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Abstract— An efficient utilization of ground water and 

surface water are the main objectives of any water resources 

system’s study. The concepts of basin wise planning create 

complication for the water resource planner to plan both 

surface water and ground water resources conjunctively. 

The said concept, therefore lead to the complicated analysis 

of large scale and complex systems, which can be solve by 

dividing basin in different zones with keeping other 

parameters  constant. A mathematical model with linear 

programming technique is developed for different cropping 

pattern based on ten years data and solved by computer 

using linear interactive numeric discrete optimizer software. 
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I. INTRODUCTION 

The survival of mankind depends upon its ability to produce 

enough food and provide enough after for public 

health/industrial purposes. As the competition for water 

grows, the need to use the available resource efficiently 

without impairing its quality increases. This can be achieved 

by proper planning and management of water resource. 

Precipitation falling on land is the primary water resources. 

The problem of water resources planning and management 

is to ensure that enough precipitation is converted reliably 

into a time space distribution compatible with the 

technologies of its use for other productive purposes 

(Hall,1986). 

For surface water, the stream flows with high 

temporal and spatial variability are to be converted into a set 

of comparatively regular flows. For groundwater the 

pumping rates are to be adjusted to suit the aquifer 

properties and the sustainable recharge. Optimal 

development of water resource is generally the outcome of 

the conjunctive use of water from various sources. This 

research effort deals with developing appropriate 

groundwater development and conjunctive water use 

management plan for sustainable irrigated agriculture in 

saline groundwater basins. Conjunctive use of water 

resources can be defined as the management of Multiple 

water resources in a coordinated operation such that the 

water yield of the system over a period Of time exceeds the 

sum of water yields of toe individual components of the 

system resulting from in coordinated operation. 

II. LITERATURE SURVEY 

A. Chiu, Y-C., UCLA (2009): 

“Model Development for Conjunctive Use Planning and 

Aquifer Protection in Semi-arid Regions” 

The goal of this research is to develop a decision support 

system (DSS) for sustainable groundwater management, 

including conjunctive use planning of surface water and 

groundwater, and aquifer protection. We have successfully 

accomplished this goal. We developed a coupled simulation 

and optimization model to remove the high nitrate 

concentration and supply the water demand while 

maintaining the ground-water levels at the desired targets 

for the Warren groundwater basin. The model was monthly; 

therefore, only continuity – via a set of continuity equations 

– was required to be satisfied with regard to pumping and 

recharge in the formulation of the management model.  

B. G. Ravishankar et al (2004): 

 “Conjunctive Use of Saline Water on Growth and Yield of 

Cotton” 

  Karnataka for three consecutive years from 1995 to 

find out the most suitable mode of using saline water as 

supplemental irrigation for canal water indicated that use of 

saline water up to 4 dS/m in direct mode was found useful 

practice for cotton as it did not reduce kapas yield as 

compared to canal water. A further increase in salinity of 

irrigation water to 5.5 dS/m in direct mode decreased the 

kapas yield significantly. Use of saline water of 8 dS/m in 

conjunctive mode recorded significantly lower kapas yield 

than the treatment receiving only canal water but remained 

on par with their compatriot treatments in direct mode.  

C. Babu Rao (1997): 

He discussed the behaviour of water levels in a command 

area. The ground water levels were observed to be rising in 

the early stages of canal releases leading to water logging 

conditions particularly in head and middle reaches of main 

canal resulting in reduced crop yields. Hence, the 

reclamation measures such as conjunctive utilization is 

recommended as a remedy. 

D. Chaube (1984): 

He used the deterministic linear programming models to 

evaluate impact of conjunctive use of surface and ground 

water on irrigation policy in the commands of major surface 

water supply project  in gandak, kosi, & sonsub basins. The 

models were used to analyze irrigation development in each 

of the three major tributary systems under three conditions 

namely, a) when only surface water is used for irrigation b) 

when surface and ground water used conjuntively, c) when 

kharif channels are used to artificially recharge the aquifers. 

E. Morel-Seytoux (1980-1981): 

He developed special distributed parameter surface ground 

water models for stream aquifer management. These models 

use a technique referred to as the “Discrete kernel 

Approach” of ground water modeling. This technique is 

based on the classical green’s function method of solution of 
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partial different equations. A stream aquifer simulation 

model based on the discrete kernel approach was developed 

to evaluate different conjunctive use management strategies 

in the south plate river in Colorado.    

F. Law (1973): 

 He has carried out pilot studies in great Britain 

indicate the feasibility of regulating stream flow with water 

pumped from upstream aquifers, in order to meet water 

supplies for irrigation and other purposes during deficit 

periods. 

G. Bredehoeft and Young (1970): 

He observed that for a large number of field problems, 

aquifer models which incorporate the heterogeneity of 

aquifers and whose outputs bring out the time dependency 

of response of water levels were needed Bredehoeft & 

Young, in a single study, a physically realistic hydrological 

model of the steam aquifer with a realistic description of the 

economic behaviour of the water users. The latest study was 

patterned after a reach of the south plae river in Colorado. 

H. Milligan (1969): 

He studied conjunctive surface and ground water 

development considering both economic water balance 

issues. He used a transportation problem format to analyze 

alternative water transfer schemes, legal and physical 

constraints to ground water and surface water use and 

pricing schedules.  

I. Fowler (1964): 

he has suggested that solving the engineering problems 

associated with the development of a conjunctive-use 

system requires a thorough understanding and investigations 

of the geology of the groundwater basin, of the hydrology of 

surface and groundwater, of the existing surface and 

groundwater facilities including storage and transmission 

characteristics, and of existing and expected water demands 

and the economics associated with meeting those demands. 

Fowler states that when groundwater basins can be operated 

in a fully integrated fashion with surface water supplies, 

then optimum use of water resources can be achieved. 

However, in order to achieve this integrated operation, new 

methods and institutions must be devised to coordinate and 

manage the operation. 

J. Renshaw (1963): 

He presents the argument that decisions regarding the use of 

groundwater resources should be based on the value of the 

groundwater resource. The basis of the argument is that 

water left in storage has economic worth. The economic 

returns from water left in the ground can be estimated by 

two methods presented by the author. In the first method the 

returns are based on reduced pumping costs due to reduced 

mining of groundwater. The second method is based on the 

economic returns on the capitalized value of water left in 

storage. Renshaw's arguments emphasize the value of not 

pumping groundwater. 

III. CONCLUSION 

1) Reduction of storage in reservoir due to less rainfall 

and to save crops from failure they release more or 

all water in kharif season. 

2) The area under study, have no problem of water 

logging.  

3) It also presents graph showing S.W. and G.W. for 

different intensities and for maximum benefit for 

different release policy. 
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