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ABSTRACT

The study aims to apply Genetic Algorithms (GA) to calibrate the coefficient in
QUAL2Kw model by comparing GA Operator by Charbonneau and Knapp and GA
Operator by Goldberg and Michaelwicz. The objective function is to find the
maximization of fitness value to obtain the accurate predicted water quality value in
Lam Takhong Stream using the QUAL2Kw model. The predicted value was then
compared to the field measurement, which was measured by the Pollution Control
Department and Nakorn Ratchasima Municipality, Thailand. The studied area starts
from Lam Takhong Reservior and covers downward to Khun Phom Diversion Dam
with the total distant of 109.8 km. Wet and dry seasons were studied. The physical
parameters are temperature, pH, and conductivity. The chemical parameters are
dissolved oxygen, biochemical oxygen demand, ammonia-nitrogen, nitrate-nitrogen,
total phosphorus, and the biological parameter istotal coliform bacteria.

The results found that both GA Operators predicted the physical and chemical
water qualities in Lam Takhong Stream close to the monitoring station of the Pollution
Control Department and Nakorn Ratchasima Municipality. Sensitivity Analysis found
that the GA Operator by Charbonneau and Knapp provided the maximum fitness value
in the wet season equal to 0.71074, using an execution time of 2,353.23 min (popul ation
size = 100, generation in the evolution = 80), while the maximum fitness value in the
dry season was equal to 0.70450 using an execution time of 520.62 min (popul ation size
= 100, generation in the evolution = 20). The GA Operator by Goldberg and
Michaewicz provided the maximum fitness value in the wet season equal to 0.69074,
using an execution time of 230.65 min (population size = 100, generation in the
evolution = 50), while the maximum fitness value in the dry season was equal to
0.68450 using an execution time of 131.75 min (population size = 100, generation in the
evolution = 30).

For the prediction of water quality in the wet and dry season in Lam Takhong
Stream in the next 5 and 10 years (2010 and 2015, respectively), if there is no any kind
of water quality management, it is expected that the water quality between Ma Kham
Thao Diversion Dam and Kun Phom Diversion Dam (Reach No. 4 to Reach No. 6) will
exceed the surface water quality standard class 4.

KEY WORDS: GENETIC ALGORITHM / QUAL2Kw MODEL / MODEL
CALIBRATION / WASTE LOAD / LAM TAKHONG STREAM
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