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Abstract

The seasonal water quality assessment in the tributaries of the Bang Pakong river
basin during 2011-2013 using the surface water quality index (WQI) and water pollution index
(WPI5) found that dissolved nitrate was in accordance with the surface water quality standards
in every season. Almost all dissolved oxygen (DO) was lower than the water quality standards,
while the biological oxygen demand (BOD), dissolved ammonia (NH;—N), total coliform bacteria
(TCB), and fecal coliform bacteria (FCB) were higher than the water quality standards in every
season. The spatial assessment of surface water quality and contamination in the Bang
Pakong basin in 2011 showed that the water quality was deteriorated or contaminated in
summer, and very deteriorated and highly contaminated in the rainy season, and the water
quality was better in winter, which was consistent with low DO and high TCB and FCB. In
2012, the water quality was still much deteriorated or more polluted in the Prachin Buri river
tributaries, the Bang Pakong plain tributaries Part 1, and the Bang Pakong Plain tributaries
Part 2, more than the previous year, and the quality was better in winter. Finally, in 2013, the
water quality in the Bang Pakong basin was slightly better in summer, then deteriorated and
more polluted in the rainy season, and returned to better quality or less polluted in winter. This
is consistent with the period when the Bang Pakong basin was affected by the GAEMI storm,
causing flash floods and mudslides during September to October 2012 and flooding in the
Bang Pakong basin during the rainy season of 2013, which may have carried nutrients from

agricultural areas, livestock and community waste flow into the Bang Pakong watershed,
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resulting in low DO in water and high values of BOD, NH;—N, TCB and FCB. The score of

surface water quality index (WQI) and water pollution index (WPI5) in the Bang Pakong river

basin were negatively correlated in summer 2011 and 2012, with coefficients of determination

(R?) of 0.5598 and 0.5609, respectively. However, watershed degradation from aquaculture

activities can be easily applied to this water quality index (WQI) and the water pollution index

(WPI) can be used to assess a wider range of water pollution conditions. The results of this

water quality assessment may be used as a basis for scientific assessment of water use

efficiency and environment, economic damages from water quality deterioration, and may also

be used as information for water management in the Bang Pakong river basin.

Keywords: Bang Pakong watershed, Water pollution index, Water quality index
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%38 DO BOD W&z NH;-N 1T mg/dL & TCB uaz FCB 1w MPN/100 mL
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7178 DO BOD uaz NH—N 1w mg/dL &% TCB wag FCB 1w MPN/100 mL
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BOD 0.3 BOD 0.1-5.8 BOD 0.6-0.8

TCB 15,000-140,000
FCB 9,000-156,000

NHa-N 0.09-0.68

suha il NIuyT (A2+A1)

DO (~0.8)~(~0.5)

DO (-3.2)~(-0.2)
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TCB 400

FCB 100-1,400
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7178 DO BOD uaz NH—N 1w mg/dL &% TCB wag FCB 1w MPN/100 mL
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quivng z]g%au W.¢1. 2554 0QHw W.A. 2554 nQWWII W.41. 2554
§uﬁ1mmmjﬁmﬂsmnn (B) (3.10-0.00) H3-E3 8.55-0.00) H5-E3 (2.33-0.00) H1-M2-E1
ﬁjuﬁﬁmwmﬁ’]ﬂsﬁuy? (A1+A2)  (8.00-2.04) H4 58.77-1.15) H8 (2.13-0.00) H4-E3

sutha I ATuLelEnagng 1 (D) (3.52-0.00) H2-E3

a
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suthafisTuLLEnesud 2 (E) (6.00-0.00) H1-E8
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Ui 3wyt (A1+A2)  (9.92-0.00) HE-E1  (12.93-0.00) H13—ET (5.67-0.00) H4—E3
fuinmAsssnaa (C) (2.76-0.00) H1-E1  (9.32-0.00) H3—E1 (3.13-0.00) H1-E1
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.4 19 NN fnsulszanimisaaula (R?)
2554 qg%au Y = -0.1447X+11.5716 0.5598
E]QDJ‘I«L Y = -0.1818X+14.8486 0.0348
09I Y = —0.1275X+10.2235 0.3980
2555 qgi*au Y = -0.6691X+49.2431 0.5609
ngeu Y = -1.3100X+88.3514 0.3931
N9%uI2 =-0.4414X+31.1190 0.3256
2556 qgfau Y =-1.3170X+91.7968 0.3208
ngelu Y = —1.4587X+101.0392 0.4403
N9nu Y = -0.4244X+29.5393 0.2649

26



Mk Inmmaat inalulad uazfawiadauiNamaioug I 16 aduf 1 (2568)

arduazansana
wammﬁﬂuLﬁﬂumqmmwﬁﬂu
f,jmiwmaﬂ:mi:%dwﬂ W.¢. 2554—2556 NU
ﬂs:m'mlaaLma'aﬁma:mmgmqmmwﬁﬂu
unain A (Announcement of the National
Environment Board No. 8, 1994) Wu7181387-
W13 binIa (NO;—N) denanuinmaiunaigiu
qmmwﬁﬂmmdaﬁ']ﬁaﬁulunﬂqg waz'la
d\‘iNﬂIﬁLﬁ@ﬂﬁLﬁJﬁﬂuLLﬂmqmmwﬁﬂmau
U w.a. 2554 wunnﬁuﬁﬁnmmmmau DO
"l&imﬂﬁfﬂlqu%mm:m@Lmaumﬂ“ﬁulqu
Hulazngnun? LLa:wmwaﬁuﬁﬂmmmaﬁm
U BIRUAGNIN (Quﬁm’mmajﬁmmmuﬂ
LLazq'm{ﬂmm’nm&ﬂﬂiﬁuﬁ) 210UARY DO
ldannin udunauaan DO analuuidn
§19aIRUAANEN (a;uﬁ'lmmﬂaawhmﬂ GL
E ALz nsdInd 1 LL@:ﬁjMi«{'lﬁ']‘ll']
Asuunsdenagiui 2) &% BOD Haunlu
qg%”auiﬂzlmwwﬂmjuﬁwmmusjﬁﬂﬂiﬁuy%
LLaza@aulqurJuuﬁ’mé”mﬁm‘fuslquwun
sluéjuﬁwmmma@i”muummauﬁw‘ﬁua’n
2oINUAGNH ez NHe-N TCB uaz FCB §
@hﬁaylqui’auuazﬁ@hmﬂ%ﬂm}@NuLLaz
qARUNM Tagamzauunyasiudianm (ﬁiuﬁw
mm’nmﬁmmmzJﬂLLam;sJi{'la’m’anjﬁ'lﬂi’l-
3uy3) lungdu waznUwRa lEun1sLl au-
LLﬂaaqmmwﬁwL‘ﬁuLﬁmﬁuﬁ‘Lmauﬂ W. 4.
2555-2556 uanmnﬁs‘i’awmﬁ:qugﬂuﬂ
W.A. 2555 AudangHull w.a. 2556 ﬁuﬁ@luﬁﬂ
VNI BLUDIAUARYK DO LAZUIALARY
mﬂ%ﬂmjwﬁwmmmaﬁmaw URZHINY
BOD NH,-N TCB az FCB gaiuaniiu

=2 v A& dAs v '
ANBIATUVUBRINTINWUNANBIATURTI

Naﬂiuﬁuqmmwﬁnﬁaﬁmm:wa
Ul I UEDI AT D FILIARBNNIIRIRI NS
Uwdowdsnuiluguinusdzninndaya
HaMIATIvIaR W IUD w.e. 2554 Wy
:/ a v = g v a
muqmmwwalma:umsﬂmﬂauuamm:w
A A A ¥ A A A
anutFanInsunIadnsUmdaunsaduans
L3 =) 4 J a
lqu]iau Fanuzan InsNanTuuasdvaie
unlungdu uazqunwihdanuiaulnay
aﬂamaxﬁuaﬁmmﬂquﬁma FOAARDY
. . . &
NUA1 DO %ay way TCB way FCB Nnaw 1
saull w.a. 2555 wudﬁqmmwﬁnﬁmwmﬁaw-
X o4 oa A X ., ¥
Insuannduniafvafsainduluguingn
R a a o A ' A
LLstaJiwuqi qummmmmmdﬂ:mmuw
1 UazduIh eI TIULIENIFIUN 2 470
LAy A S A A A
s laswuisisudenuienngy
luq@sauua:mauimwmnmu‘tquNu Tae-
mww:lug’mﬁwmmLLajﬁwﬂswﬁuq%' ARBIVINANG
ajuﬁwmmﬁimmdﬂ:mdmﬁ 1 AWUNTUU-
. ¥ .
WanuaEITUINTULIT WA NN TDN-
I'YISNNWﬂlqu&lﬁ’]ﬁ’m’]ﬁi’]UU’NﬂZﬂdEhuﬁ 2
Waithgnanuwnainuhilugusiunszned
& ¥
qmmwﬁmnmu wazlutl w.e. 2556 wudnin
s AAa a ad = o
lqummaﬂ:na‘nLiwqmmwwul,aﬂuasJ
lquﬁ”au LLéﬁﬂﬁ'ﬂJﬁqmmwLﬁaﬂmmma:
% - ¥
miﬂm’ﬂauuawwmﬂmuaniquﬂu LR
navandgmnwasunIadinmlwianuaiy
luﬁwﬁfaﬂmlquﬂm'a FOAARDINUTIIIA
ﬁﬁuﬁajuﬁwmqﬂzmvlﬁ'%'uSﬂﬁwamaawwq
GAEMI inlwiAasintn lwarainuazinraw
FUNARIUWTIITER I A ounueunDIL G
A8AY W.¢. 2555 (Thai Meteorological Depart-
ment, 2025) uazi1viauARNFUUEID19LEN3
1%‘15’NE]QBJ% T w.et. 2556 (Krue—hom and Kwan-

27



J. Res. Unit Sci. Technol. Environ. Learning Vol. 16 No. 1 (2025)

yuen, 2017) flB1aWIaN TN TINNABALNLAT
LLa:LLazém‘”ummmnqmmm:mﬂgmﬁmf
mﬂajuﬁwmmmtjuajﬁwmdﬂzm dawalﬁqm-
nwing DO é1 luamsfiny BOD NH,-N
TCB uaz FCB ilfng9
ﬂ:Lmu@ﬁiﬁqmmwﬁﬂmma’aﬁwﬁa-
aw (wal) UazAzUUA TR RSN (WPI5)
luajuﬁﬂmaﬂ:mﬁmwwé’uw”uﬁﬁw,%aaulun@-
$ou T w.a. 2554 uae 2555 laofiaaulszang
MIAAE®LA (R?) 0.5598 WAz 0.5609 AN
lungiaud w.a. 2556 UATnQWUUAZOIAL"
T w.e. 2555 uas 2556 NHANUFUNUELEIAY
Autasnin @Tﬁﬁqmmmﬁnﬁifmmﬁmaﬂu
mMIfwI Az LwnTaununuazlikan1sUs:-
Wnliuanedran agslsfanunstesaais
‘Lu@;uﬁwmnﬁaﬂi‘mmimﬂ:L?iymé?'@lfmmin
15 uenilil (Simoes et al., 2008) uaz
&IN50 b WP ﬂsuﬁuqmmwuaﬁwmaﬁﬂ
ﬁwmﬂﬂmyﬂdwﬁjﬁqmmwﬁw (wal) ﬁﬁagj

LAY (Hossain and Patra, 2020)

1@N&15019D9

Ahmed, T., Zounemat—Kermani, M., and Scholz,
M. (2020). Climate change, water quality
and water—related challenges: A review
with focus on Pakistan. International
Journal of Environmental Research
and Public Health 17(22): 8518.

Announcement of the National Environment
Board No. 8 (2537 B.E.) the determina-
tion of water quality standards in surface

water sources. (February 24, 1994). Royal
Gazette. 111(Section 16 D): 234—240. (in

28

Thai)

Asdecon Corporation Co., Ltd. (2012). The
Operation of Data Collection and Data
Analysis, the 25 Watershed Information
Data System Development Project and
Flood Model. Hydro and Agro Informatics
Institute (HAII).

Environment and Pollution Control Office 13
(Chonburi). (2019). Water Quality Moni-
toring Report in Surface Water Source
(River and Branch Canal) Eastern Re-
gion. Chonburi: Author.

Environment and Pollution Control Office 7
(Saraburi). (2017). Water Quality Situa-
tion Report in the Area of the EPCO. 7
(Saraburi). Saraburi: Author.

Graf, W. L. (1975). A cumulative stream-or-
dering system. Geographical Analysis
7(3): 335-340.

Hossain, M., and Patra, P. K. (2020). Water
pollution index — A new integrated ap-
proach to rank water quality. Ecological
Indicators 117(106668): 1-9.

Krue—hom, D., and Kwanyuen, B. (2017). The
study of flood characteristic in Bangpa-
kong—Prachinburi River Basin. Veridian
E-Journal, Science and Technology
Silpakorn University 4(3): 70-100.

Pollution Control Department. (2015). Total
Score Value of 5 Water Quality Para-
meters (New WQI Calculation). Fresh

Water Sources Water Quality Management



Mk Inmmaat inalulad uazfawiadauiNamaioug I 16 aduf 1 (2568)

Office, Ministry of Natural Resources
and Environment.

Popovic, N. Z., Duknic, J. A., Atlagic, J. Z.,
Rakovic, M. J., Marinkovic, N. S., Tubic,
B. P., and Paunovic, M. M. (2016). Ap-
plication of the water pollution index in
the assessment of the ecological status
of rivers: a case study of the Sava River,
Serbia. Acta Zoologica Bulgarica 68(1):
97-102.

Rice, E. W., Baird, R. B., and Eaton, A. D.
(2017). Standard Methods for the Ex-
amination of Water and Wastewater
23rd ed. USA: American Public Health
Association, American Water Works As-
sociation, Water Environment Federation.

Royal Decree-Law Defining River Basins
2021. (February 11, 2021). Royal Gazette.
Vol. 138, Chapter 12A. (pp. 1-53). Bang-
kok: Government Gazette. (in Thai)

Royal Irrigation Department. (2018). Project
Opinion Report about How to Measure
Water Quality. Bangkok: Water Quality
Improvement Working Group, Royal Ir-
rigation Department.

Scheidegger, A. E. (1968). Horton’s Law of
Stream Numbers. Water Resources
Article 4(3): 655-658.

Simoes, F. S., Moreira, A. B., Bisinoti, M. C.,
Gimenez, S. M. N., Josefa, M., and Yabe,
M. J. S. (2008). Water quality index as a

simple indicator of aquaculture effects on

aquatic bodies. Journals Ecological In-
dicators 8(5): 476—484.

Thai Meteorological Department. (2025). Na-
tural Disaster Report in Thailand. Re-
trieved from http://climate.tmd.go.th/dis
aster/content?lang=enandpage=122, Jan-
uary 9, 2025. (in Thai)

The Secretariat of the Cabinet. (2000). The
Register of Wetlands of International
and National Importance in Thailand
and Measures for Wetlands Conser-
vation. Bangkok: Office of Natural Re-
sources and Environmental Policy and
Planning. (in Thai)

Water Quality Report. (2018). Water Quality
Database System Environmental Office
Region 1-16, Phase 2. Retrieved from
https://rwater.mnre.go.th/front/main/Wat
erQuality, January 9, 2025 (in Thai)

Whitehead, P. G., Wilby, R. L., Battarbee, R.
W., Kernan, M., and Wade, A. J. (2009).
A review of the potential impacts of cli-
mate change on surface water quality.
Hydrological Sciences—Journal-des Sci-

ences Hydrologiques 54(1): 101-123.

29



