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ABSTRACT

Autormnated data processing using high speed computers has immense potential
for handling large volume of hydrologic data in a quick and economic way. In India,
a large number of agencies are involved in collection of hydrological and
meteorological data. As there is no proper inventory of the data, in the present system
there is a possibility of the repetition in data collection. To avoid this, it is necessary
to store the collected data by different agencies at one place in the processed and
systematic form which can be useful for users.

In the present report, a menu driven, user-friendly software has been developed
to handle all type of hydrological and meteorclogical data. The main objective of this
software is preparation of hydrological data book in a form most valuable to the users.



1.0 INTRODUCTION

Hydrological and related meteorological data are needed for proper planning,
development, management and optimal utilization of water resources of the country.
High quality hydrologic data have historic value, in addition to providing a basis for
research and design and evaluation of Projects and Programs for conservation and
development of the Nation's Water Resources. Hydrological data are required for
design purposes, such as for dam, bridges etc., navigation, for planning of irrigation
schemes, domestic water supply & water power etc. In our country, various
organisations llke CWC, NWDA, IMD, CGWB, state Irrigation Departments etc. are
involved in collection of hydrologic and other related data. Data collected on hydrologic
process are generally raw data and can not be used directly in most hydrologic
analysis work. Therefore, it is necessary to process this data and store all the data of
different basins at one place in a particular format. Some of these agencies are
publishing their data in the different forms of data books of the avallable data. Though
more stress is given on rainfall and discharge data, still other data like ground water
data, climatological data, water quallty, sediment and meteorological data are also
important.

Advancement of computer technology has opened a new path for speedy and
more systematic organization of the data. The laboricus and time consuming manual
data handling is slowly becoming obsolete. In the present report, a software has been
developad for the preparation of a data year boek of a basin by adding the avalilable
data.

2.0 PURPOSE OF THE REPORT

It is necessary to have the account of hydrological and related metecrological
data in each major and medium water sources. The measurement of water avallability
can be analysed at various times of the year. Therefore, processing or collecting of
such data is essential to make them usable for various studies. Various organisations
are printing databooks from time to tims for different basins. Butthese data books are
specified for particular basins. The objective of this study is to prepare a software for
the preparation of Data year book. The data types have been defined in different
formats of input and output. If different types of hydrolegical data are available, the
user can prepare a data book by using this software at any interval.

3.0 HARDWARE AND SOFTWARE REQUIREMENTS _
The 'DBOOK' package has been written in the programming languages
FORTRAN-77, C and dBASE. The hardware and software requirements for using



DBOOK are:

Minimum 840 KB memory

o Hard disk of 20 MB or more (required storage will depend upon the database
size)

0 Graphic card

0 DOS with version 5.0 or later

o A compatible printer with graphical capabilities,

0 For pleasant operation, a colour monitor is preferred,

4.0 SOFTWARE DESCRIPTION

The deveioped package "DBOOK" is a menu driven and user friendily software.
It can display in colours, if a colour monitor is used. The user can move forward to
submenus by moving the cursor to the desired position and then pressing the ENTER
key. Similarly, he can move backward by pressing F10 key.

It stares the data stationwise using station codes. The user chooses a unique
8-digit code to identify the stations. Using this station code, the user can define the
details of the station and the basin in which the station Is situated. In many situations
online help is alse available.

The flow diagram of DBOOK is shown in fig. 1.
DBOOK consists of the following modules:

o Station Definition / Updation
o Data Entry / Updation

0 Map Entry / Printing

¢ Information Retrievai

o DOS Commands

o Exit

4.1 Station Definition / Updation
The data is stored stationwise. To enter the data of a particular station, the
details of the station should be available to the system. It consists of :



Station Code

Station Name No. of Tributaries
District Name Basin Origin

State Basin Length
Latitude Basin Width
Longitude Soil Type

Altitude Geology

Catchment Area Toposhest Reference
River Agency

Using Station Definition / Updation option, the user can define a new station,
modify an already defined station or detete a station if it is not required. These can be
done by selecting any one from the following :

o Add Station
o Modify Station
o Remove Station

4.2 Data Entry/Updation
This option can be used to enter the hydrological data. It has three options :

o Read Data from Datafile
o Entry of Constant
o Add/Update Data

4.2.1 Read Data From File

This optiont can be used to enter the data from an already existing ASCII data
file. The data should be separated by a blank. The layout of the ASCII file for transfer
the data to "DBOOK" Software are as follows:

Yearly Data:
Year, Datal, Data2, ......ccooemvirenninns Data30

Monthly Data:
Year, Datal, Data2,........cccooeenernen Datai2



Daily Data:

Year, Month, Datal, Data2,.................... Data31
Hourly Data:
Year, Month, Day, Datat, Data2,.......... Data24

While entering the day or month the values fram 1 to 9 should be entered as
01,02,.......09.

After selection of this option the station code is requested. If the station code
is already defined, the data file name with path is requested. If the data flle exists, the
data stored in it will be entered in DBOOK software. In case of any error, appropriate
message is displayed and system exits from this option.

4.2.2 Entry of Constants

in many hydrological series, sometimes a particular value is repeated many
times. In this situation, for speedy entry of such data thraugh the keybcard, this option
may be used. After selection of this option, the station code are requested. i the
station is already defined, the starting, ending dates and the constant to be filled will
be asked. According to the dates, the constant value will be filled at all the places. In
case of any error, the appropriate massage is displayed and the systemn will exit from
this option.

4.2.3 Add/Update Data

Users can edil the data in already existing file. The values at any place can be
changed. For data editing, users will select the options of data type, time interval,
station code, starting and ending dates. Depending on selected data type and time
interval a formatied screen will appear. The user can fill the values on this screen and
the data will be stores in the corresponding file.

4.3 Map Entry / Printing

For an optimum and better planning arnd management of natural resources one
of the first requirements is the map of the concerned area. As the area into
consideration for such maps is usually of an ordér of several hundred square
kilometres, the space technology of polar orbiting solar synchronous satellite,- viz.
Remote sensing satellites play a significant and vital role. The following types of maps
can be entered / printed using DBOOK :



© Index Map

o Topographical contour Map

o Soil Map

o Geological Map

o Gechydrological Map

o Geomarphological Map

o Drainage Map

o Landuse Map

o Annual Isohyetal Map

o Flood Inundation Map

o Administrative Map

o Drought prone area Map

o Map showing location of raingauge stations
© Map showing location of observatory wells.
o Map showing location of gauge/discharge sites.

To enter the any of the above map of a station, first it should be scanned
/digitized and stored as a .TIF (Tagged Image File Format) file using any software.
Then using any WINDOW based software the .TIF file can be converted and saved
as .PRN file of the available printer. At the time of map entry, this *.PRN should be
entered, so the map of the area will be stored in the corresponding file. Similary, by
selecting the appropriate menus, the map of that area can be printed.

4.4 Information Retrieval

This option can be used to obtain the selected data of a selected station for the
selected time interval, in an ASGI| file. This ASCI! file can then be processed / handled
using other popular softwares.

To achieve the above objective, the user has to select the data type and time
interval, The system will prompt for the station code. If the first character of the
station/series code is a blank character or a carriage return, the control will come out
of the option. Otherwise, the ‘DBOOK' will ask for the cutput filename, starting date
and ending date. Here the ending date should not be less than the starting date. After
specifying all these options, the data for the desired station, for the selected period will
be stored in the desired file in ASCII format,

4.5 DOS Commands
Sometimes, it may be helpful to execute a DOS command within 'DBOOK’



package. Using the DOS command option, the user can execute a DOS command
within 'DBOOK' and continue the processing. However, no TSR routines of DOS
should be loaded as this may result in conflict in memory usage and the computer
may hang.

5.0 DATA TYPES
In DBOOK, the basic hydrologic data has been categorized as :

© Hydrometeorological data
o Surface Water Data
o Ground Water Data

This data has been again subdivided in various sections and as per the time
interval of their recording as annual, monthly, daily and hourly.

5.1 Hydrometeorological Data
This includes rainfall and climatological data.

5.1.1 Rainfall Data

Since amount of rainfall varies from place to place, it is necessary to install
measuring devices at various key points. It is assumed that the amount of rainfall
collected in the gauge is representative of a certain area around the point where the
measurement is mads, it is the rainfall at that gauging station. The rainfail data of
various stations is used to determine the average depth of rainfall over an area. The
amount of water received over the catchment as rainfall is expressed as depth.

Rainfall Data can be measured Yearly, Monthly, Daily of Hourly, Before
proceeding with this oplion, the user should have averaged rainfall data in his hand
for all raingauge stations. The units for all entries shouid be same.

Table 1 shows the output format of Rainfall data.

£.1.2 Climatological Data

This includes the data on temperature, wind velocity, humidity, sun shine hours,
evaporation and vapour pressure. These are obtained using proper instruments in
meteorological observatories.

These values can be supplied by user as per their availability, The units of



these data are defined in software. The outpul of this information will be obtained in
a specified form,

Table 2 shows the output format of Climatological data.

5.2 Surface Water Data

These include information on stream flow, springs, reservoirs, lakes and
oceans. Most of the surface data obtained as’ adequate gauge-discharge data or
limited gauge discharge data.For ungauged river basins with no discharge records the
water resources are assessed sither from the runoff records of an adjacent river basin
of similar characteristics or by empirical formulae. The long term runoff series can be
obtained using the rainfall-runoff curve after working out the rainfall for the past years.
The percentage dependability of the runoff values can be determined based on the
estimated runoff series.

It includes gauge/discharge data, sediment load data and water quality data.

5.2.1 Gaugs / Discharge Dala
The discharge computations are usually made from the measurement of gauge.

They are applied to an available single valued rating curve developed using discrete
measurements at a site at different times. Therefore, the computed discharge
hydrograph is forced to adopt the same time distribution as the measured stage
hydrograph. In previous years, the discharge data was not available adequately but
now many agencies are megsuring this data.

After selecting the appropriate option, the user will supply the gauge and
discharge data (eithersmonthly, daily or hourly) for each station.

Table 3 shows the output format of Gauge / Discharge data.

522 Sediment Load Data

The suspended sediment load is the mass of suspended sediment passed
through a section per unit time. Suspended sediment observations are generally done
by Punjab type bottle sampler from boat or by wanding. The collection can be done
at any depth from all points where velocity measurements are made along the cross
section of the river. When discharge observation is conducted from bridge or cableway
during the days of high flood, samples can be collected from surface. The sediment
is generally classified as coarse, medium and fine according to the diameter as



indicated below:

0 Coarse : Sediment above (.20 mm diameter. )
o Medium : Sediment between 0.20 mm and 0.75 mm diameter.
o Fine : Sediment below 0.075 mm diameter.

The user can feed the course, medium or fine sediment load ( in metric tonnes}
in the total runoff (m.cumec) monthly or daily as per data for different stations.

Table 4 shows the cutput format of Sediment Load data.
5.2.3 Surface Water Quality Data

Surface water quality can be completely defined and estimated by studying its
physical, chemical and bacterial characteristics.

a} Physical Characteristics:
It includes colour, taste and odour, turbidity, temperature and specific
conductance of water.

b) Chemical Characteristics:
It includes hardness, pH value, hydrogen ion concentration, inorganic nutrients,
Suspended solids, dissolved and colloidal solids, dissolved gases and organic matler.

¢) Bacteriological Microscopic Characteristics:

It involves detection and elimination of pathogenic organisms. According to the
present software, the user can feed the value of pH, oxygen, B.O.D., C.O.D,
Hardness, Turbidity, CO,, HCO, Ca™, Mg"™, Fe++ and F~ presented in cumec
discharge.

Table 5 shows the output format of Surface Water Quality data.

5.3 Ground Water Data

It is necessary to ascertain the specific yield of the substrata for the estimation
of the ground water. The procedure involves the classification of well log data in
" various classes of materials.

When rainfall is the predominant source for recharge, the ground water estimate
would be the available potential less by losses through evapotranspiration and



subsurface drainage, which may be estimated or assumed.

The amount of deep percolation due to seepage from canals reaching the
ground water is added to the rainfall recharge to arrive at overall available ground
water potential.

It includes water level depth data, ground water quality data, welllog data and
pumptest data

5.3.1 Water Level Depth

Water level depth gauge recorders are installed in observation walls. Users can
have information about well number with location; latituds, and longitude. Water level
versus depth can be measured monthly or daily or-hourly- on pre or post monsoon
basis.

Table 6 shows the cutput format of Water Level Depth data.

5.3.2 Ground Water Quality Data

Ground water quality i defined and estimated by studying its physical, chemical
and bacterial characteristics. Quality of ground water is highly dependent upon the
ground water level.

Table 7 shows the output format of Ground Water Quality data.

5.3.4 Welllog Data

The strata chart is very important for welllog data. The type of soit is identified
where the user drilled the well. When the drilling starts, the type of strata is to be
observed depthwise. According to the depth layers the data is identified.

Table 8 shows the output format of Welllog data.

5.3.4 Pump Test Data

Pump test data in'ground water depend upon the radius of the pumping well,
distances of the observation wells from the pumping well. Pumping rate may be
constant or variable. Users can enter the observed data of pumping rate of discharge,
drawdown in pumping well and drawdown in observation wells at different interval of
time.

10



The specific details like type of pump, type of aquifer(tapped), pump test in
layered or nonlayered aquifer, step drawdown test are also very important. This
information should also have with users before handling the pump test data.

The users can have a table for such data as drawdown in pumping well and

cbservatory well with respect to time for recovery test. This data can be supplied to
the software as daily, monthly or hourly time interval,

Table 9 shows the output format of Pump Test data.

REFERENCES

o Data Storage and Rstrieval System on Personal Computer (N.LH User's
Manual UM - 30 ).

o Data Storage, Processing and Retrieval system for hydrological data {N.ILH

User's Manual UM - 47)

s] Hydrological data book for Narmada basin (upto Bargi dam) 1981-90, (N.LH.
Technical Note TN - 114).

o Hydrologic data bock for Punpun Subbasin (1974-90) (N.I.H Technical Report
TR - 174).

o Hydrolegicat Data Processing and Analysis by HYMOS {(N.I.H Report SR-25 )



errssrrees pypmmon mOoug

5} IBIeM puRoID
a Is3eM sgeIang

q TeoThoTOIC®YRWOIPAY

q w3ep 23epdn/ppy

a JuelsuUn) Fo ATjuy

a 21T} woxg eieq ppy

¥ butjutig del

| AMINT dVH

IIXa

PUEmEOSD 504

L Tess7I39Y woriEmIOTUT

« 4004d.,

ButauTag/Azyug dey

wot3iepdn/Aijug ejeq ——~3p—

Buriepdn/aeTasy uoiiess

o) e3Rg IA0WSY
a e3ed AITPOR

v ®3IRQ PPV

8IBM3IJOS 9Y3 JO 3IPUD MOTJ

i1 *B1a




I

H

TeorborolentID g

TTeFuTRY

T [eosrboTlozoslsweipil

I93EM SORIING

IsjeM PUnOID

. 1E3Rg SAOWSY

o3

JjueM NOx oJd

yabus urseg
uthTIO utrseg

s9TieINgIi3 FO "ON

a3e3g
JIOTIISTA

sureu UOTIEIS

resesere 13POY UOTIRRS

13



apo) UOTIRI}S 193U

r L1TRQ

r ATYFuoR

ejeq 3sajzdund
e3eq bolrTeM
A3TTeNd I93eM

yadeq rageM

r A1Tea

r ATy3uocK

T A1aeax

r ATanoy -

r A3TTENd I93PM
I peoT JuswTpas

H abaeyosTp/ebned

14



‘aTqeTTea® jou sT uoT3ido STYIL

T

s@7

INO

hhbhBbRmbRrhRhhbRR

Ts ebieyostq/ebnes
STTa# UOSTIPAIISAO
suoT3els sbenburtey
ealy auoxgd ybnoxg
SATIPIFSTUTWPY
UOTIRPUNUI POOTA
TEI2AYosST Tenuuy
asnpue]

sbeurexd
TeatboToudIcwoss
TeotboToIpAyasn
TeoTBOTORD

dey TTOS

Juos TeoTydeabodog
dsy xepur

lg



NIW XVH RYaW TYLOL Daa AQH LG 448 onvy puly NOC AVH -y g Live] 34 NYL B-L PN
: IONIYIITY LITHSOdOL AONESY H 1907049 i IdALl TI0S
SATAVIOATHE JO "ON F HIQIM NISVH ¢ HIDNAT NISWH ¢ NISTHO NIBVE
¥IdY LEIHHOGYD HEATH i AIVLE : LOTALEIA
aNLIETY z SANLLIONOT i HAUILILV] : NOILIYLS

YING TINANIVY EKTHLNOW

{e)1 - FIEWL

18



-]
o~

AOR L0 dads onvy

anr N A¥H

! HONI¥FITE LIFHSOdOL
: gEIYWINGIYL 40 "ON

YHEAY LNIWHILYO
i IANLILEY

ADNEDY
HLAIA NISYH
HEATH
TANITIORCT

VING TIVJINIVY XT1INd

(q)T - a7avl

A2071039
HIDNIT NISvWH
aLvls
ZANLILIYI

; A8AL TIOS
HIDI¥O NISVd

: I2I¥1SIa
NOTINLE

17



THIOL k2 £Z zz 1z 0z 61 34 A 91 ST ¥I €1 4 i 01 9 5 T
s Wvax ¢ BINOK
: FONGESAAY 1IFHSOJOL : LONHEOY A907089 ! ZAXL 108
! SHINVLOAIYI 40 "ON * HIGIM RISVE ALOKIT RISVd : NIOTHO NISVH
: YIA¥Y LNEWHIIND : HAATH aLves s IDI1¥i810
: AANLLILTY ¢ ZANLIINOT ZCNLIIVT £ HOTIVLS
WL¥d TIV4NIVYE XTHACH

(o)1 - aTava

1a



——— -

BINSSSAJ
anodea

{Aeq /u)

-exodeny

uoT3 IOl

|uTUYSUNg

INOR fury
AyrooteA
PUTM

HONIUAIZY LIEHSOdOL
SATAYINGINL J0 "ON
YIEY LNIWHOLYD
AA0LTLTY

b (e )TmEcy !

1
aanjeiadual {

i AONADY
i HILAIM NISVY
: BAATH
: AANLIONGT

¥IYQ TYDIDOTOLYWITY) ATHINOW

{e)z - FTAVL

: ADOT0ED
* HLONIT NISYd
: JLYLS
: da0LILYT

: ddAL TI0S
¢ NIDIMO NISVH
: LITHISI]
£ NOTIIVLS

19



-
o~

w
-

O W W

eInssag

Tnodies

{ £egsumr)

uoTzezodesy

£INOH
IUTYSUNg

A00H /WL
A3ToO0TaA
PUTH

Rd Aea

'
;

HY K |} uTR xey
'
)
)
!

(x}TURd ¥ arnjezadwal

FONTYAATE LFZHFOI0L
SHINNINGINL J0 "ON

¢ BELROW F HVER

adiL 1I0S
HIINAT HISVE NIDIHEG RISYH
ZLYLS LIIELSIC
HANLIIWT ¥ NOILVLS

KINIDV ADYICED
HLAI#H NISYE
YAATH

FANLIONMT

YIAVY LHNIWHOIVD
TANLILTY

YIVI TYDIDOTOLYHWIID XTIVd

(q)z - F1EWL



|HIH

a a a a bl a 3 a ) a 2 aq 9 a = a L) L] o q Bl a o '
AV N¥EW  TYIOL per: Ly AOH 120 das 1 e qne AVH W 443 wer orEk

¢ AORTEITE JATHSCAOL = AoNEN A50T0ED : AdAL TIOS

: SITUNLAATHL 40 "OH T KLGIM HISYA © HIOHAT RISWE 1 RIld0 WISVE

(TN IRINEIIVD : HEATH : 21918 ' LOT8IS1G

* FANLIZTY FAALTOHOT TANLTING : ROTINIS

¥IVA TIDYYHOSIA / 3DN¥D KTHLNOW

(e)g - Favl

21



O R W 0t

J3aa

i)

oY

Iar

NOC

E¥H

L

ALYq
RIROW

"
=

FINTIAITY LHIHSOLOL
SHIYYLAAIAL A0 -ON
: WAAY LEAWHOLYD
3 HANLILTY

i HLGIM RISVE

AONIDVY

WAAIYE
AANLIONOT

YI¥a FONYHISIA / 3IONWD ITIva

(q)g - anavl

A90710dD
HIONAT RISVd
HIVLE
AANLILYT

: UYEL

HdAL TIOS
HIDTHO HISWYE
LOTELSTA
HNOILVLS

22



DO AN EI S DD D
HEMANN NN NN O M

Rl B A
P e e ]

o
=1

N I W

] a 2 q 2] a 2 a b a 2 a 9 a b a o d ] a 9 a 9 aI¥a;
(41 11 o1 5 B L 9 s ¥ £ z 1 Elo:4

T WYAX @ HINOW

AdAL TIOS
NIDINO NHISYE
LOIFLEIA
NOTLVLS

f ADNAAAAAE LATHSOLOL : A3NZOVY 4 AD0T0ED
:  SEIHYINAINL 40 “OH ¢ HLIOIM HISVY i HLORAT NISYE
1 YENY LHIWHOIYD s HIATE 3 ALYLS
4 FANLILTY : FANLIDHOT ; ATNLTLET

¥IVO FOUYHISIA / FOO¥D XTINOH

(a)e - TIEVL

23



Te105 ! SuUtTg ' UNTpPsH ' B35IR0D f {umo ur)

——— —————— ———— ——m e ———————— ——————— ! FFouny

YIuoK

'
(ssuuol oTI%eH) peoT IUSWTPAg ! 1e30]

PoUvEX

HONIHAITA LTAHSOIOL EONIOV : Z90703D : ddAL 1108
SETYVINEINT J0 "ON  HIQIM NISvd ¢ HLONJT NISVH : NIDI¥NO NISVE
VIYY INIWHOLYD ; HaaIlyg : dILVLE : LOTALSIa
TANLT LT ' ZANLIONGT : Jang, ILv] i ROIIYLS

VIV QY01 INIFWIQAS XTHINOW

(e}y - grava

24



1
|
:
'
'

)
)
i
]
1

I

|

b
i
]
i
1
1
'
)
]
H

MmN ®E T

TesoL

auTd ! umTpAR |

@83R00

(8suuol HTITOH) PpeoT JuSUipas

{uho m)
FFouny
T®30L

Aeg

XDRADY
HLOIM NISYE
WEATH
FCGNLIDNCT

HONZEIITY LITHSOIOL
SEIMYLOEIEL 40 "OH
YVIUY IRIAWHOLYD
FONLILTY

wI¥a auoT IHEWIAES ATIvd

{(q)y - FTEVL

X907039
HIDNIT NISYE
HIVLS
2anIIEY1

t HLHCH

3 WWAR

FAAL TICS
NIDTHO0 RISWd
LOTSISIC
ROIIYAS

|
|
1
|
]
'
]
'
|
\
i
1
1

25



a ++ad ++bH ++eD £O0H £0D unI JYYH aod aog AXO 845 ud 4] qHI%a
! FONTNIITY IITHS0JOL : XONZADY : A90T039 FdXL TIOS
¢ SAINYVINGI¥L 40 "OK ¢ HLAIM NISVdE i HIONET NISvE NIDIMC NISVE
: wiHdY INAKHOIVD : WHAATY H ALVIS I0I¥ISIG
: FJanLILTY : HGNLIONOT : FANLIIVT NOIIYLS

VIVQ ZIITUND MAIVM FOovduns

TIavL

26



NOILYNIONTA NOOSNOWLSCd NOOSHOWIHEJ LU EP
: HONHYIIEN LIFHS0J0L
 SHIMYLNEIHL J9 “ON
H YTV LNAWEDLYD
: AANLILTY

12ATT

TIAZT ¥ JINLISNOT JARLILIYT TON TTEM
: pteliicialg : A00TOED
i HIAIM NISYE f HIONIT NIsvd
: dEAIY : HIVLS
: AANLIDNOT i AANLILYT

YIATIYM ANNOUD MOT3E TIAFT YITYM JILVIS

9 - FTEYL

LOIdLSId HOILYLS

: AL TIOS
3 HIDIWO NISWd
' LOTHLSIA
i NOIIWLS

27



B HdAL TIOS
T NIDIYO NISYd
¥ LoI¥LsId
: NOIL¥1S

4 ++8d ++bH ++%D EQDH €00 HnL JavH SaL
tOEONENIIE LITHSOdOL : AONEOY : Z00T0ED
P SEIYVINEIEL 40 "ON : HIJIM NISVd * HLONIT HISVd
i WEHNY INIKHILVYD : HIATY : AIYVLES
: dCNLILTY * JaNIIDNOT : daNITIVT

YING IIITURD YIIVM ANNO¥D

L = 37av%

28



AONALSISHOD SHSS50T ROTLOY HOILISOdHOD ONITIIEd
aNW NI SIAONYHD arInis DNITITHAa THHINTH HARLXAL HHOLYR 40 dLvd HLdda

: EONIWIIZY IITHSO0L0L B AOREOY : AD0TOES : ddAL TIOS
*  SATAVINHIYL i0 “ON ¢+ HLAIM NISvVH ¢ HLON3T NISVE ¢ NIDIMO NISVH
: YHIY INTIWHDLYD : HIATH : ILVIS : LOIYLSIq
: AANLILTY : TINLIONCT : ATNLIIVI : HOIIYLS

¥IVd 90T-T1IM

8 - FIaVl




IIVH TOUVHISIA

HILIN MOTa dAHIL HMOQ MY¥Ha TIATT BALYM HHIL
ALVY IDUVHOSIA

NMOQ MYNQ TIATT YALVM AHIL

TIIM NOIIVANISHO

FONIUIITH IFAHSOJOL : AONIIY : ADOTOHD : Z4iL TIOS
SHIYVINGIYL 30 °ON ¢ HLUIM HISVE : HISNIT NIsvd : NIDINC NISWH
VHEVY INAWHDIVD ; dIATH : HIVLS : IOITELS I
FTANLILTY i HOOLISNOT : AANLEIYT : HOILVLS

VI¥Q LSIATJIHNL

6 - HIAVL

30



Dr. S.M. Seth

Director

Study Group
Deepa Chalisgaonkar, Scientist ‘E’

Rama Mehta, Scientist ‘B’



