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ADSTRACT

%
Hoater iv a very important comporent of crop production. It is resporsible for crap 1
prowth, crap production wd also vavees the efficiency of other fnpuis ke seeds, 1
Sertifizers cnd pesticide ete. Present work was an effort to maxiviize the exisiing water 1
wxe thromgh auproprinte waler management practices. Available water reyources data
coflected wnd colfnted by multiple agencies and instilutions employing diverse
methodidagion are scorersd in differene farme har oo nor meteh with the dvnamic

data requirenicent of complex agreuliural envieomment. fn diverse plaaning, msearch

e developrmental getivities o the preseot amd ftiee wse of woder resaurces foe crop
prowhuetion, o steope datebase could ploy a vl I view of above comarehensive
infarmation systent on water resonrees, and area wise crop producifon in Bifce staie

wits developed b provide spelemaiic and periadic nformation to the v s,
planners, devivion makers and developmen! agencies. This dotabase congist o
campreiensive daia refated to waler sesonrces sich as protnd wolen suefice water

ane weed wive crop produciion of Dihae state as well og basin wize ded alons wmd
growed waiee avadabifity, witizagion, bedanee and avea wise crop prodnetion cf Jiffe
crops. ff also contams informations abont land potentiaf and present land wse poitern,
irrigated and wndreigated areo for differast ceop, This datadbase flas been flest creaved
irt ME-Access und then it fuis been converted in to Oracle

Rey words: Waler rexources, orap. Oracle, decess, refatfonal duiebase.

INTRODUCTIORMN

Water s & very important component of crop production. [t is responsible lor crop
growth, crop production and it also ensures the efficiency of other inputs like seads,
fertilizers and pesticide. One of the fundamental aspects of resource management i3 1o
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have informalion or the extent, nature and properiies of the water resourees and their
utitization for sustainable agricultural production for loud sceurity for the srowing
population of the country. In India, rany organizations have proved their excellence in
collection, interpretation and utilization of those data in their respective ficlds of
operation, but at the same time it has restricted their application in a holistic mode for
development as information are rarely available at one source, and the scattered way of
data organization is a botileneck in data accessibility. Thus, researchers, planners and
devclopinental agencies have always faced a tough time to get data for planning at local
and/or regional level, in bringing out the total perspective of the region in changing the
soclal tabric of'the people. The propused project has strengthened the information system
conceplualized by [CAR. Other agencies, in particular, the planning portfolio, are zaperly
waiting, for such a database, This project aims al giving suitable opportunity on
multidiseiplinary mode through enhanced linkages among research iustitutes and other
development agencies by providing first hard information on prablems and potential in
1he production systems. The information system witl be intensively used with an ultimate
aim of enhancing betier gualily of life of the farming community and society at large.
MNational auricuttural production on a sustainable nature depends on the etficient
use of natural resaurces in peneral and water in particular with an acceptable technology
management under prevailing socio-gconomic infrastructure. In order to achieve an
economically sound society and environmentally henign developrment and utilization
afwater resources for crop production, it is necessary that a comprehensive information
is developed to provide systematic and periodic information to the researchers, platiners,
policy makers, dectsion makers and developrnental agencies. The diverse planning,
research and development activities on the present and future use of water resources for
crap production and to increass the area and arca wise crop production, & strong database
on water resources and crop praduction plays a vital role. This project will help in the
identification of technelogically appropriate, economically viable, socially acceptable
and environmentatly non-degrading approach for a land use planning with appropriate
use of water resources for to increase ares and area wise crop production. Application
of information technology are Lypically particulurly offective in solving problems that
reguire significan duty processing, and applications W bydvology (B.4. Engef et af).

METHOBDOLOGY

Development of Water resources and Crop Database

Abuve database hus been developed in MS-ACCHSS and then {inaity couverted inte
ORACLLE nsing RDBAS rechnalogies Tor storage and maintenance o data, Data were
codlected from variows govermment organizations related o water resources.
Normalization is the process of organizing and relining databaze tables o provide
accurate, unambiguous resulls when the tables arc accessed, We have followed
normalization technigues and adopted Jed normalization form for database development.
Entity-Relationship diagram of surface water database is shown in fig. 2. The overail
logical structure of a database can be expressed graphically by an Cntity-Relationship
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diagram (Henery F. Korth and Abraham Silberschatz, 1991). EmiI:y—llelatiom}llip mpdt‘.l
fas been originated by Dr, Peter Chen, professor of computer science al Lousiana State
University. Within relational database, dat is generatly stored in two dimensional tables.
(-Zuntuim:;i within the tubles are sots of rows and columns. A ruw represents a record in
the tabie, and one or more columns represent the details of that record. ACIE (Atomicity?
Consistency, [solation, Dueability) is used to represent the four fundamentals ot g(lective
relational dalabase (Robert G, Freeman and Mark D. Bloomberg). A relational database
alsa dewnonstrates the principles of struchwes, operations and integrity defined by I.Jr.
EL.F. Codd. SO, Plus is a separate Oracle clicnt side tool. Interactive SO, and PLASCL
are two distinet parts of SQI-Plus. [nteractive SQL Is designed to creatcl,lacccss and
manipulate and maintain data structures like tables, indexes cte. and PL/SQL can be
used to create programs for validation and manipulation of table data. (lvan Bayross).
Surlace water database contains information about major and minor ierigation schemes,
Surface water database contains informations about canals, distributaries, dams,
rescrvoirs, tanks, rivers, navigable length, river catchment arca total surlace water
available for irrigation, utilization in irrigation and balance of surface Iwat_cr, irriga?cd
aod unirrigated area for different crops. Ground water database contains ;nfgrnlmuun
about dugwell, shallow tube well, deep tubewelt, private and govt. tube well, irrigated
and unirrigated area for different crops. It also contains information about toll'ai
replenishible ground water, availability, utilization and halance of ground water tfvh@h
are dlstrict wise or basin wise as per availability of data. Crop database contains district
wise information ahout crop arca and crop production.

Develupment of Graphic User Interface ( front end tonls)

Graphic User Interface (Front end tool} has been developed in Visual Bagic 6.0 for daka
entry, modilication, deletion and retrieval of daga. ¢ is shown in the lig-1. A]_so reports
can be generated through this sofiware. Access level and security of data is ussm_'cd
through password prolection mechanism.. This software can he customized according

Fig. [: Graphic User Tnterface {front end ool) for CGround Water Irrigation Schemes
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1o changing needs of user. For example back-end (database) can be changed and also RESULT AND DISCUSSION
form and reports can be easily changed or added to the sofware. Back end developed in
Access 2000. Darabuse is finally converted into Oracle. Development of Water resources and crop databuse

Some usciul results have been derived from the application of database as given in
Fig. 3, ¥ig. 4 and Fig. 5. This database contains information about total ground and
surface waler available for irrigation, utilization in irrigation, balance of water resources,

The Tools that bave been used

*  Database Tools: MS-Access, Oracle 8]

= GUI Development Tools: Visual Stadio 6
= Connectivily Tools: ODBC, ADO, DAO,OLFDRB Fig. 3: Arca Wise Crop Production of Winter Rice (2000-01)
«  Editors: word, Notepad ‘

| Application:
+  Other tools; ActiveX Controls, COM/DCOM i
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Fip. 5: Cround Water Availabiiity and Utitization in Patna and its Surrounding Districts
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domestic use of water, irrigated, unirrigated area for different crops, This database
contains huge amount of water resources data and crop area and crop production data
which arc useful for researchers, planners, policy makers, decision makers, other end
users etc.

A Graphic User Interface (GUB/Front end tools Is useful for data entry, data
maodification, deletion, updation and retrieval of data, Any one can de above mentioned
work with the help of this GUI who have a little knowledge of computer soflware and
hardware,

Table 1
Landl use Classification and lrrigation Statistics in some Stakes €iround
Water Potential in Bilur {n/haandyear}

fistrct Availaide ground Mef diaft fuse) Aabance of

water for ievigalion it frrgalion ground water
Siwan 05457 D.R667F 0.0277
Aurangabad 007377 GO1vIg 1054350
Araria n.o1901 (02942 0.0796
Bhagalpur 014364 0.03564 0108
Begusaral 0.05396 0.02982 002414
Bhogpur (.12366 0.0421 RN
W Champaran 0.16676 0.04063 0.12613
F.Champaran 011046 0.04448 06598
Darbhanga 005815 0.0201 0.03804
Conalpang 0,05837 0.02201 0.03436
Guya 09876 003538 0.06328

Jehanabad 0.04071 00205 0.02022
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idesieict dvailable ground Mt deaft fuse) Balunce of
wiigr for wrigeniion tH rrigeiion groind waler
Kishangan) 0.07084 G1619 3.03463
Klhagaria (L3RBT LRI 002295
Katihar N.07508 003168 0.0434
Muzalfarpur 108485 (14392 0.04093
mMadhepura 004649 (L0205 {26
Madhubani 0.07985 0.02382 005603
Munger 0.09668 0.02923 006745
Nalanda o354 01947 03567
Mawada 0.04089 0.01764 02325
Patna 0.08116 10438 0.03735
Purnea 0. L0238 002726 0.07512
Ruhtas 18291 005295 0.129%6
Sitarmarhi 005677 n.02886 (,0279t
Samastipur 006019 0.03462 0.03457
Saran 0.06095 n.02557 004138
Vaishali 003538 0.02797 002583
CONCLUSION

‘This database contains water resource information of Bihar state such as surface and
ground water availability. its utilization in irrigation and balance. It also containg
information aboul total numbers and thelr capacity of canals, distributaries, wetls,
dugwell, shallow tubewell, deep lubewell, surface flow and surface 11k irrigation schemes,
tnajor and minor icrigation schemes, irrigated and unirrigated area for ditferant crops.
This database also contains information about district wise crop arca and production.
This database has been developed in MS-ACCESS and then converted in ORACLE
Now it is available in ORACLE. Graphic User Interface has been developed in Visual
Basic 6.0.
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