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THE FLOOD PROBLEM
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 Brahmaputra Region

1) This region consists of the rivers Brahmaputra & Barak and their tributaries
covering seven states Assam, Arunachal Pradesh, Meghalaya, Mozoram,
Nothern parts of West Bengal, Manipur, Tripura and Nagaland.

2) The catchments of these rivers receive very heavy rainfall ranging
from 110 cm. to 635 cm. a year which occurs mostly during the months of
May / June to September resulting severe and frequent floods in this region.

3) The predominant problems in this region are the flooding caused by
spilling of rivers over their banks, drainage congestion and tendency of

some of the rivers to change their courses.
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(Ganga River Region
"

1) The river Ganga and its numerous tributaries, of which important
ones are the Yamuna, the Sone, the Ghaghra, the Gandak,
the Kosi and the Mahananda, constitute this river region.
It covers ten states of Uttaranchal, Uttar Pradesh in its basin area ,
Jharkand, Bihar, South and Central parts of West Bengal, parts of
Haryana , Himachal Pradesh, Rajasthan, Madhya Pradesh and Delhi.

2) The normal annual rainfall in this region varies from 60 cm to 190 cm
of which more than 80% occurs during the south west monsoon.
The rainfall increases from West to East and from South o North.

" , 3) The flood problem is mostly confined to the areas on the northern bank of
b ; | the river Ganga which is mainly caused by northern tributaries which spill
\_ their banks




(North West River Region

1) The main rivers in this region are the Sutlej, the Beas, the Ravi,
the Chenab and the Jhelum, the tributaries of Indus, all flowing
from the Himalays.

2) The region covers the State of Jammu and Kashmir, Punjab and
parts of Himachal Pradesh, Haryana and Rajasthan.

3) The flood problem is little less in this region compared to Ganga.
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(" Central India and Deccan Region

The important rivers in this region are the Narmada, the Tapi ,
the Mahanadi, the Godavari, the Krishna and the Cauvery. These rivers
have mostly well defined stable courses. They have adequate capacity
within the natural banks to carry the flood discharge except in the delta area.
The lower reaches of the important rivers on the East Coast have been

embanked, thus largely eliminating the flood problem.
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INDIA U_ne\_/en_spatial & temporal
distribution of rainfall leads to
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RUPEES IN CRORE
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UNPLANNED DEVELOPMENT OF CITIES ALONG RIVER
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» Complete immunity from flood not possible, however, their
Impacts can be minimized.

Structural Measures

Dams and Reservoirs
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International Dimensions of Flood
Control in India




Indo-Pakistan Co-operation

Under the Indus Water Treaty 1960, India «and
Pakistan have created two permanent posts - of
Commissioners for Indus Waters, one.each in India
and Pakistan. Each Comm|SS|oner| ‘representative of
his Government for all matters arisin ,.-but of the Treaty
and is to serve as the ~regular - -channel of
communication on  all atters relatlng to
Implementation of the Treaty. 1I‘he*jrwo Commissioners
together form the Permaneﬂt Indus Commission.

-,

/ : }_. ";r

tter of flood . manageme A -
ations are magde-by Indig 10

20
§

As cooperatlan in thg
Flood warning commu

Pakistan for their benefit
Telephones anc J’ 31




India-Bangladesh Cooperation

An Indo-Bangladesh

) Is functioning since 1972 with a wview to
maintain liaison in order to ensure the most effective
joint effort In maximizing the benefi "‘fr.d‘m ‘common
river systems which is headed by V .ater Resource
Ministers of both the countries= = =i

A Treaty was signed by the: P'ﬂme I\/Ilnlsters of India
and Bangladesh on 12t+ .~ for the
sharing of Ganga/Ganges Waiérs Ny o

A Joint Commlttee,: has been s,et‘r
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India-Bhutan Cooperation

A scheme titled "Comprehensive Scheme for
Establishment of Hydro- meteorological and
Flood Forecasting Network on rivers common
to India and Bhutan® is in operation.

The network consists «of = 35 hydro-
meteorological/ meteor@Toglcal . stations
located in Bhutan and_being maintained by
the Royal Government of Bhutan W|th fundlng

from India. £ e S




India-China Cooperation

Government of India had entered into an MOU
with China in 2002 for sharing of hydrological
iInformation(Water level, discharge and rainfall)
In respect of three statlons namel ‘Nugesha,
Yangcun and Nuxia located aquangbu/
Brahmaputra river from ]ﬁf’“ Une to 15%,
October every yeatr.
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signed during. the visit of the Chinese P mier
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India-Nepal Cooperation

A Nepal — India Joint Committee on Water Resources (JCWR)
headed by Water Resource Secretaries of both countries has
been functioning with the mandate to act as an Umbrella
Committee for all committees and groups. NS e

Nepal and India agreed to co-operate and V’@e facilities for
flood forecasting on major tributaries of the« n a'that flow from
Nepal into India. > i

A network of 45 stations was identified durm@AUgust 1988 for
flood forecasting purposes and estaléhshe&*b India in Nepal for
transmission of hydrometeorologlcal data to Indla for utilising in
Flood Forecasting. .?-a

Storage projects .in Nepal whlch‘also prowde* (
benefits are under consyeratlon"between Indla
Pancheshwar Multipurp _‘ foject, Saptf 1
Multlpurpose*PrOJect ad . .SuUn. Kosi .r."'
Scheme aﬂe* under active," cor _be
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Flow of Data/Information
]

IMD

Telemetry/mobiles
/ Internet

MIKE11

State Govt.
INDMA




Remate automatlc weather station
In Switzerland

Meteoro-
logical
forecasts

Local
radar
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Forecasted hydrographs




Real Time Data Communication.
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FLOOD FORECASTING
DATA ANALYSIS & FGRECAS“r
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2. INFLOW FORECAST

For reservoir inflow forecast, the inflows into the
reservoir are predicted whenever it Is likely  to
exceed the criteria for a particular. reservoir.- This
criteria is decided by the prolect‘@uthoﬂtles based
on the flood moderation capamty of the reservair,
for example: N AT T

aQe’

s

Criteria

S.No Name of Reservoir / ijt.riage,
I | Almatti,. Narayanpug;b ijurala &
Srls@ﬂam Reservw _{’:‘
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Forecast Dissemination

Mode of communication

— Commonly used mode-Special Messenger
Telephone, Fax, Wireless

— In addition-Email, SMS, Websg
Mailing List/ Beneﬂuanes* S5 XSRS
—Commonly ~ civil/ engméermg fauthorltles of concerned
States, defence, rarlways/ﬁf’ng%ways authorltles\,,. ustgal and
other important- establlshng‘ehts located in the floods e areas

through teleppone/ fax/-.mmg-ﬂ? special me seng {gkmg
advance action for fle fighting & evacuating*populatie er 4

placesE T~ iy 'ft"‘ .
— Also Media, Piess for the benefit'of
flood affec,. d popule e, -
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Flood Forecasting Network of CWC

The work of flood forecasting and warning in India is
entrusted to CWC.

First FF site- 1958 —Delhi

FLOOD FORECASTING STATIONS IN INDIA

Present network- 176 (148+28)

2%|

21 divisions P

10 Major River Basins + = - |
“v.'\ a:\,, -,;;_“. s

- 72 sub basins




INDIA — BASIN WISE DISTRIBUTION OF
FLOOD FORECASTING: STATIONS




Forecast Frequency

Major rivers (Travel time >24 hours)

— Forecasts are being formulated based on 0800 hrs/ 0900
hrs

— water level data and forecast Issued or C&th\a day at 1000

— Forecasts are belng formulaled bqﬁe&[ on 0600 hrs and
1800 hrs L R

hrs and 190Q hrs W|th aUVa,\;lce warnln fi
to 24 hrs _‘:"'__\,_”i- - e :;, o ‘
Flashy r,wa#s " :
— Forecasts are 4”' ul
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Real Time Transmission system
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(DET)

402,775

DA
DT

o

Tagl|Antena DDERGS
At

Jaipur & Burla

SATELLITE

Commercial Transponder

LAT

Weat

sat Lin

&

Data
SErVEr

SENSOrE
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DCU Data Collection Units
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IModelling Centres

Abbreviations

=

SeTVeT
ICs
1. Dibrugarh
2. Bsansol

3. Eurnonl
4. Bhadrachalarn

5. Aora

fr. Mewr Delln

7. Hyderabad (LED)
#. Bhubaneswrar

Q. Gruwrahati

10 hiaithon

11 Hyderabad (LGD)

DDRGS  Dagital Direct Becerving Ground Station

INSAT DATA COLLECTION SYSTEM




nd@a-WRIS Moblle GIS

Indna-WRIS
Moblle App

Features

1. About WR]S ins e
- A page explaining W RIS project

. . Explore WRIS: : : :

Fadlltatlng users to query or performa | Automatic

textual search under following headings. Report Generation

«  Basins
*  Dams
~ *.Hydro Observation Stations -
*.  Tourist Spots.
3. Search Nearby s
. Wlll fetch the Iocatlons of following
’ Dams
* Tourist Places
 + Hydro Observation Station
* Near the user location or neara
= specified city or town
4. Updates : Latest-updatesof WRIS







Flood forecasting by Conventlonal Methods
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Flood forecasting by Conventional Methods

TRAVEL TIME CURVE FROM PERUR TO
BHADRACHALAM
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Flood forecasting by Conventional Methods

CORRELATION DIAGRAM FOR BHADRACHALAM

NO CHANGE AT PERUR
26 1 +1.00 M CHANGE AT PERUR
+2.00 M CHANGE AT PERUR
-1.00 M CHANGE AT PERUR
-2.00 M CHANGE AT PERUR
— Poly. (NO CHANGE AT PERUR)
—— Poly. (+1.00 M CHANGE AT PERUR)

—— Poly. ( +2.00 M CHANGE AT PERUR)
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Flood
Category

IV
111

I1

Flood Bulletin Colour Codes

Description Forecast
Bulletin
. Colour

Low Flood (Water Level between W;
Level and Danger Level)

Moderate Flood (Water Lg’ﬁ% .‘ ERINES
m less than HFL and abové"balfqﬁ{!i%vel)

High Flood (water Ieveﬁés{s%ﬁan nghest
Flood Level but stlll..%mthubo 50 m of the




Forecast Dissemination through

@ Central Water Commission

i & Central Water Commission
Flood Forecast

jood Forecast

DATAFLOWMAP BASED Tools
»

- Nawigation, Table of
Qy» Rammunshi rinagar) coatents, Legend and
= \ Tools are available inside
Tools

DATAFLOWLISTBASED
»

. ; AN N
2 \_ Subliash \M,,;“'W‘ ;
Logged as Guest % O’T/?/‘ L;)ﬂ')

User

SBAM |

VL rBoRAB Nl

< = e =T e - - | 7
&3 Central Water Commission
Flood Fore —

Logged as Guest




Preparation and Advance Warning

> Real time satellite based data transmission
.- for flood wave simulation

78

... » Assessment of Impounded

j : o

- water volume behind natural ¢~
dams and glacial lakes (e
| ~ » Simulation of the flood wave propagation
helumatRambag2/ap20s | = using remote sensed DEMs in hilly and
/“‘\ inaccessible regions for Glacial lakes and
landslide dams

mmmmmmmmmmmmmmm

NS » Setting up of inflow forecasting for safety
of dams and reservoirs
Alaknanda at Srinagar-10/7/2015 -~ » Assessment of reservoir storage situation

for drought vulnerability

» System for telemetry based monitoring of
120 reservoirs

44



New Initiatives

» Extended network of forecasting in unrepresented sub-
basms/basm based on satellite based communication

>Extended Hydrological Prediction Modeling to
“increase warning time upto 3 days using QPF
by IMD

_ » Flood Inundation Modelling for generating
" spatial extent of flooding in advance using
DEM from NRSC

»MOUs with Global agencies to ToT for 2D
’ inundation modeling

- &&=~ hg of Flood Management Works using high
resolutlon satellite imageries

» DSS for reservoir operation to minimise downstream
flooding

45



Glacial Lake Outburst Flood(GLOF)

* Flash floods caused by the outburst of glacial lakes,
called as Glacial Lake Outburst Flood(GLOF), are well
known in Himalaya where such lakes has been
formed by landslides.

* Incidents of outburst of Glacial Lakes/Water bodies
in Himalayan region are increasing which have
otentlalof floodmgv in downstream areas.




ACTIVITIES/STUDIES CARRIED OUT BY CWC

* Inventory of Glacial Lakes > 10 ha.
* Monitoring of Glacial Lakes > 50 ha.

* Prioritization of Glacial Lakes with area > 50
ha. inside Indian Boundary for Glacial Lake
Outburst Flood (GLOF) study. 16 number of
Glacial Lakes indentified.



Flood -2014

e Landslide in Koshi Basin in Nepal
— Dam break study for flood propagation upto Indo Nepal border

— Officers from CWC were part of Expert team visiting dam site
for for assessment of situation and mitigating measures

e Landslide in Zanskar Valley in Laddakh region of J&K

— CWOC carried out Dam break study for flood propagation upto
Nimmo Bazgo HEP

— Officers from CWC were part of the NDMA team for assessment
of situation and mitigating measures

— CWC Installed Automatic Water Level Recorder for monitoring
& warning

48



Travel Time (hr:min)

12:00 -

10:48 -

09:36 -

08:24 -

07:12 -

06:00 -

04:48 -

03:36 -

02:24 -

01:12 -

00:00 -

Travel Time & Possible Rise in Water Level vs Distance from

Blockage Site

=#=Possible additional rise in WL(m) =o—Travel Time (hr:min)
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Distance from Blockade (km)

Phuktal 18 km
Padum 90 km

Nimmo 205 km
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NHPC 228 km
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