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Abstract : Water scarcity is a problem for many regions which requires immediate action, and solutions cannot be postponed
for a long time. It is known that farming consumes a significant portion of usable water. Although in recent years, the efforts to
make the transition to dripping or spring watering systems instead of using surface watering started to pay off. It is also known
that this transition is not necessarily translated into an increase in the capacity dedicated to other water consumption channels
such as city water or power usage. In order to control and allocate the water resource more purposefully, new watering
systems have to be used with monitoring abilities that can limit the usage capacity for each farm. In this study, a decision
support model which relies on a bi-objective stochastic linear optimization is proposed, which takes crop yield and price
volatility into account. The model generates annual planting plans as well as water usage limits for each farmer in the region
while taking the total value (i.e., profit) of the overall harvest. The mathematical model is solved using the L-shaped method
optimally. The decision support model can be especially useful for regional administrations to plan next year's planting and
water incomes and expenses. That is why not only a single optimum but also a set of representative solutions from the Pareto
set is generated with the proposed approach.
Keywords : decision support, farming, water, tactical planning, optimization, stochastic, pareto
Conference Title : ICMATR 2023 : International Conference on Math-Aware Technologies and Research
Conference Location : Istanbul, Türkiye
Conference Dates : March 20-21, 2023

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:17, No:03, 2023

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:1

7,
 N

o:
03

, 2
02

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

60
72

2.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 17(03) 2023 1

https://publications.waset.org/abstracts/160722.pdf

