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Monitoring Water Quality Index with Less Parameters

using Genetic Algorithm
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Abstract
Environmental issues are a crucial problem worldwide, including with regards to in water

quality. The water quality is slowly being degraded and affected widely by human life. Developing a
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water quality index can help us manage the water resources more appropriately. In general, the
Department of Environmental Quality Promotion of King Mongkut’s Institute of Technology
Ladkrabang uses 8 parameters for calculating the index. However, in this study only 3 variables - DO,
BOD and FC,B are selected from the Factor Analysis technique to be represented in a mathematical
modeling, for comparing with the standard criteria from the Pollution Control Department during year
2002 — 2007. The results show that the water quality index in each water source followed closely the

real values and RMSE statistics indicating increased model accuracy.

Keywords : water quality index, water quality, genetic algorithm
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A15131 10. A1 DO, BOD 1Az FCB AU WQI Upauiiindmszen

.4, DO BOD FCB WQI 210 (4) WQI; 210 (5)
2545 3.9585 1.8457 16.7832 65.6888 63.1541
2546 4.3185 1.0789 18.8790 59.5829 53.4264
2547 5.4274 1.9312 11.8482 66.6085 67.5950
2548 5.3605 1.9244 16.4716 57.2406 70.8056
2549 4.6615 1.9497 8.6905 67.0578 61.8443
2550 4.8046 1.8536 8.2895 63.9369 60.5600
M9 11, DO, BOD 1tag FCB nu WQI Yo
N.A. DO BOD FCB WQI 210 (4) WQI; 210 B
2545 3.0765 1.9843 51.3177 61.2819 61.0008
2546 1.9418 2.8140 16.2483 58.6593 59.0325
2547 1.7837 2.3458 11.7765 51.7621 52.0321
2548 2.8122 2.0243 21.4085 61.3526 62.4686
2549 2.1480 1.9667 12.2816 56.5999 53.1960
2550 2.4409 2.1785 16.6666 57.5865 59.3491
i 12, i DO, BOD uag FCB il WQI yoahinnalszna
.4 DO BOD FCB WQI 210 (4) WQI; 210 5)
2545 4.0341 1.1902 9.9510 65.6888 66.1313
2546 3.9022 1.1803 3.1654 59.5829 58.2634
2547 4.2805 1.7752 1.5448 66.6085 67.3431
2548 3.7278 1.7170 2.2820 57.2406 61.3814
2549 4.8433 1.2390 2.3817 67.0578 68.4145
2550 3.6166 1.5084 2.2895 63.9369 57.9081
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M13139 13. A1 DO, BOD itag FCB 1Y WQI vodLsii®

N1, DO BOD FCB WQI 210 (4) WQI; 210 (5)
2545 5.0907 1.6460 0.2863 - 68.7761
2546 6.7725 1.2154 0.2025 83.7477 85.7726
2547 5.7979 1.4667 0.6912 79.9393 76.7688
2548 6.0381 1.9123 0.9481 80.6325 82.5108
2549 5.8697 1.5816 0.0801 78.9225 77.0775
2550 5.6962 2.0932 0.2031 77.4253 78.1241

@31971 14. 71 DO BOD uag FCB Al WQI vaausitya

N.91. DO BOD FCB WQI 210 (4) WQI; 210 (5)
2545 5.4594 1.3472 10.2899 83.1420 71.1096
2546 6.2573 1.2777 2.3932 83.9341 87.1223
2547 6.0346 1.6731 11.8984 81.1541 76.7562
2548 5.8673 2.7847 8.2549 69.8789 65.2644
2549 5.6761 1.9087 18.0612 62.7925 66.8179
2550 6.2399 2.0014 10.9218 65.1336 71.3776

4. ayUwamsanyazdoraoniy

@

= o ¥ A 2 an A sq ¥ A L)
‘ﬂTﬂﬂﬁﬁﬂ‘lﬁlﬂﬂﬂlﬂ"ll@ﬂ"ll?NSU‘HGI?J‘H’J‘ﬁL“]N‘W‘HﬁﬂiiNUlﬂ‘ih%Egﬂﬂi%LW@ﬂ?iﬂ?Llu?Iquﬂy’a

a

e

o 3 A

o - 2
aguaindinny laun YSuaesndauazaieti1 (Do)

a

A o

H S
A Tagniudny19nawiiaay

o A 4

Ysumanuanlsnlugdarssunid  Bob) nazuvaiiGenquildalnavesu (FCB) 1o 3

a

P
Yo A

a 14 =
Wimes awnsoazlnamsanyldeail
a 7 3 ax Aadq ¥ v o o Vo a & o
1. M AATIEHMT0A00¢ IUITNTNNEDAN IFAT T UANUFUNUTTE WA TDaTLHIIA7
wioraeaInualsauniladd Tagldsmsmanduanmsuun Tunmuzay lugessning

¥ de o 2 et v ayde 1. o .
WA, 2545 — 2550 veumiihmd gy Tanhadyiidyiaguaminddn laun Do, BOD

a o

a L4

9
uaz FCB nun andeyadiuluaiumsmur iulasldnmsimsizimsannesuuy lugadu

2 1o ' a ' o o ) o 13
uuﬁmmuuuﬂmmmnmuwm&’u LLﬂﬁWWiUﬂWSW%LH?Iﬁ}MﬂJE‘N DO AL BRI AT RO PR

81



NsasIMnmaasaansfa i 19 2150f 2 @eunsngian-sunnay 2553

9 0w ' 3 ? A g YA 1 o 1
WHLH’JIHN*U@Q BOD dvsuuninudsenadunuusaduss lvaiuuudina wazsaiuise

4
@ @

7 y o & "o 1 ' "o
Uszgnaldndnmamedrnuillumsmisidatidiyiaganiminluilae q Tl 1ddeTaoldad o
= a s 1%

(Wed 3 WITNe MY
v A S & 3 v oA ' 3 o ' o H ' [
2. awiigammin Il dhudsiinuenanmve with Tasna lUnszavgunmieglunamna
= Y A o ° 9 ' R ' Yy A o a ' 9 =
nn anelduied hlimsuiuihdinaezdeadimsduiiunsaiugueuasdialsing i
¥ ' 4 ' ' 3
awsninlffeuszauguamiisgniaiildneglunraninlszianle wazeinmsnaaes
"o a ¥ -
14 Water Quality Index vt us1aes Inunudoeyasiwesguniminluuithaiee Tulszmalng
1 a 4 1 A Y a wa d' 9}%’; as a o 1
wunmMsansziraeglumnasin 1y 1da lumal§iia deldvuaeuiTiFaiugnssulumsmm
g o J A A o 1 Ay Y ° " w qq”w ?,‘
dminveausiaznatife w, w, waz wy oA ldinlFlumsdnnammdstiziaganimii
° = o v A S v 3 1 = A o1
Tagenunsashuniisununasiarigunimim llvewraniuaazilszinndezisrunainn
' 1 ¥ VY ' ' ' ' P
AzuuuNAIIU Tagninramsannu N wihyavazmihydiu lvgeglugnaunuainasgiu

J 90’ ~ = 4 901 ] v a1 '90, k) '90, 1A 1 %‘

oA lszani 2 Funavigunmiied lussAUa dauuii NIz i naguii
v '] ' ' P v ¥ y . P ¥ '
vzne nunaan Ingeglurnaunusiniasgiuvesianinlsznni 3 Funusiguniwiieg

' F Y '
Tuszaumeld iuAvzdealimslsvljequamihldayuae 1

) 5
fnfAnssnilsema

o 9 v w H a 4 4
AvoveveunudniniansnunImi nsuauauNaiy lumseynsiziveyaive 141y

De 2

° aw a 4 @ =
ﬂ?ﬁ’ﬂ1ﬂ1§ﬁﬂ‘]ﬂ1'¢]’ﬂﬂ VDUDUAMAMUSINYGIAITAT go1dunn Tuladnszaoung

4
aanszii lumumsaivayutunudmsuauisel

14 a
(ONA1ID1393

[1]  Pepper L., Gerba C.P. and Brusseau M.L., 1996. Environmental and Pollution Science. Rev.ed
of Pollution Science.

[2] Schnoor J. L., 1996. Environment Modeling: Fate and Transport of Pollutants in Water, Air and
Soil. A Wiley — Interscience Publication.

[3] Cho J.H. et al.,, 2004. A River Water Next Term Quality Management Model for Optimizing
Regional Wastewater Treatment using a Genetic Algorithm. Journal of Environmental
Management, 73, 229-242.

[4]  Abbasi, S.A., 2006. Qualidex — A New Software for Generating Water Quality Indice.

Environmental Monitoring and Assessment, 119, 201-231.

82



(6]

(7]

NsasIMnmaasaansfa i 19 2150f 2 @eunsngian-sunnay 2553

Pimpunchat, B. ef al,, 2007. Modelling River Pollution and Removal by Aeration, MODSIM
2007 International Congress on Modelling and Simulation, 2431-2437.

Pimpunchat, B. et al., 2009. A Mathematical Model for Pollution in a River and its Remediation
by Aeration. Applied Mathematics Letters, 22(3), 304-308.

Rankovié, V., et al., 2010. Neural Network Modeling of Dissolved Oxygen in the GruZa
Reservoir, Serbia , Eological Modelling, 221(8),1239-1244.

83


http://www.sciencedirect.com/science/journal/03043800

	การตรวจวัดดัชนีชี้วัดคุณภาพน้ำแบบลดจำนวนพารามิเตอร์ด้วย                ขั้นตอนวิธีเชิงพันธุกรรม  Monitoring Water Quality Index with Less Parameters                           using Genetic Algorithm

