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STUDIES AND RESEARCH ACTIVITIES

The scientists of the Institute carried out
studies and research in different areas of
hydrology and prepared reports under different
categories. Some of the studies carried out
during the quarter are as under :

Erosion, Sedimentation and Flooding in River
Kosi (Status Report)

River Kosi, which originates at an altitude
of over 7000 meters in Himalayas and finally
discharges into river Ganga at Kursela (Bihar)
is one of the major rivers of the region. Itisa
river which is very notorious for shifting its
course considerably. The river is also known
as “Sorrow of Bihar” as it is known for creating
flood havoc. The major hydrological problems
of the river are erosion, sedimentation, meand-
ering, flooding and underutilisation of its
water resources potential.

Keeping in view the importance of river for
country in general and state of Bihar in
particular the Regional Centre, Patna took
up the challenging task of systematically
reviewing the various studies conducted on the
the river. During this study it was observed
that there has been a lot of duplication because
compilation of past studies conducted on the

river is not available. The present study
provides a clear picture of various features of
river including geology, geomorphology,
hydrometeorology and hydrology. The two
major problems of the river i.e. erosion and
sedimentation have been dealt with in details
and the reasons for excessive erosion have been
identified. The various measures which have
adopted for controlling these two hydrologic
phenomenon have been described and effecti-
veness of such measures have been evaluated,
The other major problem of the riverflooding
has also been focussd by providing history of
floods, damages occurred, reason for floods and
mitigation measures adopted,

Mathematical Modelling of Flow from a
Group of Springs (Technical Report)

The existing hydrological springflow models
are based on the assumption that the spring
discharge is linearly proportional to the dynamic
storage in the springflow domain. The validity
of such assumption is yet to be verified. In the
present study, a mathematical model has been
developed to analyse unsteady flow from a
group of springs using the basic solution for
rise in piezometric surface due to recharge from
a rectangular basin given by Hantush. It is
found that the relationship between the spring
discharge during the recession period and the
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dynamic storage of the spring is not linear

even for a linear aquifer system.

Estimation of Soil Hydrological Properties
for Design of Drainage System in Buland-
shahar District (Case Study)

High irrigation intensities or excess precipi-
tation may cause drainage congestion on the
surface of the soil or in the root zone of crops.
If the top soil of such area is less permeable
then the situation becomes alarmingly worse.
Such a situation is found in the Bulandshahar
district situated in the western part of Uttar
Pradesh. The gross area of Bulandshahar
district is 4568 sq. km. It has been reported
that the area is suffering from waterlogging
problem and drainage congestion. This study
deals with the estimation of hydrological soil
parameters needed for design of drainage
system.

The eastern part of the Bulandshahar was
selected as pilot area. The soil samples were
collected from different locations and were
analysd for textural classification. It was
observed that the soil of the areais mostly
sandy loam with sand content varying from 25
to 80%, silt content from 25 to 75%; and clay
content from 5 to 30%,. The in situ measure-
ment of saturated hydraulic conductivity was
carried out by Guelph Permeameter at different
locations. The chemical analysis of the soil of
the area showed that the soil is containing
carbonate.

The analysis of groundwater table data of
the area revealed that in general the watertable
of the area was fairly deep and as such there
was no problem of waterlogging due to high
watertable. Thus, in general, from the study it
could be ascertained that the Bulandshahar area
is suffering from the problem of surface
drainage. This is because of the presence of
carbonate in the soil which reduces the hydra-
ulic conductivity of the soil and increases

surface runoff. The inadequate capacity of
existing drainage system in the area is possibly
responsible for water stagnation in the field.

Event Based Distributed Rainfall-Runoff
Model (Users Manual)

Spatial variability of the rainfall has a
marked influence over the runoff characteristics
of any area. Many of the usual rainfall-runoff
modelling techniques like the unit hydrograph
approach, Clarks methods or other simpler
lumped physically based models are not capable
of representing the spatial variability in the
rainfall pattern. However, distinct variability in
the rainfall distribution with respcet to domain
and its consequent effect over the runoff pattern
warrants the use of a model which is capable
of simulating this kind of variability.

An Event Based Distributed model capable
of representing the spatially varied rainfall for a
catchment has been developed at the National
Institute of Hydrology, India. It involves the
development of isochronal map and then time
area diagram for the catchment using inform-
ation from toposheets, preferably on 1:50000
scale. A uniform loss rate is considered for
deriving the execess rainfall. The flow from
each isochronal area is suitably lagged and then
routed through a linear reservoir whose storage
coefficient is optimised by Rosenbrock method.
The model is calibrated for two parameters viz.
time of concentration and storage coefficient
of linear reservoir based on the overall fit of
the computed and observed hydrographs and
efficiency of the model. The calibrated model
may be used to simulate rainfall-runoff process
and estimating the design floods.

In this users manunl the structure of the
Event Based Distributed Rainfall-Runoff Model

is presented. The capabilities and scope of the
mode| together with limitations and recommen-
dations are also described.
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SPONSORED PROJECT

The project entitled Assessment of Impact
of Irrigation Application in a Part of IGNP
Stage-ll Command Area Underlain by Hydrologic
Barrier is under progress.

MEETING OF AUTHORITIES

NIH Society : The National Institute of
Hydrology Society is the apex body that reviews
the progress and preformance of the Institute
towards the attainment of the objectives. It
meets at least once in a year. During the quarter
the 14th meeting of the NIH Society was held
in Delhi on December 17, 1993.

TECHNOLOGY TRANSFER

The Institute has been actively engaged in
transfer of technology by organising several
workshops for field enginsers on various topics
related with different aspects of hydrology. The
following workshops were organised during
the quarter :

Water Quality Monitoring and Modelling

The Institute organised a workshop on Water
Quality Monitoring and Modelling during
December 13-15, 1993 at Roorkee. The works-
hop was mainly aimed at imparting knowledge
in the area of water quality modelling and the
required monitoring with special reference to
surface water. |t was attended by 27 participa-
nts from field organisations, research organisati-
ons and Universities. The workshop mainly
attracted engineers from State Pollution Control
Board, Irrigation Departments and Universities.
The main faculty for this workshop was UNDP
consultant Prof. E A McBean from Canada.
Emphasis was given on the mathematical models
and computer software during the workshop.
The workshop was highly appreciated by the
participants who included very senior level
officers also.

Date Storage and Retrieval System

A workshop on Data Storage and Retrieval
System was organised by NIH at Engineering
Staff College, Nasik during December 20-24,
1993. About 18 participants from Irrigation
Department, Maharashtra attended the workshop.
Software on data storage and retrieval system
developed at NIH was transferred during the
course of the workshop.

Catchment Hydrology- Flood Hydrology and

Flood Routing

A four day workshop on Catchment Hydro-
logy - Flood Hydrology and Flood Routing was
organised at Roorkee during December 27-30,
1993. Scientists and engineers from Centre
for Water Resources Studies, Patna and Madras:
NWDA; Dam Safety Organization, Orissa:
Engineering College, Kota; University of Roorkee
Irrigation Research Institute and National
Institute of Hydrology were the participants in
the workshop. The faculty for the workshop
included Dr Victor M Ponce, San Diego State
University, USA and Consultant under UNDP
Project and the scientists of NIH. Some of the
topics covered during the workshop were: Flood
hydrology of small basins, Hydrologic abstract-
ions, Unit hydrograph techniques, Reservoir
routing and applications, Stream channel routing
Watershed management etc. The software on
Overland flow model, PONDH model for reserv-
oir routing and spillway sizing and, Variable
parameter Muskingum Cunge method for
channel routing were demonstrated during the
workshop.

MEETINGS/WORKSHOPS ATTENDED

Dr S M Seth, Director attended the meeting
of Dam Safety Review Panel, Rajasthan state in
Delhi during October 11-13, 1993.
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Dr S M Seth, Director held discussions
with Deputy Director (Hydrology) and other
irrigation officers during his visit to Jaipur on
December 13, 1993.

Dr S M Seth, Director and Shri K S
Ramasastri, Scientist F attended workshop on
Design Flood Estimation, Design Storm, Ration-
alization of Parameters in Delhi during December
23-24, 1993.

PUBLICATIONS
A. Papers Published

1. Kumar A., "“The application of various
transformations for landuse classification
in digital image processing’’, Int. Conf.
on Hydrology and Water Resources, Dec.
20-22, 1993, New Delhi.

2. Kumar A., “Utility of remote sensing
technique in landslide investigations : An
appraisal”’, Int. Conf. on Hydrology and
Water Resources, Dec. 20-22, 1993, New
Delhi.

3. Rathore D.S., “Application of GIS in erosion
estimation - a case study in Nayer subwate-
rshed of Ramganga river basin using
universal soil loss equation’, Int. Conf,
on Hydrology and Water Resources, Dec.
20-22, 1993, New Delhi.

4. Saraf AK. and S.K. Jain, “Integrated use
of remote sensing and GIS methods for
ground water exploration in parts of
Lalitpur district U.P.”", Int. Conf. on Hydrol-
ogy and Water Resources, Dec. 20-22,
1993, New Delhi.

5. Mishra S.K. and K.S. Ramasastri, “Use of
HEC-2 model for paleoflood studies on
Narmada”, Int. Conf. on Hydrology and
Water Resources, Dec. 20-22, 1993, New
Delhi.

6. Bhar AK., “Groundwater and lake interac-
tion - An overview'’, Sixth National Symp.
on Hydrology, Shillong (accepted).

7. Bhar AK. and G.C. Mishra, ‘“An unsteady
flow to a spring’’, Sixth National Symp. on
Hydrology, Shillong (accepted).

8. Bhatia K.K.S. and M. Arora, *‘Apshisth jal
ko punah prayukta Karna: Jal ki barti
mang ko prapt karne hetu ek vekalpic srot”,
Bhagirathi (sent for publication).

9. Singh R.D., R. Kumar and S.M. Seth,
“Flood frequency estimates using revised
Dicken’s and Inglige formulas for lower
Narmada and Tapi region’, Journal of
Institution of Engineers (I) (sent for
publication).

10. Singh R.D., ““Flood frequency analysis for
Mahanadi basin sub-zone (3D)"', Journal
of Institution of Engineers (I) (sent for
publication).

11. Vijay Kumar S.V., R.D. Singh and P.V.
Seethapathi, *‘Hydrological modelling of
river Sarda’, Journal of IAH (sent for
publication).

12. Singh R.D., R. Kumar and and S.M. Seth,
«Development of regional flood formulae
for various hydrometeorological subzones of
zone 3 of India, Hydrologial Sciences J. of
IAHS, U.K. (sent for publication).

B. Water Science Educational Series

In order to bring awareness and informa-
tion to common masses and general public
about hydrology, the Institute has brought out
a publication entitled ‘Forest Influence of
Hydrological Parameters written by Dr. J.S.
Rawat under Water Science Educational Series
Programme
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UNDP ASSISTED PROJECT

The project entitled ‘Developing Cap-
abilities for Hydrological Studies’ assisted under
United Nations Development Programme progr-
essed well during this quarter. Following are
the particulars related with the training
programme and visits of consultants:

A. Training of the Scientists

Shri M. K. Goel, Scientist B underwent four
months training at NASA, Maryland, USA in
the area of Remote Sensing commenced from
October 4, 1993.

Dr. V.K. Choubey, Sc. C visited Australia in
the area of Remote Sensing for four months
starting from November 30, 1993.

B. Study Tours

Dr. A. B. Palaniappan, Scientist E went on
study tour to USA in the area of Mountain
Hydrology in October 1993.

Shri A.K. Bhar, Scientist E visited Canada
in the area of Lake Hydrology in the month of
Octobr 1993.

Dr. S.M. Seth, Project Coordinator visited
Japan, Thailand and Australia during October 16
and November 4, 1993 under UNDP Project.

C. Visit of Consultants

During the quarter, experts in different areas
of hydrology visited the Institute as Consultants
under UNDP project. The details of visit of the
Consultants are as under :

Dr. J. Balek, ENEX Consultancy, Prague,
Czech Republic visited the Headquarter at
Roorkee and Regional Centre, Belgaum during
November-December 1993 in the area of
Catchment Hydrology.

Dr. V. M. Ponce, Department of Civil
Engineering, San Diego State  University,
California, USA visited Roorkee and Regional
Centre, Patna n  the area of Catchment
Hydrology.

Dr. Edward Mc Bean, Department of Civil
Engineering, University of Waterloo, Ontario,
Canada visited Roorkee during November-
December, 1993 in the area of Environmental
Hydrology.

Dr. Laris Bengston, Department of Water
Resources Engineering, Lund University, Sweden
visited Roorkee in December 1993 in the area
of Lake Hydrology.

Dr. W.P. James, Department of Civil
Engineering, Texas A & M University, Texas
visited Regional Centre, Jammu in December
1993 in the area of Data Processing.

INDIAN NATIONAL COMMITTEE ON
HYDROLOGY (INCOH) ACTIVITIES

The activities of the INCOH during the

quarter are as given below :

A. Meeting of Panels

The meeting of the INCOH Panel on Water
Quality, Erosion and Sedimentation was held
on October 27, 1993.

B. Research Projects Approved for

Funding

i. Hydrological and ecological studies on the
oustery lake ecosystem, (Pondicherry).

ii. Quantification and alleviation of crop losses
due to flood.

iii. Integrated hydrological studies in Kondave-
cti Vagu watershed.

iv. Studies of water resources utilization and
flood damage assessment of Mahanadi basin
by remote sensing.
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v. Study of supply and damaged pattern in
the irrigation, industry and drinking water
sectars.

vi. Studies of excess water stress-crop Yield
relationship for drainage index.

vii. Soil and water quatily degradation study
by GIS approach.

viii. Integration of digital terrain model and
remote sensing data in GIS for the development
of a runoff model.

ix. Hydrological studies of lakes in Rajasthan.

x. Developing guidelines for EIA of a comple-
ted water resources project in Tamilnadu.

C. Seminar/Symposium/Conference spon-
sored by INCOH

i. National Symposium on Remote Sensing
Applications for Resources Management at
Assam (Guwabhati), November 25-27, 1993.

ii. National Conference on Indian Ground
Water Hydrology at Bombay, December 2-6,
1993.

INSTITUTE NEWS
Hindi Cell Activities

To accelerate the use of Hindi in the Instit-
ute, the 15th meeting of Rajbhasha Karyanvyan
Samiti of NIH was held on December 28, 1993
at Roorkee. Ms. Aradhana Chowdhary, Member,
Hindi Advisory Committee, Ministry of Water
Resources was the nominated observer in the
meeting. During the quarter workshops on
Typing and Shorthand in Hindi were organised
in the Institute.

Construction Activities at the NIH Staff
Colony

The construction activity at the staff colony
of the Institute is progressing satisfactorily.
Two blocks of group B & C staff comprising
of 24 residences are expected to be completed
by June 1994. Work has been initiated on 2
blocks each of Scientist E & F, S:ientist B & C
and group D staff. Earlier, the boundary wall
was completed and tube well in the staff colony
was commissioned by Central Ground Water
Board. Negotiations are under-way with U P.
State Electricity Board for providing power
supply to this colony. The construction of a
200 kilolitre water tank is in the final stages
of completion.

FORTHCOMING ACTIVITIES

Date Place Event

May 15-21, Crystal City,

2nd USA/CIS Joint

Contact Address

American Institute of Hydro-
logists, 3416, Univ. Avenue

1994 Virginia, USA Conference or Env.
Hydrology and
Hydrogeology

May 23-27, Baltimore, AGU Spring

1994 Maryland, USA Meeting

June 13-16, Helsinki, International

1994 Finland Conference on

Future Ground
Water Resources
at Risk

SE, Minneapolis, Minnesota
55414-3328, USA
Fax 4 7 (812) 2131028

AGU, 1930 Connecticut Avenue,
Washington DC, 2009, USA

Ms. Tuulikki Suokko, FGR 94
National Board of Waters and
the Environment, PO Box 250,
SF 00101 Helsinki, Finland

Fax +35 8040-28345
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August 9-13,
1994

August 22-26,
1994

August 28-
September 3, 1994

July 3-14, 1995

Stockholm,
Sweden

Trondheim,
Norway,

Spitsbergen,
Norway

Boulder,
Colorado,
USA

Fourth Stockholm
Water Symposium

12th IAHR
Symposium on Ice

Northern
Researchbasins-
Tenth International
Symposium &
Workshop

IAHS Symposia on

i) Effects of Scale on
Interpretation and
Management of
Sediment and Water
Quality

ii) Models for Asses-
sing and Monitoring
Groundwater Quality

iii) Biogeochemistry
of Seasonally Snow-
Covered Catchments

iv) Comparison of
Tracer Technologies
for Hydrological
Systems

v) Man’s Influence
on Freshwater
Ecosystems and
Water Use

vi) Modelling and
Management of
Sustainable Basin-
scale Water Resou-
rce Systems

Stockholm  Water Symposium
1994, Stockholm Water Company,
S$-10636, Stockholm, Sweden
Fax + 468--7362022

E Tesaker, Deptt. of Hydraulic
Engineering, Norwegian Hydro-
technology Laboratory, Kiebuveiss
153, N-7034, Trondheim, Norway

Mr. Knut Sand, SJNTEF,
Norwegian Hydrotechnical Labor-
atory, N-7034, Trondheim,
Norway

Fax - 477-592376

Walite Osterkamp, USGS, Denver
Federal Centre,

Box 25046, NS 413, Lakewood,
CO 80225 USA

Fax - 1303 236 5034

Brian J. Wagner, USGS, 345
Midlefield Road, MS, 421, Menlo
Park, California 94056, USA

Kathy Tonnessen, US National
Park Service, Air Quality Division,
P.0. Box 25287, Denver,
Colorado, 82225, USA,
Fax-+1309 969 2822

Chris Leibundgut, Deptt. of Hydro-
logy, LA University, Wenderring 4,
D-7800 Freiburg, Germany

Fax + 49 761 2033531

Geoffrey E. Petts, Director of
Environmental Research and Mana-
gement, University of Birmingham
Birmingham, UK

S. P. Semonovic, Deptt. of Civil
Engineering, The University of
Manitoba Winnipeg, Manitoba,
Canada R3 T 2 N2

Fax + 1204 261 8534
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