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GENETIC ALGORITHMS FOR WATER ALLOCATION USING ASP AND JAVASCRIPT:

A CASE STUDY OF CHAO PHRAYA RIVER AND THA CHIN RIVER
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ABSTRACT
The new version of the GAWA - 2019 model using Java Script and ASP is developed. The study area located at the lower Chao
Phraya Basin between the Chao Phraya River and Tha Chin River, with a total of 131 nodes in this system. The schematic diagram
has been set up, including canal flows 175 reaches. The appropriate GAs parameters included as follows: the number of 100
alternative sets of Probability of Crossover (Pc) was 0.088, Probability of Mutation (Pm) was 0.00787, and the penalty factors of
water balance R1, R2 and R3 were equal to 1, 1 and 4, respectively. All Supply = 692. 600 m’/s and All Supply calculation by

GAWA - 2019 = 692.591 m’/s. The result shows equitable manners of the systems answers the desired objectives allocation and
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provide opportunities to access water resources in all sectors appropriately. I could help optimize the water allocation in the
irrigation system and reduce in equitable at real time conflicts.
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il n = 91U node
d; = Anudeansihi node i
x; = Wnanhiida s node i
R 1, R Z,R 3 = penalty factor (weighting factor) for each penalty function

P1, PZ‘P3 = constrain function @ node i
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Qinfi " ZQij(in,
1
1o Q = external inflow to node i
inf
Q = inflow(S) to node i
ij(in)
X = irrigation supply to scheme i
Q = sink or drainage outflow term at node i
snk
N = number of irrigation schemes
T = number of reaches providing inflow to node i
2. 11Q >q,,
n n
)
P2 = Z Z ( Qn qmax” (4)
i 1 Qmes,
1o Q = flow to node j from node i
q,., = maximum capacity of canal connecting nodes i and j
y
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MmN 1 wamsfTeuimenTUsunsy GAWA — 2004 11ag GAWA — 2019

Representation Scheme GAWA 2004 GAWA -2019
Population Size 100 100
Number of Genes 6 6
R1 10 1
R2 1 2
R3 1 10
Probability of Crossover 0.950 0.950
Probability of Mutation 0.125 0.080
Best Fitness 0.254 0.223
Gen Best Fitness 900 600
Time (Sec) 6.80 5.57
Type of Selection Tournament Tournament
Type of Crossover Uniform Uniform
Type of Mutation non-uniform non-uniform

MmN 2 wamsnlSeuneunnadniveallsunsy GAWA — 2004 ez GAWA — 2019

GAWA 2004 GAWA 2019

node 1 2 3 4 5 6 1 2 3 4 5 6

Ratio | 0.000 | 0.881 | 0.880 | 0.886 | 0.000 | 0.880 | 0.000 | 0.882 | 0.882 | 0.881 | 0.000 | 0.883

Supply | 0.000 | 3.525 | 4.402 | 4.432 | 0.000 | 2.640 | 0.000 | 3.529 | 4.412 | 4.410 | 0.000 | 2.648

Demand | 0.000 | 4.000 | 5.000 | 5.000 | 0.000 | 3.000 | 0.000 | 4.000 | 5.000 | 5.000 | 0.000 | 3.000

Flow | 6.450 | 9.285 | 2.640 | 4.545 | 0.000 | 0.000 | 6.412 | 8.645 | 2.948 | 4.418 | 0.000 | 0.000

1 0.882 0.882 0.881 0.883
M: ) I I I I
0
1 2 3 4 5 6
(node)

3UN 3 8031891 Demand / Supply tsiaz node ¥0311/51N38 GAWA-2019
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2 . . .
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