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Conjunctive use ; Definitions

1. “Conjunctive water use refers to simultaneous use of
surface water and groundwater to meet crop demand”.

Conjunctive management, by contrast, refers to efforts
planned at the scheme and basin levels to optimize
productivity, equity, and environmental sustainability by
simultaneously managing surface and groundwater
resources.”
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0)g) U ko)) 9 U\?b..w slaal 51 auali oxlaiwl »
ko)1) 9 wadbuw ul lie jlojed ¢ e )l
dguine GMbl 55)lisS 3L Gaeli 51y

wog> adow ) B by 4 o)lbl auali Cuy o »
ly i ) buze )1l g «cdlac «S)g 03s B3yl 3yl
Usgs ninojp) 9 b slal Rilie ylojed Sy e L

13



Conjunctive use ; Definitions
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Simplified Definition
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“Pipes” and “"Buckets” diagram of conjunctive use
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Conceptual Model
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Physical Model: Cyclic Storage System
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Full Cyclic Storage System: Conceptual Model

* New definition
* Interactive loop between the elements

Surface element
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element
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Introduction to Modelling
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Management Approach
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Modeling Approach
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Modeling Approach

Thus, the problem is how to optimize
» “control policies” rather than ‘control schedules’.

» The goal is to identify control policies that
achieve the best system performance from
current and future operations.




Modeling Approach
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Simplified Physical Model
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Figure 1. The conjunctive-use model.




Management Modeling Approaches

» Lumped modeling approach ( lo245)
33,8 (3 Bl oo )3 et §)18) 9 S g)ded Sladdlse 386 2ujgd
» Distributed modeling approach ( z2)¢5 L OAjL««ijcblg)
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a. Embedding Method

b. Unit Response Function Method

c. Simulation-optimization
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Management Modeling Approaches
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Management Modeling Approaches

A9 b wople gy

Sleb! Ho kolz j15 jo auss OF Glo dalge dS Cl (quasile )
23 jolz o g (dad b Sleen) oy 31 o n dle) oy90
ol ot 3lo) 50)90

A iy Gdolao (Mdod >l g ewl o Sle )
SU3Le) 3,85 led p& 5 (800l Olg3al o5 Gamduw 0Ly
JJTL; Cawd b Slddad) &gL’w Sy (Liwy

S(k;n) — Z‘El:l ]N:K1 Bk(len —t+ 1)(1(],'() >

31



d>lg Fwlh oo dag

Co iwl g oddlyl (S0, oSz Jlasl 09 (§)lwduds J.u)b&
(e bl 2) 30,8 s

| P! e Sl o b as%w@w‘ u«ﬁﬁﬂu SRR JlfuJ‘
).L.\).Jod.\.ﬁdq);_\da\}c )‘é&‘}&h\;dﬁ)\.\ﬁo&q\
Dedea ) al) Tadaae (5 bednd Jae g oadaid K
J;Ud.\);;&\)\‘uom}udaﬁ(dn\}c \J)JA\.G C.m\_a c\}\ﬁjd

L_1\ J\).t o ).\.1:.1 J\ ol L_u\_\.c C.u\_m u.w\ JJ)SL;AL_\JJ od.ud\.qc\

ey L Alsie slae ) sa ) (sl s ailiag ) o ub,).a Jalsi by (iva ) )
camﬂd.\ﬁd.qtcﬁc.ubumyu Jywdmbjmh\yjdjah
AA)SGA Jala patiSeSy it Jal e SESE alls cuh u.w\:\S pb s )

32



Conjunctive Use

Distributed Lumped
River-Aquifer Reservoir-Aquifer River-Reservoir-
Aquifer
|
v v W@ﬂmmwsg
Unsteady Steady @ Alctaot b ATk
| MekienbakE0005%)2)
v ! il iyl 20 O9B)
Simulation Simulation - Ej:dmlmr(d(ﬂ’ﬁﬁalta (1995)
Optimization Ryaludat @ritbbox (2004)
| Nfshidcaata(] @IK)7)
J 1 Maaguecskeeakl(AQD03B)
, — Barlow et al. (2003)
StocP|1ast|c Deterministic Safavi et al. (2007)
A v
Single Objective | Multi- ObJectlve |

-———— — — —

33



TYPES OF CONJUNCTIVE-USE
i PROJECTS

= (1) Stream diversions;
= (2) dam and aquifer only; and
= (3)complete system




i SYSTEM ANALYSIS

= With existing modeling and computer
capability, conjunctive-use schemes can be
analyzed with respect to:

size and number of surface reservoirs,

size of stream diversions and conduits,

number of ground-water basins, and
operation schedules

to determine best combinations to meet
program objectives.




‘L SYSTEM ANALYSIS

= The single or multiple objectives may be defined as

m satisfying water demands

H ’

= Max.net farm income, or
= Max.net benefits or
= Minimizing costs,
= Max. Sustainability
m Min.adverse environmental impacts, or

= Min.power consumption.






?

The two most important issues and questions:

1- storage of surplus water : where to store water and which reservoirs to

develop: surface or subsurface?

2- optimal allocation of water withdrawals.
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Figure 1. The conjunctive-use model.
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Shortage Cost
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Supply Policy
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Recharge Policy
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GOOD PAPER

® More results and discussions are available at
WATER RESOURCES RESEARCH, VOL. 34, NO.
5, PAGES 1307-1316, MAY 1998.

Full paper is uploaded on the LMS system




Research Thrust and Development

« Successful research thrust on sustainable integrated water resource
management should include the following actions:

= Data Base Improvement
= Modeling Technology
= Sustainability Criteria
= Spatial Analysis Procedures

= Decision Support Systems






