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EXECUTIVE SUMMARY
I GENERAI

Phie. Flinwd  Toreeastmg omd  Worming. Newwork of e Cemral Wata
Commnssan comprised of 45 level forecastme and 25 mflow  forecnsting siles
iy the Noeod season 2003 There were 173 Mood Torccostime sues and all of them
were apermnonnl ve vdrodopeal and hydre imetecrolopieal dott were duly observid
and collecied. However. no forecasis were 1ssued Tor 41 Mood lorecasting sies n

they did not cross the respeetive warming levels

g e Mood geagon 2006 aad 2007 e petwork conppreisel] of 147 level
lorecEst g ardd 2% und Tevw lorecasting ylen Tl ||J|_h_ vere | TS |]|... i | |-|.|g|_|__| .P|g|__|
sailes and all'ol them were pperitional §e yvdrologicnl aod hyvdro meeorodosical dat
were dulv. abserved shid collected. However, o Bidonsts wire (gsued For 3 il
lorecnstinge <ites in the Nood season 20006 pod S ool Foreensting aliss in e Mioninl

Sermany 20007

H‘“l"- one millow ’i'r!.'nl.'-l'llla' Sile wWils |II.||.|I.'\| I ||11.' Bt weinr ke el Dlisend season
2005 wlaeh s sinemed o the sige ol Madbya Pradesli, on the nver Chambal, &
tributary of Yamunn: Two level forecasting sites were adided in the network in the
Howd season 2000, 11 the state ol aihibgan) on mver Lamga (harklamd) oo
I'HI'.I!H'E.HI o Krshig II“L]|I..I:.:|E||"-‘I'||[.11 :"\.lu e wis _||||1;,'.:! 1 the nelwaork ||||_‘ ”n-:ul

o R T i

In pll, 3618 flood Torecasts were issued dunne the Nood season 2005 for the
benefit of the 15 Sutes. one Viwon Temitory (Dadra % Naear Haveli) and NOT o
Delhi which metudes 4323 tevel forecasts and 1295 mflow forecasts. Outl of 4323
level lorecasts, 4162 forecasis e Y6.28% forecasts were Tound withan permssible
b of accuracy of £ [3¢amn :‘;Hllllutt}u Ut of 1295 aidliow Torecnsts, 1261 forecosts
(97.37%) were found witlun permissible limit of acenracy of & 20%. Thus, out ol
5618 forecasts. 3423 forecasts (96.53%) were Fourul within pernissible Limit ol
HCCUTHCY,

Dunng the NMood season 2006, 6663 Aood lorecasts were fssued which
meludes SOT0 leve) forecasts and 1593 jnflow forecngs, Oul of 5070 level loreensts
827 Torecasts fe. 95.21% forecasts were found within permissihle limit of accurmcy
ol £ 15cm. Similurly, out of 1593 inflow forecasts, 1550 forecasts (07.30%) were
lound within permiissible. limit of accuracy of £ 200 This, ow of 6663 lorecists,
6377 forecasts (93.71%) were found within permissible limit of accuraey

In all, 8223 flood forecasts were issued during the flood seasem 2007, the
second largest so far in any season, which includes 6516 level forecasts and 1707
inflow forecasts, Out of 6516 level furccasts, 6339 forecasts je. 97.28 % forecasts
were found within permissible limit of accuracy of £ 13cm Stmilarly, out of 1707
nflow forceasts, 1651 torecusts (96.72 %) were found within permissible lnmit of
aceuriey of + 209, Thus, out of 8223 forecasts, 709) forecasts (97,17 %) were found
within permissible limit of accumey



2 Flood Farceasting Perlormance
2, River Basinwise Perlormance

aome the Nood sepson 2005, maxomam smber of Hhood  Torecasting slic
b 8o of 173 or 497 pereent of the wal forecasting sites were located w the
Cinmea, Dasiis Somdarlyv, there were 27 loreeastmge snes locaed i the Brolrmapani
Basm owlnch 1z 130 percent of tee 1ol sites. o abe Godavary basm: there were 1h
Iirecasting sates e T percent of the 1ol sines: 15 sites e 8 7 percenr of 1he ol
silgs were in the west Oowing vivers: The remdiving fver svstoms coverod ander
Pocd lorceostnge vnetwork with single digo ae

Ihe analysis ol riverwise forecnst dota Tor the Dood season 2005 reveals ol
the mat i members ol Tood fopdcasts (20010) were fssued for (he Goigea River ond
its tnbetaries, Ouwl of whiteh, 1938 (96 429%) Torecasts were Tound within permissible
limit ol securacy This is as per tormal situstion every year as flomds occur e
fregquent)y either in Gango or in Brahmaputra River, Next lighest numibers of
Toteensts Le [B3T lorecnsts. were tssaedd Tor ihe Brabmuputr ol fis mbawtanies with
an aseuraey of 97 20 percent The minamum mmbiers Le 13 forecasts were jssued ol
the Penmar bastn {Southern Rivers System) for e lone torecasting site Le, Nellore
Anicut for the first time with mn aceuracy of 84,62 percent e, about 1035 less than
the lone term average all fnda accuraey level

Dz the flood sepson 2006 and 2007, wmmsimume mumbser ol Hood
forecasting sies e 87 out of 173 e, 447 percem of the total lorecasting sics were
located o the Gangn basin Somlariy, there were 27 forecasung sies Jocated an the
Brahimaputra basm which iz 150 percent of 1the 1wl snes. Inoahe Godavan basin,
there were 18 forecasing sttes L. 10.9 percent of the ol sies. 153 s0es Lo 8.7
percent of the total sites were in the west Howime nvers The remaumng river sysiems
govered unider Nowd Toreeasting network wilh seigle g sie.

The analysi vl river wizge forecasts duti Tor the Dood season 2006 reveals
tha the gnaximum pumbers ol Hood forecasts 2140 were issued for the Gaimga fiver
amdd s aribwacies | Ow of which, 2081 (97 10%) faeeasts were Bud wilhin
penmussible limit of accurmey. Next highest numbers of forecasts e 1690 forecasts
were issued for the Brahmaputea and its tributanies with an seeuroey of 98,50 pereent
he minmum numbers e 111 forecasts were issued for the Mahanadi basin with an
aceurmey of 8920 percent  No forecast was issued for Southern Rivers Systems (only
Pennar it present) turing the flood season 2006

The analysis of nver wise forecasts data for the food season 2007 reveals
that the maximum pumbers of Mood forecasts 3407 were issued for the Ganga river
and its iributanies. Ouil of wlich, 3323 (97,59 %) forccasts were foumnd - within
permussible it of accuracy. Next highest numbers of forecasts 1o 2788 Torecasts
were issued for the Brahmapnra and s triburartes with an aceuracy of 98.24 percent.
The mupmmum number Le. one forgeast was ssucd Tor the Southerm Rivers System
(Penmar basin) wilh an accuracy of 100 percent. All river basins had recorded 1ssue of
loretasts dunng the Nood season 2007,
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1.2 Statewse Performance

U e analyvsis o Statewise Torecasy ditg ol The Moodd seison NS rovenls ot
altbough masounn number of Dood  oeecastme sitgs. e 35 gites ol e wl
Torecasime <ites wioke, loscateld i thie sate o Unm Peadech, Vel e riadixiriieaime siliinlses
Ol Mool Iorechsts werr igsued lor e il e il Avesarn wihwre ol 2 Plosised lewee st

gsites are loeobisd O rivers in e stote ol sy, 1L R4A3 lomeonsgte (3280 Preent ul
tobid lorecasts) were jsaved. ol ol whiely |5 o Maereonl b lorecosls were fongl

wh 'tl!”- i:L'I:|II.i‘-.-\.-1|.!]l. lII!|I.| (RN T AT e TR

Nest Bighest mpnbers of Toreensts i U o nsds 1] 0 0L%) were assted i
the rivers of thie state o Bihire, oot ol wlsely 972 forecasts (98 18%) were Tounid

withi periissihle fimit of avenracy

AW he forecusts rsged om dthe 69 sines i the cleven stites dumme thie ool

S ALY _I"”"-' WETE W |1|'|||| |||._||'.LI_- .|hﬂ|,' ok ol seonraey s stown o the table LIVEN

Pl e

1 Siale | MNo. of | =L State | Noowol
No | | silies NG | . ilos

{1 | Andlwsi Pradesh | ! | 8 | Orissa | |

Fy | Assam ! R | 1) | Uiz Prndesh ! T

: Biluy i [ Litarancha) | |

| 1 I..i.!|_1-.'l.|.-| 1 1 | || I |,||.*.:,_._~| |4:~.,|,_..;|| ! U

I > b ”:'"I‘l":‘.'y'.l r ;_ [ |-;" l Karmitakn | |

! 0. | :".-]Enﬂl:.':r Pradesh l 2 : | Lol . 0

| Maharashtra | 1 | |

The analvais of Suitewise forecast data of e Moo season 2006 teveals Hhat
although maxirum mumber of Dood Tweesiiing sies, pe 35 gites of e i)
forecastme sules were located m the slatg I.|I.I Mtar Prowdesh, wet (e inaxirmrm number
o Nood forecasts weie issued {Or the state of Assom whieie ouly 24 Doogd Tdecasiie
sibies are locited On rivers in the state of Assapl, [786 lorecasis (2050 percenl of
tistil torecasts) wore lssved, oul of which 1755 (98 3percent) forceasts were Jownd
within perimizsible limit ol accuracy

Next highest numbers of forecasts e 1064 loreensts (16,00%) were issued i
the rivers ol the state of Andhra Pradesh, oul of which 988 lorecasts (9200 %5) were
found within permissible limit of accuracy

Al the forecasts issued on the 60 sites in the cleven states churmig the Hood
season 2006 were within permissible limit of acourmey as shown o the table piven
below

st | State No. of st | State . Nﬁ. ol
No _ | sites | No_ | siles
A Andhro Pradesh 1 | 7 | Madhva Pradesh 2
Z Assam | 12 K Chrisi | |
3 Bihai - 23 K3 h_] r|_4_1|:1.i'.+ | 2
| | L ;Llj;n_;!! R J _‘H} |;=Ihll Pradesh | ]
3 | jhii_!_f\_t_!;llj_hl 2 _ I '| j'n_"-_'::_-_d HL:H_':::_EE &
6 | Kamataka | ] Pestal I 60




b aivalvsis ol Statewise lorecack abtn ol W o] sepscas 2007 pevealz dhat
dthougl muesimnan mueber ool Bood lorecasiing sies, be 25 siles ol e wial
Coreoastime sites were Tocated norhe state of Untar Pricdesh, st the sssanmmn nanibel
i “1ll'|l_1 torecasts Wore 1'-.;.'1;1,'|1 ot 1||| AT ||l 1'|.1-u'lrrl 11 ) h.L'=l.' -IFI-I'- _Il' HI'H"F foreasaline
sites wre locared Chopvers mthe siate ol Assam, 2917 forecmsts (3548 peseent o
B

toinl Torecasis) were sssucd, oub ol which 2872 (Y846 percent) foreensts ware: loutidd

wothim permissible o of acourmcy,

Mext hiphest nmnbers of forccasts ve 1912 forecasis (25, 25%) were pssued
Ihe rivers of the stile of Bihar, out of which 1583 lorecasts (98 3%W%) were boanid
w it Ty pernussibile bl of pecuracy.

Al the Torecasts lssucd on the 54 sites o the den stales wete witlin
permissible il ol fecurney s shown m the Galle piven Delow

| 1 - Stale - Mo ol b1 8 | Stute N ol
| Noe l sites. | No | | sites
| | } "\_lu_H_!II!_lL_ |"r:.u_lr_~._|_i :_ L / | IJ‘IJ_.':.T!I 2
| . Aszam g - | Littar Procesh 5
1 Bilan J 6 | |_.|_l_1.'||;1r||..'h;r| ] |
| Gumnit i |19 | Wesl Bengal | !
S | Tharkhand 1 I I Total |
_G | Maharashtin _ | _ : i

Durring the Nood season 2005, 2006 and 2007, no forecnst wag issued Tor the
lone Nood  lorecasting site e, Tajewala weir Jocted in the siate ol Flaryana
Government of Harvang has constmcted Hatlunkund Bamrage upstream of Tajewnln
Mhe decision for inclusion of this new site in the existing Flood Forecasting and
Warning Metwark of ©WC i e of Tojewiala i regquined

2.3 Divisionwise Performance

The “Flood Foreeastmg and Warnmmg™ actvities are bomg performed by the 2|
leld divisions ol the Central Water Commuission. These Thvisions repor 1o respective
Superintending Enpmneer s/ Chiel Engineer's i the Neld  which funchon under the
overall supervision of the Member (River Management), CWE

These divisions have @ dedicated team ol Hydrologists and Hydro-
meteorologists who are ohserving, collecting and analyzing the data and traming the
loreeasts of incoming floods in the rivers Mowing through the hiteen Dood prone
states, Union Territory of Dadra & Nagar Haveli and NCT of Dielhi.

During the Nood season 2005, the analysis of forecast data of the flowd
season 2005 reveals that the maximum number of forecasts e 962 lorecasts waore
issued by the Upper Brahmaputra Division, Dibrugarh, eut of which, 925 forecasts
(1e. 96,15 %) were found within permussible limit of aceuracy.  The minimum
rumbers of forecasts 1.e only 10 forecasts were issued by (he Noarmada Division,
Bhopal which were found within permissible limit of gecuracy e with 100 percent
performance accuracy. However, no forecast was issued to Gandhisagor Dam in
Chambal Division, Jaipur Forecasts 1ssued by the Middle Ganga Division -lll,
Varanasi, Tap Division, Surat, Mahi Division, Gandhonagar were foumd 1o be 100 %
accurane:

240 0 1 1 J ] 3 3 37 ¥ 9 9 9 9 9 9 9y
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Ili., .1|:.||..-i- ] lopecast Jdata o e ||---||.| sk 2000 pevenle iIl.|| T
sty timber OF Torecasts e FLOR forecasts were sauel by e Mulidle Cign
stV Poittis, et o whnels, 1076 Toreeasts (e 97 100 ) were Toud wahin
II"'||'|I: 'Ii"l]_ 1|:i'||'l 'I1 i I"|ira'll._:| IIII CERTRRITIEIN T 'llirlll'”'l'- il ||I|I. LTS |.6 i ||! I+
forcemsts were sssued by the Vppor Yammooa DRsazon, New T which soese fonl
within permussable It of accwocy ve wilh 853 percent perlormamoe sy
Hiowever, no Torevast was issued by Hioalaoan Qanga Divesion, Dehradom for its all
the three flond forcemsting sies: Porecasts assoed by 1he Middde Gonga Dhvason <A1
Varanps: and Nampoda [hvision, Bhopal were Toumd to/be TOU % pocuraim

The amalvsis of lorecast dan of the Dood season 2007 revenls thai the
max i tumber of forecasts e 1740 forecasts were sssucd by the Muddle Gangn
Prvision-T%, Patng, out of wlneh, TG99 forechsts Qe 97000 %) were Toarsd witkin
prermaissth)e oot of necorsey, The mimu momber of farecasts cesonly 8 [oreehsts
were- issued by the Upper Yainuna Division, New Delln o well as Clurmibal
I i i iin, ,1,“;1:”1 Il Toyecasis suead v |'|1|u;r Yo Divegioas, Mew ! Pellin were
Fomgrmd wiitlime permissible Jimit of sceuriney e walh BT 500 pevcent  per forminnee
pecurney il (e forecasts waded by Cligmbal Davision, lapgnr, were also ool
witliin permmssible Lol (3730%). However, o Precat was dssued by Midille
Cianga Divisions I Viranonsd, and Narmada Pivision lillup.ll for all their Noal

forecasting stes, No division has ssued foreeasts which were two be 100 acecumt
Maxrmm Goouracy swas 9902 %ol Damodar Division, Asanso
i Data Commumnication System

A noiwork of about 382 wircless stations covers ihe commumeation system
of hydrologieal and hydro-metcorolomcal data iranster between vanous base stations
and  forconsting -sites and their subdivisions: and divisions  (inclodimez - Control
Stattons ). The Mooed [orecasis lormuilated 10 the dwasional offices [sub davisional
offices in a few cazes), are digsermated by these wireless stitions W 1he users pd
ilso rom the dovigions to the heod quaarters of the Céniral Witer Commmussion al Mow
Chexl b

4 Forceasts Acenracy- Criteria

As per present practics, all tle Tevel and inllow forecasts are being judged by
the sigle enterin of aceurmey f.e 4 | Sam for level forecnats and £ 20% Lor mllow
forecast. However, the analysis of the forecasts data of individual sites las bndicated
that 1the application of umiform criteria 1o all sites is mmisleading especially for Hashy
rivers where mate of change in river level [ inflow is sudden / abrupt aml large in
magnitude. For example, applying same enteria of accuracy to all the forecasting
sites oo the main stream Ganga im Bibar and (o the forecasting site ul Rishikesh on the
Ganga in Untamanchal is not logienlly correct. It is observed that in Bibar the mite of
rise or fall in the level of the Gangn is very gentle & mostly even duning high flood
times lesg than 15 cm only, in 24 hours, which 15 the pamissible Himit of deviation in
the forecast while for exammple at Rishikesh, where nver width aboul 500m rise 15
sometimes more than 15 em in less tham 3 homs  Bwven for  Brabmaputon o
Pibrugarh where wadth of the nver over 10 km i the flood season, the mte of nse O
ey hr sufficiently high during severe loods an July 2005, Raver Pasladis (width
about 300-m) ol N T Road Crossing hod recorded a nse of 17 em per hour beyond 1ts
Danger level occumed durnng Mighy Unprecedented  (loods. Swmilarly, on river
Vamsadhara a1 Guoupur, 0.5 m nse was noticed dunng high floods. Therelore, there
is @ need of setting different vardsticks for judging acouracy of Hood forecasts for
Nashy and [lat rvers.
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Pt lomeeast of st ool gases 1 sk wiiter lesvl o paed il il

fe of pcrerremces, s also absersed  thal sy gises e ik leel attuinid

were Tonmsd within permmssible Tt ol aoearsrey WUl S time of dosiimere Wi il

the same. This factor s not presently beimg raken o aceoint winle pudging (e

accuraey Of [orcchsts

Aao Ve anndvan of fineessis duta reveals thar ool correet fo compare
forecasts performunee aceurvey O 1The divisions wath inssgmbcant kel
Forpendts fee 10 foreenas h casie of Nonuacds Division. Bhopal b . with the
perfbrmnpee of Divisions with large mumber ol lorecasiil e.n LB I ibragarh
which has ssued 262 [Grecasts Fof vadious sies under o jurisdiction an oo seasen
S sl 948 Topeeasts by Mood seasod 2000 ) BBecnnse b incrensing oue foreenst m
case ol Mamada  Divisiny, Bhopal,  ihe  percenlige  sceusicy  may ICREIsC
stilwtanmively swheren= i case ol LIGH, [hhrugarh,
there will be naol be s Linee change Hence, there B8 o teed Lo corteline miibar of
loreeasts alsa i the Tomads for detenmmmg pertormanee.

Ihe stidy of the Tarecssts data also reveals (at of issiing orsinmm pumber
of forceasts (1843 forecasts) were issted dnthe Nood season 2005 for the siate ol
Assamr, Fhis s becise ol 1'||1_3t'|.|'_1 t[!;_l:.'lil.l:l,'l'.' anil llr!t;l;‘.:l durition ol ”’l‘i"'l.l'- ad well as
due 1o more pumber ol sites bemge on Hashy nvers & thus reguinng e ha one

forecas) @dny
5 Flood Forecast Monitoving at the CWCs Headguarter

e field units of the Central Water Commmussion Toeated i vanous (Tood
alfected . states, are responsible foe issuing real time daily food forecnsts ol the
varions forceasiing sites 1o ihe users. At the Headguaiter of the Central Wates
Commission, the “Flosd Forecast Monitanng Directorate (FFM)™ s tesponsible for
monitonng the All Indin Nood situation #s well as daily Nood lorecasts and wamnings
issued by the field divisions every day, The FFM Dircclorate issues daily two [Tood
forecast monitorng bulleting, namely, Partl and Part-1] which ventain connplete
amalyzed data of cach Nood farccusting site showing depree of flood situiation and the
cument a5 well as forecasts level inorespects of “Level Forecasting Sites™ uul
discharger volume m ease of “Inflow Forecasting Sites,” I bt eceslen e il Iigh
flood situations, hourly food situstions ¢ levels of the concerned sites are also being
collected through telephone / fax/ wireless and subsequently  speciid “Red" or
“Yellow™ colored bulletins on latest flood situstions are bemg issued by the FFM
Directorate. The bulletins in case of unprecedented and high flood stuations are
issued 1w the followineg authonties.

1. The ITon ke Mimster of Water Resources, Shram Shakt Hhawan, New
Drizllai=1 10000

2. The Secrelary, MoWR, Shram Shakti Bhawan, New Dellu-1 10001

3. The Chairman, CWO, Sewa Bhawan, R.EK. Puram, New Dellu-1 10066

4, The Member (RM), CWC, Sewa Bhawan, REK. Puram, New Dretha-
1 1066,

5. The Commissioner (ER), MoWR, Block No 11, CG.O Complex. Lodi

Road, Mew Delhi-110003,

6. The Chiel Enginecr (FM), CWC, Sewa Bhawan, RK. Purm, MNew
Delhi-| L0066

7. The Divector, National Disaster Management (NDM) Cell, Ministry ol
Home Affairs, Room No 12, North Block, New Delhi-| 10001
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The special “Red™ or “Yellow™ colored bulleting e being issued tor
drawing prompl atention of the concerned authorities wwards the severe Moo
situntions prevailing at that time in any part of the country

Ihe FFM Directorate during the Nood season 2005 had 1ssued 161 Nos. Part-
I and 1537 Nos. Part-11 Bulletins: besides 58 Nos “Yellow™ and § Nos, “Red”
bulletins

Unng the flood season 2006, FFM Directorate had issued 173 Nos. Tart-l
and Part -1l (merged into one in the mid-scason) besides 48 Nos*Oranpe”
(renamed from Yellow, under mstructions of Standard Operaling Procedire (SO of
NIMA ) and 30 Nos. “Red™ bulleting

e FFM Durectorpte during the lood season 2007 has issued 154Nos, Pari-l
and Pari 1l besidies 124 Nos *Orange”™ and 89 Nos, “Red™ bulletin

6 Response of User Agencies

Smce the lssuing of the “Flood Forecasts & Warnings™, and the “Flood
Protection & Flood Hazard Mitigation™ jobs are being done by two different agencies,
namely, the Central Water Commission and the vanous ewil and engincerg
authorities of the state governments, respectively, It s the later ane which 15 the user
of the flood forecast & warning issued by CWC

Although, there are always regular interactions between CWC's “Flood
Forecasters” and the “Flood Hazard Mitigation Authorities™, yel very few agencies
give thewr response on the usefulness of the Mood Torecast issued by CWC. They have
opined v gencral that the correct and timely Mood lorecasts and wamings of Central
Water Commnussion were found extremely useful to them in Nood loss mitipation,
Hood protection and reservoirs’ operalion gl

7 Salient Features

The “Salient Fentures™ of Flopd Forecasting aml Waming Network of the
Central Water Commission are given in the table shown below

1 Salient Feature Remarks |

No.} = I | .

l. Establishment of “First Scientific Flood Forecasting Uinit™ | November, 1958
{(F.F.11.) at Dethi in India N -

2. | Datc of issuc of first scientific flood forecast 25" July, 1959

3. MName of irst forecasting site and rives Delhi Railway

Bridge {alid} on the
. | River Yamuna,
Year of commencement of Nood forecasting system on the | | D69
|| inter-state rivers i.e. first national level expansion |
5 No. of Chief Engineer's offices including one CE (Flood | 9
Management) at CWC” headiuarters fo—
6t No. of Superintending Engineer’s offices including one | 12
Flowd Forecast Monmoring  Directorate at  CWO

i hendquarter
7 No. of preseni Flood Forecasting [ivisions 21

8. No. of Comrol Room/Sub-Divisions engaged in Mood | 64
forecasting work under above divisions

-




5L Salient Feature Renuarks
I\.*" 4 - - - - -
9, | Mo, of inter-state rivers (mainftribuiaries) covered by
| Mood forecasting progranune

1) No, ol states including union Aerfitories urn_rul under | 17

. F.Programime

~]
s

11 No. of forecasting sites 175

12. | No, of exclusive base stations. 400 (approx.)

13. | No. of gange and gauge & discharge siles 1000 (approx) .
14. | No, of rain "'i‘!l.ib_t‘ slations lunlm.ln rw:ll h..;.nnhn;_i S00 (approx)

15. | No. of real time data stations - E_HII'L[th stations incliding | 582
Control Stations) - o
16. | Maximum ne. of Torecasts issued in any one year B366 ( 1499H])
Second Highest no.of forceasts issued 8233 (2007)
| Average no, of forecasls being issued every '-L-Ir‘- 30110

18| No. of forecasts issued in lood season 2005 5618
19, | No. of forecasts issued in Nood season 2006 Oohd
20. | No. of forecasts 1-:-m.:l in ﬂmu! SEas00 ..”“" 223
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CHAPTER-]
NATIONAL FLOOD FORECASTING NETWORK

1.1 FLOOD FORECASTING SERVICES

Fload causes considerablé damige to lnoman lives and property alimos! every
yvear. Aboul one third of total Doad prone srea (40 mbia assessed by the Rashinva
Barh Ayog) of the country has been provided wilh reasonable protection against Hood
of u ltw magnitude due o lechnological and economical constramms but there 15 no
protection from floods of higher magnitude. Since adoption of National Flood Policy
by Government of Tndia in 1954, it was realized that a total  profection against Tood
by stroctural means alone is not possible and that optimmam solution would comsist of
a mixture of structural and non-structural measures. Therefore, steess has been laid on
non-strnetoral measurey ke MNood Torecasting and warming, which s most important
among such means to mmimize the damage potential from {loods. Accurptc. anid
timety Nood forecasts and advance warning have, therefore, to be mimed for providing
valuable time 1o the people and 1o civil authorities m wking preventive measures hike
evacuation, rehiel and rehabilitation measures, preparedness for flood fighting by
engineermyg authorities ete. and thus mitigating such lpses from Noods.

1.2 FLOOD FORECASTING NETWORK IN THE COUNTRY

Flood Forecasting has been recognized as the most important, reliable and
cost effective non-structural measures for flood mitigation. Recognizing the greal
unpartance ol this measure, Mood foreeasting of river Yamuna at Dealhi was suggested
by Reddy Committee sel up by Prime Minister, Govt of India to manage flooding ol
Delhi. Accordingly in the vear 1958, CWC commenced the Mood lorecasting service
m a small way by establishing flood forecasting mmit for issuing water level forecasts
of the Yamuna for the Nationnl Capital, Delhi. On the recommendation ol various
committecs/panels, a "Flood Forecast & Wammg Organization” was set up in CWO
m | 96Y 1o establish forecasting sites on inter-state rivers at various flood prone places
i the country, 41 forecasting sites were added i 1969, making total nmumber ol
forecasting sites 10 43, Extension of the service followed [rom ime o time and now
the river forecasting hias been expanded over the years to cover nine major inter-state
Mood prone river basins, which compriges of 71 sub-river basing lraversing the
country. The year-wise positions of the number of Mood forecasting sites till the Aood
season 2007 i the network of Central Water Commission are shown below i the
Table L.1:

Table-1.1: Yearwise positions of number of forecasting sites iu CWC

Year | No. of  Flood Forecasting | Year | No. of Flood Forecasting Sites

- Nites |

1958 o 2000 | 159
| 1965 02 2002 161
1969 a3 | 2003 166

1977 Fil] 2004 172

| R0 % 2005 173

1985 145 2006 | 75

1987 147 2007 175

1990 ¥ [ - B




The “National Flood Forecasting and Waming Network”™ of Central Waler
Commission, which comprised of 175 flood forecasting sitey including 28 inflow
forecasting sites in flond season 2007 is shown in Map-1. The number ol el
lorecasting sites on each of the nine major inter-state mver systems which constitutes
71 river sub-basmns in the country, are given i the Table 1.2

Table 1.2: Number of Dond forecasting sites in major inter-stale river systems

5. Major Interstate River | Type of Forccasting Sites
Mo, Systens Level TnNow Total
— | Forecasting | Foreccasiing —
_ || Ganga & its tributaries : 77 10 B7
2 | Brahmaputra & its tributaries 27 Do 27
3 | Barak System i 05 (M) 05
4 | Eastern Rivers 8 01 13
5| Mahanadi 03 01 ot
_6 | Godavari. o 14 04 L
7 | Krishna , 03 B o6 | 09
% | West Flowing Rivers 09 o6 [ 15 |
8 | Southern River System 0l 0o 01
{ Pennar) | ! -
Total 147 28 | 175

The above flood forecasting network covers the following |5 states, one
Union Territory and NCT of Detht as shown in the Table 1.3

Table 1.3: Statewise Flood Forecasting Network in CWOC

sl Name of State | Type of Forecasting sites Total
Nu. Level Inflow Forecasting
. forecasting forecasting sites
1 Amdhra Pradesh 0 7 16
2 Assam 24 0 24
3| Bihar 32 i i 32
|4 | Chhattisgarh | L J
5 Giujarat i - Il
6 Haryana 1] I I
_q Jharkhand 1 1 3
§ | Kamalaka — 3 —
9 | Madhya Pradesh 2 1 3
10 | Maharashira B 7 2 9 ]
I Orissa 11 1 =]
12 | Tripura 7 0 I B
13 | Uttaranchal L] 0 3
14 | Uttar Pradesh 34 I 35
15 | West Bengal Il 3 L
16 | Dadm &  Nagar | 0 I
| Haveli |
17 | NCTof Delhi z— 0 2
L Total 147 28 A75
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Centrul Water Commission through its twenty one flood Torecasting divisions
issued  forecasts o dhe various user apencies, which includes wvarous cwil
engineering apencies of the States/ Central Governments such as lripation/ Revenue/
Railways/ public undertakings and Dam/ Barrge Aunthorities! District Magistrates!
Sub Divisiomil Officers besides the Defence Authorities involved in the food loss
mitigation work. During the Tood season, the Hon'hle Minister of Waler Resources,
Government of India, the Chairmun and the Member {River Managemient) oFf Central
Water commission were also bemng apprised of the latest food situations in the above
river basins m the country.

1.3 CLASSIFICATIONS OF VARIOUS FLOOD SITUATIONS

Mie Centeal Water Commussion has categorszed vanous Mood sitvations, Tor
monitoring the Noods in the country though its food Forecasting network, into he
following four different eategories, depending upon the severity of Hoods Le. based
oni Noods magnitudes,

(i}  LOWFLOOD

The river is said o be i “LOW FLOOD™ situation at any food forecasting
sites when the water level of the river touches or crosses the warning level,
but remains below the danger level of the forecasting site

(i) MODERATE FLOOD

[T the water level of the river touches or crosses s danger level, but remaing
0.50 m below the Highest Flood Level of the sile {commonly Known as
“HFL™) then the Nood situation s called the “MODERATE FLOOD™
situation

(i)  HIGH FLOOD

If the water level of the river at the forccasting site is below the Highest
Flood Level of the forecasting site but still within (0.50m of the HFL then the
Mood situation is called “HIGH FLOOD" situation. In “High Flood
Situations” a special “Orange Bulletin® is being issued by the Central
Water Commission to the users agencics which contains the “special flood
messapge” related 1o the high flood,

(ivy) UNPRECEDENTED FLOOD

The Mood siuation is said to be *“UNPRECEDENTED™ when the water
level of the river surpasses the “"HIGHEST FLOOD LEVEL” recorded at
any forecasting site so far. In “Unprecedented Flowd Situations™ a speciil
“Red Bulletin™ is being issued by the Central Water Comumission 1o the

users agencies which contains the “special flood message™ related (o the
unprecedented Aood.

From flood season 2006, as per Standard Operating Procedure (SOP)
dircctives issued by Wational Disaster Management Division, Ministry of Home
Affairs, vide letter No:31-32/2003-NDM-111 / [T dated 10" April 2006, (made
effective from 24" April 2006), the categorization of alerts is given below:

Specific hazards have different categories of alerts as indicated below. For the
purpose of dissemination ol alerts of PMCY Cabimet Secretariat, a uniform system has
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been devised by cateporizing cach type of alert in stapes- Yellow, Orange and Red
For Noods they are; (Referred as Flood- Central Water Conmmission)

Calegory Deseription | Stage
v Low Flood (Water level between Warning level and Danger | Yellow
level) R ne—

1] Muoderate Flood [ Water level below 0.50m less than HFL and | Yellow

| | above Danger Level) o o

] High Flood (Water Level less than Highest Flood Level but | Orange
- still within 0.50 m ol the HFL) o -

| Unprecedented Flood (Water Level equal and above Highest | Red

Flood Level-HFL)

In addition, All Ministries/ Departments! Agencies will be required to
transmit 12 hourly updates for Orange stage. For Red stage, the monitoring will be
done using 3 hourly updates. A copy of the SOP received from MHA is enclosed as
Appendix.

Although, technically such flood situations when the flood level ol a
forecasting site just touches jts previous HFL and does not crosses the same, (ic. il
equals the previous HFL), can not be termed as unprecedented flood sitations, yet
such flood situation are also piven the same importance by the CWC in its flood
messapes a5 1 the unprecedented flood sitoations,

The above criteria are npplicable so far only to level forecasts and not to
inflow forecasts. Bur in view of the floods in unprecedented floods Kristma omd
moderate {loods in Godavari Baswns, it is high time thai similar criteria are fixed for
inflow forecasts (oo, The reservoirs can not store beyond its FRL or MFL and thus all
recards of inflow will never oceur either in yellow/ red bulletins, whereas the impact
of the record inflows are phenomenal. For example, the eriterion for issue of inflow
forecast should be the “LOW” and the highest ever attained mflow (i Cumecs/
Valume in MUM in a given duration) should be the HFL ever attained criterion. The
pther two, viz; Modemte and the High are to be fixed, as per each forecast station’s
historical data. The categorization of inflow shall be done tking into account the
total live storage of the reservoir and the largest designed flood discharging capacily
and the likely affect of this discharge on the downstream arens, for cach inflow
lorecast stations.

The inflow in volume durmg the given duration indireetly indicates the
possibility of accommodating the given volume or otherwise in the reservoir, The
outflow pattemn is decided keeping in view of the safety measures at the reservoir and
the likely mpact of the outflow from the rteservoir likely to cause damages/

difficulties in the downstream areas. Thus, the criteria should cover all the aspects of

the flood pattern af the reservoir as well as the downstream. As the inflow
computation on hourly basis requires the hourly reservoir levels and hourly outflows,
the data processing is more complicated and time consuming. It is o be mentioned
that the inflow computed on hourly basis, on historical data should be completed and
then criterin are decided. The owner of the data of reservoir is generally the State
Government and thus it will require lot of efforts 1o collect and compile.

12
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1.4 EXPANSION OF FLOOD FORECASTING OF NETWORK

The operation and maimtenance of existing fomd forccasting network i3
carvied oul as per budeet allotment cach year umder "Non-Plan® head and 15 thas
siibject (o such restrictions and culs applied to Hems under "Mon-Plan’, The expansion
of the network: with o view to cover additional Nood prone arcas is covered under
Plan’ head Work on such Plan schemes is subject to approval of specific schemes by
the Govermment apd the budget allocation of funds, After floed season 2004
following one inflow forecasting site was added i flood season 2005

“S.No. Mew added -ﬂ-ﬂ[‘rd lfiw:r State
forecast sifes .
| Crandhisagar Dam | Chambal Mudbva Pradesh

After Nood season 2003, the following two level Torecasting siles were

adided
[S.No. | Newadded flond | River State
| forecast siles _ =
L1 Sahibganj Gianga ! iarkhand
2 Arpumwad Knshna Maharashim

With the addition of above sites, total flood forecasting sites becomes 173
Pue to trial run of the MIKE-11 model ai the Jaipur Division on real tme basis, the
forecasts issued were not accounted for the flood season 20050 However, fow
forecasts 1ssued were accounted Tor m the Tood season 20006 and 2007,

The detatls ol all the sites basin-wise as well as statewise during the ood
season 2005, 2006 and 2007 are shown al Annex-1 (A, B, C) and Annex-11 (A, B, C)
respeotively

1.5 Pata Commumnicalion System

here is anetwork of about 382 wireless stations for real timed near real-time
communication of hydrological and hydro-meteorological data betwean various bise
& forccasting sites and their subdivisions; and divisions (including Control Stations)
The details are shown W Annex=4. The Nlood forecasts are being formulated o the
divisional offices (sub divisional olfices in a few cases) and dissemimated by these
wireless stations 1o the usors and also from the divisions 1o the head guarters of the
Central Water Commission at Sewa Bhawan, R.K. Puram, New Delli where “Fload
Forecast Monitoning Dhirectorate™ is monitoring the flood situations and forecasts ai
the MNanonal level,

Mhe monitoring of Moods during the Dood season at the Commaission’s head
quarters has revenled that there was no divect wireless link between e nodal division
MBLY HOC, Guwalati and Delhi for last four vears. As u result, the forecasts and
other concemed hydrological and hydro-meteorological data from the Bralimapuira
basin, which includes the river Tistu amd other tributaries, besides Bamk System,
were not being received directly by headquarter wireless, as the 500W HF wireless
sel meant for the purpose was out of order. This had resulled into more dependency
on other mode of communications, namely, telephone as well as fax for data
transmissitie As a maller of Gy, similar condition existed in Mahanadi
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Dhivision, Burla and Delhi, particulardy, during high food siluations in the year 2003
Similar condition existed between Tapi Division, Surat, and Mali Division,
Ahmedabad and Delhi, paticularly during severe flood situations in the e 2006,
During high flood situations, the data was mostly received on telephone £ fas of
through indai-water.com (a0 web dedicated for FF activities of CWU) by lew
Divisions regularty. On the whole, telephone, mtemer and fax links tave wltimately
proved to be very useful, reliable and dependable means of communication of flood
datn, i all important and critical Aood situations, between the ficld divisions and the
head quarter of the Commission.

The telephone and the fax in particuiar were foumd more uselul in receving
the vital Oood Forecasts and hourly river dati on short notice as the wirelesses work
on pre-fixed timetables only.

The analysis of forecasts data also revealed that the Brahmapulra river system
is most Mood prone and the Nool season stants carlier samelime in fesl week of May
and extends upto lale October, As a result of longer Nood periods, more number of
forecasts are issued for the State of Assam,

1.6 FLOOD DAMAGES BETWEEN 1953 TO 2007

The damags due to {loods for the entire country were estimated to be Rs 4958
crore (tentative) durmg the Nood season 2005 a5 compared to Ks 148879 crore
during 2004. It was Rs.665.06 crore {tentative) during the flood season 2006 and
#5.3939.9 crore (tentauve) during the flood season 2007, The average ammaal
damages 1o crops, houses and public utilities from the year (953 10 2007 as reported
by the States/UT s are of the order of Rs.1880,60 crore (fentative), the maximmm
annual damage being Rs.8864.54 crore during the year 2000,

A comparative details showing the details of damages ocecurred during the
flood season 2005 1o 2007 on Jifferent accounts, hased on the reports (tentative),
received from the revenue authorities of the staté governments is given in the Table
1.4, (Figures given for all the three years are tentative- Source: FMPP Directorate-
CWE)
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Table 1.4: Damages Oecurred During Flood Season, 20005 to 20017

sl ! ltems | Flond damages during Flnod Damages during 1953
No. | - 207
| 2005 2006 2007 Average | Muximuom
L
| Y eur Dumage
| Area affected H'r'l-l.lﬂj |1_H‘; 0,495 3,349 T.539 | 1978 | 7,500
2| Population affected [ 5304 | 2857 | al462 |33379 | 1978 70,45
| {millions) | |
3 | Damaged to Crops (mhi) 16.83 | 0433 6,309 1,795 | 2005 |6, 830
|
i | I:'illll.d','_—'um o erops (Rs 1754 094 I 6 820 1336315 | 729, |48 2000 1246 62
| Crare) - |
5 [ Dramaged {0 houses | 141844 737355 1686135 | 1232008 { 7R 1507542
| {rumbers)
fi | Damaged 1o houses (Rs. 1102.26 16.053 | 1011.967 | 294264 | 19495 | 307.89
L rore) | | ! [ ]
7 Cattle lost (number) RO267 8932 TO650 | 92238 1979 Ol 8248
b -["fmn:m hives lost (numbers) { 11 IH- | “1__’1“[]'!-! 2439 [ | 632 1977 R
0 Datmaged to publicUtilities | 210079 | 312727 | 1591.616 | 835.596 | 2001 560440
(Rs. Crores)
10| Totl damapes o crops, | 4957.99 | 665.606 | 3939.898 | 188060 | 2000 | 886454
houses & public utilities
(Rs. Crares)

1.7 CALAMITY RELIEF FUND

The carlier system of providing Mood reliel as central pssistance 1o states has
been dispensed with  as  per  recommendations of the Ninth Finance Conumission.
In its place the Commission has recommended a scheme, which Is gualitatively
differcit in the sense that specific amount has been allocated o each state under
“Calamity Relief Fund” and the states are expected to look after themselves in any
situation: created by natural calamities. The central government contributes 75
percent of the amount and the state governments contribute balance 25 percent oul of
IS OWN TesouTces

1.8 PLAN OUTLAY FOR FLOOD FORECASTING NETWORK

I"lan outlay for the “Flood Foreeasting Network of CWC™ is available, under
the plan scheme “Establishment and Modernisation of Flood Forecasting Network in
India including inflow forecasts™ under the head “Flood Control and Dramage™. The
outlay of the scheme for the Tenth Plan Period 2002-2007 is Ks 65crore.  The aciual
expenditure  incurred  during the vear 2005-06, 2006-07 and 2007-08 were
Rs, 9.6 Crore, Rs. 12.07 Crore and Re, [0.57 crore respectively.
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1.9 NOMINAL COST OF FLOOD FORECASTING NETWORK

Flood Forecasting and Warning Network has helped in reducing  Dood
damages. It has also helped in utilizing water resources inoa beller way by properly
reguluting  the reservoirs/  bartages, ensuring  safety  of reservoirs, obvinting
unnecessary dislocation of population, teduetion of expenditure on flomd fighting.
e average annual expenditure on food forecasting services during X plan was Ks
4.66 crore only against an average annual Nood damage of Rs 1360 crores e less
than 0.33%. Though there are no duts about prevention of damages as resull of Tood
forecasting services, yvel it is worth while even if it has resulted in saving of a few
lives,

i is 1o be noted that one Thousand Million Cubic Feet (TMOC) (about 28304
Million Cubic metre) of Volume of water {the volume of water approximately 31
cubie metre per second flow contimmng for entire 24 hours) can produce electricity n
Hydel Power house costing o the tune of rupees one crore (as per 2003 prices),
whereas the same one TMC of water can produce 10 erores worth ol agricultural
produce, provided ai least 90 TMC of warer 15 made available for a duration ol a crop
(either Kharif / Rabi). in the inflow forecasis (28 sites at present) at least 28 TMC of
wialer would have been saved because of imely Torecasts by CWC, and this amount 1s
avtually recerved by respective Electnicity Boards and Revenue Departments of
various State Governments, This amount should be reconciled for CWC Tor s
lorecasting services every vear,

10 ANALYSIS OF PERFORMANCE OF FLOOD FORECASTING
NETWORK

CWC camies out analysis and appraisal of the forecasting work; at the end of
monsoon season, Hased on this, measures for IITIPH'I\-'ETTH:T“:L il necessary, arc
identificd. A summary of the performance of the work earried out by the ficld
divisions durmg the Oood season 2005, 2006 and 2007 presented in Chaprer-111. On
the whole, 96 percent of forecasts were within limits of accuracy. While the
performance of the flood forecasting systemi is satisfactory, vet there s constant
endeavor for better performance as new technology and more data are becoming
available,

LIl ORGANISATIONAL SET-UP OF FLOOD FORECASTING
NETWORK

The present organizational set up of Flood-forecasting & Warning
Establishment of Central Water Commission under the Member (Rives-Management)
is spread over regional offices of CWC each headed by a Chief Engineer. Eleven
Circle OfMices and twenty one Divisions i its Tield Tformations carry out Tlood
lorecasting activities. In the beadguarters Cne Chicel Engineer (Flood Management)
and a Directorate coordinate and momitor the Flood Forecasting activities. It also
issues flood bulleting al national level

The organizational charl of Flood Forécasting and Warmning set up ol the
Central Waler Commission is given at Figure-1,

-
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CHAPTER -2
SOUTHWEST MONSOON ACTIVITIES

2.1 GENERAL

India gets about 80% of its Anrual minfall during the south-west monsoon
from hme to September except some portions of seuth-eastern party ol peninsulor
India where the muin rains occur during the perniod of norh-cast monsoon from
Cictaber fo December, which overlap with the receding stage of the southewest
monsaon m October. Oceasionally. evelonic storm develop in the south-west bay and
move into the Peninsula and produces heavy rain during north-cast monsooin season

Southwest monsoon advances from Malabar in the begiuig of June. 1t
produces spell of heavy ramfall along the western coast ol (he peninsula. aotd on the
southern slopes of Khasi and Jaintia hills in north- gastern region.

In association with the deépression which occasiondlly Torm in the Nonh Bay
ol Bengal and move norili-westwards, heavy mins are produced in the contral parts of
the country, Orissa, Guangetic West Bengal, southern districts of Bilar, Gujarat
region, and East Rajasthan and in the later monsaoon months in and around Norili
Peccan

A very importan characteristic of soulhwest monsoon is the oceurrence of
"break”, The break situations anise when the monsoon trough shifis o the Himalayas
aml are very important as these cause floods in the rivers rising from the Easlern
Himalayas, Some times, the phenomenon of break sets in immediately after a
monsoon depression has occurmed. These two Causes Occurring in succession serve to
intensify the floods

Fhe whole India has been divided o 36 metearological sub-divisions by
India Meteorological Department (IMD) since 2002 for the piopose ol sludies of
ramfall/monsoon activities. The details of meteorological sub-divisions is shown in
Tabie 2.1.

The progress of monsoon rainfall over the country is monitored by evaluating
the departures of total rainfall from the normal rainfall in respect of meteoralogical
sub-divisions and districts. The IMD has classified the rainfall as excess, normal,
deficient and scanty, according to the following criteria

Excess + 200 or more than normial

Normal ! + 9% 1 - 19% of the normal
Deficient : = 20% o - 39% of the normal
scantly ; - -0l% b - 99% of the normal

Mo Rain (N.R.) 100%% of the normal

1



Table 2.1 Details of Metcoralogical Sub-divisions

S.Nn. Metearnlogical Sub- | S.No. Meteornlogical Sub-
i ivision Division
1 fammu & Kashmir 119 | Tamiinadu & Pondicherry
r Himachal Pradesh 20 Kerila
3 Punjub | 21 _South Interior Karnataka
4 Hurvana, Chandigarh & | 22 Morth Interior Karmaaka
Delhi
5 Uttaranchal 23 Coastal Karmataka
f West Llitar Pradesh 24 Konkon & Cioa
T East Uttar Pradesh 25 Mudhya Maharmshtra
B Bihar | 26 Muarathawada
] | Tharkhand - {27 | Vidarbha
10 Cianpetic Wes| Rengal 28 Chhatisgarh
] Sub-Himalayan W.HB. & | 29 East Madhya Pradesh
Sikkim
2 Assam & Meghalaya 30 West Madhya Pradesh
13 Arunachal Pradesh 3 Ciujaral region
14 Nagaland, Manipur, | 32 Sourashtra, Kutch & [hu
i Mizoram & Tripom
13 Orissa 33 East Rajasthan
16 Telarngeana 34 West Rajasthian
17 Coastal Andbra Pradesh 15 Lakshadweep
1§ Ravalasesma i Andaman & Nicobar Islund
22 HIGHLIGHTS OF SOUTH-WEST MONSOON (2005-07)

2.2.1 Cumulative Rainfall Distribution during Monsoon Season 2005

The southwest monsoon of 2005 (from June 1o September) was marked by
near-normal rainfall over the counbry, even though erratic with prolonged
weak! break monsoon conditions

For the country 4s & whole, the total rainfall from 1" June o 30™ September
2005 was 98 percent of its Long Period Average (L.P.A)

The June-September rainfall was excess in 9, normal in 23 ool of the 36
metcorological sub-divisions and the remaining 4 sub-divisions received
deficient rainfall.

2.2.2 Cumulative Rainfall Distribution during Monsoon Season 20006

For the country as a whole, the total rainfall from 1 June to 30" September
2006 was 99 percent ol its Long Period Average. (LLP.A)

The June-September painfall was excess in 6, normal in 20 and deficient in 10
out of the 36 meteorological sub-divisions.

Seasonal rainfall over Central Indin was excess by 16%% and it wis 94% and
95% of LPA over Norlhwest Tndia and South Peninsula. It was however
deficient over northeast India by | 7%.

Seasonal rainfall over the country as a whole was shghtly more than the
predicted value.
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2.2.3 Cumulative rainfall distribution during monsoon season 2007

For the country as a whole, the seasonal ramnifall from ts1 June w 30ih
September was 105% of its long period averape (LPA).

Seasona] minfall ‘wias excess by 26% over Souwih Peninsola, 11 wis
deficient (15% below LPA)Y over Northwest (INW) Tndia, 8% above LPA
over Centmal India and 4% above LPA over Northeast (NE) Tindla

Clut of the 36 meteorological sub-divisions, the seusonal (Jume-September)
ronnlall was excess in 13 and normal in 17 sub-divisions. However, 11 wis
deficient in 6 sub-divisions.

Ot of 313 metcorelogcal districts for which data were avanlable, 72% of
the metcorolomical distriets receved excess/mormal ranfadl and - the
remuning 23% recerved defictent / scanty rmnfall duning the scason. 77
districts - (15%) experienced moderale drought and 30 districts  (6%)
experienced severe drought at the end of the season

Five sub-divisions (viz West Uttar Pradesh, Harvana, Chandigarh and
Dethi, Punjab, Himachal Pradesh and east Madhya Pradesh) experienced
moderate drought conditions (rminfill deficiency of 26% to 50%) at the
end ol the season

IMIYs long mnge Forecasts for July rainfall over the country & a whole
and the 2007 scasonal minfall over NW India and NE India were proved to
be accurate. MHowever, the 2007 monsecon seasonal rainfall owver the
country us n whole was more than the predicied value.

2.3 ONSET OF SOUTH-WEST MONSOON (2005- 07)

Climatologically, the southwest monsoon has an onsel phase from end of
May to end of June and o withdrawal phase from the first week of September
comlinuing up lo the middle of October. The Figure No. 2.0 and Figure No.2.2 are
showing the "MNormal dates on Onset and Withdrawal™ ol southwest monsoon in
India, respectively. The intervening months of July and August are the months ol
peak monsoon activity. However, the rainfall over various parts of the country oecurs
in association with the movement of low-pressure systems. The monsoon rainfall thus
has its active and weak phases. Also the paths traversed by the low-pressure systems
determine the spatial minfall pattern.

During phoses of the weak monsoon activity mentioned above, the
monsoon rough of low pressure, which normally runs across the northern parts of the
country, shifts to the foothills of the Himalayas. This produced heavy ramfall and
led to floods in Bihar, West Bengal and northeastern states

231 ONSET OF SOUTH-WEST MONSOON SEASON 2005

The southwest monsoon entered the coumry fust before the normal
date viz: 31° May in Kerala, but with respect to Foreeasting jurisdiction it entered
Krishna basin on 8 Junc and covered the entire basin by 24™ June 2005, The
mansoon had taken almost over & month o cover the entire country. It covered the
eotite country by the end of June (over the forecasting jurisdiction), und the
remaiming arcas by the second week of July 2005
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2.3.2 ONSET OF SOUTH-WEST MONSOON SEASON 2006

The southwest monsoon entered the country on 26" May (five days before
the normal date) in Keeala, 1 had coverad most of the Penmsular region and parts ol
Northeast Indin by 31% May. By 6™ June. It coversd parts of Gujarat, Coastal Andhira
Pradesh, Orissa, Jharkhand and Bihar. After a prolonged lull, it revived on 23 June
and by 30" June it had covercd almost the entire country

2.3.3 ONSET OF SOUTH-WEST MONSOON SEASON 2007

Southwest monsoon  advanced over lie soulh Andaman Sea, NWicobar
Islands andd parte ol southesst Bay of Bengal on 10 May about 5 days ahead of it
normil date. This was associated with (he formation of 4 Depression over the iwoirth
Andaman Sea (3rd — Sth May) and. the strengthening ol the cross equatorinl Tlow
However, the subsequent advance, was delayed by the formation of the cyelonic
storm “Akash” (13th 15t May) over e east cenlral Bay which had an
unconventional aripim  in  the mid-latitude  westerlies.  The  system moved
northeastward amd crossed Bangladesh coast W disrupled the mionsoon ow by
prolanging the mid-latitude westerly intrusion over the region. The monsoon revived
gradunlly and arrived over Kerala on 28th May, four days prior o Lhe normal date.
Unece again, the monsoon fow pattern was distupted due 1o the formation of the
Super Cyelonic Storm "Gonu” over the east central Arabian Sea (Ist — Tth June)
which crossed Oman coast and subsequently the Makaran coast. Further advance ol
monsoon took place on §th June, after a hiatus of 9 days. It covered the porth-castemn
states by 10th June, Peninsular and Central India by 25th June and subsequently the
entire country on Ath July, nearly 11 days abead of normal dale.

14 SYNOPTIC FEATURES ASSOCIATED WITH THE MONSOON
(2005-07)

24.1 SYNOPTIC FEATURES ASSOCIATED WITH THE MONSOON
SEASON 2005

There were several significant weather systems formed during the moensoon
2005 (ending October 2003 in parts of Southiern Peninsula). However there was one
more severe system that affected Pennar (the periphery of Forecasting coverage) and
entire other rivers of Peninsular rivers, especially Cauvery (not covered by Flood
Forecasting) during Movember.

The first deep depression developed over northeast Arabian sca, and
adjoining Saurashira and Kuotch ahead of monsoon current between 21% and 22™ June.
It moved in norihwesterly direetion and weakened later.

The second system was the low pressure area forming over nortbwesl Bay of
Bengal on 27" June and concentrated into depression over gangelic West Bengal,
moved west north-westwards towards Madhya Pradesh. The system weakened over
Southwest Uitar Pradesh and northwest Madhva Pradesh oo July 5. Mo major flood
events ocewrred, except minor floods at Kopergaon on Godavari (Maharashira) and in
Brahmani (Orissa). The floods in the Northeast region were also during this period.

The third system was another low formed over northwest Bay of Bengal on
] ¥ n
Z8Y July and concentrated into a depression and crossed the coast near Balasore on
U] o .
30" July (noon), It moved west- northwestwards, traveled through Chattisgach and
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Madhwa Pradesh and weakened in Centra) Madhva Pradesh. There were consequent
floods in a number of river systems m the country

Mhe fourth svstem was another low formed west- centeal and northwest Bay
of Hengal on o September, concentrated mto a depression, crossed the coast ne
Faradip on 12% September. It moved northwest northwards, weakened over west
Litar Pradesh and Uttaranchal. It also created Moods.

The fifth was a depression over Arabian Sea, which staned as s low over
South Gugarat coast on 13" September, became well marked by the samne evening, It
moved northeast wards mitially and Inter east wards towands Gujarat coadt, crosseil
codst near Porbandar on 16" and weakened on 17", This also created some floods in
Hie weslem region

fir

Mie next one was formed as o evelonic circulntion on 14" Seplember
morming over central Bay of Bengal, formed as a low on 16" September, concentrated
inte depression on 17" September over Norlh bay. Moving in a west- northwesterly
direction, It imtensified into deep depression amd later as evelonic storm . on 18"
Sempember, crossed the coast near Kalingapatnam on 19" September, 1t weakened
gradunlly and traversed lowards Madhyva Maharashirm on 22" September (moming)
This system had created a senes of floods in many basins

Mhe next one wis another deep depression between October 26™ and 20%
september, which formed over the Southwest! Southeust Bay of Bengal on 25
Seprember, and concentrated later. Traveling sluggishly, it crossed coast near Ongole
(AP) oy 28" September. It weakened into a low over coastal Andhra Pradesh on 29
seplember. This had ereated Hoods in Pennar Basin as well as Krishna Basin

T

242 SYNOPTIC FEATURES ASSOCIATED WITH THE MONSOON
SEASON 2006

The season us » whole had been guite active in terms of the number of low
pressure systems, lu all, 16 systems (1 severe evelonic storm, & depressions! deep
depressions and 7 low pressure areas/ well marked low pressure areas) formed during
the zeason. All the systems formed over the Bay of Bengal except one land
depression and one severe evelonie storm over Arabian Sea. The systems formed over
the bay of Bengal generally had a west- noithwesterly track causing heavy rainfall
over central India, especially over Orissa, West Madhya Pradesh, Mabarashtra,
Ciujarat and West Rajasthan,

The only low pressure area in June which formed over the North Bay and
adjoining Gangetic West Bengal (6 o 8 June) was short lived and dissipated over
Jharkhand and neighbourhood, [n July, one depression, 3 low pressure areas and one
well marked low  pressure area formed. Al these systems moved  west-
northwestwards, except one which moved northwestwards, In August, one deep
depression, 3 depressions and one low pressare area formed. All of them formed over
the north Bay and crossed Orissa coast. They also had long tracks mostly in a
westerly/ west-northwesterly direction across Central India and moved up to west
Rajasthan as remnants. In September. one severe cyclonic storm formed over the
Arabian Sea. It dissipated over the Sea itself due to large vertical wind shear and coldl
air advection. In addition, 3 depressions, including one fand depression and one low
pressure arca formed. The last depression of the season formed over the Bay ol
Bengal 1 the afternoon of 28* September and erossed Orissa coast close to Gopalput
on 29" evening. It then moved westwards and weakened gradually
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SYNOPTIC FEATURES ASSOCIATED WITH THE

MONSOON SEASON 2007

Formation of two intense low pressure sysiems over the Arabian Sca in the
month of June is a imigoe feature of the southwest monsoon 2007, barring the vears
1948, 1930, 1925 & 1907, Gonu is the first ever Super Cvelone formed over (he
Arabian Sea. The Cyclonic Storm; *Yemyim® (2526 June) formed from the remnants
of a Deep Depression which formed over the Bay of Bengal and emergeld into the
Arabian Sea as a low pressure area alter traversing the peninsula. This systent moved
away north-westwards and crossed Pakistan coast, withoul affecting the weallicr over
the country, Apart from the above two Cyvelonic Storms, |1 more low pressure
systems including 4 Deep Depressions, | Depression, 4 well marked low pressure
arcas and 2 low pressure arcas formed during the season, Most of these svstemy
formed over the Bay of Bengal excepl a well marked low pressure area (23nd - 25ih
September) which formed over the Arabian Sea in September, All the systems over
the Bay of Bengal moved generally in o west-northwesterly 1o northwesterly
direction, giving rise to extremely heavy rainfall (25 ¢mu or more) many a limes over
Onssa, Gangetic West H:-umf Bihar, Andhma Pr adesh, Chhattisgarh, Madhya
Pradesh, Rajasthan, CGuojarat andalso in Maharashtea and Karnataka

2.5 RAINFALL DISTRIBUTION IN
MONSOON (2005-07)

INDIA  DURING THE

251 RAINFALL DISTRIBUTION IN INDIA
MONSOON 2005

DURING THE

Bruring the monsoon seasan 2005, the rainfall for the u'mrlln s @ whole was

-1 pereent below normal The cumulative minfall from 1 June to 30™ Seplember was

excess in 8 meteorological sub-divisions, normal in 24 sub-divisions and deficient in
4 sub-divisions. ( part of Northeast India, Bihar and Jiarkhand).

The southwest monscon rainfall (June to September) for the country as a
whole and four broad homogenous regions is shown in Table 2.2

Table 2.2: Southwest monsoon rainfall during 2005

Region Actual (mm) Mormal Perce ntage
(mm} UDepariure
All—India | 1054.7 | 1070.6 1 _
Northwest India 621.6 941.5 | -34
Central India | 1018.6 | 9075 ]2
South Peninsula 13489 1235.7 | 409
| Northeast India 12524 15240 18 i

152 RAINFALL DISTRIBUTION 1IN
MONSOON 2006

INDIA  DURING THE

Durmg the monscon season 2006, the rainfall for the LL‘llIrIII}‘ as a whale was

-1 percent below normal. The cumulative ramfall from 1® June 1o 30™® September was

excess in 6 meteorological sub-divisions, normal in 20 sub-divisions and deficient in
10 sub-divisions. (part of Northeast India, Bihar and Jharkhand).

The southwest monsoon rainfall (June to September) for the country as a
whole and four broad homogenous regions is shown in Table 2.2
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Fable 2.3 Southwest monsoen rainGall durine 2006

Region Actual (mim) | Normal | Percentage
| | (mmnt) | Departure
AL India | BE6.6 ||| BU22 [ =1
. Morthwest India | 513.7 , 6ll.n Ay

Central locdia | 11522 | LR 16
| South Peninsuluy | 6846 | 7226 A5
- Northeast India | 1177.6 f14223 | -I7

253 RAINFALL DISTRIBUTION IN INDIA DURING MONSOON
SEASON 2007

¥ g ]
e southwest monsoon rainfall (June 1o Septamber) Tor the period 17 June
o i .
te 307 September 2007 For the country as a whaole and the four broad homogeneous
regions is shown in Table 2.4

Table 2.4: Sootlrwest monsoon rainfall during 2007

ﬁt'p,ihll Actual (nm) Mormmal Percentage
! (mm) Departure |
All-Indin 9369 5022 S
| Northwest (NW) Indin | 5208 | 6116 15%
| ——— — — | - —
| Central India 1073.4 9939 5%
; South pcninr.nln_ - 907 .3 1226 6% l
| Northeast (NE) India | [485.9 1427.3 1 l

2.6 WITHDRAWAL OF MONSOON (2005-07)
Lo WITHDRAWAL OF MONSOON 2005

Ihe wilthdrawal of the monsoon from Norhwest hluliu commenced doring
first fortnight of September in the Morh West Region and completed towards Krishno
Basin by 11™ October 2005, and the northeast Monsoon 2005 set an the same tay
e Norteast monsson had created floods in Pennar, which spilled over 1o the end of
October and extended wp to Cauvery Basin, till November. (not coversd in
Forecasting jurisdiction so far)

2,6.2 WITHDRAWAL OF MONSOON 2006

Southwest monsoon withdrew from western parts of Pongab and most parts
of west Rajasthan on 21° September. It further withdrew from some parts of Jammu
and Kashour, entire Punjab, most parts of Haryana, Chandigarh & Delhi, west
Rajasthan and some parts of east Rajasthan on 25" September. After 1wo days. i
withdrew from rematning parts of Jammuo and Kashmir, entire Thimachal Pradesh,
Uttaranchal, remaining paris of Haryvana, some parts of west Uttar Pradesh and east
Rajasthian and some more parts al weslt Kajasthan, It had witlidrawn Trom cntire
Ciujarat State by 1" week of October, Krishna Basin on | 3" October, Godavari Basin
on 16" October and Orissa by 16" Oclaber.,




2.60.3 WITHDRAWAL OF MONSOKCNN 2007

Thus year, there was an unusual delay m the withdrawal of monsoon from
extreme west Rajasthan, doe to the prevalence of eyclonic circulations, avanlability
of moisture and sporadic rainfall over the region. However, the southwest monsoon
withdrew from western parts of Rajasthan and some parts of Punjab and Haryana
on 30t September. The normal date of withdmwal from west Ragasthan is 15th
September. Duning the period 1960-2006, the most delaved date ol mwonsoon
withdrawal from extreme west Rajasthan was 28th September, which occurred m
the vears 1264 & 1970, In the vear 1990 also the withdrawal started ns late a8

=il o
277 Seplember

(MNote: Seurces of this Chapter hiave been laken mostly from web site ol the Tndia
Meteorological Depantment collected from time lo time.)
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CHAPTER 3
FLOOD FORECAST PERFORMANCE

3.1 FLOOD  FORECASTING EVALUATION -  PRESENT
CRITERIA AND PROCEDURE

A number ol techniques are being utilized for formulation of river
level and inflow forecasts by Central Water Commission  While inflow
torccast 1s being  provided for assisting in reservoir regulation, the level
[orecast 1s done about the predicted water level well aheamd of its occurrence
An accurale forecast is one where the forecast level and corresponding actual
ohserved level exactly synchronize or have such a small difference that it can
be taken as reasonably accurate. In an ideal situanon. not only the forecas!
and the corresponding observed value of river level/ inflow should be the same
but also the time of such occurrence should be the same as that predicted.

32 EVALUATION CRITERIA  FOR STAGE/  INFLOW
FORECASTING

According 1o the present  norms of Central  Water Commission, a
forecast of a Aood forecasting site is considered to be reasonably accurate i
the difference between the forecast and the corresponding actunl observed
level of river lies within #-15¢m. In case of inflow forecasts, o variation
within +/~20% Cumee/MCM is considered acceptable.

33 FLOOD FORECASTING ACTIVITIES

During the flood season 2005, there were 173 flood forecasting sites
including 28 inflow forecasting sites and during the flood season 2006 &
2007, there were 173 flood forecasting sites including 28 inllow lorecasting
siles in operational condition,

34 RIVERWISE FLOOD FORECASTING ACTIVITES AND
ACCURACY OF FORECAST
314.1 Brahmaputra Basin

Analysis of the flood forecasts issued during the flood season 2005
reveals that out of 5618 forecasts, 1857 forecasts (33.05%) were issued for all
the 24 sites located on the main Brahmaputra and tributaries. Out of these,
1805 (97.20%) forecasts were found within permissible limit of accuracy

During the flood season 2006, analysis of the flood forecasis issued
reveals that out of 6663 forecasts, 1690 forecasts (25.36%) were issued for all
the 22 sites located on the main Brahmaputra and tributaries. Out of these,
1665 (98.50%) were found within permissible limit of accuracy

During the flood season 2007, analysis of the flood forceasts issued
reveals that out of 8223 [orecasts, 2788 forecasts (33.9%) were issued for
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sites located on the main Brahmaputra and tributaries. Out of these, (98.24%)
were found within perrmssible limit of accuracy.

3.4.2 Barak and Meghna Basin

For the Barak Svstem. during the flood season 2005, 76 (1.35%)
forecasts were issued Tor five sites. Out of these, 73 (96.05%) [orecasts were
found within permissible limit of accuracy. During the Hlood scason 2006, 42
(2.13%) were issued for five sites. Out of these, 135 (95.10%) forecasts were
found with in permissible limit of accuracy. During the flood scason 2007, 407
forecasts (4.95%) were ssued Jor five sites. Oul of thiese, 381 Torecasis
(93.61%) forecasts were found with in permissible limit of accuracy

343 Ganga Basin

During the lood season 2005, 2010 forecasts (35.78%) were issued
for 39 sites, out of total 86 sites located on the main Ganga and its tributaries.
Out of these, 1939 forecasts (96.47%) were found within permissible limit of
pecuracy. No forecast was issued (or the remaimng 27 sites as the water level
remained below the waming level there

Dunng the flood season 2006, 2143 forecasts (32.16%) were issued for
59 sites. out of wtal 87 sites located on the main Ganga and its tributanes. Ot
of these, 2081 [orecusts (97.10%) were found within permissible limit of
accuracy, No forecast was issued for the remaining 28 sites, including
Tajewala on Yamuna, as the water levels remained below the warming level at
those locations.

Daring the Nood season 2007, 3407 lorecasts (41.43%) were issued for
56 sites, out of total 87 sites located on the main Ganga and its Inbutaries. Out
of these, 3325 forecasts (9759 %) were found within pernssible limit of
uceuraey . MNo forecast was issued for the remaining 31 sites.

344  Eastern Rivers Basins including Mahanadi

For the Eastern Rivers, during the Mood season 2005, 163 lTorecasts
(2.90%) were issucd for ecight sites out of ame sites and 131 (92.64%)
forecasts were found with in permissible limit of accuracy.  Also 88 forecasts
(1.57%) were issued for all the four sites located on the Mahanadi river basin,
of which 84 forecasis (9545%) were found witlhin pernussible bt of
accuracy.

During the flood season 2006, 427 forecasts (6.41%) were issued for
all nine sites and 379 (88.80%) lorecasts were found with in permissible limit
of accuracy, Also 111 forecasts (1.67%) were issued for all four sites located
on the Mahanadi river basin, of which 99 forecasts (89.40%) were found
within permissible limit of accuracy.

During the Nood season 2007, 259 forecasts (3.15%) were 1ssued
for all pine sites and 238 (91.89%) forecasts were found with in penmissible
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limit of accurncy. Also 106 lorecasts (1.29%) were issued for two siies
located on the Mahanadi river basin, of which 103 forecasts (97.17%) were
found with m permussible Timit of accurcy.

145 Godavari Basin

During the flood season 2005, 401 forecasts (7 14%) were issued lor
17 sites out of 18 forecasting sies in the Godavan basin. of which 374
forecasts were lound with 93,27 percent accuracy.

During the flood scason 2006, Y88 forecasts (14.83%) (third highest)
were issued for all 18 forecasting sites. of which 820 forecasts were found
with 9010 percent accuracy, It is remarkable, for all the 18 lorccast sites.
during 4™ 1o 17" October 2006 the forecasts were issued, which was o rare
phenomenon, as all major tributaries almost simultaneously

During the Oood scéason 2007, 16Y lorecasts [ 2.06%) were 1ssued lor
All the forecasting sites, of which 164 forecasts were found witlun 97.04
paercent accuracy,

346 Krishna Basin

During the Nood season 2005, 870 forecasts (1540%) of the total
mamber of Forecasts, (third highest) were issued (or all cight forecasting sites
and 850 forecasts (97.70%) were found within permissible lmit of accuracy
13 forecasts were issued for Pennar (one ol Southern Rivers) at Nellore, out ol
which 11 forecasts (84.62%) were found within permissible limit of accurey

Durning the (lood season 2006, 789 forccasts (11.84%) of the fotal
number of [orecasts, (fourth highest) were issued for all cight forecasting sites
located in the basin and 775 forecasts (98.20%) were found within permissible
limit of accuracy. River Pennar, the lone river in southern river system, the
river did not cross the warning level.

During the (lood scason 2007, 870 forecasts (10.58%) ol the 1otal
number of forecasts, were issued for seven forecasting sites and 836
forecasts (96.09%) were found with in permissible linmt of aceumncy. River
Permar, the lone river in southern river system, the river did cross the warning
level for a short while, and one lorecast was issued which was within limats,

347 West Flowing Rivers

During the lood season 2005, for the West-Flowmg Rivers which
comprises of the Narmada River, the Tapi River ete, 140 forecasis (2.49%)
were issued for eight sites, out of fifteen sites. Here, 137 forccasts (97.86%)
were found within permissible limit of accuracy. Thus, in the mine major niver
syslems in the country where “Flood Forecasting & Warmng Network™ ol the
Central Water Commission exists, and {loods are being monitored, the
accuracy of the forecasting performance vimes from & maximum of 97.86 %
for West Flowing Rivers and its tributaries to a minimum of 84.62% for the




Pennar basin. The overall accuracy performance was of the order of 96.53%
tor the country as a whole

During the Mood season 2006, for the West-Flowing Rivers which
comprises of the Narmada |, the Tapi ete. 373 forecasts (5.60%) were issued
for thirteen sites, out of fifteen sites. Here, 353 forecasts {(94.60%) were tound
within permissible limit of accuracy.

During the flood season 2007, for the West-Flowing Rivers which

compriscs of the Narmada, the Tapi etc, 216 forecasts (2.63%) were issued tor

sites, out of fiflteen sites. Here. 203 forecasts (93.98%) were found with in
permissible limil of accuracy

Thus, in the nine major river systems in the country where “Flood
Forecasting & Warning Network™ of the Central Water Commission exists,
and floods are being monitored, the accuracy of the forecasting performance
during 2003 season varies from a maximum of 97,86 % for West Flowing
Rivers and its tributaries W a minimum of 84.62% for the Penoar basin, The
overall accuracy performance was of the order of 96.53% for the country as a
whole.

During season 2006, the aceuracy of the forecasting performance
varies from a maximuin of 98.50% for Brahamaputra and its tributaries o a
minimum of 88.80 for the Eastern Rivers (excluding Mahanadi). The overall
uecuracy performance was of the order of 95.70% for the country as a whole
During 2007, the accuracy of the forecasting performance varies from a

maximum of 98.34% for Brahamaputra and its tributaries to o minimum ol

91.89 for the Eastern Rivers (excluding Mahanadi). For the lone Pennar
forecast site, one forccast was issued and found within fimit of accuracy. The
overall accuracy performance was of the order of 97.17% for the country as o
whole.

Further analysis of forecasts performance for the flood season 2003,
2006 and 2007 also reveals that 100% forecasts were issued for the 69, 35 and
30 respectively flood forecasting sites as listed in Table 3.1
Table 3.1: List of Forecast stations with 100% accuracy

" N1 15, 77751 rrrrirs IPJ
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5.
No. Name of lhe river | Sin. 2005 2006 2007
1| Ganga 1 | Rishikesh Marora barrage Rishikesh
= 2 | Kannuaj Gazipur Kannau]
_3 | Kanpur + Buxar | Ankinghat
4 | Datmau Ballia | Kanpur
5 | Vaaranasi _| Paina (Dighaghat) | Dalmau
Palna
N B | Gazipur | Patna (Gandhighat) | (Dighaghat)
Patna
71Buxar | Hathidah AGandhighal)
g | Ballia | Bhagalpur _Hathidah
9 | Patna (Dighaghat) | Kahalgaon Bhagatpu
10 | Patna (Gandhighaf) | Sahibgun] | Kahalgaon
11 | Hathidah Sahibgun]
12 | Bhagalpur
13 | Kahalgaon
14 | Farakka
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| S.No. | Name of the River | Stn. 2005 _ 2006 2007
2 | Yamuna 1 | Mathura | Mawi
| 2 - Auraiya
| 3 | Hamirpur
: = S | __| Ghillaghai)
3 | Belwa 1] 1 - | Mohana
4 | Ramganga 1 | Barelliy —
I I 2 | Moradabad 1 == —
5| Ken 1| Banda — .
6 | Ghaghra 1 | Daraul | Darauti __| Darauli
| - 2 | Gangpur Siswan | Gangpur Siswan Gangpur Siswarn
7| Hapti 1 | Balrampur B
Gorakhpur
— 4 —_— 2 | (Birdghat) _ I
8| Sone | 1| Maner Koelwar
1 _ = : = Maner
9| Punpun 1| Sripalpur | Sripalpur
10 | Gangdak 1 | Rewaghal Rewaghal | Chatia
2| —— B Hewaghat
[ Muzaltarpur
|11 | Burhi Gandak 1| (skandarpur) | Lalbeghiaghat Sarmastipur
Muzaflarpur
il 2 | Samaslipur_ Stkandarpur | Khagatia
! — _3 | Roseera | Samastipur = =
. _ 4| Khagaria Rosera
, 3 Khagaria | = 00000
12 | Bagmali L _| Hayaghat Hayaghal
13 | Adhwara Group 1 | Ekmighat Kamtaul Kamitaul
14 | Kamiabalan 1 | dhanjharpur | Shanjharpur .
15| Kosi 1 | Ballara Baltara | Baltzra
I | 2| Kursela Kursela | Kursela
16 | Mahananda t | Jhawa Jhawa | Dhengraghai
Massanjore Massanjore
17 | Mayurakshi 1 | Dam | Dam —
2 | Tilpara Barrage | Tilpara Barrage Tilpara Barrage
_ 3 - Marayanpur
__18 | Damodar _1 | Tenughat Dam Panchel Dam |
I - 2 | Panchet Dam | Durgapur Baitage | Panchel Dam
Durgapur Durgapur
3 | Bamrage - _| Barrage
19 | Barakkar 1 Maithon Dam
' ﬁnngsabaﬁ -
20 | Kangsaball 1{Dam = Mohanpur
|21 | Brahmapulra 1 | Dibrugrah )
I e | 2| Guwahati | 3
3 | Goalpara I
I 4 | Dhubyl_ === =
22 | Subansiri || Badatighat =
23 | Bekl 1 | Road Bridge
N.H.Road
24 | Manas 1] Crossing o
#5 | Raidak-1 1 | Tulanganj -
26 | Jaldnaka 1 [ NH-31
— L 1 2| Mathabhanga | T




| 5. No. | Name of the River | Stn. | 2005 2006 2007
27 { Tista 1 | Domahani

E— = 2 | Mekhliganj ———

28 | Barak |1 | Kanmgan] — S— =

29 | Burhabalang 1| Akhuapada _ - :
30 | Brahmaii 1 | Jenapur Ex.Way | | .
31 | Mahanadi (devi) 1 | Alipingal Devi
Mahandai

32 | (Kushabhadra) 1 | Nimapara -

33| Godavarl | 1 |Nanded B
] | 2| Etunmagaram - —
L B = I 3 | Kunavaram - = —

34 | Wardha | 1 | Balharsha !

35 | Manjira I 1 | Singur Dam 3

| MNizarmsagar
| c2iDam I
= =y Tungabhaca
36 | Tungabhadra 1| Dam

37 | Mahi Kadana Dam — .

38 | Narmada Mandla _

| Hoshangabad
39| Tapi Hatnur Dam
| | Ukai Dam —
40 | Damanganga | Madhuban Darn —_—

| Total in the year: | 69 35 30

There was no site where all the issued forecasts were beyond the
preseribed limit of accuracy during the flood season 2005, 2006 and 2007,
Sitewise “Forecast Performance”™ of 132 [Mood forecasting sites, oul of 173
operational sites, where lorecasts were actually issued in flood season 2005,
141 flood torecasting sites, out of 175 operational sites in flood season 2006
and 124 flood forecasting sites, out of 175 operational sites in flood season
2007 are shown in Table 3.2

|
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Fable 3.2: Site wise Forceast Performance during Flood Season 2005 -07

I'he other details of the Basin-wise, River-wise forecasting sites, such
as their names, warning levels, danger levels, previous highest Nood levels and
the maximum levels attained during the flood season 2005. 2006 and 2007
together with number of forecasts issued, the number of lorecasts within
permmssible lomit of accuracy and the percentiage ol atcuracy, are griven in

| SL | Details of sites within

No.| different  range  of Flood Season Flood Season Flood Season 2007
permissible limit of | 2005 2006
aceuracy (+H-15cm - | No. of Yo age No.of | Ve age N, of Yo age
20 cumiec) | Sites Sites | Sites

| | Sites with performance I | 076% | 0 Nil 1] Mil
accuracy between (L0
| %0 25.0% I.
2 | Sites with performance 0 Nil 0 Nil . 2 1.ol1%
accuracy between 2501
| % o 30.0% B

Sites with performunce |0 Nil 10 T7.09 % i 484
accuracy between 3001
ne b T-".“_-_l_llf-'u .
4 | Sites with performance |62 46.97 Y% HY 48.94 % 62 50.00%
accuracy between 75.1
% 10 99.99% | t
Sites  wath 0% | 69 Y4 il
performance ACCUracy

|

i Gl 42.55% 54 43339

B |

ie. where all forecasts
issued were within
permmssible  limit  of
accuracy | I 0 I e |
Siles  with {.0% nil Nol | 1 42% Nil Mol |
performance  accuracy applicable applicable |
i.e. where all forccasts
issued  were  bevond I
permissible  lumil  of
accuracy | | — | -
Total sites wher:ﬂ 132 141 | 124
Torceasts were issned | | i B

Annex-1A, 1B and 1C respectively, The major Basin-wise perlormance of

flopd forecasting stations in India, are given m Annex-10A, 10B and 10C

respectively,

£y
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3.5 STATEWISE FLOOD FORECASTING PERFORMANCE

There are 15 states, one Unjon Territory of the Dadra & Nagw
Haveli. and National Capital Territory of Delhi so far covered under the Flood
Forecast and Waming Network of the Central Water Commission The
stutewise Mood forecasting information in India during the flood season 2005

31




2006 and 2007 are given in Annex —2A, 2B and 2C respectively. Their salient
features are as under

35.1 Andhra Pradesh

During the Nood season 2005, there were 9 level forecasting sites and
T nflow forecasting sites i the state of Andhra Pradesh. No forecast was
required on one level lorecasting site viz, Kaleswaram. Forecasts were
issued for all other 15sites. 1L is revealed that 149 level forecasts and 516
inflow forecasts, oul of which 138 level forecasts (92.62%) und 303 inllow
torecasts (97.48%) respectively were within limits of accuracy,

During the Nood scason 2006, out of @ level forecasting sites and 7
inflow forecasting sites, no forecast was required on one level lorecasting
site viz; Nellore Anicut. Forecasts were issued for all others. It is revealed
that 573 level forecasts and 491 inflow forecasts, out of which 512 forecasts
(8%40%) and 476 lorecasts (Y6.90%) respectively were within linmts of
accuracy

During the flood season 2007out of 9 level forecastng sites and 7
inflow forecasting sites, no forecast was required on 2 level forecasting site
viz, Kaleswaram and Rajahmundry and one inflow station viz® Nizamsagar
Dam.. Forecasts were issued for all oihers. 1t is revealed that 124 level
forecasts and 534 inflow forecasts. out of which 119 forecasts (95.97%) and
312 forecasts (95.88%) were found within limits respectively

3.5.2 Assam

In the state of Assam, there were 24 forecasting sites and all of them
were level forecasting sites. Forecasts were issued for 20 sites. 1L is seen that
1792 forecasts oul of 1843 forecasts (97.23%) were found within limit of
accuracy. During the flood scason 20006, excluding one, (Naharkataia),
forecasts were issued for 23 sites in the state. 1t 15 seen that 1755 {orecasts
(98.30%) out ol 1786 lorecasts were found within limit of accuracy
Forecasts were issued for 23 sites in the state, once again excluding
Maharkatia, during the flood season 2007. It is seen that 2872 forecasts, oot
of 2917 forecasts (98.46%) were found within [imit of accuracy.

3.5.3 Bihar

In the state of Bihar, there were 32 level forecasting sites. During the
flood season 20035, out of 990 lorecasts, 972 forecasts (98.18%) were found
within limit of accumacy, issued for 27 forecasting stations. Out of 990
forecasts, 972 forecasts (98.18%) were found within limit of accuracy,
issued for 27 forecast stations during the flood season 2006. Also, out of
1912 forecasts during the MNood season 2007, 1885 forecasts (98.59%) were
found within limit of aceuracy, issued for 25 forecast stutions.

rs 32

--
—
—
—
~
—~
—~
i~
-
“~
.
~
~
3
—~
-
e
—
—
—
e
—
—
—
—
"—
—
—
—
—
‘ﬁ
“~
.
X




¥

& ' 'y 'R "y 'y 'R 'R

354 Chhatisgarh

In the state of Chhatisgach there was only one level fload forecasting

site (1¢, Jagdulpur) on the Indravati River (a mbutary of the Godavan
River)
17 lorecasts out of 19 [orecasts (89.47%) were found within limit of
accuracy during the flood season 2005, 69 lorecasts, out of 72 forccasts
(25 80% ) were found within limit of accuracy during the flood scason 2006
and 32 [orecasts, oul of 33 forecasts (96.97% ) were found within limit ol
aceuracy during the Nood season 2007,

355 Gujarat

Ihere were 11 flood forecasting sites in the state of Gujarat including
five inflow farecasting sites. However, the forecasts were issued lor the tour
inflow forecasting sites and one level forecasting site. A single forecast was
issued for this site which was found beyond limit of accuracy. On the [ow
inflow forecasting sites, BO inflow forecasts out of 82 inflow lorecasts
(97.56%) were found within limit of accuracy during the Nood season 2005
During the Nood season 2006, the forecasts were 1ssued for all stations
except one level forecasting site (Vapi Town). On the mmtlow forecasting
sites, 201 infllow lorecasts (97.10%) oul of 207 millow forecasts were [ound
within limit of geevracy, Out of 110 level forecasts issued, 100 found within
limits (90.90%), The forecasts were issued for 10 stations. On the inflow
forecasting sites, Y5 inflow forccasts (96.94%) out of 98 inflow forecasts
were found within Iimit of accuracy. Out of 17 level forecasts jssued, 13
forecasts (76.47%) were found within limits of accuracy during the flood
season 2007

3506 Harvana

Neither any hydrological data was collected nor any forccast was
issued for the lone site Tajewala weir on the Aver Yamuona m the state of
Haryana during the tlood scason 2005, 2006 and 2007, Instead data from an
upstreary site, namely, Hathni Kund Barrage were collected, Consequently,
the analysis of the forecasts data did not explain / reveal any Nood situations
in the state.

3.5.7  Jharkhand

In the state of Jharkhand, there were four inflow food forecasting
sites. Flood forecasts were issued for all of them. It 1s seen that Y0 forecasts
out of 92 forecasts (97.83%) were found within limit of aceuracy, during the
Nood season 2005, During the flood season 2006, flood forecasts were
issued for all of them, It is seen that 224 forecasts out of 229 inflow
forecasts (97.80%) and 59 level forecasts out of 59 (100%) were found
within limit of accuracy. During the flood season 2007, 278 forecasts out of
279 mllow forecasts (99.64%) and 88 level forecasts outl of 88 forecusis
(100 %) were found within limit of accuracy




358 Karnataka

There were four flood forecasting sites in the state of Kamitaka
which includes three Jnllow lorecasting sites and ong level forecasting silie.
namely, Deongaon on the river Bhima, tnbutary of the Knshna, Cut of 39
level forecasts issued for this site, 34 forecasts (87.18%) were lound williin
limit of accuracy. 340 inflow forecasts, out of 344 inflow forecasts (V8 .84
94y were found within limit of accuracy during the flood scason 2005
During the flood scason 2006, Out of 46 Jevel forecasts issued, 41 forecasts
(89.10%) were found within limit of accuracy. 323 inflow forecasts, oul of
126 inflow forecasts (99.10%) were found within limit of accuricy Phring
the Mood season 2007, Out of 334 inflow forecasts, 320 inflow foreeists
(95.81%) were found within limit ol accuracy. Necessity did not anse 1o
issue any level lorecasts.

359 Madhya Pradesh

In the state of Madhya Pradesh, there were two level forecasting
sites on the river Narmada and 10 forecasts were issued at these sites with
100% accuracy. Also. no inflow forecast was issued at the lone inflow
forecasting sites during the food season 2005. During the flood season
2006, 11 forecasts were issued at these sites with 100% accurucy. Also,
inflow forecast station viz; Gandhi Sagar on river Chambal was included:
out of 8 forecast, 7 forecast (87.50%) at the lone inflow forecast station
During the Mood season 2007, 8 forccasis were issued at these sites with
37.50% accuracy for the lone inflow forecast station viz: Gandhi Sagar on
river Chambal. Necessity did not arise to issue any level forecasts,

3.5.10 Maharashira

There were eight forecasting sites including  two  inflow
forecasting sites, in the state of Maharashtra. Forecasts were issued for ull
six level forecasting sites. It is seen that out of 219 level forecasts, 206
forecasts (94.06%) were found within limit of accuracy. 66 inflow forecasts
were issued for two inflow forecasting sites and 62 forecasts (93.94%) were
within limits of aceuracy during the flood season 2005, During the flood
season 2006, forecasts were issued for all eight level forecasling sites,
excluding new station Arjunwad. Tt is seen that out of 283 level lorecasts,
256 level forecasts (90.50%) were found within limit of accuracy. 74 inflow
forecasts were issued for two inflow forecasting sites and 66 inflow forecasts
(B9.20%) were within limits of accuracy. During the flood scason 2007,
forecasts were issued for the lone level forecasting sites, viz at Kopergaan. It
is seen that out of 26 level forecasts, 25 level forecasts (96.20%) were found
within limit of accuracy. 107 inflow forecasts were issued for two i low
forecasting sites and 101 were within limits of accuracy.

3.5.11 Orissa

In the state of Orissa, there were eleven level flood lorecasting
sites and one inflow forecasting site i.c. Hirakund Dam on the main river
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Mahanadhi. From the diata received, it is revealed that 154 level forecasts oul
of 165 level forecasts (9333 %) were found within limit of accuracy. For
inflow lorecastng sies; 63 forecasts, out of 63 forecasts (96.92%) werc
found within hmit ol aceuracy during the flood season 2005, Durmg the
flood season 2006, 388 level forecasts (88.60%) oul ol 438 level forecasts
were found within hmit of accuracy.  For inflow lorecasting siles 53
torecasts (93.00%) out of 37 forecasts were found withun Lot ol accuracy
During the Nood scason 2007, 23] level forecasis (93.15%) oul ol 248
level forecasts were found within limit of accuracy. For inflow forecasting
sites 97 forecasts (97.00%) out of 100 forecasts were fouttd within limit of
accuracy

3512 Uitaranchal

There were three level forecasting sites in the state of Utturanchal,
namely, Srimagar on the Alaknada, Rishikesh mnd Handwar on the main
nver CGanga However. forecasts could not be issued at Srinagar on
Alaknanda as this site was converted into new forecastmg site recently
Forccasts were issued for the remaining sites, viz. Haridwar and Rishikesh
It 15 seen that 38 forecasts out of 48 forccusts (79.17%) were found within
lmit of accuracy during the flood season 2005, During the flood season
2006, lorecasts were not necessary to be formulated, as the sites did not
cross their respective waming levels. During the flood season 2007, 7
furecasts, out of 10 forecasts (70.00%) were found within limit of accuracy.

3.5.13 Utlar Pradesh

There were 35 flood forecasting sites in the state of LUluar Pradesh,
which mclodes one imflow forecasting site at Narora barrage (U/S) on the
river Ganga. During the Mood season 2005, out of 34 level forecasting sites,
forecasts were issucd for 20 sites, Though no low Nood situation was
expenienced at the site Kanpur e water level did not touch the wiarning
stage of this site, yof forecasts were issued on demand of the state agencics
From the data received, I is seen that oul of 672 level Torecasts, 638
forecasts (94.94%) were [ound within limit of accurmacy. Further 73 inllow
forecasts oul of 80 inflow forecasts (91.25%) were found within limit of
accuracy. Qut of 34 level torecasting sites, forecasts were issued for 17 sites,
mainly in tributaries and downstream sites of Ganga.  From the data
recerved, It is seen that out of 534 level Yorecasts, 506 lorecasts (94,80%)
were found within limit of accuracy. Further all 46 inflow forecasts (100%)
were found within limit of accuracy during the flood season 2006, Duning
the flood season 2007, out of 642 level forecasts. 608 forecasis (94.70%)
were found within limit of accuracy. Further out of 68 nos., 67 inflow
forecasts (98.53%) were found within limil of accuracy




31514 West Bengal

Ini the state of West Bengal, there were 14 flood forecasting siles,
which include three inflow forécasting sites. During the flood scason 2005,
no forecasts were issued at four level Forecast sites. From the data received,
il 18 seen that out of 152 level forecasts, 150 forecasts (98.68%) were Tound
within limit of accuracy. Further, all 50 inflow forecasts were found within
limit of accuracy, During the ood season 2006, no forecasts were issued af
one level forecast site, at Ghugumari an Torsa. From the data reccived. it 1s
seen that out of 164 level forecasts, 154 forecasts (93.90%) were lound
within limit of accuracy. Further, out of 115 inflow forecasts, 114 (99.40%)
were found within limit of aceuracy. During the flood season 2007, out of
426 level forecasts, 411 forecasts (96.48%) were found within fimi ot
accuracy. and oul of 179 inflow forecasts, 178 (99.44%) were found within
It of accuracy.

3515 Dadra & Nagar Haveli

In the Union Territory of Dadra & Nagar Haveli, there were only
one Nood forecasting site at Daman on river Damaganga. No flood forecast
wis issued for the site during the [lood season 2005, 2006 and 2007, (The
Madhuban Dam listed in this Unien Territory up lo last repart, actually
belonged to Gujarat (Valsad District) and the modification has heen done in
this report.

3516 NCT of Delhi

There are two flood forccasting sites in the National Capital
Territory of Delhi (NCT of Delhi), namely, Delhi Railway Brdge on the
Yamung river and Dhansa Regulator at Delhi and Haryana border on the
Sahibi river, a tribulary of Yamuna river which is commonly known by
name of Nazafgarh drain within Delhr town

Both the siles are level forecasting sites.  Forecast was issued for
Delhi Ruilway Bridge only, Out of 14 forecasts, 13 forecasts (92.86%) were
within limits of accorncy during the flood season 2005, For Dhansa
Regulator, no forecast had been issued since 1998. During the fload season
2006, no forecast was issued for Delhi Railway Bridge. During the tlood

season 2007, Out of 4 forecasts, 3 forecasts (75.00%) were within Limus of

accuracy

The Statewise performance of flood forecasting stations in India
is given in Annex-11A, 11B and 11C.

3.6 AN OVERVIEW OF FLOOD FORECASTING PERFORMANCE

An average number of Nlood forecasts issued per forecasting site were
43 during the flood season 2005, The number of forecasting sites where the
performance accuracy of the issued forecasts was found above 96.55 %
(National average for flood season 2005) was 85 sites (64.89%) which
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accurate forecast, There was one station where the lone lorecast issued was
found beyond the permissible limit. During the flood season 2006,

During the flood season 20006, an average number of Nood lorecasts
issued per forecasting site were 47, The number of forecasting sites where the
performance accuracy of the issued forecasts was found above 96.55 %
(National average for flood season 2006) was 85 sites (04.89%) which
mechudes 69 stations (52.67%) food [orecasting stations havine 100 %
accurate forecast. There was one station where he lone {orecast issued wus
lound bevond the permissible limit

Durng the flood season 2007, an average number of flood lorecasts
issucd per forecasting site were 66. The number of forecasting sites where the
performance accurncy of the issued forecasts was found above 97 18%
(National average for flood season 2007) was 75 sites (60.49%) which
includes 54 stations (43.54%) flood forecasting stations having 100 % accurate
forccast.  There was one station where the lone forecast issued wae found
beyvond the permissible limit.

e flood forecasting performance of the level forecasting as well
as inflow forecasting sites from 1986 1w 2007 is given in Annex-12,




CHAPTER — 4
RIVERWISE APPRAISAL OF FLOOD EVENTS
4.1 GENERAL

All the 173 flood forecasting sites including 28 inflow forecasting
sites, were operational i.c. where desired hydrological data was observed /
collected, during the Hood season 2005

During the flood season 2005, out of 145 level forecasting sites, waler
levels at 107 sites equaled or exceeded their warning levels and at 68 sites. the
flood level exceeded the danger levels. Although the water level was below
the warning level al Kanpur site on the Ganga River, as well as Nellore Anicut
on Pennar River, the forecasts were issued on the request of local authorities

During the food season 2006, all the 175 flood forecasting sites
including 28 inflow forecasting sites, were operational. Out of 147 level
farecasting sites where forecasts were formulated, water levels at 114 siles
equaled or exceeded their warning levels and at 74 sites, the flood level
exceeded the danger levels.

During the flood season 2007, all the 175 flood lorecasting sies
including 28 inflow forecasting sites, were operational. Out of® 147 level
forecasting sites. water levels at 97 sites (excluding Kanpur), equaled or
exceeded their warning levels and at 78 sites, the flood level exceeded the
danger levels.

Details of unprecedented and high flood events in the various river
systems covered under the Flood Forecasting & Warning Network are given in
Annex- SA, 5B & 5C and Annex-6A, 6B & 6C respectively. Moderate and
low flood events are shown at Annex-7A, 7B, & 7C. Riverwise [ood events
are described in the following paragraphs

4.2 FLOOD EVENTS IN THE GANGA BASIN

'he Ganga basin comprises of the main stream Ganga and s 25
tributaries / sub- tributaries which were covered under the CWC's Flood
Forecasting Network. During the flood season 2005, there were 86 flood
forecasting sites in the whole Ganga Basin, which included 77 level and 9
inflow forecasting sites. During the flood season 2006 and 2007, there were 87
flood forecasting sites in the whole Ganga Basin, which included 77 level and
10 inflow forecasting sites, The details are given in Statement No. 4.1.
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During the flood season 2005, the unprecedented food event
occutred only at Banda on river Ken, a tnbutary of Yamuma River (reler
Annex-5A), High flood events were recorded at three sites i the Ganga Basin
viz. Kannauj on mam Ganga River, Elgin Bridge on Ghaghra and Benibad on
river Bagmali (refer Annex-6A). Moderate and low flood events recorded are
given at Annex-TA. Water level was below the waming level al Kanpur
site on the Ganga River, however, the forecasts were issued at the request
of local authorities

During the flood season 2006, no unprecedented flood event occurred
in the Ganga Basin,  The high flood events occurred at Benibad on Bagman,
Basua on Kosi River (refer Annex-6B). Moderate and low food events
recorded are given at Annex-73

During the flood season 2007, the unprecedented flood event
oceurred at Ayodhya on Ghagra River. a major tributory of Ganga River (reler
Annex-5C). High Mood events occurred at Harnkhola on Mundeshwari, Elgin
Bridge and Ayodhya on Ghaghea River, Balrampur on Rapti River, Elmigha
on Adhwara Group of Rivers, Benibad aned Havaghat on Bagmat River,
Chatia and Rewaghat on Gandhak River. MuzatTarpur. Samastipur and Rossra
on Burhi — Gandhak River, Jhanjharpur on Kamla Bagan River, Basun on Kosi
River (refer Annex-6C). Moderate and low flood events recorded are given al
Annex-7C

4.3 FLOOD EVENTS IN BRAHMAPUTRA BASIN

The Flood Forecasting and Warning Network of the Central Water
Commission carried of the main river Brahmapuira and its 16 tributaries / sub-
tributaries during the flood season 2005 1o 2007 The details dre shown in
Statement No. 4.2

During the flood season 2005, no unprecedenicd flood event
occurred. High flood event occurred at NT Road Crossing at Jia-bharuli
(Assam) (Refer Annex 6-A).The occurrence of moderate and low fAoods is
given in - Annex-6A. During the flood season 2006, no unprecedented as well
as high flood event occurred. The occurrence of Moderate and low floods are
given in Annex-8B. During the flood season 2007, the unprecedented evenls
occurred at 4 sites viz. NT Road Crossing on Jiabharali, NI Road Crossing on
Puthimari (both in Assam and in Brahmapuira Basin) and at Mathabhunga on
Jaldakha (West Bengal), at Golakganj (Assam) on Sankosh (Both in Tista-
Brahmaputra basin) (refer Annex-50), High flood events occurred ai road
bridge on Beki, Khowang (Chenimari) on Burhi-dhing, Nanglamoraghat on
river Desang, Kampur on Kopilli, (all in Assam and in Brahmaputra Basin)
(refer Annex -6C). The occurrence of moderate and low foods is given in
Amnex-8C.
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44 FLOOD EVENTS IN BARAK AND MEGHNA SYSTEM

The Barak and Meghna River System under the Flood Forecasting and
Warning Network of the Central Water Commission covers five rivers,
namely the Barak, the Katakhal, the Kushiyara, the Manu and the Crumti
rivers. The river system enters into Bangladesh in the down stream of Silchar
in Assam.

There were five level flood forecasting sites n the Barak & Meghna
basins system, namely Annapurna Ghat, Matizuri, Karimgan), Kaliashahar and
Sonamura, one cach on Barak, Katakhal, Kushiyara, Manu and Guinti rivers,
The sites AP Ghat, Matizun and Karimpanj are in Assam and the Kailashahar
and Sonamura are in Tripura. There is no inflow forecasting site on any of
these rivers, Forecasts were issued for all sites during the flood season 2003,
2006 and 2007

During the tlood season 2005, no unprecedented Hood events and high
flood events occurred at Kaliashar on river Manu (Tripura) (refer Annex 6-A)
The occurrence of moderate and low floods is given i Annex-8A. During the
flood season 2006, the unprecedented lood events occurred al Karimganj on
Kushivara (a distnbutary of Barak) in Assam. High flood events also vecurred
al the same station (refer Annex 5B and 6B). The occurrence of moderate and
low floods is given in Annex-8B. During the Nood season 2007, the
unprecedented flood events occurred at two locations viz; Kanmganj on
Kushiyara once again and at Matizuri on Katakhal (both in Assam) (refer
Annex-3C). High flood events oceurred at Annapurnaghat, Silchar (Assam) in
addition 1o other two <ites mentioned above (refer Annex-6C). The occurrence
of moderate and low floads is given in Annex-8C,

4.5 FLOOD EVENTS IN EASTERN RIVERS SYSTEM

The Eastern Rivers under the Flood Foreeasting and Waming Network
of Central Water Commission are the Subernarekha, the Burhabalang, the
Baitarni, the Brahmani, the Rushikulia, the Vamsadhara.

There are nine flood forecasting sites including one inflow forecasting
site at Gotta Barrage located in the state of Andhra Pradesh. Remaining all the
% level forecasting sites are in the state of Orissa. Duning the flood season
2005, Nood forecasts were issued for all forecasting sites, excluding Rajghat
on Subamarekha. The details are shown in Statement No, 4.3,

It is seen that the wmprecedented and high flood events were nol
recorded at any of these sites duning flood season 2005. The moderate and low
flood events observed are given in Annex-9A. It is seen that the unprecedented
flood events were not there during flood season 2006, whereas, high ood
events occurred at Rajghat on Subarnarekha (Orissa), The moderate and low
flood events are given in° Annex-9B. During tlood season 2007, once again
Subamarckha at Rajghat recorded as unprecedented flood events {refer Annex
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507, in addition to high flood events (refer Annex 6C). Moderate and low
Nood events are shown in Annex- 9C

4.0 FLOOD EVENTS IN THE MAHANADI BASIN

I the Mahandi Basin, Central Water Commussion has so lar covered
only the main stream Mahanadi under its Flood Forecasting aml Warning
Network setup. There were four flood forecasting sites, one being the inflow
forecasting site at Hirakud Dam in Orissa. During the flood season 2005 to
3007, all the sites were operational. Forecasts were jssued for ull the sites. The
details are shown in Statement No, 4.3

It is seen that the unprecedented and high flood events were nol
recorded at any of these sites during flood seasons 2005 10 2007 The
moderate and low flood events observed are given in Annex-9A, 9B and 9C

4.7 FLOOD EVENTS IN THE GODAVARI BASIN

The Flood Forecasting and Warning Network of Central Water
Commission, covers of the main river Godavari and four ol its main
tributaries. namely, the Wardha, Wainganga, the Manjira and the Indravat
rivers. There were |8 flood forecasting sites which were operational during the
flood seasans, 2005 to 2007, Out of these, 12 sites were on the mam Godavari
River including two inflow forecasting sites, Jaikwadi dam and Sriram Sagar
(Pochampad), one in Wardha River, two each on the Manjira and Wamganga
rivers, and one in the Indravati River. Two sites on Manjira, namely, Singur
dam & Nizamsagar Dam were also inflow forecasting sites.  The details are
shown in Statement No, 4.3,

During flood season 2005, unprecedenied flood events were
experienced al Bhandara on Wainganga River, shown in Amnex-3A. Dunng
flood season 2006, unprecedented flood events occurred at Nanded, after 4 gap
of 24 vears (1983), This was once again due to conditions similar te those in
1983, where intensive “very heavy rainfall” downstream of Jaikwadi Dam had
created the flood. High flood events were recorded at Gangakhed on Godavan
River and at Balharsha on river Wardha, a sub- tributary ol Godavan River
(refer Anmex- 5B & 6B). The flood season 2007 was uneventful in this Basin,
The details of moderate and low events are shown in Annex-9C

48  FLOOD EVENTS IN THE KRISHNA BASIN

Flood Forecasting and Wamning Network of Central  Water
Commission. covers of the main river Krishna, two of its main tributaries,
namely, the Tungabhadra, and the Bhima. There were eight Nood forecasting
sites on these rivers, which were operational during the flood season, 2005 to
2007. Cut of these sites. five sites (all inflow forecasting sites) are on the main
river Krishma, two on the Tungabhadra River (ope level & other inflow
forecasting site) and one on the Bhima River. The details are shown in
Statement No. 4.3,
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Durimg Nood season 2005, no major Nood events accurred anywhere in
the basin, However, during flood season 2006, Bhima River at Deonguaon
Bridge reached near o danger level for the first time since inception of the
station, and recorded unprecedented flood events (refer Annex- 5B &6B).
During flood season 2007, no major flood event ocourred anywhere n the
basin, The details ol moderate and low events are shown in Annex-90

4.9  FLOOD EVENTS IN WEST FLOWING RIVERS

The important west Dowing rivers include the Banas, the Sabarmati,
the Mahi, the Narmada, the Tapi, und the Damanganga rivers. There were
[ificen flood forecasting sites on the above nvers, including six inflow
forecasting sites. One site on the Banas River at Dantiwada Dam 15 an inflow
forecasting. One level forecasting and one inflow lorccasting sites exist on
each of rivers, the Sabarmati and the Mahi. There are four sites (all level
forecasting sites) on the Narmada River. Twao inflow and one level forecasting
sites are located on the Tapi River. One mflow and two level forecasting sites
are on the Damanganga River, The details are shown in Statement No. 4.3

During the flood season, 2005, there were no unprecedented as well as
high flood events in any of these sites. During flood season 2006, however,
three stations viz: Surat on Tapi River. Wanakbori weir on Main River and
Subash bridge (Ahmedabad) on Sabarmati River had created unprecedented
Moods. This was the worst flood year of the decade in Gujarat State, as per
media reports and large evacuation of population was done at Sural,
Ahmedabad and other towns in the state. During flood season 2007, no such
events occurred in the west Mowing rivers. The details of moderale and low
events are shown in Annex-9(,

410 FLOOD EVENTS IN SOUTHERN RIVER SYSTEM

There was one forecasting sile at Nellore on the Pennar River. The
forecasts 1ssued at Nellore Anicut on river Pennar were due to flooding lor the
first time after the start of forecasting activity (afier 2001 floods) and duc 1w
the confusion n adoption of two separate gauges by the State Government,
whose Zero of Gauges differed by more than 3 metres (10 1) viz: sill level of
the under sluice 10.07 m (33.04 /), and the crest level of the amcut 13,11 m
(43.01 ft). Regular ganges are observed near the sluice gates, and during flood
overflow it is observed from Anicut. However, the comparison was done
tortunately, with CWC site, which is just downstream of the Anicul, where
hourly gauges are observed during flood season. This issue had been sorted
out and correct ZOG will be followed in future by the state authorities. During
flood season 2006, no forecast was issued. During flood season 2007, one
lorecast was issued, as the river crossed warning level just for few hours. See
the details in Annex-9C.
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411 AN OVERVIEW OF FORECAST EVENTS

During the flood season 2005, unprecedented loods, exceeding
previous highest Hood levels (HFL), were experienced at only 2 sites, and the
levels were recorded within (.5 m of their respective HF.L at 5 sites. All these
forecasts were within prescribed limit of accuracy. No forecast was issued for

41 sites

Duning the flood season 2006, unprecedented foods, exceeding
previous highest flood levels (HFL). were expenienced at 7 sites, and the levels
were recorded within 0.5 moof their respective TLE.L at 18 sites. All these
forecasts were within preseribed limit of accuracy. No forecast was issued for
41 sites

During the lNood season 2007, unprecedented floods, exceeding
previous highest flood levels (HFE), were experienced at 8 sites, and the levels
were tecorded within 0.5 m of their respective HEL at 20 more sites
exclusively (iotal 28 on or above High Flood). All these forecasts were within
prescribed limit of accuracy, No forecast was issued for 31 sies.
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CHAPTER 5

RESPONSE FROM USER AGENCIES

5.1 General

Central Water Commission performs the Flood Forecasting and
Warning job on flood prone intersiate river basing in the country. It issues the
forecast 1o the users such as various ¢ivil and engineering departments of the
state and central  governments  including, railway, defence, revenues
authorities, public sector undenakings besides National Disaster Management
Cell in the Mimstry of Home Affairs, who are résponsible for faking timely
flood lighting measures, rescue operations including shifting of flood affected
people to safer places ete

Mough the various state government agencies in-charge of (he food
management and relief operations generally do not give their views in writing
an usefulness of the flood forecasting activities of CWC, yet some of them do.
write to the Central Water Commission conveying their views on the
uscfulness of the flood forecasts received bv them.

5.2 Appreciation letters received during flood season 2005

Abstract of some ol the messages received by our field umt during the
Mood season 2003 are given below

5.2.1 Engineer-in- Chief, | & CAD Department, Erum Manzil,
Hyderabad (Andhra Pradesh)
Dated: 21.10.2005

“The information furnished by Central Water Commission (Krishna Basin)
fHyderabad unit in respeel of real time and Jorecast m Krishna Basin (s very
wseful in monitoring the floods and water resources of the various reservoirs
and also very helpful during review meetings of high level co ordination
committee on flood management heing held by Principal Secreatary o
Governement during flood season. The forecast issued by Central Water
Commission {Krishna) in respect of inflows into Major reservoirs is more
helpful in monitoring and planning the water releases for the irrigation”

5.2.2  Assistant to Chief Engineer & Basin Manager, Lower Mahanadi
Basin (Flood Cell), O/O of the E-in- €, Water Resources,
Bhubaneswar, Orissa

Lrno: FC-II-CWC-28/05/345 dated 09.01.2006

"l feel great to mention here that the availability of facilities in form of supply
of hydrametorological information and situation forecast efe., (Round the
clock) from pioneer organizations like CWC & TMD have made it possible
lime and again to overcome successfully the flood exigencies in time and with

"
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fretter preparedness. As an aetive user of enfine data and forecasty of CIVC, |
dey express iy deep thanky and gratitice to the CWE Ovrpanixation”

323 Executive Engineer, Deesa Irrigation Division, Deesa, (Gujarad)

“lns o slele that the wtility of Tood messaee 7 fovecasty’ warnings ele. ivsued
hy your office during flood season s most wseful for areanging flood fieht
programmes and gate operation of the dam timely. It is usefil for keeping vear
wise records also "

5.24 Superintending Engincer, Mahi Ierigation Cirele, Nadiad, Gujaral

“ During 2005 monsaoon, CWC has rendervd excellent service by conveying
very wseful information and forecast about the levels, storage, mflow and
oulflow throueh their wireless station sitatied ar Nadiaed which enahle the
focad officer Io xend information o the people rowsh Local Authorin
{Revenue & other local Gavernment authorities) for taking necessary action in
fime’

5.2.5 Superintending Engineer, Damanganga Project Circle, Valsad,
Gujarat

“The flood forecasting services rendered by vour Division during monsson
20003 was useful (o Damanganga Reservoir Project. It is regquested to render
such services in future also”

5.2.6 Divisional Manager, N.E.Railway, Samastipur

AT the flood forecasts isswed by your office for the rivers Gandak and Kosi
frame 15% June 2005 to 15™ October 2005 were very useful for the ratlway
administration, traffic. and communication and ensure safety and proper
control with great success. Hope o have similar services in the future oo

5.6  Sub-Divisional Officer, Rossera (Bilar)

“ The forecasts issued to Burhi CGandak and Ksoi were very useful 1o the
Administration for taking Jrecanliondry measures

5-3  Appreciation letters received during flood season 2006

Abstract of some of the messages recerved by our field unit during
the flood season 2006 are given below:

5.3.1 Assistant to Chief Engincer & Basin Manager, Lower Mahanadi
Basin (Flood Cell), /0O of the E-in- €, Water Resources,
Bhubaneswar, Orissa

Lrno: FC-1T-CWC-28/02-1829 dated 05,02 2007

“1 feel great to mention here that the availability of facifities in form of supply

af hydro meteorological information and situation forecasi eic., (Round the

clock) from pioneer oreanizations ke CIWWC have made it possible time and
again fo overcome successfully the flood exigenciex in time and with hetter
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preparedness. As an active user of online data and forecasts of CWCE 1 do
expriss my deep thanks and gratitude to the CWO Organisation”™

5.3.2 Pistriel Collector, Bharuch Distriet, Bharuch (Gujarat)

"I am to state that we would like o apprise that, when there flood is in river
Narmada, the flod forecasting services remdered by you and Lower Narmadi
Sub-diviston, CWC', Bharuch was very much useful (o us for taking mecessary
precaufionary measures n mimpuzing the damage fo the public and private
properiies, live stock and human fives ™

533 Superintending Engineer, Kadana Project, Gujarat

“We are thankful 10 CWC jor providing rainfall date as well as flood likely o
come in the Kadana Dame The flood cell al Kadana dam wsed the data made
available by CWC, for releasing flood to downstréam in Kadana in Mahi
Basin"

5.3.4 Disaster management Branch, Khagaria (Bihar)

“In the yerr 2008, rl'r:r‘rmr the o jn'.[*r‘.l'ft.ri' from V.0, 2000 o 15002000 1he
flood sitwation reparts were received regularly, based on whch the help to
preventive achion way possihle. Your reports contaiming flood fevels, trevd e
were very easy to understand ond very much appreciable ™

535 Executive Engineer, Flood Control Sub-division, Begusarai, (Bihar)

“The flood information and fovecasis provided by CWC from 1562004 1o
[5.010.2006 for Ganga ard Burhi- Gandak were received in this office
regularly. It was very much informative and useful and we are thankful for the

RTH NS

5.4  Appreciation letters received during flood season 2007

Abstract of some of the messages received by our ficld unit during
the flood season 2007 are given below:

S4.1  Exceutive Engineer, Jalgaon [rrigation Division, Jalgaon
{Muaharashtra)

"I 1y tooinform yven that flood forecasting services rendered by Tapi
Division, Central Water Commission, Surat & Upper Tapi Sub Division
Central Water Commission, and Bhusaval were very much useful 1o Hatnur
Dam  The forecast received well in time and helped us considerably n
planning of reservoir storage optimizing in wtilization of water for various
purposes. flood routing and dam safery. Due 1o this forecasi, gafe operation
can be done in time, o ax (o release moderate flood or to maintain inflow and
onitflow as required. Hence no damage iy observed during monsoon-2007 "
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54.2 Superintending  Engineer, Flood Control Cirele, Khagaria
(Bihar)

“ismg Flood forecasts and Daily water levels received from CWC help way
fortheoming in executing emergency works of the Flood Contral Measires in
e faeriscliction. '

5.4.3  District Maoisirate, Supaul District. (Bihay)
“The flood information and forecasts provided by CWC helped us in

pratecting flood prone areas and embankments 10 keep close vigil for the
preventive measures aof the oods
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NORMAL DATES OF ONSET

(WITHDRAWAL | Back to SOUTHWEST MONSOON)
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Annex- 20

Flood Egmr.ullna Information (Statewisa ) in India during Flood Scuson 2005
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Fiood Forecasting iformation (Statewise] In India during Flood Season 2005
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Flood Forecasting Information {Statewise) In India during Flood Season 2006 L
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Flood Forecasting Information (Statewise) In India during Flood Season 2005
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