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Studies and Research Activities

Studies have been conducted and reports
have been prepared under different categories
as per work programme of the Institute.

(a) Review Note

1. Rainfall Simulator Studies

Hydrologic analysis of watershed response
to rainfall carried out using lumped models, or
mathematical models are quite common. These
models involve certain parameters determined
from the historical data and are subjected to
data error. In order to evaluate the performance
of a model and to improve upon the hydrologic
modelling techniques suitable for the field it
is necessary to acquire accurate data by means
of artificial creation of natural condition and
measurements as accurately as possible is
essential. This not only helps in evaluating
and improving hydrologic model but also in
understanding the hydrologic response of a
watershed and the effect of various measures
taken in watershed management or soil conser-
vation etc.

Several types of simulators have been
developed in the past for artificial application
of rain. These studies were mainly concerning

soil erosion. Rainfall simulators starting from
simple spray of water using garden cans to
programmable and portable nozzle type simula-
tors have been reported in literature.

The simulators aim at either producing
uniform drops which are stationary or producing
non-uniform drops. Meyer-McCune Rainulator
developed in 1958 is a nozzle type simulator
and has been widely used by U.S. Department
of Agriculture. This simulator underwent
many improvements but essentially keeps the
original features until today. A nozzle type
simulator known as type F was developed by
U.S. Soil Conservation Service. Since this was
expensive, a type FA simulator was developed
subsequently and used.

Use of capillary tubes for drop production
in the literature. Notable amongst them are
Chow's model using polythene tubes and UOR's
use of hypodermic needles. At Indian Institute
of Technology, New Delhi a battery of capillary
tubes were used for soil erosion studies. A
technique combining air jet around capillary
tube was tried by Onstad in 1981 following
Hamon who originally developed such an
apparatus in 1979.

Automobhile tire was rotated to create
turbulent air boundary layer. Water jet inter-
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action with this boundary layer was used by
Dreszenso in 1981 for rainfall production. This
is expected to aid the laboratory calibration of
meteorological instrument used to measure
certain aspects of rainfall.

Further studies of rainfall simulators which
could produce non-uniform size droplets are
needed since rainfall in nature |nvariably
consists of several drops of non-uniform size.
The areas of further research shall be towards :

i. Studies on waterjet and air turbulent
boundary layer around a rotating well for
indoor simulation.

ii. Studies on the methods of characterising
the non-uniform size drops simulated invol-
ving collection and measurement of sizes
and velocity of samples.

iii. Similar characterisation of natural rain
region wise which need to be simulated;

iv. the use of air jet around capillary tube to
produce desired rainfall;

v. the use of nozzle and automeztion of the
production of desired characteristics of
rainfall such as size distribution fall velo-
city intensity, etc.

Technical Note

1. Thermal Stratification in Reservoirs

A lake's vertical thermal regime has dual
signiicance to the water quality modeler.
Temperature has direct importance as it influ-
ences the rates of chemical and bio chemical
reactions. However, it has additional signi-
ficance as a tracer of mass transport in the
water column. Infact, heat balances are a
primary tool for estimating mixing rates in the
vertical dimension. Temperate lakes are those
with surface temperature above 4°C in winter,
thermal gradients large, two circulation periods
in spring and autumn. Although other lake
types can be severely polluted, discussion
generally foccuses on temperate lakes because
many of the world’'s developed areas are in

temperate climate and consequently many
lakes in these climates are subject to pollution.
The study reviews the vertical temperature
variation in lakes and the mathematical models
available for temperature stratification in lakes
have been understood for application. Various
models like Water Resources Engineers,
Tennessee Valley Authority, MIT and Cornell
have been reviewed.

(c) Technical Report

1. Hydrologicel Year Book - Hemavatty
Subbasin, Year 1985-86

Various agencies undertake measurements
of quantity and quality of water flowing in
basin. These water resources data are recorded
and achieved in different forms. These range
from manuscripts to magnetic tapes. There is,
therefore, need to combine the scattered data
and publish it in a form convenient for carrying
out hydrologic analysis. With this ebjective
in view, a typical hydrological year book for
Hemavathy sub-basin in the Cauvery Basin for
the year 1985-86 is prepared.

The Water Resources Development Organi-
sation of Karnataka, Bangalore brought out
number of water year books covering a period
from 1970-71 to date. They contain informa-
tion on data of 70 discharge sitesand 32
reservoirs spread over five river basins of the
entire state. In the Hydrological year book
prepared by National Institute of Hydrology
necessary information regarding soil, climatic
conditions, land use pattern, drought prone
area, etc. have been provided. It also includes
maps showing raingauge, stream gauge, sedi-
ment sites reservoirs etc. Available cross
section of the river is also included. Besides
the Hydrological data for the current and earlier
years in the form of tables, the hydrological
year book also presents certain statistical
details.

Sponsored Projects

The project ‘’Flash Flood in Bist Doab




region of Punjab' is continuing and the pro-
gress is satisfactory.

The ““Machhu System Studies” project is
also continuing satisfactorily. Some interim
results on the reservoir operation is provided
to Government of Gujarat recently

The work of Dharoi reservoir operation
studies is progressing. Processing of data
received from Govsrnment of Gujarat is over.

The study on the project ‘‘Water availa-
bility studies in 8 Drought prone districts” in
the State of Andhra Pradesh, Gujarat, Karnataka
Madhya Pradesh, Orissa, Rajasthan and Tamil
Nadu is going on satisfactorily. The mathe-
matical model developed to estimate the
availability of drinking water yielded encoura-
ging results for Jamnagar and Kutch districts.

Interaction with States

Dr. Satish Chandra, Director had discussion
with Engineer-in-Chief, Irrigation Department
and Chief Engineer, Ground Water Department,
Andhra Pradesh in Hyderabad regarding inter-
action, and availability of data for drought
studies, He also had discussions with Secretary
Irrigation and Secretary, Agriculture, Govt. of
Karnataka regarding collaborative works and
interaction with the Institute.

News Received from State Reporters

® UTTAR PRADESH
Irrigation Department

To suggest antiwaterlogging measures
Irrigation Research Institute, Roorkee has taken
up studies by digital model for two doabs viz.
(i) Jamward Chauka doab covering command
area of Kheri branch and a reach of feeder
channel from Km. 27.5 to Km. 104.0 and (ii)
Kalyani Ghaghra doab covering command area
of Daryabad branch. The digital models were
prepared and were calibrated for the observed
ground water table data from 1984 to 1986.

Contours of the computed heads (levels of
water table) and the observed heads show the
close approximity. The waterlogged area for
postmonsoon periods of 1984, 1985 and 1986
were also identified and compared with areas
observed at site. The percentage waterlogged
area compared well with a slight difference in
some zones The average rise during mon-
soon seasons of 1984, 1985 and 1986 were
found in accordance with the rains recorded
during the respective monsoon seasons. At
present the studies regarding the remedial
measures for waterlogging area under study
on the models.

@ RAJASTHAN
Irrigation Department

Rajasthan belongs to drought prone States
due tn existing vast tract of great Thar desert
in more than 50°/ area and as such it is rather
surprising that the frequency of floods is found
to be increasing in such a region. Heavy rain-
fall spells have been received almost every
year in Rajasthan but in different areas. The
unprecedented cloud burst of 1981 has not yet
been forgotten when a record of one day
rainfall caused enormous inflow in draining
nallahs and rivers and consequent floods and
damages all around Jaipur.

The present hydrographical study of rain-
fall data collected during July. 1981 at Jaipur
and other important raingauge stations has
been utilised in evolving a tentative definitions
and terminology in order to describe and
measute this vital aspect of cloud-burst occurr-
ence over an area. This definition may be
applied further and similar events of cloud
bursting in Rajasthan can be found out on the
basis of available past rainfall. recyrds. Rajas-
than has been divided into 59 river basins and
twenty seven districts and therefore further
hydrological analysis would be useful in
finding out frequency of cloud-burst phenome-
non under river basin wise or district wise so
that the same can be utilised by the Engineers
and Planners in the Hydrologic designs. It is



felt that the monsoon pattern has been show-
ing live symptoms of rapid changes and
tendencies of further deteriorations as well as

consequent environmental disturbances at a
faster rate.

State Board for Prevention and Control of
Poliution

Rajasthan State Board for Prevention and
Control of Pollution celebrated the World
Environmental Day on 6th June, 1989 in Jaipur
Kota, Alwar and elsewhere in the State with
great enthusiasm. The exhibition organised
in Ram Niwas garden Museum at Jaipur was
well participated and eagerly attended by the
people. Few thousand people visited the
exhibition.  Seminars were organised and
special supplement in the local newspapers
were brought out for the benefit of the people.

Workshop Organised

As a part of technology transfer programme
of the Institute and interaction with states and
other agencies dealing with water resources,
the Institute organises workshops on different
hydrologic themes in and outside Roorkee.

Workshops that were organised by the Institute
during the period are given :

1. Ground Water Modelling 24.4.89
(Roorkee) to

28.4.89

2. Forecasting and Analysis 24.4.89
of Precipitation Data to

(Madras) 28.4.89

3. Flood Routing and Flood 1.5.89
Forecasting (Hyderabad) to

6.5.89

Seminars/Symposium/Training Courses etc.
Attended

1. Dr. AB. Palaniappan, Scientist ‘C* has
attended the International Workshop on
River Flow Forecasting conducted by
Department of Engineering Hydrology,

University College, Galway, Ireland during
April 1 to June 30, 1989.

2. Dr. (Ms.) Divya, Scientist ‘B’ attended
Instructional Conference on Applied Mathe
matical Techniques with special reference
to Modelling in Atmospheric and Oceonic
processes held at Indore from April 10-29,
1989.

3. Shri S.K. Singh, Shri C.P. Kumar, Shri
Kamal, Scientists ‘B* and Shri B.K. Puranda
and Shri Anupam Srivastava, SRAs attended
the Ground Water Modelling workshop
organised by the Institute at Roorkee from
April 24 to 28, 1988.

4. Dr. B. Soni and Shri V.K. Lohani, Scientist
‘C’ attended the 4th National Convention
of Agricultural Engineers and Seminar on
Agricultural Engineering for Hilly Regions
from May 27-29, 1989 at Srinagar.

5. Scientists and Scientific staff of Drought
Studies Division visited the States of
Andhra Pradesh, Karnataka, Maharashtra,
Gujarat, Madhya Pradesh for collection of
drought data.

Extract from ‘Eastern Waters Study-
Strategies to Manage Flood and Drought
in the Ganges-Brahmaputra Basin’ by
Peter Rogers, Peter Lydon and David
Seckler, April, 1989

Causes of the Flood :

The causes of the 1988 flood were examined
for evidence of discontinuities or long-term
environmental changes, such as a trend to
larger floods. First, there is no statistically
reliable evidence that the physical extent and
severity of flooding have increased over the
100 years for which data are available.

Second, deforestation of the Himalayas is
not likely to have a significant etfect on the
extent of the floods in the plains and the delta
below. Growing human population is increas-




ing pressure on the mountain and hill forests,
and the scarcity of firewood and local erosion
related to this are serious problems calling for
remedies to maintain the wood and agricultural
productivity of the hill lands and the quailty of
life in hill environments. But generalizations that
changes in mountain tree cover are responsible
for siltuation and floods in the densely
populated plains below are not justified.
Apart from the finding that physical floods are
not in fact increasing in severity in this period,
natural causes are fully adequate to explain the
flow and siltation levels of the region’s rivers
without reference to the effects of man. The
high monsoon rains in the mountains, combined
with steep slopes and seismically unstable
terrain, ensure that this zone will have rapid
runoff and high sedimentation whatever the
land cover may be, as was true before human
settlement in the region.

Anofher cause for alarm in the region is
the apprehension that the global climate may
be warming, causing the seas to rise, snow in
the Himalayan watershed to melt more rapidly
and perhaps rainfall to become more severe in
this region. Although this is a matter of wide
scientific debate, no evidence of these effects
is found in the Eastern Waters basin. Even the
0.5 degree Celsius rise, which is asserted to
have already happened during this century, is
very hard to distinguish from statistical noise
(non-trend variations) in the voluminous tem-
perature data. It is extremely unlikely that
these effects have had any impact so far on
the magnitude of the recent floods in
Bangladesh. Water planners in Bangladesh
and elsewhere, should take careful note of
developments in this regard but immediate
alarm in Bangladesh about the greenhouse

effect appears to be very much premature,

Forthcoming Seminars / Symposia /| Conferences etc.

S. No. Title

Date & Venue

For details contact

1. International symposium-cum-

seminar on Integrated Water 1989
Management and Conservation Nagoya,
in Urban Areas JAPAN

2. llird Annual
exhibition of

Conference and
Institution of

Aug. 28 Sept. 5

Sept. 11-14, 1989
Birmingham

Keiji HIGUCHI
University of Nagoya,
Furo-cho Yutaka
TAKAHASI,

Shibaura Institute of
Technology, Shibaura
3-9-14 Minato-ku,
Tokyo, Japan 108

Ms. Lavinia Gittins
IWEM, 15 John Street

Water and Environment Manage ENGLAND - London, WCIN 2EB,
ment England
3. Seminar on “Dam Safety" Sept. 27-29 Barry Harndall,
1989 P.O. Box 4490
Alberta South Edmonton
CANADA Postal Station,

Edmonton, Alberta
Canada



S. No. Title

Date & Venue

For details contact

10.

International Workshop on

‘Evaporation from Open Water
Surfaces’

International Seminar on Clima-
tic Fluctuation and Water
Management

Regioral Workshop on Hydro-
logy of Mountainous Areas

U.S.A./ U.S.S R, Conference on
Global Environmental Hydro-
logy and Hydrogeology

Symposium on Land Drainage
for Salinity Control in Arid and
Semi arid Regions

A Joint Meeting of the Ameri-
can and Canadian Watar Re-
sources Associations

International Congress on
Drainage and Irrigation

Oct. 18-26. 1989
Vadodara
INDIA

Dec. 11-14, 1989
Cairo
EGYPT

Dec. 11-15, 1989
Kathmandu
NEPAL

IVth quarter
of 1989
(IVth quarter)

Feb. 26-March 3,
1990

Cairo

EGYPT

April 1-15, 1990
TORONTO,
CANADA

April 29-May 1.
1990
BRAZIL

Sh. C.V.J. Verma

Organising Secretary,
International Workshop on
Evaporation, Central Board of
Irrigation and Power,

Malcha Marg, Chanakyapuri,
New Delhi-21

Dr. Mahmood Abu-Zeid
Chairman.

Water Research Centre,
22-El-Galaa St.

Bulak, Cairo, Egypt
Telex : 20275 WRC IN

Director-General

Department of Hydrology and
Meteorology, P.O. Box 406,
Babar Mahal, Kathmandu,
Nepal

AlH Office

3216 University Ava.

S.E. Minneapolis, Mal 55414
U.SA.

Drainage Research Institute,
Irrigation Building

13 Giza Street,

El Giza, Cairo, Egypt

General Editor

Joint AWRA/CWRA Symposium
C/o Ken Reid, CAE

Executive Director, AWRA,
5410 Grosvenor Lane,

Suite 220,

Bethesda, Maryland,
20814-2192, US A.

International Commission on
Irrigation and Drainage,

48 Nyaya Marg, Chanakyapuri,
New Delhi-24

India




S.

No. Title

Date & Venue

For details contact

1.

12

13.

14.

A Regional Conference of the
International Society for Rock
Mechanics

June 4-6. 1990
Loen, Western
NORWAY

Conference on Rock Joints
Dr. Nick Barton
Norwegian Geotechnical

International Symposium on
Water Resources System Appli-
cations

International Conference on
Calibration and Reliability in
Ground Water Modelling The

Netherlands

International Conference on
Ground Water Resources Bangkok
Management THAILAND

June 12-15, 1990
Winnipeg

Sept. 3-6, 1990
The Hague,

Nov. 5-7, 1990

Institute,
P.O. Box 40 Toasen,
N-0801 OSLO 8, Norway

Mr. S.P. Gimonovic

Civil Engineering Department,
University of Manitoba
Winnipeg, Manitoba,

Canada RST 2N2

Conference Secretariat,
Model CARC-90, C/o KLVL
P.O. Box 30424

2600 GK The Hague,

The Netherlands

The Secretariat

International Gonference on
Groundwater Rescurces
Management, Division of
Water Resources Engineering,
Asian Institute of Technolngy,
P.O. Box, 2754,

Bangkok 10501 Thailand

Indian National Committee on Hydrology
(INCOH) Activities

1.

The Ministry of Water Resources, Govt. of
India has re-named the High Level Techni-
cai Committee on Hydrology (HILTECH)
as the Indian National Committee on
Hydrology (INCOH) vide a resolution No.
11/8/89-Ell dt. April 24, 1989. The mem-
bership of the National Committee has
also been expanded. Now the committee is
consisting of 26 members with Chairman,
CMC as the Chairman and Director, NIH
as the Executive member. The Secretariat

of the INCOH continues to be under the
administrative control of NIH, Roorkee.

The 13th meeting of Indian National
Committee on Hydrology (INCOH) was
held on May 24, 1989 in New Delhi. The
main items which were considered during

the meeting include :

(i) Consideration of the Annual report
of HILTECH for 1988-89;

(ii) Consideration of the progress of
National Hydrology Projects;



(ili) Progress of INCOH and ARCCOH
activities; and

(iv) Report of the Second National Sym-
posium on Hydrology organised in
Jammu during Jan. ‘89,

3. The INCOH has been providing partial
financial assistance for organising seminars
symposia, workshops, short courses etc.
to be organised by various academic
research or field organisations. During
the period, following activities have been
provided partial financial aasistance.

(i) All India Seminar on ‘Role of Hydro-
logy in Efficient Management in
Irrigation System’, May 19-20, 1989
at Calcutta, IAH West Bengal
Regional Centre.

(ii) National workshop on ‘Well failure-
Causes and Strategies for Effective
Countering’, April 24-25, 1989,
Jawahar Lal Nehru Technological
University, Hyderabad.

(iii) Seminar on ‘Reapparisal of Hydro-
logic Education’, Department of
Hydrology, University of Roorkee,
Roorkee (dates yet to be decided).

4, The INCOH Secretariat has for the first
time compiled Annual report of HILTECH
for the year 1988-89 as a follow up activity
of the decisions taken during 12th meeting
of HILTECH, which was held on Jan. 3,
1989 in Jammu.

5. During the period, meeting of Ground
Water Panel was held on 6th May, 1989
at Roorkee. The panel reviewed the actions
taken on various decisions of earlier
meetings.

ARCCOH Secretariat Activities

1. During the period the ARCCOH Secretariat
drafted two resolutions proposed for

discussion during forthcoming General
Conference of UNESCO to be held during
Oct. — Nov. 1989 in Paris. The resolution
included continuation of the first phase of
MRP during the year 1990-91 and expan-
sion of activities .under MRP during sub-
sequent years.

2. The ARCCOH Secretariat has been compil-

ing information regarding experts in
hydrology in order to compile 3rd volume
of directory of hydrologists for Asia region.
It may be mentioned that already 2 volumes
of Directory of hydrologists have been
published and circulated by the Secretariat.
In order to get further information, the
following could be contacted, Scientist
Incharge, ARCCOH Secretariat, National
Institute of Hydrology, Roorkee.

3. The ARCCOH Secretariat has been bring-
ing out quarterly Newsletter describing
various activities of its member countries in
the field of hydrology and Water Resources
in general and under IHP in particular
since year 1985. The March 1989 issue
of the Newsletter has been published and

circulated during the period and prepara-
tion are on to publish the June, 1989

issue.
Library News

During the quarter, 32 technical books on
various themes of hydrology and 10 technical
reports have been procured for the library.
With these, the library has 4548 books, 2406
reports, 67 current pericdicals, 247 Indian and
foreign standards, 957 reprints, 1952 topo-
sheets and 442 computer programmes.

News

(a) Water Resources Day Celebration

The Institute celebrated the Water Resour-
ces Day jointly with University of Roorkee,
Irrigation Department, U.P.. The Institution of



Engineers, Indian Water Resources Society and
Indian Association of Hydrologists on 6th May,
1989. The function was organised in the
auditorium of the Institute of Engineers (l),
Roorkee local centre. Dr. Bharat Singh, former
Vice-Chancellor, University of Roorkee was
the Chief guest of the ceremony.

(b) Construction Activity

During the quarter, the extension of Lab.
Block is in progress and expected to be com-
pleted soon. Construction of second lab.
block construction is in progress. Extension of
expert guest house will start soon.

(d) Appointments, Resignation etc.

Shri R.C. Jain, Finance Officer has joined the
Institute on 28th June, 1989.

Following three Scientists and SRAs are
relieved of their duties on resignation from the
Institute. One Mechanic is also relieved of
his duty during the period.

Sri Anand Verdhan, Scientist-C
Sri S.K. Sharma, Scientist-B
Sri Ved Prakash, Scientist-B
Sri P.K. Mittal, SRA

Sri S.K. Ambedkar, SRA

Sti S.K. Kotiyal,SRA
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w1 ar% fasw ug wedy fawafaaraa &1
fafsegr soavm & gafuq ggar &1 IgIo
gqg g1 A% feedr & wreda syt
geArw H gar @XM wEggd & fag
Ffawr  afasred  Fr Jefat ggaa @
w1 #iede, 1981 ¥ Ffwar afqwr F v
qIF gar ot &1 fAfa 3T &7 oF qFAF
F1 gam fopay a1 AN AYF ZH IFL FT qA
sawor fawrafaaa gra 1979 # fwar war
a1 | FIfEd a1g Sqarad gag 937 FIA
% fag srEiErse /@< &1 gEEn A |
1981 # RS F1U0 39S AN qag g a0
& gaAT qY @ 9N F AWEAAT FT TANT
far ar 1 oEr ST F AT g fE aut &
TO 9gFAT F WAT H FqFT A fawrArg
SIRTON & TATATAT AATHT & GFHAAT
v & fafaeq gt g1 asar g\

I & asgaq H, fafws srwe & 4=
F3T HT GFA 1T AT ATHILHT FT ATTTIRAT
gt agifs wafa § aol 99" &7 ¥ 49%
AT ATFIT & gai 4 afssq garg )
wifqen & mg &= faeafafea it giv:

(1) o2& wvay za% gaq g g
TF F ATY AT FAqS AT gy
|Aqg 9T A1 F AN I AL |

(2) srgmra AFIT F gAfqa daf &
faequr 1 fafaat st srwrd &
Hg UF HIGT qqT AT & qT &
FAT ALATT

(3) arsfa® aol &% F & THITH
sagzIT faao faeg stagpa frar s
gHAT g |

(4) ofsow aal gsa gy FHi@sT
afasreil & =19 A ATIAS AT
T |

(5) aut & ufeos sgagrdl ¥ 930 &
qIFTT &1 faeamq, aui qqq 47,
faaar zearfa & eq=nfaq g 3q
ATTTS T ITAT |

(@) awatEy facqor

(1) SaTal § oAt qagrFvor

UF &I FT AT SOHIT &F, TAYOIEr
frzars & fag fgaredl Ages w@ar g arg &
drgr Aged g agifd ag waafas ug J9-
Targfas sfufmEarnst & s &1 garfag sar
g1 g=fy, S @9 H AMAT & A@T=6 H
2aT & ®T H SqHT AT g1 7geT o | I16qq ¥
araaq fewr & famor T F swiwaa & fag,
IOAT ggad grfeas a1 qrdig e
g gra & foasr fofa &g & aag F1 q19wA
4° Fo Fo ¥ FIT UF qrftg gawgrd  ffas,
Fasq Ud qads kg W dwE @afg gar
g1 gafr ggx gF1T F IAATUT 9T SAET
gzfaa g1 aFq &, 9%g ST Hie (FAr9)
nfesrat & geg F7x gAr W 3 AIF 1Y
& g1 fawfag = 350 IAIY § 9T S
g aix ofvomeasT g9 SA4Yg H 9gAAd
a  (J@wg) wgow & fawre g0 g
qeqqy |l W qraqq AT GIATT F
qaQAn qEGT FI@T § AL Hal § qfg
gadtsier & Suasy  afora fAawl oan
FATANT BT ITYH qRAT AT | AT e
S« o gATET g Ay, NS gaTfaEy,
aHo ATEe Yo ST HIAT 1 gA0HAT fwar
ST T & |

() awdtw Sfqaes

1- Srafasrdia ssagia gaEdr saafaq, aq
1985-86.

A&l gwed, afaqg A gafgg sa F
AIATHF Td TORATF AT F1T FIAT 8 | 37
s Hafaa «@iwst &1 fafwsa =qf &
gfwerfaa qor g fHar srar g1 g7AFT
faeqre @masit aEqEsi & «HT FEAST
i gF gar § am  fawl go o sissT
F1 UGS F<&F Uq &7 § gFHfag FI3



AFIFAT & A1 qAfaArg  Fgedmo F
fraqor & gigarsas & | g sdom & faez
¥ ag 1985-86 & faw #Edy Ifaq &
gATAAY Sqafaq &1 oF fadg safadg
STsEaRIT &1 faAtor oot s <ar &

FAEF FT AN feaq sagamy fagma
FUST UHT AAH] SAs3HIGT §1 THIT T @047
g St 1970-71 & o7 3% *1 safy aF ¥ srigs
FIAH FUIE | T FQ0F Usq § & qiF
A<t afg=T & 32 Starway qar 70 917 fagsta
TIIHT & AIHST 1 GAAC qqraifag 5y § |
U SafaAE, gearda, w24 3 aa1e
fra o siwfasrda sifesy & gar, qaarg
F1 awmd, gff gTam ufasq, gar yarfag
7 genfz ¥ gvafeay sawas gaan &1 08
21 ag autqrd, afar qidy, aqee F g
TAT ST geArfz F wrafasi § o gafssg
g1 A3 F 3qasy wgeq Axga s awiiz
Frg 1 € 1 adag us qF a9t & safgsrdia
aifasr sisgi & afafag ag safaarng
T F5 Aifeawia fagao o seqq war

g |

wigifsra afegisarng .

‘AT & faEE Qe g7 § g arg”
ATAF GFXAISHTT 9T F1F 97 @7 & qav g
HIAOTTT § | “q1eg dF wegga’ afcdiear
o §ATHTF ©T § g7 F7 7372 | qerroa
MRAFTT 9T Fo saftq gfawa Te Al
TIATT AIFIT FT ITAY FUAT ST 2T & |

qUE JAITT GAGT F1 HeAGT F1F
AT 9T ¥\ AT FFT U IqE
FUI T AT AT FIF TATT g1 R 2

ST 939, TAVA, FATF, qeq G2,
SSNAl, USEATT qqr afqadrg st & 8
qar qifeq faai § qo gaasgar seqqa”
AT T ATTT GNTATF T 7 5787

g | aforda faze, s Gasa & Sqamm qad
& fau fawfag fFarwar «ar, srgaac @i
%90 faai #§ seargads afvomm fad £ )

USTT & AFAWT

e & fagw® =ro |dvw FeE AL
gaw & gavare ¥ fag=rd fawm & gg@
afwaear g wfw st fawrm & ger sfagear
¥ qreeafed qrane ua gar seaaq & fqo
HiFST & gTAeAqT fawg qT 747 7 | I
FAEEH a1 & faarg af=a agr fv afas
g | @gae ST T qeqrg ¥ qrana
graey | qfv=aa1 #17 |

ST & FAATIITAT A ST GHRIAIT ¢

-

IAT-93T :
fa=ars faam

SATHIT (WX F FIA) F TG FgATA
% fag fa=rd sadu deq, wHFa
AT (1) ATy =10 AT Sy @ arEr
AT WS F99 & AT & 27.5 fFo o
¥ 1040 fFo #Wlo & S awgmw &y § |
(2) Feauoit ==Rr Sea @it afearang g
% A FT AW AT qF BT 2, ¥ faw arifEw
fras & fag stegaq & fFar g sifes
frael qare fT ¥ 91T 1984 & 1986 ax &
aHSd T AwST & fau erwifeg  frar
TAT | GAforg M (STAgA FT €A% AT
Sfaa oiid &1 Fradr oF ga¥ & agq arg §
a7 7 1 1984, 1985 7F 1986 ad & HIAgA
F quEa & =i & iy £ fafafess s
qF F dfga @7 § gaar v ag, o
&A1 § qge a7aT F @y A wv qfw iy
sfgod gaar ai=er wEr 1984, 1985 ua
1986 % wrags srafa # sfag afz 37 aof &
ArAY EFAT H afvwfaa aul & gqsq
TAT | ATSAFT =G F GfF FTF=AT F 907
# foro afgwidt € geoan #1797 war 3



TAHEATT ¢
fa=rg fasm

TSFEATA-50% ¥ afas qawr 7 G
qg1F a1 WnzarE & fqara g-qm F w1
gar fifsq s F seaw anan g e g
ag A1vFaTaT g 5 37 &A1 § ag &1 agfa
TEAT AT TEN & | UTEATT & fafaeq sgarai 9
FAMGT SeAF A9 FAIEEd avi & A g3
g | 1981 & qqqqd ATaAT & BEA H FEAT
qft aF garg gl a1 @A g 97 sy A
F w1 § gF feagra qui &1 fxwre earfaq
GAT AT | T8 AMIGIT AALEET aUT F HIW
qrat[afaal & q7aT agAqr g qIAr & qg4 Wl
HTAT FHIA F M1 AT qfonHEATT AT
& ATG-ITH AT TS ST TRATT gaT | AW
AT, I YR F g% 1981 & T qf=a
frar war a1, Fr agwr SAfaerEr degaT
T @Y AU FiATdY F2AAT 7 Afead
qfTwIar uF wsgrgel & g9 F fAC 971G
frar war, forad g9 &7 9T ar3el & Ed /1
Sraea gEEATHAT & oA AT ATIT H G
fra @dy | 3@ afvamr #1 wSEE F f4g
95 aui & sTaf afawd & Arar a7 gdr
IFT qIEE & Fed B qAPT & fag
sgaa fwar T gFar g |

e &1 59 afear afaal &iw 27
SA9El ® arer w47 g A< sEfag faet agr
adr afgat & fafas afagqren oF faarsat
% faw areat F gz &1 gearsi # gAugfa

FH HEAT faazor

1- g fazera

p aut grasf sriwet F71 faaraT
R EER L

3 SA-ATT GHIA TF AA—AT

qaTAATA

STAT & I29F T AW T Jaafagera fqeagor
F AT " IO g EFATE | UAT AggA
grar g & awga 1 afaew ast § ggeqama
eie oy & fafwes gHra gd qgau ao
ufa & qafEaeeia saggrd & saed deo
gaferq w3ar @1 g |

SN A 0§ VFAN UsT qfywg

YFALAT FT TZIT  FA19 TF AFATH
sy afkws 5 A 1689 F1 qAY, W2,
FFIT UF UST F VT & 7 T1A] § g%
gearg & qrg favg qafaor fagg  wam@En)
gAY §F9T F UHiFATE AT GALI9A H
rAfaa Y 1% | R A1 7 SEIg gaFw A
faar | F© g @1 A 59 qEUAT FT @l
TeET AT FT AL S AT & AT F
farg Tardia qaardl § 3% Ao &% gFifaa
fdar

sfea wgsnAm ¢

aFATF FEAT-AL FIAFA F Teqad, qaT
SA-FArgT & &7 ¥ FALG TRf0F 0F 57q
geqrat ¥ qrand T TEIT AW G &
fan, rgra qUIA-gHT qT TSH qAT A7
sat § waw wafasera fauai 9T wd-
AT FHT STAITA FQGT ATWI g | 39
afir & AT AT FATAC ArAifSa 7 T,
ga%T fgazn faeafafag 2 -

T gafya

k| 24-4-89 ¥ 28-4-89
wET 24-4-89 & 28-4-89
2T 1-5-89 & 6-5-89



gt | A= et /sfaean F1aFn

1- #ft Qo dto g@rfAacad, Isifas &
vqgt yarg &1 qamaE’ fau 9T wfwai-
fasta stafasra fason, gfaafad wae,
T ATAIA0E TN | 9, 1989 & 30 4,
1989 g& sridifsa sdwarar 7 /i 94 |

2- 2o (Fo) feaar, amifas ~&@” T 47
gusfas cF am afFaned F freoq @
geafrgg wgggsq afoda  fafaai  q@s
faag 9T 10 srda & 29 sier, 1989 qF 751X
¥ ariifsg gieafors gedes #& 9o faar
3- @9 =ft u¥o Fo fag, o o FATY, FAA
FHIT, §oi1 gAifas a qar = flo Fo gTRI
Tq ot sqTH farEga,  afes qgar™
AT T GEAE grer 24 394, ¥ 28 79T
1989 g% “ysia fazwma’ ams fawg a3
wgal § raifsa Fraomear § wr faar |

4- =To 7z AT qaAT #7 d¥o Fo AT,
AT aqifas @ ¥ wg 27929, 1989 a®
sfiqre ® epaifag Ffw afadaen & 9gd
TCENG GEHAT qUT g4 g_29i & f@q FHw
afwaifaay ams faga 9T g€ @Mest & Wi
fear |

5- gar weqgq 99 F gAfAFt qar awias
FArfeat F gar g qiFST 1 CHA FIHA
# faw srig 93w, FATES, AT, AT
AuT HEAG2S USAT FT Y fFHA7 |

qgst QT qwg, qzx a@nfgzw ga sfae
HFAT FA qAT FAUAETAT FT ALAFT — AT -
I TATEW &F H FACAT q M| FI7HA
gg Fifaat & sgwo

SACATT F FHILOT |

gaafqal & gl agqr DEFET
qataoig afaqdl, sa & qgz qacaral s
gqfd, #t sraFd F fag ag 1988 &
STECATT & FILONT 1 GOAT FY T 1 G797

ty gifeas qreg G fAay fSa@ ag a0
sy fe 3 At gaf & seqgua ¥ fqad fag
AIFS ITAY &, FTA-ATT F &g (T
ud 3ar H gfg g2 &

gay, fearaa & faadiswor &1 gafeaq
qITY UF T AT H ZIA AT FAearT faEar
q¥ faue g9ra Fiar dWreg Tgf 2 | Az gs
TAGEAT & 99d1 9% UF T9AT 91 X AT
g% QT & AT TG FILT AATT &1 ARST &1
FHT UF TAAT ATHIT AT GHEQT g1
g & fasr guiaE qadg qfa § aqi ud
Ffq IeqREFAT AT q4qdg gAtAOr ¥ SygA
&1 FOAT &1 9T 1@ & faqw arazaw g
war g 1 faeg ag amreftso IfEa adi @
f& swrafeaq agq Sagear a1 gy g3 &
Y AT GIEIFIT T FAH|ET F HIXOT
qadrT gATATOT H g arer afadT &1 ag
g a1 s & sfafees, f& g gwgraua
W gu Wifaw Sacaral 1 digoar |, awaq
Hafg 98l g2 & wizfas Fxow amfasr
gardt &1 gay fag fa=qr, wikfas afeqy &
q UF FTATHIT EFU FT QU EIEEFIOT 3
§ agw g 9T & F g aw wrdy
JuT qAT ITWH TUTET FEIA Ud qHfraw
w7 § sfegzspwrt & s 3g fafesa
war g v 2@ 49 § 9t &1 T 9gT
1T A8 AFATEFIT AT AR AT
F© Wl g1, 991 {6 28 93 ¥ Aeqi & qgq
¥ qgeT AT 97 |

AZ ATAFT 7 T § UF 7+ NiFFH17H
g fava #t qaarg 79 v &1 WrE,
faa® s130 gges & saeqx ¥ afg g
fearara & saagm =t § % afas I ¥
fraarmt itz gray & fF w3w # Faf &z
gfg® Mg g7 @7 | agfy Iz oF qOF
aaifa®s g4t w1 faug § a3 ot @ AwITH
gATAT FT FIF A SAREAW qFT FTAqqIT
AA1 # A0 fmaar 1 Agi @ 66 0.5 feur
afcaaq &t qmo afg, foad 3@ wasd &



SF3 ¥ gfec gz & g AR, FATH
Fgder® Aiwsl & aifeasiy faein (awawia
aferdat) ¥ ArE=d FATagA @ FEAE) |
= gATET &7 AHT 1A S F Aq«ey H ATY
stacaral & faeqre 9T R IF1T F1 A
g A gwEAr, af aF AT T |

FUART F qAT AqT, TANFATHIU F1 29
feor ® % a fa@drE &1 GEgEl (@F
ATANFA FAT A120 fFeg Tar gadig gar g
foF gaara § N ST FATT & I H AT
¥ srcafis g2 £ UHTUE WA AR g1 Al

2|

st wmfesar | fa=a fesat | awaa wfe

FH
qEqT

TR

fafa og Tqia

grqs qqr

=

wzdr AT § guIwfad
& g Td LM 9T
Feq sty fa=re M
HMEET

S UF qigIo g7
qEqTT FT @0 arfas
FEYAT Ua TIAAT

qie GTAr T FACH

gor 9@ qqz § A0Al-
FIO 9T Fq UL
FIAATAT

HIgA F SAIL - 9209
HIT Fagary fagg 93
R LIS FATCE

qqq1F gAT F qA-
fasra gz gAg F14-
AT

e 28 ¥ fageav 5,
89 FIAIAT, ATATH

fgqra< 11-14, 1989
fazfaamra, e

fagesT 27-29, 1989
uegal, FATET

FFza¥ 18-26, 1989
LI, 91T

fagraT 11-14, 1989
I, THAAE

fagraz 11-15, 1989
FISATE, ATTA

wifewr/eq w1 dwnfas 1989 FY 9q4 fawrel

qaTa<or, SATAATT AR
sa 3 fag@a 9%
qEHAA

gt fegqen ammar fawafaam
®-41 JTHT qIETEEN fTarsw
agiar geara faarey 3-9-14,
faaiE-—g, <A, strara 108

=t sifafaar fafeaa g saq < W,
15 oA €12, @waq, 35 4 € AL
aq 2 € &Y, TAe

T greasa, qr s arEw 4490,
qr3Y TSHEA G1EIH LA, TTUZA,
qaAgal, HAIST

oft fy v & aaf, srmea qf=4,
FISTIHTOT T A LCET FTAATHAT
Fedva fgard q& faga &S, wre=n
qnT, AFAgd, T3 fEedt-21

glo AEHE A1g-fwz, «wea&r, 99
AIEATT Fe7, 22-5 W18 AT 6T,
ga®, #q, Feae SAFF-20275,
Taeq ATTHT  TF

qar-faderd, St od waA fa=ea
fasqreT, o1 a1 do 406, AL HEA,
FISATE, ATTA

g w u= wrfes, 3216, fa9a-
faarra ug wa £ fAAoqaaT, qa
55414, stafeet



Fq
qeqy

HHRTIT

fafa ug camE

g¥IH qHT

10-

11-

12-

13-

14-

qeF UF  FTYSF AT
H grRaq U9 ™«
qqarg 9T fa=redt

gafewT ud FATIT F
S T @3l &0
HI3T 95

fa=ars ofix srqarg o=
T AFTICET FTIG

fararr grfeaady aT ereqg-
ety gfafa &1 =T
qryaq

9 HEAT FT F qY-
AW 9Ty DT
[EEIECILEA

-5  HFMET d
faeaadtaar aga a3
AT VSN FEAAT

T-IA FHGT 9974 9T
AT TGN AFHA

HXIL 26 W1 3, 1990
FI, AT

ga 1-15, 1990
CARN A

aue 29-9% 1, 1990
CIEIE

g9 4-6, 1990 1y,
qTad 1

37 12-15, 1990
fafaqr

fogara< 3-6, 1990
fg g fx fAawars

FI¥IT 5-7, 1990
JEiH, qriaes

SAS AW geard, fgarg waA,
13, MSIT &1 S0 ATS0 ST, W,
TST9E |

SIAYA TEIEY, §Yh Yo T&go Ao
To[dTo 5o #ITo To faATTMICET
T %7 AT, o To Fo srfermra
faams, wo =& ATTo Wo 5419,
TIgATT A gT 220 F3eey, Hvdes
20814-2192 srafear |

fgard g a7z 9w sy
ATIAWT, 48-74T AT FMFAGL, 78
faeaf1-24, wrea |

ferarr sTigh ax gedeq =10 fA® a9
qrafaaa § ST e o
daTo 40, ZrggT e 0801 =3To THo
TFo 3To 8, ATF

#1 ugo qro fyamifas sauz sfy-
aifawt faam mifgerg favafaaaa
fafqt, Aifqarg, FA1=T @170 UHo
o 207 2

graad AfF19T AT HoToATTo
H1o-90 FIXU FoTdAoToTTo Tlo
aro 30424, 2500 sfro Fo fa 2T,
fagtas

afgaray, §-51a Ga99T, 997 9%
AFTUCEIT FEHAT S AT
gfagifasr gwmr, ofoga asamEr
TEATA, Tlo  dT0-2754,  TFTH
10501, =1+ |




w-fam a¥ wiwdm weda afafq (saeg)

A GATYT AATAT ATIT GIHIT T S
fagra gz ssw =da  gsmar  afafy
(fgetew) =r arm azaFy safadsm a3
qd g ey gfafg (zasg), faaefq
FAF 11/8/89-5-11 faaiw 24 sda, 1989
FTX@Gr qar  usdrg gfafq &7 ggeaarn &
A faeqre fear) a9 g afafq & seam
afgd 26 gazg &, F=ha qA AT YA,
aut fadws, sty st fas geara sfgwrEn
g3ty § | §a faw@ o9z WA wsEE
afafgy (zas) afvama @ame g

safasia geqra, wear & goEfas fagam
H TR0

2-sr@fasTT 9% Wrdry usdiy giufy (zqF17)
1 1347 5% 24 7%, 1989 1 7% faeer ¥
gs | faeq gex gzl &1 955 § f=arud
TGr 4T |
1-fgare® 1988-89 & aifasw wufadaa
fasTare |
2-Trsdtg SAfasra qfeiaae #)y
geafa fa=mud |

3-ZAFIZ U ATEIZ & FIAFATIT &Y
grfa &1

4-s73< '89 | 9Fq H e qAfasra
qr  fgdrm  wedm fqaRast &
gfqaed |

3-zasrg gmear, famramest, sarEr, a9
qrzaxd dfz & & faq sifas fa<a
gIEar 6 93EF FT W@ g ot fw fafae
fregOra srggar ar =g gEaret g
FUA AT 21 g quy farafafea afg-
fafaai & srifas fa<hr agraar T ag &

|-safasra &1 faa1g gurelt & g
gaeg | quaET, afga arary garssy
7% 19-20, 1989 sa®war, saaarfast
&t sty afufy, afegdr ama g0
Feg |

2-g91 & faferaszn #iv @ garm
frarwor 2 safafs faag gcaga
24-25, 1989 safg & Fra 712
A Age  srafnar  faeafaaras,
SIAT g0 ArFifSra FgwIar 1

3-wafawrta fa@r &  gdsEa 9%
gy, safaarT faar, ssFy faeg-
faamera wgat (fafa et qa =47 2)

4-swfaarg qv wdm  wedgy afafg
gfaaras aqv 9z« IX0 § fgazs v arfos
gfaazT a9 1988-89 &1 uF FZT FITFATT F
w7 ¥ uwT &7 Sfar f& fgads & 124
az% ¥ faorg frar war ar 1 &1 fF 3 qaad
89 F1 SI¥H H g% 4l )

5-zdl QU § -99 999 9T TF 93F 6 A%
1989 ®1 731 § g€ o1 1 fag¥ 9z 42% &
froral & @ F3 1 7497 g5

swag afgaea wt afafafaai

|-arwiz gfaa@a 7 gq safg & YT a1
qEqra qatend & fag @ 97 fF 49 aer
IAEFT & QAT graad @ S@ET s fF
qFTA-AGFAL 1989 av afz@ # gwir
gearat @ aw 1990-91 § uHo HTTo Go &
T99 FLT HT [FTETTAT G497 THo ATo Tlo &
RETT AT qTe7 AGT § FIAFATN F7T fFE71T |

2y afaaraa oaafagra fangsy &
gt @ue-3 & fyg ofmar = § Sagafa
FI IAT UFT FT @7 ¢ | 34 g9 H I3
FT 91 aFqm g fF afva@g sagqafqast &
grz gfa & 1 @us aga & gFfad i<
afvarfag 3 F%7 3 | 3@ a9 7 A afyw
qrasrdy & fau faeafafaa & gas Far
a1 gEHAr g |

g1t garfas
ATLEHIE afaaraa
e SAfasT qEard,
B!



3-wrTwrz afgaras q1¥ gErm A ¥ 9
- faw7 od 97 garaw F @A F gf fafaen
nfafafesi a1 sqv faard gnmE oF @i
#Tgo THo Fo ¥ AT w7 ¥ 1985 ¥ frsrar
Wy o oaafy ¥ Sum gwE o w5
AT 1989 &1 gewzor gieg 1 afe=ifag fear
TAT ST A 1989 F HEHTOT & GHIAT Y
TaTr g1 WY & 1

JEIRIAT AATATT

JEARTIT H 39 fqaidr srafy § srafasa
# a7+7 fauat a7 23 aFAaY geaF =7 10
qadtar gfadqT geasrag 1 gqdsy FA
T4 | 39 afga gEAwIE ¥ wd aw 4548
TS, 2406 wfqdaq, 67 =g afxwd, 247
| 7 fqRelt "A®, 957 gaAgfra, 1952
AF MNT 442 qaug FEAFA] F1 GFAT
N AFTE |

qHTAIT .

() oo gargd frag garde

gtard q wgFy fazafagrag, fgars
fasr, 3o wo, fz gedizgna o fifras
AT S gaga afafa 0w sagsifast
FT NI 998 F 919 fqaF¥ 6 ¥ 1989 #r
S& qH1aT {23 99147 1+ AN FT ATAISAA
1 gELIZ T A16 EAfAad (A1v) & vy
MEY §2T F G9EE § gAIET | wgE
favafaansia & qaqa sogaafa sro wia fag
ATz F geg afafa o

(x) fa=fo fafafaert :

zq fqurdl ¥ gawmar g@ve F faeary
¥ aaifaq afz g€ qar ag s & 5 el
&1 faaior v g1 &Y sTr3r | g|R s
Jgue 1 faAtor w1 gafy 9v & fadbow
wfafang & fazarz &1 #14 Ma & g al
qTaAT 3 |

(1) fagafaat ug amr-ax snfa

= Ao "o 74, fag afysra 3 28
I 1989 #1 qeqra § wrg9rT wgor fHar |

freafafaa 3 (fa) Faifast o afes
HIFYTT FZTAFT FT ITH AFT-G 2 & BT
HEATA § F1TGF f9ar war 1 zq wafa ¥ oF
uEfas &1 sy FrageE fwar aar

1+ srrgeg Faq, Farfas qr”’
2-#f1 wHodo wAf, FA1fAF A"
3-40Y 3T gFrw, asrfaE

4-f1 dro Fo faaa, afess gy
SR

5-#ft o Fo yrazay, afees AgHaIT
qAgTaAF

6= Tqo &Fo Fifzgre, AFHfAF



ST : T[S AACTATT FEATT F1 AT & AN ATAT FAIT AT ZrAU qH0907
gzd Agwd 928 wog $RE, ST quEN, TSAT |

ged gaATgHIL ; Mo AT 7%

FATZFIT . Blo GV HA A3

CESIGET ;Y Srefie FHIT T, Y Frer AN yArarEsy




