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Wiater és a very Frsporiant input for evap production, St i responsibie for ar s growth and i also ensires the officiency
uf other inpudr liker seedds, frotifizers und pesitcide. Thes work i an effort fo maximize the eI Water wie o
ADPrOprialy maler mandgesent proviicer wsing @ (patial and watribite databagy o waler verosireer. Wiser vesaseurs
datu are seatlired u different forvms, colisted and codbtied by wniliple qgenses and institnsions claplaying divetiv
ametbucdodgter thal i not matih with the dywamic date requtrernent af codplex agrenltnal suviromment, 4
COEIRTALRI i r'}g_fb:‘m{.f.-’s'rm TRIfesy oH Waler reronrces Aay Peew .'J"e.'wfopc(." weth ihe ue’f,fe:'f.iws 7 Aznreiiag exd) iy
ditabuses on wier resnories, deiigning and developing o compredonsive dotatuse uf wader sesanices and deoeloping
rerurce maps of awagor sonrces of water revonrer of the cosnatry by Aiegriding wifrbute and (patial daia fhrowgh
GIS wlich ey provitle yyitematic wrd periedic infarmation to the rssarchers, planners, decivion makers and
devclopmcisteal agencies. Uhr diverre plamwing, research elevelfimental activetion o the present avdd fietre ine of ivater
FEOHIVEL, o XIrong databate playr s velid aind Smpwrtane rofe. This databare consésty g canprebensive deta refated to
wtey resoutsver sach as gronnd and swfoce water in spatend and nowspatial (atteibne) forms, 5 paticad deter 7y in
cligitized wap farem iwhieh are digitized wving Are GIY Tiftuare mEch are adio Sndeod with fabolar datit oy and who
pecpatived. Num-stiod date {5 tabwidar dataf atrilide dator adich has feen dspeiapect i ACCTELY and ORACLE
safluvire. This whofe ingormation pclent v ikt berse nf” wiler revonrees af Ludiee. S this will bedp e ihe idewtijionteon
of Fechuatagivadly afhrastele, coasemiondy wali, SHEEY wreetiialble andd eurranspentally AH-edgpiaeling afsdroch Sar
agrecnibitrad planning. W hove developed weter revusercer infarmation rycion s whreh feadictd el giirleite dutibae

voubuza a fugge it 9F data redted ty swerfce and groend wier aeailabiiity, e witlination, baliaee, water quality

af rvper af atfferens dveations aud coning date af weier rofudeed deveces that re bedofied u é s

Siich eas ol oedl, frelee i) strfie fot iretiedion ihenser, veieizee i ferigedion schenn, et

wwards: water reswrrves, LT, Oract, ~leerr, dtabue, spetieed end arreleis At

INTRODUCTION .

Pramabase is o collecton of records or dam siorsd in 2 eomputer Jn a systuinacc way, so Lhat a
SO pLogLim G coosult e o answer questons, For becter rertieval aod storing cach reeord is
wstadly organized as o ser of dam clemenrs. The ltems cerrieva] 0 answer o auertes hecome
wformation that caun be used o make dectsions. Tn simple words, the collection of daty, usnally

teferred w oas the database, contates information abour particular erganizaden and dambase is
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Develapment of Spatial ind Aliribute

is to have wnfarmation on the

One of the fundamental aspecrs of resource maaagamnent
and propertes of the water resources wad their wtilization for sustainable agricubiaral
ty for the growing population of the country. in India, many
interpretation and ntlization nf those

grtent, naturs
production {or food securt
anizations have proved their excellence in collection,
ir respective fields of aperation, but at the smne time it has restricted their application
for development as information ure rarely available at one source, and the
ck in data aecessibility. Thus, researchors, planners
planning at lacal and/

ore
data lny the
in a holistic mode
scattered way of data organization is a hottlene
and developmentz] ageneics have always faced a tough time o get data lor
ot reginnal level, in bringing out the total perspective of the region in changing che social fabric
of the people The proposed project has strengthened the wlormation system conceptualized by
[€:AR. Other apeacies, in particular, the phanniog portfolio, are cagecly waiting for sucha database.
This project aims al giving suitable opportunicy on tultidisciplinary mode through enhaoced
researcl institutes and other development agencies by providing first haned
ollems and potential in the producton systems. The information system will
aim of enhancing better quality of life of the faming

lnkages among
information on pr
be iptensively used with an ultimate
communiry and socicly at large.

1y hatacssing ROBMS and GIS rechaologics we developed the Water Resources lnformation
System (WRIS) with the objectives of (i) integrating existing databasus of water resources, i) design
and development of 2 comprehensive database of water resourees, (i} development of water resoutce
thematic maps of the couutry by integrating attribute and spatal data through CGoepraphical

[nformabon System (GLS).

METHODOLOGY

of Water Resoutces [nfocmation Systemn
s of different users, avaflabilily of data, storage 1
Ids and coding struciue wert identitiett. Thetna

Basic slruclure A review of usisang databases,

ienification of data need
cuade, Database strucnuee, dara e

gem_:rnr{;c'l using (:eogrﬂplncnl Tnforma
pared Try compiling the exoruise done
vee fnakized and developerd nonder Whter Besour

evel and dam gaps were
tic maps ta be
Lion System were also identified. A detaled requircment
analysis document was pre at all thirteen cooperating cenleys
of [NARLS (Sharma «f @l 2002). Six darabases we
sround water dataliase, Surfac

o water dutabase, Yer priciy daabase,

fulormation System which are €
Water quality database, Pruject datalimse and Technology database. Noemalization techiique has
been ndopted in the desiyn of relational dutabise of witer resoutees. Whena database is creaced for
system {OTTPY there are generally nwo conuueuns, the speud and

Uﬂ]il“‘. t]_':l[l'.“'l(‘.l‘liuli p:l:[)l','l:‘.i:-‘,ing
quired by the dagahase Ooe means of achieving

efficimuey of uransactions, and overall storapge space 1e
5 of organlzing
ceeased (Rabert G Freeman coned Melerds 1

sest result s nesmalization wh h s the proces and refintng database raldles e

e |
rate, unambignous eesulls when the taliles are a

provide weew

Biombire).

(A) Development of Watce Resources Database

ey were developed in QRAC LE 91 using R12 BMS 1echnologivs for starape andl
maintenance of data. Dara were collected from various government prpanizalions related o water
resougces. We have followed pornalization techniques aned adopred 3rd noom

. Civerall stevcture of database s shown in fig 2. Surface waler databuse

Absove six darabas

alization form for

database developmen
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containg inforation aboot canads, discribuares, dams, rescrvolrs, tuoks, rivers, Aavigaphe length,
dver calchement area, irrtpared andl un irdeaced acen for diffecene crops. (rround warer darabase
cuntaing infurmation alwnt dug-well shallow Lehe-well, deep rube-well, prvate and povt. tube-well,
irtigated and un trrigaced area Tor different crops, level of ground vacer development, dfferent

ievigation schemes, ele. Water quaitey darabage coaraing informaninn about pkl value, nireare, sulphate,

iren, magnesiom, sodiom, chlorine, spee
different sivers we differen sires ol the counoy. Water pricing database conains information about
year wise maximom snd mdmum race Bor irrigation water For different crops, Techoology database
comtuing nformarton about waker mansgement and irdgation wehnolopes developed for differcas
crops. Propecr database contaios informatdon aboow, different complete] and ongoing importan
projects related 1o warer resources of the country

(B Development of Graphic User Interface (GUI)

Craphic User Interfuces (fronr endd woals) has heen devetope] in Wisual Busic 6.0 for data entry,
modification, deletion and retrieval of da. Teis shown in the g1, Also reports can be penervased
threugh this software, Access level and seearity of dura is qssured theough password protection
raechanism. ‘Phis sofrware can be customized according wo chamng needs of user. Fur cxample
Lack end (darabusic) can be changed and also form and reports can be castty chunped or added o
the sofneare, Tack end developed in Acoess 2000, Databuse i fnally converted into Omacle i

Fig. 1

e conducrance, carhonate, hasedacss of water, etc of
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(C) Application of I8 (Geographical Information Systemy) for the Creation of Thematic
Maps and Spattal Database

Themaric soaps of varous warcr fesources lave been created using Arc-(7138 sofmware. Scunted
maps of warer resources have been geo referenced and digirized according o the data availability
andl reguirement using Are-(18 software, After digitizadon thematic maps have also heen finked

witls related darabase wbles. Databases have heen developed in ORACTE 91 sotmearc,

of Ground Water Hesnnres¢INARTS: AR

luj-m :

nm43z
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gz 2 Overall Structure of Water Resvorce infoermation System Water Resouroe Datubase
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Digitization through Are-GIS sofrware: Water resources maps of tivers, teservoirs, tanks
W.CI.IH: h(lVC. been digidzed using Are IS 8.0 sofowure. Scanned mups have heen ;_‘f:{-'n—ﬂ-_'.ﬂ:r.cr;l:’cé E) 1ﬁ{
L.hgluzcd, State wise and for the country, witer resoUTce MAps were dcvc'ﬁopcr*_ ;I"chc L Z["L
linked with relared database tables. Some digitized maps are as tollows: S e

(D) Development of Welsite

A darzbase driven website has been developed for the project “Integrated National Agricubtura)l
ii;:‘:,uurcl{:s Tnformanonl Systern _(lN.(-\[{.TS} and e WRTS (Figed) is also available on the ibove website.
{ L.Ce;s evel and security of this web site Is assured through wser name and password mechanism
databxase deiven and a static web si : i e ip

abase a $ wel site buve been exeated using VB Tnterc 3 t
tak F 1 nietdey, A ava Seriph
w0l ¥ o g SF, Java Seripr

RESULT AWND DISCUSSION

De " . . a Tgaas . H

o velopment of W\’dtcr Resources Database/ Information System: ‘Lhe overall srructure of

].m,r I?::»uurccs Information System (WRIS) is shown in fig. 2 This damboase pives informarion

ahout daes tHelds, it types, sonrce, frequency, periodieny: x 4

o tls, ypes, source, frequency, pedodictey, data gaps, siotge level] dada siructare

15, PUTDECLESS, efe. and geo-reference for each parameter s been specitied. Toral ground and

N . g - oy Lo . T 1 - . - . . . ’ kK ’

..lu_:id(.lé wares ,}mll.\bk fur irrgation, utilizarion in irvigation, domestic wse of water, irdgated, un

eriprated arce for dift : : ST B i i i i . ot
igated arva foe diffesent crops, over exploited area, dutk aces in blocks in differenr disercrs of

lpk pichir s bo gty

T A TEET A T, AR

ot

!?“._"r’ __}lmoon-mmonw_-_r_‘.....;ljmtqi-mv..;]fajm_nw“mmrr :

(Fig. 9

reservoirs, toml navigable length of rivers, carcheruent

different staces reservoit capaciry, FRL of
iins fntor ation aboee pli

of fvers ot different siles, warer quailty cout:

aven oof cvers, wages quality
magnesium. specitle conducence, sodinm

ate, nitrake, 100, chlovine, carbooate,

walue, sulph
ate and sodium absorpdon watin, ot ate the rmejor informene

PerenEe, pesidiual sodiutm carbhon
are in this darabase, Vhis damlase, data warchouse containg huge atnount O Fowetir resources dati
which are usefud for rescarchors, planne
A Graphic User Interface (U1 is useful for daty caery, data mmodificattos, deletion, updalion
entioned wotls with the hetp of this GO el havee

rs, pulicy makers, clecision makers, other end users el

and rercicval of data Aoy one can do alove m
a lirde knowedge of corupus software and hardware,

A elear and visual ineerpncradeon amd self explanation of warcr resourees dara can e <lone with
the help of thematic maps Of Wik PESOUTEEs.

Thematic maps of dver, reservoir, tanks,
(INARIS) is 1o provide geo infurmatic information at diserict, state aml countey levet as per availability
and requirement of data of WAL TESOULECE cloped
applying different decision criteria. Some cxample are following:
1oy dentifies wrigin of river, Flow diccerion, ord length,
oirs, lakes and anks

lakes, ete . One of the wuportant aim of WHIS

s Thematic maps of watce resourees have lreen de

by mtegradog different Jatabuses
{aj ‘Vhemaue maps of dvers OF the oo

navipable lengrh, average annual porential and catchement area rusery



290« fafernationad forenal of Tropical Agriculture

idenrify their (ull capacity, area and their location. "Chis can be used for Bumre planning for the

use of water TESONTCRS,

() Many eypes of information can be obrained from atoibvee darahases, some are tesllowing:

Applicarion

Ground Warer Potential in States in India
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Ground water potential in some states in India
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Frowm she above graph s is cleac that the ol availabilite utifisanen and balance of grentd warer are highesr in

Lirtar Pracesh aoel lowest In Gea.

Land use Classification and Irrigation Statistics in Some States

Development of Speticd and Atribute Database for Water Resources . = 191

siiend coalisreithiz wrsd jIRIST Sew areas

rerieed civia

Title aur AT
Assam 3257 A004 3Tz
Bilinar & Jhackbaol 10859 ol 024
Haryana KLY ] Gl 2793
Mudhya Pradesh 22899 26070 11
Miwnram +di 113 8
CIrissa s v S 2096
Ifpjaly 258 A2, iH47
Rajasthan 286492 22323 2421
Lierar Praclesh 20739 26522 1207
5436 3208 P01t

Wesr Beryal

Land uese and irrigation statisti

{'000 hectare)

1
[ .

States

—

total culturable arsa
4ross SOWN araa
nat irrigated area

“Lorab culeacabde aren s Dighest o Rajaschan torat gross sown aren is highest i Uniar Peadesh nee iecgansd aren =

aighest.

A, The Tools that have bheen used

.

Dmeahagse Tools: MS-Access, Orcle S
GUL Devedopment Tools: Visual Stucio 6
Conneecitvtty Tools ODBC, ADO, DAOOLEDB

Server Tools: Tnternet Infarmation Server, Personal Wals Server, Oracle Scrver, and Micoosofr

Trunsaction Server.

Seripting “lnols: JeaSeripy, VBSCripr,

Rdlitoes: worel, Visual [neerdey; Notepad

Puge Develupment rools: Active Server Page, fuva Server Page, FIPME/DIITML, XML

Other mols: Active X Controls, CORM/TCOM

Protocots: TCR/TR
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. Are 515
v OOS: (Windows 2000), Windows XP.

CONCLUSION

Water Resonrce [nformation Syslem QRT3 is the parto £ [regrated Nattonal A griculurad Resoutees
Tuformaiion System (INARIS-NATE). This tnformarion system is available at our center {TUAR-
RCER, TPama) as well as lead center TASRI, New Delbi This daalmse containg walel tesonred
information of our country such as surface and ground water avatlabifity. its wilization in lrrigation
and halance. [t also conlains iaformation about total numbers and their capacity of caks,
diseribuaries, wells, dug-well, shallow tube-wed, deep mbe-well, surface tHow and surface Lt ierigation
schemes, FRT, of reservows, tanks, water pricing ,water «Juality, wrigated and v Arrigated arca for
different crops, level of wround water devilopment, grovnd warer recharge, tutal navigable length
and carchement aren af civers, Waler quality of rivers at Jifferent sites et This database has been
develaped in MS-ACTESS and rhen converted in ORACLL D1 Now itis available in QORACLIE %
Crraphic User Intetface has been developed in Visual Basic 5.0, Some warer resoutce (fivess, LESErvOis,
tanks etc) maps have been geo-referencod and digitized fu Are G138 and ateribute data have becn

linked with spatiak data for getting required informatien in map form. WRIS is useful for reseurchers,

planners, policy makers, decision makers and othet users.
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