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PREFACE

Cenmral Water Commission had made a small beginning. in Flood
Forecasung & Warning service mn India m November 1958 with one forecasting station at
Dethi, the nanonal capital. on the river Yamuna. Today, s network of Flood Forecasting
and Warning Stations has gradually extended over the years and covers almost all the
major inter-state flood prone river basing throughout the country.

The network comprnised of 175 Flood Feorecasting Stations includimg I8
imflow forecast during the year 2008, m 9 major river basins and 71 sub basms of the
country. Tt covered 15 stnles besides NCT Delht and UUT of Dadra & Nagar Haveli. The
llood forecasting activities of the Commussion are being performed every year Irom May
e October through s 21 held divisions whach issue Nood forecasts and wammgs 1o the
civil authorities of the smies as well as to other orgamzations of the central & siale
governments, as and when the river water level touches or is expected to touch the
waming level at the flood forecasting stations.

The Hood season 200R witnessed unpreccedented [ood events i recent
history. Both the river Subamarekha ot Rajghal and river Ghaghra at Ayvoedhyva had once
dgain recarded in 2008 o fresh "unprecedented Fload”, for the second conseculive vear
after expériencing o similor event in 2007, In addition, "wunprecedented Flood™ was
recorded on river Puthimari st N H.Road crossing, river Devi, a dhstoibutory ol river
Mahanadi at Alipingal and Gharghra at Elgin Bridge. The vear witnessed moderate
ntensity lloods in most part of the northem India, after o gap of few years, No [orecasts
wiere required to be issued al 36 stations,

During the flood season 2008, m all, 6691 Nood Torecusts were issued, ou
of which 1021 were infllow forecasts and 5670 level forcensis. Ouwt of 5670 level
forecasts, 5551 forecasts e, 97.90% of the forecasts were found within permissible lmit
of nccuracy of +/ - 15 em, Similarly oul of 102] ioflow forecasts, 1003 inflow forecasts
ie., 98.24% of the inflow forecasts were found within permissible limits of acouracy of
+/-20%:, Thus on the whole, out of 6691 farecasts, 6554 (orecasty Le,, 97.95% forecasts
were found within permissible limit of accuracy.

The level of performance achieved, has been possible as a result of the dedicated
team work of the officers and staff manning the various activities of hydrometéorological
obaervations & MMood forecasting in monitoring the food forecasting activities of the Held
offices.

Flood Forecast Monitoring (FFM) Directorate plays an importasl role in
compiling the information received from various field offices and ssues daily bullétins
which are sent to various offices of the MOWR, MHA, Railway Board, Transpor
Ministry, Ministry of Agriculiure. | wish to place on record my deep appreciations of the
efforts put in by the officers and staff of FFM Directorate in carrymg out the work with
utmost devotion & dedication in bringing out this report. The staff of this Directomie,
along with other supporting staff from other Directorates attached to this Directorate
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during flood duttes in the flood season of 2008 also deserves all appreciation m keeping
the control room fully funcuonal on all the week days: including holhidavs: Samurdays &
sundays. The control room was kept operational round the clock durmg the period of
onprecedented floods especially for formulaning & assuing three houorly special flood
bulleuns. Special mention s made ol Shn Chhotey Lal, Director (1ill November 2009),
Shr. K. Shimray, Director (at present) Shri. A.K.Snivastava, Deputy Director (Cormimn),
Shn.S. Venkataraiman, AD  (FIM), Shri. Krnshna Kumar, EAD (HM) ,  Shri
R.Jayachandran, SrPA (FIM) and Shn.S.N.Biswas. Sr.P.A (M), Shri Rajbir Singh,
Data Entry Operator, ShriJameel Ahmed, Steno-Gr-11, and 0 preparing this Appraisal
Report

It is hoped that the momentum geined in improving performande,
innovations in evaluation, modernization as well as compulerization, year after yveur, will
be further accelerated 1o achieve greater accuracy of each and every forecast especially in
high and unprecedented [Nood sjtuations

Suggestions / comments of the Users of this report with a view to further
enhance its usefulpess are welcomed and will be incorporated in the next edirion

a . A

New Delhi J\;f_, :

February, 2010 MEMBER (RM)
T3]
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EXECUTIVE SUMMARY
1 GENERAL

The Flood Forecasting and Waming Network of the Central Water
Commission comprised of 147 level forecasting and 28 inflow [orecasting sites
during the flood season 2008 (from 15™ May to 31% October every year). There
were 175 fleod forecasting sites and all of them were operutional ie. hydralogical
and hydro-meteorological data were duly observed and collected. However, no
forecasts were issued for 36 {lood forecasting sites, as they did not cross the
respective warning levels in the flood sgason 2008

In all, 6691 food forecasts werd issued during the flood season 2008, the
second largest so far in any season, which includes 1021 inflow forecasts and
5670 level forecasts. Out of 5670 level forecasts, 5551 forecasts e, 97,00 %
torecasts were found within permissible limit of accuracy of = |5cm. Similarly,
pul of 102] inflow forecasts, 1003 forecasts (9824 %) were [oumd within
permissible llmit of accuracy of = 20%. Thus, out of 6691 forccasts, 6554
forecasts (97.95 %) were found within permissible limit of aceuracy

2 Flood Forecasting Performance
2.1 River basinwise

During the flood season 2008, maximum number of flood forecasting sites
ie. 87 outof 175 or  49.7 percent of the total forecasting sites were located in the
Ganga basin. Similarly, there were 27 forecasting sites located i the Brahmaputra
pasin which is 15.6 percemt of the wotal sites. In the Godavar basm, there were 18
forecasting sites j.e. 104 percent of the total sites. 15 sites i.e. 8.7 percent of the
tota) sites were in the west flowing rivers. The remaining river systéms covered
under flocd forecasting network with single digit site.

The analysis of lorecast daty reveals that the maximum numbers of flood
forecasts (3020) were issued for the Ganga river and its tributaries. Out of winch,
3020 (98.31%) forecasts were found within permissible limit of accuracy. This is
as per normal situation every year as floods oceur more frequently either i Ganga
or in Brahmaputra river and their tributaries. Next highest numbers of forecasts
e, 2683 forecasts were issued for the Brahamaputra and its tributaries with an
pccuracy of 98.32 pércent. The mmimum numbers 1.e. 57 foreonsts were 1ssued
for the Western Rivers hasin, whereas no forecast were issued for Southern Rivers
{ Peniniar),

2.2 Statewise
The analysis of Statewise forecasts data of the Mood season 2008 reveals

that although maximum number of flood forecasting sites, 1.2, 35 sites of the rotal
forecasting sites were located m the state of Litar Pradesh, yet the maxmmmm




number of flood forecasts were issued for the state of Assam where only 24 flood
forecasting sites are located, On rivers in the stale of Assam, 269 forecasts
{40 22 percent of total forecasts) were issued, out of which 2653 (93.53%percent)
forecasts were found within permissible limit of accuracy. Next highest numbers
of torecasts i.e. 1463 forecasts (21.87%) were issucd in the nivers of the state of
Bihar, out of which 1457 forecasts (99.59 %) were found within permissible limi
of accuracy.

Al 82 sites in the 12 states, all the forecasts 1ssued during the flood season
2008 were within permissible limit of accuracy ( 1({)% accuracy) as shown in the
table given helow:

Sl State No.of |SL State Na. of
No sites No sites
1 AndhraPradesh | 6 | 7 Karnataka - |
2 | Assam 12 B Maharashtra 2
3 | Bihar 27 9 | Orissa s
4 Chattisgarh i 10 | Utir Pradesh i
5 | Gujarat l 11 | Untarakhand |
(4] Tharkhand 5 12 | West Bengal 5

Al 46 forecast stations, there wis no necessity (o issue forecasts, as the
water levels at these stations did not cross respective waming levels

2.3 Divisionwise

The “Flood Forecasting and Warning™ sctivities ure being performed by the
twenty field divisions of the Centrad Water Commussion. These Divisions roport
o respective SE's/ CE's i the Deld which functions under the overall supervision
of the Member (River Management), CWC, These divisions have a  dedicated
team of Hydrologists and Hydro-meteorologists who are observing, collectimg and
analyzing the data and framing the forecasts of wncoming floods i the nvers
flowing through the fifteen flood prone siates. Union Territory of Dadra & Nagor
Haveli and NCT of Delhi.

During the flood season 2008, the analysis of forecasts data of the food
season reveals that the maximum number of forecasts Le. 1344 forecasts were
issued by the Upper Brahmaputra Division. Dibrugarh, out of which. 1329
forecasts (i.e. 98.88 %) were found within permissible limit of accuracy. The
minimum numbers of forecasts ie. only 4 forecasts were issued by the Himalayan
Ganga Division, Dehradun which were found within permissible linnt of accuracy
Le. wilh 100 percent performance accuracy, However, no forecast was Issued to
Gandhisagar Dam in Chambal Division, Jaipur, Mahi Division, Gandhinagar and
Marmaila Division, Bhopal. Forecasis issued by the Lower Yamuna Ddivision,
Agrra were also found W be 1009 aecurite,
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E ata Communicalion System

There is a network of about 582 wireless stations for near real-time
communication of hydrological and hydro-meteorological dota between various
buse & forecasting sites and their subdivisions; and divisions (including Control
stations). The flood forecasts are being forrmdated in the divisional offices (sub
divisional offices in a few cases) and disseminated by these wireless stations to
the users amd also from the divisions to the head quarters of the Central Water
Commission at Sewa Bhawan, RK.Puram, New Delhn where “Flood Forecast
Momtonng Dectorate” 15 momtonng. the flood situations and forecasts m the
Mational level,

In addition, there were 223 telemetry stations monitonng real time hourly
water levels: |5 minutes rainfoll as well as hourly ranfall, and other important
parameters, established o Knshng, Godavari, Mabansdi, Chombal and
Brahmaputra Basins, 2 telemeiry control stations (DDRGS) are located at Jaipur
and Burla respectively. These were used to prepare forecasts nsing MIKE-1 |
software of the Damish Hydraulic Institute, Denmark. which 1s being used by
CWC under various names like MAM, System-1 1, Mike-11 etc. since [98()'s.

The monitornng of floods durmg the flood season at the Commussion’s
head quarters has revealed thai there was no direey wireless hink. between the
nodal division MBDS HOC, Guwahati, 1LBD, Jalpaigun, KGHBO. Hyderabad snd
Delhi tor past few years. Az a result, the forecasts and other concerncd
hydrological and hydro-meteoroiogical data from the Brahmapura basm, winch
mcludes the nver Tista and other mbutanes. besides Barak Systemn. were not
bemg received directly by headquarter wireless, as the 500W HF wireless set
meamt for the purpose was owt of order. This had resulted mto more dependency
on other moide of communications, namelv, lelephone as well as Tux Tor data
rranstmissiont. As a matter of fact, somilar condition existed berweien Malumadi
Division, Burla and Delhi, particularly  during  ngh/  unprecedenied  Hood
sitnations since the year 2005 particularly in late evening hours. Simifar condition
existed between Tapi Division, Surat, and Mahi Division, Ahmedabad and Dellu,
particularly during severe flood situabions in the year 2006 also. During high
flood situations, the data was mostly received on telephone / fax or through india
water.com (u web dedicated for FF activities of CWC) by few Divisions regularly.
On the whole, telephone, internet and fax links have ultimately proved 1o be very
useful, relinble and dependable means of communication of {lood data, in all
important and critical lood situations, between the field divisions and the head
quarter of the Commission. The existing wireless conumumnication system has Lo he
strengthened, as it has proved the only dependable communication in disastrous
Moods so far.

The telephone, fax and internet in particular were found move useful in
receiving the vital flood forecasts and hourly river data on short nolive as ihe
wirelesses work on pre-fixed timelables only.




The analysis of forecasts data also revealed that the Brahmaputra rives
system is most flood prone and the flood season starts carlier sometime m first
week of May and extends ppte late October. As a result of longer flood periods,
more nmber of forecasts were issued for the State of Assum,

4 Forecasts Performance Accurncy- Criteria

As per present practice, all the level and imflow forecasts are bemng judped
by the single criteria of accuracy i.e. & 15cm for stage forecasts and = 20% for
inflow forecast. However, the analysis of the forecasts data of individual sites has
mdicated that the application of umform cmena o all smes 15 musleading
especially for flashy rivers where rate of change in niver level /anflow s sudden /
abrupt and large mm magmtude. For example. applyme same critena of accoracy
w all the forecasting sites on the mainstream Ganga o Bibar and 1w the
forecasung sife at Rishikesh on the Ganga in Unarakhand is not logically correct.
It is observed that in Bihar the rate of rnise or fall in the fevel of the Ganga 15 very
gentle & mostly even during high flood times less than 15 em i 24 hours, which
is the permissible lint of deviation in the [orecast while m1 Rishikesh, where niver
width about 500 m, sometimes there is rise of more than 15 ¢m in less than 3
hours. Even for Brahmaputra at Dibrugarh where width of the river over 10 km
i the flood season, the rate of rise 7 cm/ b sufficiently kigh during ligh floods in
2008, River liahharali (widih about 450 m) &t N T Rosd Crosging had recorded a
rise of 24 cm per houwr beyvond s Danger level occurred duoring  Hiphy
Linprecedented Noods. Similarly, on river Vamsadhara at Guogpur, 05 m rise was
noticed during high floods. Therefore, there is 4 nesd of setting differem
yardsticks for judging accuracy of flood forecasis for lashy and Mot rivers,

The forecast of incoming flood gives the peak water level or pealks inflow
and “time™ of occurrences. It is also observed that in many cases the peak lovels
attained were found within permissible limit of accurncy bat the time of
occurrence wits not the same. This factor is not presently being taken into sccount
while judging the accuracy of forecasts,

Also, the analysis of forecasts data reveals that it is not Correct 1o compare
the forecasts performance accuracy of the divisions with insigmificant nnber of
forecasts (e.g. 10 forecasts in case of Narmada Division, Bhopal ) , with the
performance of Divisions with lurge number of forecasts( ¢.g. UBD, Dibrugarh
which has issued 1344 forecasts for various sites under its jurisdiction in flood
season 2008) because where the numbers of forecasts 1ssued are less nccurney
level likely to have large variation even if one forecast poes out of permissible
limit of accuracy then, the percentage accuracy. Bui it is not so with the
Divisions where number of forecasts issued is large, There is a need 1o correlute
number of forecasts also in the formula for determinmg performance.

The study of the forecasts daota also reveals that of ssumyp Tuaxinmmm
oumber of lorecasts (209 forecasts) were issued 1o the flood season 2008 for the
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state of Assam. This is because of higher frequency and longer duration of floods
as well as due 10 more number of sites bemg on flashy rivers & thus requiring
more than one forecast a day.

3 Flood Forecast Monitoring at the CWC's Headquarter

The fOeld units of the Central Warer Commussion located an various flood
affected states are responsible for issuing real time daily Mood forecasts of the
various [orecasiting sies to the users. At the Headquater of Ihe Central Water
Commussion, the “Flood Forecast Monitonng Directorate (FFM)™ 15 responsible
(or momtoring the All India Qood siustion as well as daily Mood lorecasts and
warnings issued by the feld divisions every day. The FFM Directorate 1ssues
daily food forecast monitoring bulletin comprising level and inflow forecasts
alongwith complete analyrzed data of ecach Mood forecasting site showing depree
ol Hood sination o lerms of water level m respect ol "Level Forecasting Sites”
and discharge/ volume in case of “Inflow Forecasting Sites,”. In unprecedented
amd high Nood siations, three-hourly Oood situations / levels of e concerned
sifes are also being collected throngh telephone / fax/ wircless and subsequently
special “Red"” or "Orabge™ {renamed from Yellow) colored bulleting on latest
fMood situatons ure being issued by the FFM Directorate. The bulleting in case of
unprecedented and high flood situations are issued to the following authorities

1. The Hon ble Minister of Waler Resources: Shroum Shoakti Bhowan,
New Delhi-1 10001

2. The Secretary, MoWR, Shram Shakti Bliawan, New Dellii-1 10001

3, The Chaioman, CWC, Sewa Bhawan, R.K. Puram, New Delhi-1 100665

4, The Member (BM), OWC, Sewid Bhawan, B.K, Purmm, New Delhi
1 10066,

5. The Commissioner (Ganga), MoWR, Block No.l 1, C.G.O, Complex.

Lodi Road, New Dethi-1 10003,

6. The Chief Engincer (FM), CWC, Sewa Bhawan, R.K. Puram, New
Delhi- 1 10066,

¢. The Director, National Disaster Management (NDM) Cell, Minisiry
of Home Affairs, Room No. 12, North Block, New Delhi- | 10001

The special “Hed* or *“Orange” colored bulletins are being issued lor
drawing prompt attention of the concerned authorities towards the severe lood
situations prevailing at that time in any part of the country. The FFM Dhrectorate
during the flood season 2008 has issued 154 Nos. daily bulletins besides 52 Nos
“Orange” (renamed from  Yellow, wnder instructions of Standard Operating
Procedure (SOP) of NDMA) and 41 Nos, “Red™ bulletins.

6 Response of User Agencies

Since the issuing of the" Flood Forecasts & Wamings™;, mul the “Flood
Protection & Flood Hozord Mitigation” jobs are being dome by two different
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agencies, namely, the Central Water Commission and the varipus civil and
engineering aithorities of the state governments, respectively. It is the later ane
which is the user of the flood forecast & waming issucd by CWIC

Although, there are always regular interactions between CWC's “Flood
Forecasters™ and the “Flood Hazard Mitigation Auwthorities”, yet very lew
agencies give their response on the usefulness of the Mood forecast issucd by
CWC. They have opined in genceral that the comect and timely flood forecasts
and warnings of Central Water Comunidssion were found extremely useful to them
in flood loss mitigation, flood protection and reservoirs' operation ¢fc

The "Salient Features' of Flood Forecasting and Warning Network of the
Cenitrnl Water Commission are given in the table shown below,

I. Establishment of ‘First Scientific Flood Forecasiing Unit” | November, 1958
(F.F.LL) st Delli o India
2 | Date of issue of first scientific flood forecast 25" July, 1959
3 Name of first forecasting site and nives Daeslhui I{nllw.ﬂ.
Bridee fold) on
1= Hivier
Y amunoa

4. Yeor of commencement of flood forccasting system an the | 1969
inter-state nvers Le. first national level expansion ]
5. No. of Chiel Engineer's offices inchiding one CE (Food | 9
Management) at CWC' headguaners
6. | No, of Superintending Engineer's offices mcluding one | 12
_Flood Forecast Monitoting Dorectorate ot CWC headguarter |
7. | No e:[wrwm Flood Foreeasting Divigions 21
B, | Hoo af Comtrol RoonvSub-Divisions epgaged o [lood | 64
forecasting wiork under above divisions
9. No. of inter-state rivers (main/tnbutaries) covered by (lood | 70
forecasting programme B

I | Mo, of states including umon -terrtones covercd under | 17

F.F Programme
1. | No. of forecusting siles 173 —
12. | Mo, of exclusive base stations — | 350
13, | No. of guuge and gauge & discharge siles 1000 (approx).
4. | No. of min gauge stations (ordimary/self recording) SO0 (approx)

15, | Moo of redl ome data stalions -{wireless statioms including | 568
Control Statjons)

6. | Maximum aoo of forecasts issued in gany one vear 500 (in EHID)
Second Highest no.of [orecasts issued 8233 (in 2007)
17 | Average no, of forecasts being issued every years 600
_1B. | No. of forecasts issued m flood season 2006 mm"; T
19. | MNo. of forecasts issuad i flood season 2007 ) 32?_1
20, | Mo, of forecasts issued i flood season 2008 m-‘ll_
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CHAPTER-1

NATIONAL FLOOD FORECASTING NETWORK

1.1 FLOOD FORECASTING SERVICES

Flood canses considerable damage to human lives and property almost
every vear., About one third of total flood prone area (40 mhba assessed by the
Rashtriva Barh Avog) of the country has been provided with reasonable
proteciion against flood of a low magnitude due to technological and
cconomical constraints but there s no protection from floods of lighes
magnitude. Since adoption of National Flood Policy by Govermment of India
in 1954, it was realized that a total  protecton against flood by structural
means alone is not possible and that eptimum solution: would consist of
mixture of structural and non-structural measures. Therefore, stress has been
laid on non-stroctural measures like flood forecasting and waming, which i1s
most important among such means to mininmze the damage potential from
floods. Accurate and timely flood forecasts and advance warming have,
therefore, to be mimed for providing valuable time to the people and 10 civil
authorities m taking preventive measurcs iike evacugtion. relief and
rchabilitation measures, preparcedness for flood Tlightng by engineering
authorities ete. and thus mitigating such loses from [Moods.

1.2 FLOOD FORECASTING NETWORK IN THE COUNTRY

Flood Farecasting has been recognized as the most important, reliable
and cost effective non-structural measures for flood mutigation. Recognizing
the great importance of this measure, llood forecasting of river Yamuna at
Delhi wis suggested by Reddy Committee sef up by Prime Minister, Gove. ol
India to manage flooding of Delhi. Accordingly in the year 1955, CWUC
commenced the flood forecasting service in a smuall way by establishing flood
forecasting umt for issuing water level forecasis of the Yamuna for the
MNational Capital,  Delhi. Cin the recommendanon of VArIous
committees/panels, a "Flood Forecast & Warming Organisation” was sel ujp i
CWC in 1969 to establish forecasting sites on inter-state rivers at vanous [lood
prone places in the country. 41 forecasting sites were added m 1969, moking
total mimber of forecasting sites to 43, Extension of the service followed rom
time to time an<d now the river forecnsting has been expanded over the years to
cover nine major imter-state flood prone river basins, which comprises of 71
sub-river basins traversing the country. The year-wise positions of the number
of flood forecasting sites till the flood season 2008 in the network of Central
Water Commission are shown in the Table 1.1 given below



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

Year No. of Flood Torecasting | Year | No. of Flood Forecast 1E
Sites Sites

1958 o1 2001 159

1965 02 2002 161

1969 43 2003 166

Ty 77 2004 172

1980 "4 2005 173

1985 145 2005 [75

1987 147 2007 175 _ |
19490 157 2008 175

The “National Flopd Forecasting und Wamning Network™ of Central
Water Commission, which comprised of 175 flood forecasting sites including
28 inflow forecasting sites m flood season 2008 is shown in Map-L. The
number of flood forecasting sites on each of the nine major nter-siate nver

systems, which constitutes 71 niver sub-basins in the country, are given i the
Table 1.2.

Table 1.2: Number of Nood forecasting sites in major inter-state river

systems
5. | Major Interstate River Systemis | Tvpe of Forecasting Sites
No. Level Inflow Total
Forecasting | Forecasting

1 Giangn & jix tributaries T7 10 B7

2 Bmbmaputta & #ts tributanes 27 0o 27
3 Harak System 05 00 0s

4 Eastern Rivers | 08 0l 09

] Meliaadi 03 o1 (0
6| Godavari 14 04 I8
7 E rishii 03 06 0G

8 | West Flowing Rivers 09 06 15

9 Southem River System 01 oM 0l

(Penoar)
Total 147 8 175

The above flood forecasting network covers the following 15 stales,
one Uinion Territory and NCT of Delhi as shown in the Table 1.3
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Table 1.3: Statewise Flood Foreeasting Network in CWC

S Mame of Swate | Type of _I_'“-t_lrf_.-n_":u;t_;ﬂg siles Total

Mo Stage Inflow Foreciusting

| forecasting [orecasting siles

I Andlira Pradesh 9 7 | 16

2 Assam 24 | 0 1 24 |
3 Bihar 32 | o | 32

- Chhattisgarh | 0 I

5 Ciujarar (1] 3 Il

f Haryana 1] I - _l =
7 Tharkhand | 4 5

8 Karmmainka | 3 4

9 Madhya Pradesh 2 | i

0 Maharashtra 7 2 9

11 Orissa. 11 N il 12

12 | Tripurma 2 f B Ef B
13 | Uttarakhand 3 0 L

14 Uttar Pradesh 34 | 35

15 West Bengal i1 —-— 3 ; 14
16 Dadra & Nagar Haveli | “-; 1 —
ki NCT of Delhi 2 0 ; 2 =

Total 147 28 175

Central Water Commussion through s twenty flood forecasting
divisions issued forecasts to the vanous user agencies. which inciudes various
civil / engineering agencies of the States/ Central Governments such as
Imgation/ Revenue/ Railways/ public undertakings and Dany Burrage
Authorties/ District Magistrates/ Sub Divisional Officers besides the Defence
Authorities involved in the flood loss mitigation work. During the [lood
s¢ason, the Hon'ble Minister of Water Resources, Government of India, the
Chairman and the Member (River Management) of Central Water commission
were also being apprised of the latest flood situations in the above river basins
in the country

1.3 CLASSIFICATIONS OF VARIOUS FLOOD SITUATIONS

The Central Water Commmssion has categonzed vanous  {lood
situntions, for monitoring the floods in the country though s flood forecasting
network., mto the followmg four different categores, depending upon the
severny of floods i.e. based on floods magnitudes.

i) LOW FL.OOD

The river is said 1o be in “LOW FLOOD™ siuation at any flood
forecasting sités when the waler level of the niver touches or crosses
the warning level, but remains below the dunger level of the
forecasting site.




(i)

{iii)

v)

MODERATE FLOOD

If the water level of the river touches or crosses its danper level, but
remains (.50 m below the Highest Flood Level of the site (commonly
known as “HFL"™) then the flood situation s called the “MODERATE
FLOOD® siuation.

HIGH FLOOD

If the water level of the river at the forecasting site is below the
Highest Flood Level of the forecasting site but still within 0.50m of the
HFL then the flood silwation is called “HIGH FLOOD" situation.  In
“High Flood Situations™ a special “Orange Bulletin®™ is being issued
by the Central Water Commission to the users agencies which contains
the "special Hood message™ related to the high flood.

UNPRECEDENTED FLOOD

The flood situation 1s said 10 be “UNPRECEDENTED” when the
witer level of the nver surpasses the "HIGHEST FLOOD LEVEL”
recorded at any forecasting site so far. In “*Unprecedented Flood
Situwations™ a special “Red Bulletin®™ is beéing issued by the Central
Water Commission to the users agencies which contains the “special
flocd message™ related to the unprecedented flood.

From flood season 2006, as per Standard Operating procedure (SOP)

directives issued by National Disaster Management Diviston, Minmstry of
Home Affairs, vide letter No: 31-32/2003-NDM-I1 / 1T dated 10" April 2006,
{(made effective from 24" Apnl 2006). the eategonzation of alerts Is given

below:

Specific hazards have different categones of alerts as indicated below, For the
purpose of dissenunation of alerts of PMO/ Cabmet Secretariat, a uniform
system has been devised by categonizing each type ol alert in stages- Yellow,
Orange and Red. For [loods they are: (Referred as Flood- Central Wares

Comumission)
Category | Deseription | Stape
v Low Flood (Water level between Warming level | Yellow

.E.“d Uﬂ.‘.’l__EE_I" le u'ui_g'r_‘

i Moderate Flood (Water level below 0.50m less | Yellow
than HFL and above Danger :Level)

It High Flood (Water Level less than Highest Flood | Orange
Level but still within 0.50 m of the HFL) —

| Unprecedented Flood (Water Level equal and | Rexd

above Highest Flood Level-HFL)

In addition, All Mmistries/ Departments/ Agencies will be

required to transmit 12 hourly updates for Orange Stage. For Red stage, the
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monitoring will be done using 3 hourly updates.

Although, techmeally such flood situations when the fload level at o
forecasting sile just touches its previous HFL and does not crosses the same,
{l.c. It equals the previous HFL), cannot be termed as unprecedented flood
stfuntions, yet such [lood situation are also given the same mmportance by tlie
CWC in its lood messages as 1o the unprecedented flood situations

The above criteria are applicable so far only o level forecasts and not
to inflow forecasts. But in view of the mnprecedented floods in Krishna and
modenite floods in Godavan Basins, it is high time that similar critenia are
fixed for inflow forecasts too. The Teservoirs cannot store bevond its FRL or
MFL and thus all records of inflow will never ocour either m yellow/ red
bulletins, whereas the impact of the record inflows are phenomenal. For
example, the criterion for issue of inflow forecast should be the “LOW™ and
the highest ever attamed inflow (in Cumecs/ Volume in MCM m a gmiven
duration) should be the "“Unprecedented™ ever attained aitenon. The other
two, viz,, Moderate and the High are to be fixed, as per each forecast station's
historical data. The categorization of inflow shall be done taking into account
the total live storage of the resarvoir and the largest designed flood
discharging capacity and the likely affect of this discharge on the downstream
areas, for each inflow forecast stations,

The mflow in volume during the given duration indirectly indicates the
possibility of accommodating the given voluine or atherwise in the reservorr
The outflow pattern is decided keeping in view of the safety measures ol the
reservolr and the likely impact of the outflow from the reservoir likely 1o
cause damages/ ditficulties i the downsiream areas. Thus, the critena should
cover all the aspecis of the flood pattern at 1the reservoir as well as the
downstream. As the mflow computaton on hourly basis requires the hourly
reservoir levels and hourly outflows, the data processing 18 more complicoted
and tme conswming. 118 to be mentioned that the inflow computed on hourly
basis, on historical data should be completed and then ¢nteria 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.

1.4 EXPANSION OF THE NETWORK OF FLOOD FORE(CASTING
SITES

I'he operation and mamtenance of exasting lood Torecasting network
15 carmed out as per budget allotment each year under *Non-Plan® head and 15
thus subject to such restnctions and cuts applied 10 items under "Non-Plan’.
The expansion of the network with a view to cover additional flood prone
areas 18 covered under "Plan’ head. Work on such Plan schemes is subject to
approval of specihic schemes by the Government and the budget allocation of
funds. After flood season 2004, following one inflow forecasting site was
added in Nood season 2005,




S.No. | New added flood River State | -
forecast sites
1 Gandhisagar Dam Chambal Madbiya Pradesh

After flood season 2005, the following two level Torecasting sites were

added. -
S.No. New added flood River Stale -
forecast sites 2

| Sahibganj Ganga Jharkhand
2 Armnwad Krishna Maharashira =

With the addition of above sites. total flood forecasung sites became
175. Due to trial run of the MIKE-11 model at the Jaipur Division on real time
basis, the forecasts issued were pol sccounted for the food season 2005
However, few lforecasts issued were accounted for in the flood season 2006
onwards.,

The details of all the sites basin-wise as well as statewise during the -
flood season 2008, is shown ot Annex-T and Annex-IT respectively

L5 DAMAGE DUE TO FLOODS/ HEAVY RAINS BETWEEN 1953
TO 2008

The damage due to floods for the entire country were estumated 1o be
Rs.2214.405 crore (tentative) during the flood season 2008 as compared 0
Rs.3939 898 crore durmg 2007. The average annual damages 1o crops. houses
and public utilities from the year 1953 o 2008 as reported by the States/UT s
are of the order of Rs. 1827 31 crore (lentative), the maximum annoal damage
bemp Rs 886454 crore during 2000,

A comparative details showing the details of damages ocourred during
the flood scason 2006 to 2008 on different accounts, based on the repouts
(tentative), received from the revenue authorities of the state governments is
given in the Table L4, (Figures mven for all the three years are tentative-
Source: FMP Directorate- CWC)
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“Table 1.4: Damages occurred during flood season, 2006 to 2008

Sl hems Flood damages during Year the | Flood  Damages  during
Me, Year 19532008
2006 2007 2008 Average Max i
Yeur | Damage
(year)

i Area  affected (in {1.495 3.5449 0.000 7375 1978 17.300

| mha) | I (1978)

2 Popuilation affected (in 28.57 41462 19213 | 32.661 [9T8 70045
millions) (1978}

3 Damaged Lo 0,433 6305 1.783 3.620 2005 L&.8230
Crops(area (20053
in mhia)

4 Damaged to 306,526 1336.315 679284 | 712.647 2000 4246.62
crops(value in Rs, (2000

L Crore) .

5 Damaged to houses (in | 737355 1686135 914251 | 1212046 | 1978 | 3307542
numbers ) 1 L (19T8)

6 | Damaged to houses 16.053 | 1011967 | 441105 | 282.743 | 1995 | 1307.89

. (valbe in Rs_ Crore) i | (1993) |
|7 Cattle lost (in number) 8932 70650 17214 | 21478 1979 618248
(1979)
B Humim lives lost (in 500 2439 2143 1611 1977 11316
| numbers) - S R [ S N €A N

9 Damaged 10 312727 1591.616 | 1188.016 | 831.920 | 2001 560446
publicUtilites (in Rs (2001 )
Crores)

10 | Total damages to 665606 | 3939.808 | 2214.405 | 1846,838 | 2000 | #864.54
crops, houses & public (20000
utilities {(in Rs.

- Crores)

1.6 CALAMITY RELIEF FUND

-‘
The earlier system ol providing flood reliel as central assistance Lo states

has been dispensed with  as  per  recommendations of the Ninth Finance
Commission. In its place the Commission has recommended a scheme, which
is qualitatively different in the sense that specific amount has been allocated o
cach state under “"Calamity Relief Fund” and the states are expected to look

- after themselves in any situation ereated by natural calamities.  The central
govemmenl contributes 75 percent of the amount and the state governments

~ contribule balance 25 percent out of its 0wl resources.

]
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1.7 PLAN OUTLAY FOR FLOOD FORECASTING NETWORK

Plan outlay for the "Flood Forecasting Network of CWOC™ is available
under the plan scheme “Establishment and Modemisation of  Flood
Forecasting Network in India including inflow forecasts™ under the head
“Flood Control and Drainage”. The outlay of the scheme for the Temh Plan
Period 2002-2007 is Rs.65,00 crore (Rs.51 crore under “Establishment and
Muodernisation of Flood Forecasting Network in India including milow
forecasts™, and Rs. 14.00 corore under “Strengthening and Modermisation of FF
and HO network in Brahmaputra and barak Basin™). The actunl expenditure
mcurred during the year 2005-06. 2006-07 and 2007-08 were Ks. 9.6 Crore.
R5.12.07 Crore and Rs.10.57 Crore respectively. The aforesmd Plan scheme
has been renamed m X1 Mlan (2007+12) as "Flood Forecasung™ with the Plan
outlay of Rs.130 Crore. The expenditure incurred durmg 2008-09 1s Rs.
13.996 crore

1.8 NOMINAL COST OF FLOOD FORECASTING NETWORK

Flood Forecasting and Waming Network has helped in reducing (lood
damages. It has also helped in utilizing water resources in a better way by
properly reguliting the reservoirs/ batrages, ensuring safely of reserviirs,
ohviating unnecessary dislocation of population, reduction of expenditure on
flood fighting. The average ammpal expenditure on flood forecasting services
during X™ plan was Rs 4.66 crore only agamst an average annual flood
damage of Rs 1360 crores te. less than 0.33%. Though there are no daa
about preventuon ol damages as result of flood forccasting services, vet It is
waorth while even if it has resulied insaving of a few lives

L.8.1  Equivalent value of Inflow Forecast

It i3 to be noted that | Thousand Million Cubic Feet (TMC) (about
28.304 Million Cubic metre) of Yolume of water (the volume of water
approximately 311 cubic metre per second flow continuing for entire 24
hours) ¢an produce elecincity in Hydel Power house costing to the tune of Rs.
| ‘crare (as per 2003 prices), whereas the same | TMC of water can produce 10
crores worth of agricultural produce, provided at least 90 TMC of water is
made available for a duration of a crop (either Khanf / Rabi), At least
mfiow forecasts (28 sites ar present) m least 28 TMC of water would have
been saved becouse of tmely forecasts by UWOC, wnd this amount i1s actually
received by respective Electricity Boards and Revenue Departments of various
State Governments: This amount should be reconciled [or CWC Jor s
forecasting services every year.

1.9 ANALYSIS OF PERFORMANCE OF FLOOD FORECASTING
NETWORK

CWC carries out analysis and appraisal of the forecasting work. at the
end of monsoon season. Based on this, measures for mmprovements, if
necessary, are ientified, A summary of the performance of the work carred
out by the field divisions duning the flood season 2008 presented in chapter
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HE. On the whole, 97.95 percent of forecasts where within limits of aceuracy
While the performance of the flood forecasting system is satisfactory, yet there
is constant endeavor for bettes performance as new techmology and more data
are becoming available

L1 ORGANISATIONAL SET-UP OQF FLOOD FORECASTING
NETWORK

The present organizational set up of Flood-forecasting & Warning
Establishment of Central Water Commission under the Member (River-
Management) is spread over regional offices of CWC each headed by a Chief
Engineer. Eleven Circle Offices and iwenty one Divisions in its [ield
formations carry out flood forecasting activities. In the headguarters One
Chief Engineer (Flood Management) and a Directorate coordinate anl monitor
the Flood Forecasting activities. It also issues fAood bulleting at national level

The organizational chart of Flood Forecasting and Warning set up of the
Central Water Commnussion 1s given al Figure-1.




CHAPTER -2
SOUTHWEST MONSOON ACTIVITIES
2.1 GENERAL

India gets abouwt B0O% of its Annual rainfall during the south-west
monsoon from June to September except some portions of south-eastem parts
of peninsular India where the main rains occur during the period of north-cast
monsoon from October 10 December, which overlap with the receding stage of
the south-west monsoon in Ociober.  Oceasionally, cyclonic storm develop in
the south-west bay and move imto the Penmmsula and produces heavy min
during north-east monsoon season

Southwest monsoon advances from Malabar in the beginming of June,
It produces spell of heavy rainfall along the western coast of the peninsula and
on the southern slopes of Khasi and Jamntia hills in north- eastern region.

In association with the depression wihnch occasionally form in the
MNorth Bay of Bengal and move north-westwards, heavy rains are produded in
e central parts of the country, Onissa, Gangetic West Bengal, southiéin
districts of Bihar, Gujaral region, and East Rajasthan and in the later monsoon
months in and sround Morh Decean

A very amportant characternistic of southwest  monsoon s the
occurrénce of "break"”. The break situations arise when the monscon trough
shifts to the Himalayvas and are very important as these canse floods in the
nvers rising from the Eastern Himalayas. Sometimes, the phenomenon of
break sets i mmmediately after & monsoon depression has ocomrred. These two
CABSES OCCITINE 111 SUCCCS5I0nN SEerve o Ililﬂllﬁli'ﬁ' the floods

The whole India has been divided o the following 36 meteorological
sub-divisions by India Meteorological Department (IMD) since 2002 lor the
purpose of studies of ramfall/monsoon activities. The details of meteorological
sub- divisions are shown in ‘Table 2.1,

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

Excess : + 20% or more than normal
Marmal - + 19% 1o - 19% of the normal
Deficient 20% to - 59% of the norminl
Scanty - 60% to - 99% of the normal
Mo Rain (M.R.) - 100% aof the nommal
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Table 2.1; Details of Meteorological Sub-divisions

5.No. | Meteorological Sub- | 5.No. | Meteorological Sub.
Division Division
1 Jammu & Kashmir 19 Tamilondu & Pondichernry
Z Himachal Pradesh 20 Kerala
3 Punjab |21 { South Interiof Kamalaky
4 Haryana,Chandigarh & | 22 MNorth Interior Karnataka
Delhi
5 Uttaranchal 23 Coastal Kamataka
[} ‘West Uttar Pradesh 124 | Konkon & Goa
7 East Uttar Pradesh 125 | Madhya Maharashtra
R Bihar _- _?F!: Marathawada
9 Jharkhand [27 | vidatbha
10| Gangetic West Bengal | 26 | Chhatisgarh
11 Sub-Himalavan W.B. & | 29 East Madhya Prodesh
Sikkim i L
12 Assam & Meghalaya 30 West Madhya Pradesh
13 Amnachal Pradesh 3l Ciujarat region
14 Nagaland, Manipur, | 32 Sourashira, Kutch & Diu
Mizoram & Tripura
15 | Orissa 33 Easl Rajasthan
16 Telangana 34 West Rajasthan
A7 Coastal Andhra Pradesh 35 Lakshadweep _
15 Rayalascema 36 Andaman & Nicobar Islond

2.2 HIGHLIGHTS OF SOUTH-WEST MONSOON 2008

2.2.1 Cumulative rainfall distribution during monsoon season 2008

(June to September)
The cumulative seasonal rainfall for the country as a whole was near normal
Rainfall for the season (1st June to 30th September, 2008) was 98% of ts long
period average (LPA).
Seasonal rainfall was 107% of s LPA over Northwest India, 96% of its LPA
over Central Indin, 96% of its LPA over south Peninsula and 94 % ol itz LPA
over Northeast India.
Out of 36 meteorological  subdivisions, 30 meteorological subxdivisions
recorded normal rainfall, Only 2 (Punjab and Onssa) and 4 (Nagaland,
Manipur, Mizoram & Tripura, West Madhya Pradesh, Vidarbha and Kerala)
subdivisions recorded excess and deficient rainfall respectively,
Out of 36 meteorvlogical subdivisions, 92% of the country’s area comprising
32 metecorological subdivisions received excess/mormal rainfall and the
remaining 8% received deticient ramnfall during the season
Monsoon rainfall was marked by large temporal variations for the couniry as o
whole, as rainfall was 249 above LLPA In June and in July it was 17% below
LPA. The rainfall was near normal during August and Septembeér as it was 3%
and 1% below the LPA respectively.
While, there was rapid progress of monsoon over most parts of the counlry
after the onset over Kerala on 31st May, there was delay in withdrawal of
monsoon from northwest India. Monsoon covered the entire country on 10th
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July against its normal date of 15th July. The withdrawal of monsoon from
west Rajasthan commenced on 20" September 2008 ngainst normal date of 1st
september.

IMIY's long range forecast for the seasonal rainfall over the country as wlhiole
and over different homogeneous regions except northwest India have been
accurate. However, the seasonal ramnfall over northwest India and rainfall
during July for the country a5 a whole have not been dccurate. While the
prediction overestimated the minfall during July for the country as a whole, it
underestimated the seasonal rainfall over nonhwest India.

2.3 ONSET OF SOUTH-WEST MONSOON SEASON 2008

Chimatologically, the somthwest monsoon has an onser phase from end
of May w end of June and a wihdrawal phase from the frst week ol
September contimnng up 0 the middle of October. The Figure No 2.1 and
Figure No.2.2 are showing the “Normal dates on Onset and Withdrawal”™ of
southwest monsoon in India, respectively. The intervening months of July and
August are the months of peak monsoon activity. However, the rainfall oves
vanous parts of the country occurs in association with the movement of low
pressure systems.  The monsoon rainfall thus has its active and weak phnses
Also the paths traversed by the low-pressure systems determine the spatial

ramfall pattemn.

DPuring phases of the weak monsoon activity mentioned above, the
monsaon trough of low pressure, which normally runs across the northern
parts of the country, shifts 1o the foothills of the Himalayas. This produced
heavy rainfall and led to floods in Bihar, West Bengal and northeastern states

Southwest motisoon advanced owver parts of southeast Bay, most pats
of Andaman Seéa and Bay Islands on 10 May, 2008, about 5 days ahead of jrs
normal date (Fig. 1). The monscon set in over Kerala on 31 May, one day
prior 1o the normal date. Further, advance took place quite rapidly mainly due
to a depression (5 — 6 June) over the east central Arabjan Sea and a well
marked low pressure area (9 — 11 June) over Saurashtra & Kutch and
neighbourhood. By 16 June, southwest monseon had covered most parts of the
country except for some parts of Rajasthan. The rapid advance of monsoon
could be attributed to the interaction of the monsoon circulation with miud-
latitucde westerly system. Subsequently. there was a hiatus o the further
advance due to the weakeming of the monsoon current. The monsoon covereil
the entire country by 10 July, agamst normal date of 15 July. The advance ol
south west mensoon 2008 is enclosed as g 2.3

24 SYNOPTIC FEATURES ASSOCIATED WITH THE MONSOON
2008

The mid latitude westerly intrusion, which oceurred during advance
phase, resulted into above normal rainfall over most parts of north India
(North of Lat200 N) during June. The monsoon trough with normal
southward tilt with height could not be active due to the absence of normal
large scale north-south honzontal temperature gradient, The break momsoon
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conditions also prevailed over the country during second fortmight of July. h
adversely affected the rainfall over the central and south peninsular India in
July.

Compared to last two years, the frequency of monsoon depressions has
been less with development of only four depressions dunng this monsoon
scason. These included one depression over the Arabian Sea and another over
Bay of Bengal during June, one land depression over coastal Onssa durning
August and one deep depression over the Bay of Bengal during September.
The tracks of these systems are shown in Fig. 2.4 The monih of July was
devoid of any monsoon depression like the previous July of 19935, 1998, 2000,
2001, 2002 and 2004, However, seven low pressure arcas developed during
the season and contributed to the seasonal rainfall.

The depression over the Arabian Sca during 5th to 6th June moved
away westwards and weakened over the Ocean. The second depression over
the Bay of Bengal during 16th to 18th June crossed Bangladesh coust aml
moved across Gangetic West Bengal and Jharkhand., U then moved as a low
pressure area upto east Uitar Pradesh and adjoining east Madhya Pradesh. The
systemn cansed heavy o extremely hegvy minfall over Gangetic West Bengal,
north Onssa and Jharkhand leading to flood over these regions. The third
systemn was a land depression (Y% — 10 August) over coastal Onssa and was
short lived with the life period of less than 12 hours. The fourth system was a
deep depression (1519 September) over the northwest Bay of Bengal which
crossed Onssa coast near Chandball and moved across north Orissa, north
Chhattisgarh, northeast Madhya Pradesh and central Uttar Pradesh, The
remnant low pressure area moved upto northwest Ustar Pradesh, This system
caused heavy to extremely heavy rainfall over Orissa and Chhattisgarh leading
1o severe lood over Orissa. This system also interacted with mid-Latitude
westerly Systems and caused guurl minfall over northwest Indin and led w
Mood over Haryana and Himachal Pradesh, Apart from the above systems, 7
low pressure areas formed during the season.

25 RAINFALL DISTRIBUTION IN INDIA DURING THE
MONSOON SEASON (2008)

The southwest monsoon rainfall (June to September) for the period |
June to 30 September 2008 for the country as a whole and four bromd
homopeneous regions are as follows:

Table 2.2: Southwest monsoon rainfall (June to September) for the
country as @ whole and four hroad homogenous regions

Region Actual Mormal Percentapge
{rram) ) Departure
All =India 873.2 8922 2%
Northwest India 651.7 Gll.6 T |
Central India 0569 993.9 A%
South Peninsula 692.5 722.6 A% —.
Nartheast India 1356.0 1427.3 -Bi
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2.0 WITHDRAWAL OF MONSOON SEASON 2008

Ihere was o delay in the commencement of withdrawal of southwest
monsoon from extreme west Rajasthan. The southwest monsoon withdrew this
vear from enlire Jammu & Kashmir, Himachal Pradesh, Punjab, Haryana
Chandigarh & Delhi, west Rajasthan, most parts. of Uttarakhand, west Ul
Pradesh and east Rajasthan, some parts of north Gujarat State and north
Arabian Sea on 29"  September. The normal dite of withdrawal of southwest
monsoon from west Rajasthan 1s | September The delay was mamly due o
the presence of systems i westerlies over northwest India imeractung with the
monsoon - crrculation. Comparmg with recent years (1990-2007). the lilesi
withdrawal i recent years from west Rajasthan took . place on 30 Septembio
durmge 2007,

{Note: Sources of this Chapter have been taken [rom “end of Monsoon report
2008 from web site of the India Meteorological Departmient collected [rom
lime to time.)
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CHAPTER 3

FLOOD FORECAST PERFORMANCE

3.1 FLOOD FORECASTING EVALUATION - PRESENT
CRITERTA AND PROCEDURE

A number of techniques are beng utibised for lormulation ol river
stnge and infllow forecasts by Central Water Commission.  While miflow
lorecast is being provided for assisting m reservorr regulation, the stage
forecast is done about the predicted water level well ahead ol its occurrence.
An accurate forecast s one where the lorecast level and conesponding actuul
observed level exactly synchronize or have such a small difference that it can
be 1aken as reasonably accurate, In an ideal situation, not only the forecast
and the corresponding observed value of river stage/ inflow should be the
same but also the time of such occurrence should be the saume as tha
predicted,

32 EVALUATION CRITERIA FOR STAGE/ INFLOW
FORECASTING

According 1o the present  norms of Cemral  Warter Comumission. a
forecast of a Mood forecasting site 15 considered 1o be reasonably accurate il
the difference between the forecast and the corresponding actual observed
level of river lies within +/-15¢m. In case of inflow farecasts, a vanation
within +/-20% cumec/MCM is considered acceplable.

3.3 FLOOD FORECASTING ACTIVITIES

During the flood season 2008, there were 175 flood forecasting sites
including 28 mflow lorecasting sites in operational condition

3.4 RIVERWISE DETAILS OF FLOOD FORECASTING
ACTIVITES & ACCURACY OF FORECAST

3.4.1 Brahmaputra Basin

During the Mood season 2008, analysis of the flood forecasts 1ssued
reveals that owt ol 6691 forecasts, 2683 forecasts (40.10%) were issued o
sites located on the main Brahmaputra and tributaries. Out ol these, 2638
(98.32 ) were found within permissible limit of accuracy
3.4.2 Barak and Meghna Basin

During the flood season 2008, 162 forecasts (2.42 %) were issued for

five sites. Out of these, 161 forecasts (99.38 %) forecasts were found within
permissible limit of accurmcy
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J4.3 Ganga Basin

During the flood season 2008, 3020 forecasts (4514 %) were issued
for 64 sites, ow of total 87 sites located on the main Gangs and its iributaries
No forecast was issued for the remaining 23 sites. Out of these, 2969 forecasts
(98.31%) were found within permissible limit of accuracy,

4.4 Eastern Rivers Basins including Mahanadi

During the Mood season 2008, 148 Torecasts (2.21 %) were issued Tor
all mine sites and 129 (87.16 %) lorecasts were found within permussible lima
of accuracy. Also B7 forecasts (1.30 %) were 1ssued for two sites located on
the Mahanadi river basin, of which 83 forecasis (95,40 %) were Tound withimm
permissible limit of accuracy.

3.4.5 Godavari Basin

During the flood season 2008, 137 forecasts (2.05 96) were issued for
all forecusting sites, of which 124 forecasts were found with Y0.51 percent
accuracy, The lighlight of this vear is the "rocond flood”™ in the upper mosi
reaches of Godavar (from source to Kopergaon), which had demolished the
infrastructure: of CWC's telemetry system at Nasitk, and major damages al
some sites downsiream.

A4.6 Rrishna Basin

Durinng the flood season 2008, 397 forecasts (593 %) of the Lotal
number of [orecasls, were issued [or seven forecasting sies and 395
forecasts (99.50 %) were found within permissible limit of accuracy. River
Pennar, the lone river in southern river system, the river did cross the warning
level, for a short while, and one forecast was issued whiclh was within limits

347 West Flowing Rivers

During the flood season 2008, for the West-flowing rnivers which
comprises of the Narmada, the Tapi ete, 57 forecasts (0.85 %) were ssued for
sites, out of [fteen sites.  Here, 35 forecasts (9649 %) were found withm
permmssible limit of accuracy

A48 Owerall Performance:

Thus, in the nine major river systems in the country where "Flood
Forecasting & Waming Network” of the Cemral Water Commission exists,
ariid floods are bemg monitored, the accuracy of the forecasting performance
during 2008 season vanes from a maximum of 99.50 % for Krishna Basin and
its tributaries to a8 mimimum of 87.16% for the Eastern Rivers (excluding
Mahanadi). The overall accuracy performance was of the order of 97 95% for
the couniry as a whole.
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Further analysis of forecasts performance for the food season 2008,
also reveals that 100% forecasts were issucd for the 82 flood forccasting sites
as listed i Table 3.1

Table 3.1 : List of Forecasts Stations with 100 % accuracy

“Name of the MName of FIF sie Wame of the Mame of FI° sie
FIVET FIver
(ranga I Hardwar Y amiina i [y BT o
2 Dralmuw 2  Agm
3 Ghozipur Ken | Bamda
4  Buxar Cromat | Luckmow -
3 Ballia CGhaghro | Exarauli
[ Fatma (Dighaghat) 2 Crangpur Siswan
1 Pama (Gandhighat) Rapri | Bansi
b4 Hathisdah 2 Gurakpir
9  Munges Sorne | Mg
1] Bhagalpur Gandak I Chailii
11 HKahalgaon 2 Rewaghin
L. 13 Siuhibguni 3 Hlazipur
Ramganga |  Moradabad Burhi 1 Lalbeghinghni
Bagmafi | Bembad 2 Muzaffarmr
- !].ﬁji!_!l].‘l.l i Smashyn
Adlhwarn | Kamtanl o Rooserm
= 2 Ekmighal 5 Rhogagia. |
Foanmla Balan | II:.|!1|II.11r_'[j_1|| dnldhaka | NH-3)
B | Basua 2 Pathahhanes
.. Raltara Tiztu 1 Domohani.
3 Kuraela 2 Mekhligan|
! [‘-_Ll-lmn.mr.!.'l [ Jhivwa Barak | AP Hat
Mayurakshi | Maszanjore Dam Katakhal | MAatle it -
| 2 Tilpara ﬂ.‘ln’:iﬂt ._‘iuhl_".r narekng | | [{::‘iytul_ -
| Aloy. 4 Cilicropara _ _1.1:'”!.’__'{.'_“.“!“!-' 1.1 NH.S Road Bradpe
Damodar | Temughat 1am Kushikuluya I Purushomampiu
2 Panchet Do ¥ FHATTHE] | Adipineal e
i I]Iurg.:[:m Barrage 2 M irmaparm
ii-:m-q ki I Maiifion Dam Ciodavari i Faikwadi Dim |
Brahmaputra | Dilvrugrah 2 Sriram Sagar
2. Meamatighai L) Eluminagaram
3 Cioalprra 4 Doy guddim
4 Dhuibri Wainganga | Bhandara
I]ikhu'l.":'__ d | _ Shi'.'}:uaru_ L Mi’“iiﬂ, | Mizamaagar 'I].ir_n
Subunsirl I Badatighat Indravati | Jagelilprn L
THursers (5) 11 ‘:‘!E:lniﬁ_il::ui - Forishina | Adamati Dam
Faopilii 1 Kampur 2 Morayanpor Dem
| 3 !}!Ii_l_rmiltli ] Provadarshing
Bek) | Hela NHX 4 Sosallam Do
Mundeshwan | | Harimkhola | Bhinma I Bleamnpgaon
Damanganga i Madhuban Diam | Tinpbhoidra I Tungabhadm Dam
Total in the year : 82

There was no sile where all the issued forecasts were beyond the
prescribed limit of accaracy diring the flood season 2008, Sitewise “Forecast
erformunce” oul o '_: OPCralion Hll L= T b E OO Season s IS s5IUYWIT
Perft 1 of 175 operal | sit flood 2008 |

Table 3.2.




Table 3.2: Site wise “Forecast Performance” of Nood lorecasting sites of
CWC in Flood Season, 2008

Sk | Details of sites within

No.| different  range of Flood Season
permissible  limit of | 2008
accuracy (+/-15cm,+/- | No. of T age
20 %% cumec) Sites

L | Sites with performance | 0 Nil

ncourncy  between (0.0
% to 25.0%

2 | S5ites with performance {} Mil
accuracy between 251
% to 50.0%

3 | Sites with performance 4 03.13%
accuracy between 50.1
% 1o 75.0%

4 Siles with performance 42 3181 %
accuracy between 75.1
% to 99.99%

5 | Sile= with 100% R2 64.06 %
performance accuracy
i.e. where all forecasts
issued were within
permissible  limit  of
| RCLUTRCY. B || — -

6 | Sites with 0.0% mi | Not
performance  accuricy applicable
i.e. where all forecasts
issued  were  beyvond
permissible  lioni  of

| accuracy
e | Total sites where 128

forecasts were issued

The other detnils of the Basm-wise |, River-wise forecasting sites, such
as their nmmes, warmning levels, danger levels, previous highest Nood levels and
the maximum levels attained during the flood season 2008 together with
number of forecasts issued, the munber of forecasts within permissible limit of
accuracy and the percentage of accuracy, are given in Amnex-I. The major
Basin-wise performance of [lood forecasting stations in India is given in
Annex-10.

A5 STATEWISE FLOOD FORECASTING PERVORMANCE
There are 15 states, one Union Temitory of the Dadra & MNogm

Havel. and Nanonal Caputal Territory of Delhi so far covered under the Flood
Forccast and Warning Network of the Central Water Commssion. The
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statewise Mood forecasting information in India during the flood season 2008,
is given in Annex =11 Theiwr salient features are as under;

A5.1  Andhra Pradesh

PDuring the flood season 2008 out of 9 level forecasung sies and 7
inflow lorecasting sites, no forecast was reguired on 4 level forecasting site
viz., Kaleswaram, Kunavaram, Rajphmundry on Godavan and Nellore Ameut
on Pennar. Foreeasts 'were issued [for all others, IU 18 revealed that 52 Tevel
[orecasts and 240 inflow forecasts, ot of which 46 lorecasts (B8.46 %) aund
234 forecasts (97.50%) were found within limits respectively.,

152 Assam

In the state of Assam, there were 24 forecasting sites und all of them
were level forecasting sites.  Forecasts were issued for 23 sites, exdluding
Naharkatia. It is seen that during 2008 season, 2653 forecasts ont of 2691
forecasts (98.59 %) were found within limit of gccuracy

353 Bihar

In the state of Bihar. there were 32 level forecastng sites. Oul ol 1463
lorecasts dunng the Hood season 2008, 1457 forecasts (9959 52 were Tound
within [lmit ol aceuracy, issued for 29 forecast stations

354  Chhatisgarh

In the state of Chhatisgarh there was only one level flood forecasting
site (re. Jagdalpur) on the Indravati river (o tributary of the Godavari river)
11 forecusts, out of L1 forecasts (100 %) were found within limit of accuracy
during the flood season 2008.

A5.5 Gujarat

I'here were 11 flood forecasting sites m the state of Gujarat mcluding
five inflow forecasting sites. However, the forecasts were issued for only two
mflow forecasting sites. Out of 34 forecasts issued, 33 forecasts (97.06 %)
were Found within limits of accuracy during the {lood season 2008,

156 Haryunu

Meither any hydrological data was collected nor any forecast was
issued for the lone site Tajewala weir on the river Yamuna in the stale of
Haryana during the flood season 2008 also. Instead data from an upstieam site,
namely, Hathmi Kund Barrage were collected. Consequently, the amalysis of
the forecasts data did not explain / reveal any flood situations 1 the state. The
Upper Yamuna Invision will be asked to try for inflow forecasis either 1o
Hathinikund or Tajewala wherever real nme data are available.



3.5.7 Jharkhand

In the state of JTharkhand, there were four inflow and one level Aood
forecasting sites. Flood forecasts were issued for all of them. Durning the flood
season 2008, all 252 inflow forecasts (100 40) and all 80 level forecasts (again
100 %) were found within limit of accuracy.

158 Karnataka

There were tour [lood lorecasting sites in the state of Karmnalaka which
includes three inflow forecasting sites and one level forecasting site, namely,
Deongaon on the river Bhima, tributary of the Krishna, During the [lood
season 2008, all 175 inflow forecasts issued for 3 stations as well as 1 level
forecast, were found within limit of accuracy (both 1005).

A5.9 Madhya Pradesh

In the state of Madhya Pradesh, there were two level forecasting sites on
the river Marmada and | mflow forecast site at Gandhisagar. Dunng the flood
season 2008, Necessity did not arise 1o issue any forecasts. either level or
mflow

3510 Maharashira

There were eight forecasting sites including two inflow forecasting
sites, In the siate of Maliarashius, Forecasis were issued Tor all six leval
forecasting sites, During the flood season 2008, forecasts were issued for the
lone level forecasting sites, viz at Kopergaon. It is scen that out of 26 level
forecasts, 25 level lorecasts (96.20 %) were found within limit of accuracy
107 inflow forecasts were issued for two inflow forecasting sites and 101 were
within limits of accuracy.

3.5.11 Orissa

In the state of Orissa, there were eleven level MNood forecasung sites
mnd one inflow forecasting site t.¢, Hirnkud Dam on the main river Mahanad).
During the flood season 2008, 150 level forecasts (M).36 %) out of 166 level
lorecasts were found within limit of accuracy. For inflow forecasting site 54
forecasts (94.74%) out of 57 forecasts were found within limit of accuracy

3.5.12 Uttarakhand (formerly called Uttaranchal)

There were three level forecasting sites in the state of Uttaranchal,
namely, Stinagar on the Alaknanda, Rishikesh and Handwar on the mun niver
Ganga. Forecasts were issued for the remaming sues. viz., Harndwar and
Rishikesh. During the flood season 2008, all 4 forecasts issued only 10
Haridwar (100,00 %) were found withan limit of accuracy,
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3513 Utiar radesh

There were 35 flood forecasting sites in the state of Ultar Pradesh,
which includes one inflow forecasting site at Narora barrage (U/S) on the niver
Gunga. During the flood season 2008, oul of 790 level forecasts, 762 forecasts
(V6.46%) were found within limit of accuracy. Further out of 70 nos., 67
inflow forecasts (95.71 %) were found within limit of accuracy.

3.5.14 West Bengal

In the state of West Bengal, there were 14 flood forecasting sites,
which meiude three inflow forecasung sites. Durning the flood senson 2008,
out of 331 level forecasts, 315 forecasts ( 95.17 %6) were found within liomt
of accuracy. and out of 157 inflow forecasts, 153 ( 99.44 %) were found
within limit of accuracy, issued for 12 sites i total (10 level and two inflow
slations)

3.5.15 Dadra & Nagar Haveli

In the Union Temritory of Dadra & Nagar Haveli, there was only one
flood forecasting site at Daman on niver Damaganga. No [lood forecast was
issued for the site dunng the flood season 2008, (The Madhuban Dam hsted i
this Union Termitory up to 2004, actually belonged to Guiamit {Valsad Distnet)
and the modification has been done m subsequent reports.

3.5.16 NCT of Delhi

Ihere are two (lood forecasting siles in the National Capital Tetrritory
of Delln (NCT ol Dellih), namely, Delhi Railway Bridge on the Y amuno niver
ad Dhansa Repulator at Delli and Haryana border on the Sahibi river, o
tributary of Yamuna river which is commonly known by name ol Nazafgarh
drain within Delhi town. Both the sites are level forecasting sites.  Forecast
wis issued for Delhi Railway Bridge only. During the flood season 2008, Oud
of 27 forecasts, 25 forecasts (92.59 %) were within limits of accuracy

The Statewise performance of flood forecasting stations in India is given
in Annex-11.

3.0 AN OVERVIEW OF FLOOD FORECASTING PERFORMANCE

Dunng the flood season 2008, an average nurnber of flood forecasts
1ssued per forecasting site was 52.27. The number of forecasting sites where
the performance accuracy of the issued forecasts was [ound nbove 9795 %
(Mational average for flood season 2008) was 87 sites ( 67.97 %) which
incliwles 82 ( 46.5 %) flood forecasting stations having 100 % accuriute
forecast.

The flood forecasting performance of the level forecasting as well as
inflow forecasting sites from 1986 10 2008 is given in Annex-12.
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CHAPTER -4
RIVERWISE APPRAISAL OF FLOOD EVENTS
4.1 GENERAL

All the 175 flood forecasting sites including 28 inflow forecasting sites
were operational Le. where desired hydrological data was observed [/ collected,
during the flood season 2008, Durnmng the flood season 2008, all the 175 tlood
torecasung sites moluding 28 inflow forecasting sites, were operational. Out of
147 level forecasting sites, water levels at sites (excluding Kanpur), equaled o
exceeded their warmning levels and at 102 sites, the flood level exceeded the
danger levels, Unprecedented floods, exceeding previous highest food levels
{HFL ), were experienced at 5 sites, and the levels were recorded within 0.3 m
of their respective HLE.L at 8 more sites exclusively (total 13 on or above
High Flood). All these forecasts were within prescribed limit of acouracy

Details of unprecedented and high flood events in the various rives
systems covercd under the Flood Forecasting & Waming Network are given in
Annex- 5 and Annex-6 respectively. Moderate and low flood cvents were
observed at 32 and 50 sites respectively as listed at Annex-7, for the year
River wise flood events are described in the following paragraphs

4.2 FLOOD EVENTS IN THE GANGA BASIN

The Ganga basin comprises ol the main stream Ganga and s
tributaries / sub- inbutaries which were covered under the CWC's Flooud
!"':}I'c'.::n_'-:iing Network. During the [lood season 2008, there were 87 flood
forecasting sites in the whole Ganga Basin, which included 77 stape and 10
inflow forecasting sites. The details are given below

-.‘ar Mamme af the Tota! Farecasts =) Mamée of the Tatal Foresasty
No fiver ool nECesiany Ho river no.of iecessary o
fle wt he
pollis 5 Ty
Gairga Basin:

1 | Ganga 22 17 | 18 | PunPun T 4 1

I 2| Alaknanda 1 0| 15 | Gandak ] A
i | Ramgang: 1 i 16 | BurbiGandak 5 5

4 | Yamuna Bl | A 17 | Bagmatlh | T &

5 _'Fl:ih|bi 1 i 18 | Adbhwara Gooaup 2 }_

b | Chambal 1 [ 19 | Kamba Balan — 1) 1

| 7 | Batwa - 1% 1 -0 20 | kes . 3 3
B | Kan 1| 1 21 | Mahananda 7 F i

9 y ‘_@E'r_rlill_l -2 2'_ l'_}.- : iﬂnp—umﬁhl .i_ = '

0| sar 1 1 22 | Ajoy i 1
11 | Ghaghra B 5 44 | Damaodar 3 EN

11 | Rapel 21 31| 35| Barakar | X 1
_IJH Sore : 3 1 26 | Mundeshwari | 1] i
27 | Kangsabati | 2 i

N Tatal | 87 | fid




During the flood season 2008, the unprecedented flood occurred only af
Elgin Brndge amd Ayodhya on Ghagra, a major tributary of Ganga. Refer
Annex-5. High food events occuned at Harinkhola on Mundeshwari, Elgin
Bridge and Ayodhya on Ghaghra,Balrampur on Rapti, Ekmighat on Adhwars
Group, Benibad and Hayaghat on Bagmati, Chatia and rewaghat on Gandak,
Muzaffarpur, Samastipur and Rossra on Burhi-Gandak, Jhanjharpur on Kamia
Balan, Basua on Kosi. Refer Annex-6. The occurrence of Moderate and Jow
flood events 15 given in Annex-7.

4.3 FLOOD EVENTS IN BRAHMAPUTRA BASIN
The Flood Forecasting and Waming Network of the Central Water

Commission carried of the main river Brahmaputra and its 16 tributaries ¢ sub-
tributaries during the flood season 2008, The details are shown below

51, Name of the | Total Fore- 5l Mame of the | Total Fare-
Mo, | river no.of casts Mo Tiver no.of f/c | casts
ffc fieces- sites NECes:
sitas 5ary at sary aft
1 | Brahmagutra 6 G 10 | Beki 1 1
2 | Burhi Dihing 2 1 11 | Pagladiya 1 1
21 Desang ' ' 12 |[Manas__ | 1 ¥
4 | Dikhow ! J 13 | Sankosh 1 !
5 | Subansin | 1 14 | Raldak-1 1 1
6 |Dhansin(s) | 2 | 2 15 | Torsa 1 Y
7 | Jiabharali 1 L 16 | Jaldhaka | 2 | 2
|8 | Kopill 2 2 7| Tsta | 2 | 2
g | Pothimari 1 | Total: 27 | =B

During the flood season 2008, the “Unprecedented” flood event oceurred ol
NH Road Crossing on Putluman (Assarm). "High” flood events occurred al
Road bndge on Beks, in addition to location mentioned in Unprecedemtied
Nooads. Refer Annex -6, The occurrence of Moderate and low [Moods 18 given
in Annex-8.

4.4 FLOOD EVENTS IN BARAK AND MEGHNA SYSTEM

The Barak and Meghna River System under the Flood Forecasting
and Waming Metwork of the Centrnl Water Cammission covers live rivors,
namely the Burak, the Katakhal, the Kushiyvara, the Mami and the Gumti
rivers. The river system enters imto Bangladesh in the downstream of Silch
i Assam.

There were five level flood forecasting sues in the Barak & Meghna
basins syslem, pamely Annapuma Ghat, Matizurd, Karimganj, Kaliashahar and
Sonamura, one each on Barak, Katakhal, Kushiyara, Manu and Gumtl rivers.
The sites AP Ghat, Matizuri and Karimganj are in Assam and the Kailashahao
and Sonamura are in Tripura. There is no inflow forecasting site on any of
these rivers. Forecasts were issued for 3 sites during the Rood season 2008,
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excluding Kailashahar and Sonamura, The occurrence of Moderate and low
floods is grven in Ammex-8

4.5 FLOOD EVENTS IN EASTERN RIVERS SYSTEM

The Eastern Rivers under the Flood Forecasting and Warmmg Mebwork
of Central water Commission are the Subernarekha, the Burhabalang, the
Baitarn, the Brahmanit, the Rushikulia, and the Vamsadhara,

There are nine lood forecasting sites including one inflow forecasting
site at Goita Barrage located in the state of Andhra Pradesh. Remaining all the
8 level forecasting sites are in the state of Orissa. During the flood season
2008, flood forecasts were issued for all forecasting sites, excluding Rajphmt
on Subarnarckha. At all the 9 forecast sites, forecasts were issued.

During 2008, once again Subamarekha at Rajghat recorded
"Unprecedented” flood (refer Annex 5) as well as “High™ flood (refer Annex
0). Moderate and low flood events are tabulated in Annex- 9,

4.6 FLOOD EVENTS IN THE MAHANADI BASIN

In the Mahandi basin, Central Water Commussion has so far covered
only the main stream Mahanadi under its Flood Forecasting and Waming
Network setup. There were four flood forecasting sites, one being the inllow
forecasting site at Hirakud Dam in Orissa. During the flood season 2008, all
the sites were operational in Mahanadi niver. Forecasts were issucd for all
operational sites, whenever level/ inflow value crossed the respective lorecast
criterta. Level/ inflow forecasts were ssued at all the four ststions i the
Basin,

It 15 seen that the no “"Unprecedented” flood ocourred and only “High"
flood occurred ar Narag on Mahanadi, Nimapara on Kushabhadra, a
distributory of Mahanadi and Alipinagal on Devi, another diswibutory of
Mahanadi during flood seasons 2008, However, the moderate and low flood
events observed are given.

4.7 FLOOD EVENTS IN THE GODAVARI BASIN

The Flood Forecasting and Waming Network of Central Waler
Commession, covers of the mun nver Godavari and four of s mamn
ributaries, numely, the Wardha, Wainganga, the Manjira and the Indraviati
rvers. There were 18 flood forecasting sites which were operational durmg the
Hood seasons 2008, Out of these, 12 sites were on the main Godavan river
mcluding two inflow forecasting sies; Jallowadi dam and Srirmm Sagar
(Pochampad). one in Wardha river. iwo each on the Manjira and Wangaga
rivers, and one in the Indravay nver. Two snes on Mangira, namely. Sigu
dam & Mizamsagar Dam were also biflow forecasting sites.  The details are
shown below.
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5l Mame of the | Total Fore- 5. Mame of the | Total Fires-
MNo. | river no.of casts Mo, rivias na.of /¢ | casts
ffc feces- sites HECES
sites sary al sary al
1 | Godavari 12 T b Wainganga 2 ! 1
3 | Wardha 1 o 4 Manjira 2 2
& Indrawvat| 1 1

During 2008 season no unprecedented or high flood evemts were
recorded in this Basin. The details of moderate and low events are shown in
Annex-9.

4.8 FLOOD EVENTS IN KRISHNA BASIN

Flood Forecasting and Warmning Network of Central Water
Commitssion, covers of the main river Krishna, two of its main tributaries,
namely, the Tungabhadra, and the Bhima There were ¢ight flood orecasting
sites on these rivers, which were operational during the flood season, 2008,
Out of these sites, five sites (all inflow forecasting sites) are on the main river
Krishna, two on the Tungabhadra (one level & other inflow forecasting site)
and one on the Bhima. Aq all the sites inflow/ level forecasts were issued.

During 2008 season, no major flood event oceurred anywhere in the
basin. The details of moderate and low events are shown in Annex-9,

4.9 FLOOD EVENTS IN WEST FLOWING RIVERS

The imponam west flowing rivers include the Banas. the Sabarmati,
the Mahi. the Narmada, the Tapi, and the Damanganga nivers. The Flood
forecasting and Waming Network of Central Water Commussion covers all the
above rivers, There were fifteen Nood forecasting sites on the above rivers,
including six inflow forecasting sites, One sile on the Banas at Dantiwndda
Dam is an inflow forecasting. One level forecasting and one inflow {orecasting
sites exist on each of nivers, the Sabarmati and the Mahi. There are Four siles
(all stage lorecasting sites) on the Narmada. Two inflow and one level
forecasting sites are located on the Tapi, and one inflow and two level
forecasting site are on the Damanganga. During 2008, only inflow forecasts
were 1ssued at Hamur Dame and Ulkai Dam on niver Tam and at Madhuban dam
on Damanganga.

During the flood season, 2008, there were no unprecedented as well as
high flood events in any of these sites. The details of moderate and low events
are shown in Annex-9.

4.10  FLOOD EVENTS IN SOUTHERN RIVER SYSTEM
There was one forecasting site at Nellore on the Pennar river. During

2008, no forecast was necessary, as the river did not cross warning level
Details are given in Annex-9.
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1.11 AN OVERVIEW OF FORECAST EVENTS

[he unprecedented events were expenenced at 5 sites in the year 2008
m the rvers Puthiman, Subamarckha, Mahanadi (Devi- Distributory) dnd
Ghaghra, and “"High™ flood events occurred at 13 sites. No forecasts were
1ssued at 47 sites (42 level forceast sites and 5 mflow forecast sites)



CHAPTER 5

RESPONSE FROM USER AGENCIES

5.1 Czeneral

Central Water Commission performs the Flood Forecasting and
Waming job on flood prone interstate river basing in the country. It issues the
forecast 1o the users such as various civil and enginecering departments of the
state and  central  govermments  including, railway, defence, revenues
authorities, public sector undertakings besides National Disaster Management
Cell in the Ministry of Home Affairs, who are responsible for taking tunely
flood fighting measures, rescue operations including shifting of flood affected
people to safer places etc.

Though the vanous state government agencies in-charge of the flood
management and relief operattons generally do not give their views in wriling
on usefulness of the flood forecasting activines of CWC, yel some of them do
write o the Central Water Commission conveving then views on the
usefulness of the flood forecasts received by them.

5.2 Appreciation letters received during flood season 2008

Abstract of some of the messages received by our field unit during the
Mood season 2008 are given below

5.2.1 LEngineer-in-Chief, Water Resources, Govt. of  Orissa,
Bhubaneswar.
Lrono; FC-H-CWC-2B8/38/459 dated 19, 12,2005

"I feel great to mention here that the availability of swch facilities i Jorm of
supply of nidrometorolopical infornwetion and sitnation forecast ete., [Round
the clock) from pioneer organizations like CWC & IMI) have made it possible
time and again to overcome successflly the flood exigencies in time and with
better preparedness, As an active user of online data and forecasts of CWC, 1
dos exprexs my deep thanks and pratitude 1o the CWC Qrganiyation”.

5.2.2  District Magistrate & Collector, Keonjhar, Orissa.

" Flood forecast received from you...... ts hiehly beneficial for arranging relicf
and preventive measures”

5.2.3 Superintending Engineer, Damanganga Project Circle, Valsad,
(Gujarat).

“The flood forecasting services vendered by your divivion during 2008 wes

kseful 1o Damanganga reservoir project. [I 5 reguesied 1o reidér snch
services in futire also, However, it is also reguested you to send the forecasts
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fientedy 50 that necessary action can be taken 1o release the water feom the Damn
avcordingiyv®.

5.24 Executive Enginner, Jalgaom Irrigation Division, Jalgaon,
iMaharashira).

“It is to inform that the flood forecasting services rendered by CWC, Tapi
Division, Surat, and Upper Tapi Sub-Diviston, Bhusaval were very much
H.&'r‘_:ﬁ.li’ tor Hathnur Da. The ﬁf.-r'm'cr_':e‘s recerved well in time angd J'h"-l"rll’n!' LN
considerably in planning of the reservoir storage optimizing in wtilization of
water for various purposes, flood routing and dam safety, due to this forecast,
gate pperation can be done in time 5o as o release moderate flood or to
maintain inflow and outflow ax required. Hence no damage is observed during
menseon 2008, It is reguested to render such services in futiere alse”

5.2.5 Swperintending Engincer, Flood Control Circle, Khagaria, (Bihar}

“The daily water level and forecasting bulletins are regularly recerved i this
affice, which is quite appreciable. These bullerins are useful o wus. It 15 my
suggestion that these bulleting should be made more presentatile and the
practice of regularly sending these may be continued in the next flood sedson,
It addition the water level and rainfall data for the period 157 June to is
Cicober mav please be mude available in soft as well ay hard copies,’

5.2.6 Superintending Engineer, Flood Control Circle, Samastipur.
(Bihar)

“The flood forecasting during 2008 flood season was very much appreciabl
The daily fload forecasts related to the river basins under the jurisdictiion of
this. Circle, truly reflected the flopd positions during the seavon, These
information shouwld be conninued in furure so that there shouwld be no problem
tn flood control and warmng measures taken by the auiftoriey
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NORMAL DATES OF ONSET
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Figure 2.1
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Figure 2.2
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Tracks of the low pressure systems over Indian seas during the Southwesi
Monsoon Season- 2008
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FLOOD FORECAST PERFORMANCE (FROM 1978 TO 2008)

s NUMBER OF FORECASTS ISSUED
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