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Sustainable Conjunctive Operation of Water
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Storage Approach
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Abstract

The agricultural sector is the largest consumer of water
resources. Therefore, Sustainable water allocation to this
sector is more essential. Surface and groundwater are both
important sources for agriculture water supply. Previous
studies have emphasized that the conjunctive water use of
surface and groundwater can reduce the risks associated with
uncertain surface water supplies and their fluctuations. The
cyclic and noncyclic(traditional) storage systems are two main
kinds of conjunctive water use systems. The main difference
between these storage systems is their method of artificial
recharge which in the noncyclic storage system, the artificial
recharge only occurs during the spill, but in the cyclic storage
system, the artificial recharge can occur any time. In other
words, the regulated water is not allocated to artificial recharge
area in noncyclic method. In the current study it was tried to
quantize and compare Sustainability of water allocation in the
agriculture sector with cyclic and noncyclic approaches. The
results indicated that in the noncyclic operation of the system,
the aquifer is recharged in wet season and its storage used in
dry season. Therefore, by management and regulation of
surface water in cyclic operation compared with noncyclic
operation, the sustainability index increases from 0.69 to 0.86,
respectively.

Keywords: Agriculture, Conjunctive Operation, Cyclic
Operation, Noncyclic Operation, Sustainability Index.
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Table 1- Urban, agricultural and environmental demands (MCM)
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Winter 1.464 0.000 1.464 5.600 0.262
Spring 2.850 8.169 11.019 42.400 0.542
Summer 4.030 6.597 10.627 40.900 0.542
Annual 10.400 15.600 26.000 100.000 1.608
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B { 0 if Storage (t) < CapD; Vt
CapCAR =0 (%)
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Table 2- Hypothetical capacities of different subsystems
e Uiz j (58 Glacd B T g

Component Capacity
Reservoir 10.457
Transfer from reservoir to demand area 2.889
Transfer from reservoir to artificial recharge area 0
Transfer from aquifer to reservoir 0
Diversion from river to demand area 1.775
Diversion from river to artificial recharge area 1.215

Table 3- The values of performance criteria and sustainability index for cyclic and noncyclic operations
I b 9 (S S 513 020 700 S wdingy e > 5l Jols (gl (ad L g 3 Sles () liae 0l Y Jgua

No. of No. of No. of Sustainability

. Reliability Resilience Vulnerability
successes failures returns Index
Cyclic 35 5 4 0.875 0.8 0.103 0.86
Noncyclic 27 13 8 0.675 0.615 0.203 0.69
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Table 5- Comparison of values of different variables in cyclic and noncyclic operations
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Variables

Cyclic operation

Noncyclic operation

z RS, (0 240 247.2

Z qout(2, ) 137.5 162.5

Z Div,. () 42.7 24.5

Z RE(t) 135 112.6
(SE(41) — SE(1)) 0 0

Z Div(©) 488 46.6

Z RS,(0) 68.2 59.5
No. of times SS(t) = CapD 23 5

Sustainability Index 0.86 0.69
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