feet and was expected to
recede only in the night

VMC commissioner Man
ish Bhardwaj said that the
water level did not go down
through the day as the Dhad
harriver, intowhich the Vish-

wamitri flows into, was also
in spate. “Dhadhar was at a
level of 35.6feet and it was un-
able to accommodate the flow
from Vishwamitri,”
Bhardwaj. Ajwa reservoir
was 213.8 feet on Wednesday
night, down from Tuesday’s
215.5 feet. Bhardwaj said that
15 to 20 per cent of the city

said

Crocodiles flow into city with Vishwamitri water

hen firemen reached Siddharth Bungalows on Sama-Savli Road to rescue stranded residents
on Tuesday night, the last thing they expected was crocodiles. It was one of the scariest
rescue operations carried out by the fire brigade personnel in Vadodara . When water from the
Vishwamitri gushed into the residential colony on Tuesday, about five crocodiles too flowed in.
The reptiles also caused delays in the evacuation process that was onataround 2amon
Wednesday. “When we were rescuing people from the colony, | spotted a crocodile swimming near
our boat. It was risky as we had to ensure that people don't step into the water. Also, we couldn't
tell people about the crocodiles as they would have panicked and put lives of othersin the lifeboat
atrisk,"” said Om Jadeja, a fire brigade officer.
“The crocodiles were following our rescue boats all the time. About six came in the colony after
the wall of EME got washed away on Tuesday. The crocodiles didn't have any exit route from the
colony so they kept moving around inside. However, they did not interfere with our operations,”
Jadejatold TOL Pinal Parikh, aresident of Siddharth Bungalows, too spotted crocodiles. I saw
some crocodiles and two snakes swimming near my house. We were too scared to come out.”
There are close to 204 crocodiles in the Vishwamitri and the incident has refreshed memories
of 2005 floods when the reptiles had entered several homes. mw

was waterlogged due to the
floods when Vishwamitri re-
ached 34 feet

In Vadodara city,
were moved to safer
while 9,528 from villages were
relocated. National Disaster
Response Force and EME
Corpsof the Indian Army also
joined the rescue efforts

12,761

ireas

The city was divided into
two parts with the western
parts cut off from the rest of
the city Waters from the
Vishwamitri river that runs
through the city had inun
dated approaches to major
bridge crossing it. A heavy
traffic jam was witnessed on
the newly constructed Ako-

The Krishna model could be replicated to
optimize the operation of Ajwa Reservoir

ta-Dandia Bazaar link in the
morning. But the approach
of the link on the Akota side
got inundated later in the day
and it had to be closed

The flash flood here
comes at a time when the na
tion has put all effortsforres-
cue and relief of victims of
the worst-ever floods in J&K




Computational tools are well developed.

Hydrodynamic Module, Core of MIKE 11

« Saint Venant Equations

* 6 Point Abbott-lonescu
Finite Difference Scheme
dynamic/diffusive/kinema

 Looped Network
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Modelling of water resources

Catchments/Watershed

River/Channel
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Hydrologic Model Hydrodynamic Model
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Consultancy Services to Develop
Flood Forecast and Inundation Modelling System
in Baghmati-Adhwara Basin

Map showing Sub-Catchments
of Hydrological Model

of the Bagmati Adwara River Basin
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For effective flood management

Need to increase lead time of forecast
Need to increase locations

Need to know area inundation

Need to analyse embankment breaches
Early warning system

Real time implementation
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2004 FLOOD MAP (BREACH) WITH BREACH LOC/

. Km 57.30,57.00, 9/7 /2004

Accurate Flood
Maps Using
LIDAR DEM

BREACH LOCATION DEFINED WITH RED CIRCLE

Consulting Services
To Develop Flood Forecast and Inundation
Modeling System in Bagmati- Adhwara Basin.
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INUNDATION MAP OF YEAR 2003 SHOWING EXTENT OF WATER LEVEL
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FLOOD MOMITORING
CELL

WATER RESOURCES DEPARTMENT
GOVT. OF
BIHAR

EKMIGHAT FORECAST HAYAGHAT FORECAST
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ood Modelling of complex systems -
Chaophraya river Basin: Thailand

Bhumibol Dam
— § :
Pumping
Khwae Noi Dam Bathymetry
(under construction) Suvarnabhumi Intemational

Airport

aya Dam

Pasak Chonlasit Dam

H.Mae Nam Nok
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Fully
hydrodynamic
2-dimensional
modelling for
better flood risk
assessment

HOME CURRENT FROECTS EDUCATION ABOUT EVENTS MNEWS
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Example of 2-dimenasional flood modelling in Thailand

- Inundation under
(}wL e Existing conditions With embankment failure.

- failures |
== TN I
| ,,.,,_.ﬁﬁl'ff’? r W

MIKE 21
2D model




onsider structural flood mitigation and non-structural
risk management

Bhumibol Dam : Sirikit Dam ‘ Bhumibel Dam : Sirikit Dam

Khwae Noi Dam

Schematic Di

Pasak Chonlasit Dam Pasak Chonlasit Dam

(Ba

Ayutthaya

5

The Gulf of Thailand E E' "~ The Gulf of Thailand

Model with present Model with future structures
structures (Flood protection)



Example from Bangladesh: High Risk Area from
flooding due to 100 yaer storm
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Simulation of Embankment breach
scenarlo (Bangladesh)

Mith_Khal_Ma_emb_2Drain.rey

H ‘Miater Oepth m [m]




Modeling of Impact of Sea level rise on
coastal area flooding (Bangladesh)

Inundation Depth in metre Impact of Relative Sea Level rise on Coastal Livelihoot Figure : A y Impact of Relative Sea Level rise on Coastal Livelihood Figure :

Inundation Depth Map — Inundation Depth Map
[ Sea Level Rise , 15 cm y /\/ R [ Sea Level Rise , 27 cm, U/S Flow : 2005]

NSTITUTE OF WATEL HOSELUNG
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Integrated Real Time DSS Tools

Example: Bhakhra Beas Real Time Decision Support System

.| Name
A Bhakra
A Pong
A Pandoh

Hap data ©2013 Autol

[F] Excel-01 - Bhakra (Water Level)

# Time PO 3 I~ I 4 I 4 O A Y 4

00 1,5.. L5,

v EERE R
P L

1,5... L
MTTEE

RTDAS, Real time platform to access RTDAS and other data sources.
Hydrological modelling (rainfall/snow-runoff), hydrodynamic
modelling, inflow forecast, flood forecast, reservoir operation, water
management)



Example of Online data access
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Other Online Data sources used in modelling —

Satellite
Precipitation

Snow Cover (MODIS
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Inflow forecast Bhakra/Beas

' 2 @& [ v v . & [ 2 ¢ 2 | A B B )
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User defined Operation Scenarios

I MIKE Customised - Real-time - workspacel

| Home  Rubish  Vew

Ressr

Tabular Data Views

Mandi
Bah iuddin
Adamkay

hap data €013 Autoliav], Googe

/
Shekhupura 4
P Tahore  oAmiits” o -
0

Jalandhar

Ludhiana

Forecasted release =
14.000 cusecs

Wime 4 Wab. j Wat & Iof 7 O 32 Out 3 O s U S8

WL: 21-14 Nov, 2013

WL.: (increase by 0.20 ft.)

User: admn  Connected 0081121 G RT 2013-11-2106:00:00 2013-1202 16:20:27

Decreased release

= 7,000 cusecs
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Long Term Forecasting (Seasonel Forecasting)

Ensemble (28
events) of Inflow
to Bhakra (50%
quantile
highlighted)

Ensemble of
Reservoir Level In
Bhakra (50%
quantile
highlighted)



Optimization of reservoir release from

- To minimise d/s flooding

- Optimisation is performed if the forecast shows maximum water level in one or more
reservoir will exceed at the end of the forecast period.

- The optimisation will suggest some pre-releases from the reservoirs.

o WaterLeel releq Forecasted and Optimised Water Level in Pong Reservoir 0 Damrelease [m3s] Forecasted and Optimised releases from Pong Dam
2801 55000

5000.0 “
4500.0 ‘
4000.0 {
3500. 0“

300007

1000.0

500.0 e

42001 r —_—

31-8-1995 2-9-1995 4-9-1995 6-9-1995 8-0-1995 10-9-1995 12-9-1995 14-9-1995 16-9-1995 31-8-1995 2-9-1995 4-9-1995 6-9-1995 8-9-1995 10-9-1995 12-9-1995 14-9-1995 16-9-1995 18-8-14

Maximum Water Level in Pong Dam (red), Forecast Water ~ Spill during Actual Event (black) and Spill suggested by
Level (black), and Optimised Water Level (green) Optimisation (green)



Flood Mapping

Downstream Flood Map:
5, 10 and 15 hours after peak release from Bhakra
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Benefits of RTDSS

The year 2013 was similar to 2008. Using the
RTDSS, it was possible to control the flood spills
and store the water In the reservoirs, thus limiting
flood damages, while increasing power
generation.

Bhakra Inflow 2014
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MIKE CUTOMISED
Real time
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Kashmir flood toll crosses 175 even
as Army evacuates 23,500 people

Srinagar
Seems To
Have Turned
Into A Lake

Times News NETWORK

A picture provided by the defense ministry shows an
IAF helicopter rescuing flood victims in Kashmir

er
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»seen hudd
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7 people kmul by choppe
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in Udhamp
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'm to safety
complete
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e|s the Information useful ?

RESCUE MISSION

» 20,000 soldiers deplo
» 65 medical teams and 15 engineer task
forces spread out in Kashmir valley
» 45 IAF planes and helicopters flew 200
sorties to airlift 1,800 people and drop 315
tonnes of relief material on Monday
» 2,000 rescued from Srinagar alone
» Over 10,000 blankets, 150 tonnes of
rations and 4 lakh litres of milk
» 5-7 days before road li
Jammu and Valley is restored
We won't return to barracks till
the last man is brought to safety
~GEN DALBIR SINGH SUHAG | sy ciie
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DO they understand the forecast ?




~_Conclusion

COMN N

110N

COMMUNICATION IS THE KEY TO SUCCESS...
PASS IT ON.

Athletics - Men's 4X100M Relay - Beijing 2008 Summer Olympic Games



