K

BRAIN STORMING SESSION

ON

HYDROLOGICAL PROBLEMS AND PERSPECTIVES

IN

WESTERN HIMALAYAN REGION

MARCH 14, 1997

Water Resources Development in Chenab
Basin : Hydro-meteorological Observations
and The Role of Central Water
Commission

. J

BY

S.C. Chadha & S.T. Hasnain
Central Water Commission
Jammu

WESTERN HIMALAYAN REGIONAL CENTER
NATIONAL INSTITUTE OF HYDROLOGY
JAMMU CANTT 180 003, INDIA

K

it

J




WATER RESOURCES DEVELOPMENT IN CHENAB BASIN :
HYDRO-METEOROLOGICAL OBSERVATIONS AND
THE ROLE OF CENTRAL WATER COMMISSION

S.C. Chadha S.T. Hasnain
Director Executive Engineer
Monitoring & Appraisal Directorate
Central Water Commission
Jammu

INTRODUCTION

1. Nature has gifted the State of Jammu and Kashmir with three big rivers namely; Chenab, Jhelum
and Indus. The rivers have perennial flow and possess considerable Irrigation and Power potential.
Central Water Commission has been Investigating the major Hydro Electric projects in remote and
Inhospitable areas of Chenab basin and have prepared their feasibility reports, besides collecting
hydro-meteorological data at a number of sites in Chenab basin which have been considered essential
for proper planning and design of Water Resources projects. The design wing of Central Water
Commission has provided design consultancy to a number of projects which are meeting the states
needs for Irrigation and power.

2. River Chenab and its upper tributaries originate from snow bound mountain and have copious
discﬁéi'gé all the year round. It flows from steep bed slopes with a series of loops and bends which
can be harnessed for Hydel Power generation. To harness the vast Irrigation and power potential,
the then Ministry of Irrigation and power entrusted the work of Hydrological observations and
Investigation of various Hydel Power Projects in the Chenab basin to Central Water Commission.

VAL Hydro-Meteorological Data Collection.
BT Flood data transmission through telegraphs/through All India Radio Broadcasts as per Indus
Water Treaty requirements.
C. Compilation of data and preparation of water year books.
L. Investigation of Hydro-Electric projects and preparation of feasibility reports.
E. Preparation of outline plan for Irrigation Development.
F. Regional co-ordination for Hydrological data collection.
G. Monitoring of Irrigation projects to provide assistance and report development in the field of
water resources.
H. Hydrological data of Jhelum basin.
I. Investigatioﬁ of Kirthai Hydro Electric Project Stage-I and Stage-II.

J. Monitoring and Appraisal of Medium Irrigation projects under Central Assistance Scheme in
the region of J&K.
K. Snow Hydrology Studies.
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HYDRO-METEOROLOGICAL OBSERVATIONS IN CHENAB BASIN

The prospects of Irrigation and Power Development in Chenab are vast and in appreciation to its
development; the department of power, entrusted the work of collection of Hydro-meteorological data
to Central Water Commission. A number of gauge, discharge, silt, rainfall stations have been installed
in the basin since early sixties. The observations were started basically for planning and design of
various Water Resources projects in the basin. The number of observations, sites were increased with
time and also with the requirements of projects being investigated in the basin. A list of existing sites
where hydrological observations were continued since their inception have been compiled along with
dates since when the observations were started and presented in the Annexure-I. Year wise number
of existing sites are also presented in Annexure II. Besides these ogéervation sites; there are many
more sites where observations were carried out in the past for specific investigation of project sites
and are presented separately.

Daily discharge along with thrice daily gauges are being observed during lean season. However,
during flood season hourly gauge, round the clock at main sites and hourly gauge during day time
at other sites, along with daily discharges are observed. The data observed is of immense value for
planning and design of various Irrigation and Hydro-electric projects. Besides, the data is useful for
assessment of water resources, its distribution and analysis. The data is being regularly sent to

Ministry of Water Resources and Central Water Commission for further processing and transmission.

Flood Transmission

Indus Water Treaty requirements and as per directions of the Ministry of Water Resources, the flood
data for the River Chenab at Akhnoor, River Tawi at Jammu is observed hourly round the clock
during the flood season from 1st July to 10th October every year. Flood data on Ravi at Mad__h_opur
is also being observed round the clock by Punjab Irrigation Department. The flood data through
telegraphic messages as well as through all India Radio Broadcasts are transmitted on priority basis.
Since, 1974 as per Indus Water Treaty requirements, Low medium and high flood discharges for the
three rivers have been fixed by the Commissioner Indus, Ministry of Water Resources, New Delhi.
For various floods, discharges at 6.0 hrs 12.00 hrs and 19.00 hrs are communicated to All India
Radio, Jammu for broadcasts at 9.30 hrs, 14.30 hrs and 23.10 hrs respectively. Besides, the ﬂood
messages are conveyed to the concerned authorities in India and Pakistan by priority telegrams and

during high floods the messages are conveyed at frequent intervals.

Snow Hydrology Studies
A pilot project on Snow Hydrology was set up under USAID programme. The project envisages
observation of hydro-meteorological data is Chilla Khud Sub-basin (Near Batote). Under the project

two snow observatories and two G&D sites have been establlshed The data collected from these sites
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is proposed to be utilized for development snow melt run off relation for the catchment.

Water Year Books

Hydrometeorological data collected at various sites in Chenab basin is compiled processed and
checked for its consistency. Important parameters :such as 10-day daily flow, mean monthly and
mean annual flows. Maximum and minimum discharges, peak annual flows. One day, two day,
three day maximum annual rainfall values, mean monthly and annual rainfall and sediment values for
various sites are worked out for presentation in the Water Year Books, these publications are prepared
annually and processed further ;in the River Data Directorate of Central Water Commission as per
guidelines for preparation of Water Year Books issued by Central Water Commission. A tentative
format in conformity with the revised guidelines is presented in Annexure VI. The work to compile
the revised Water Year Books is already in progress. ﬁ

Investigation of Hydro-Electric Projects
River Chenab and its tributaries have huge Hydel Power potential which can be harnessed
economically as already estimated by Central Electricity Authority.

The Northern Investigation Circle, Jammu (now renamed as Monitoring & Appraisal Directorate) has
undertaken various Investigation works pertaining to the Water Resources Development in the State.
The works include collection of Hydrometeorological data, Investigation, planning and design of
Irrigation and Hydel Power Projects through specialized design Directorate of Central Water
Commission besides preparation of feasibility reports. Some of the projects are listed in the annexure
IV.

In view of the growing demand for power in the region; it has become necessary to develop Hydro
Electric Projects in the basin. Most of the projects are located ;in the remote areas, far flung areas
and inhospitable areas which are far away from civilized habitants and lack of amenities and facilities.
Once these projects are taken up; mobility to these areas and the project activity will increase creating
new employment opportunities in and around the project area. Most sites experience extreme climatic
conditions and remain cut off during the winter months. However, these difficult works of
Investigations of projects was completed well in time due to the team spirit and dedicated working
by the Investigating teams of Central Water Commission.

Unfortunately, the Investigation of Hydro Electric Projects suffered major set back since 1989
onwards and it became more and more difficult to resume Investigation works due to the prevailing
problems of Jammu and Kashmir. It resulted in severe set back. In the smooth functioning of the
works and resulted in curtailment of further works in the valley. The Investigation works were
merged with the work of Chenab Division, Jammu. However, the organizations has hopes that during
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IXth Five Year Plan the situation improves and Investigation works resumed at the promising sites.
The organization has also framed proposal for monitoring Water quality in Rivers and Nature lakes
in J&K during IXth Five Year Plan.

List of Annexure

I List of Hydro-meteorological observations sites and dates since when observations are being
continued.

Year wise number of existing sites.

Graphical representation of year wise number of existing sites.

List of Investigated sites and continuing works.

Los W

List of Hydro-meteorological observation sites where observations were carried out for some
specific periods.

6. Format for Water Year Book.

%k ok
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CrlY OBSEF;WED GAUGE AND DISCHARGE

SITE: RIVER: -JDE:

DRAINAGE AREA:

Sq.Kms.

ZERQ GAUGE:

ANNEXURE-VI

mts.

MONTH: YEAR:

MONTH:

YEAR:

WATER LEVEL (m:t<, DISCHARGE

WATER LEVEL (mts.}

DISCHARGE

Cumecs

0800 hrs. | 1200brs. 1120 hrs. 1200 hrs.

0800 hrs.

1200 hrs.

1609 hrs.

Cumecs
1200 hrs,

o

EXTRACT OF HY

DROLOGICAL DATA

A. Observed Datq: MON"-: YEAR:

A.Observed |

ata; MONT

H:

YEAR:

Tolal

Av.

Max

Min.

B.Corresponding_Data:

B.Correspond

Water Level Time Jate Discharge

Water Level

ing

Ratq:

Time

Discharge

Max{

Min. |

C.Dependgble Flovy: (1n MCM)

_C.Dependgble Flow: (in MCM)

00 30% 40, 50%

10%

20%

30%%

L0%

60% 70% 80% 90% 100%

60%

70%

B0%

90%

D. Average Flow Per Unit Drarcqge Area :

D.Avercge Flow Per Unit Drainage Area:

I

E.Sediment Yield: (in Tonnes)

E.Sedimen! Yield: (in Tonnes)

s
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