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An analysis of water quality in Suphanburi river with extreme value theorem
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Abstract

This research aims to study the water quality standard in Suphanburi river. The studies include the potential
of the hydrogen (pH), dissolved oxygen (DO), and temperature (TEMP), by applying the extreme value theory of
Generalized Extreme Value (GEV) and Generalized Pareto Distribution (GPD). It is found that the GEV and GPD are
appropriate approaches to model the water quality analysis of Suphanburi river. The results found that pH and DO
values of water in the Doembang Nangbuat station and the Song Phi Nong station are within standard limits, whereas
the TEMP value is higher than standard limit in Song Phi Nong station. This is due to many factories located near the
river. Thus it is crucial to control the quality of water in Suphanburi river.
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Figure 1 Water quality monitoring stations in Suphanbuiri river.
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Figure 2 Distribution of GEV.
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Table 1 Results of water quality values in the Doembang Nangbuat station and the Song Phi Nong stations.

stations quality max Qg3 mean min S.D.
pH 7.60 6.70 6.30 5.70 0.47

Doembang Nangbuat DO 7.30 5.10 4.51 0.00 1.03
TEMP 34.70 28.30 26.55 22.80 2.43

pH 7.10 6.90 6.71 5.40 0.43

Song Phi Nong DO 21.00 7.60 6.48 0.10 8.25
TEMP 33.90 33.10 32.07 29.60 1.21

Q70 (Table 1) Wu31 AIARAINWTBUET
AN990U3109919 2 anll Tnanansauudoaslu
nTINAsFIUnIUALS usiilaiasniAngegn

PBIUAREAINLIN ANQEUNN (TEMP) 109801

ANUWNUNLATAZHAY 34.70 Tehadngeuniiu
NIMASITNTIRVBIUIANNIATFIUN A MUA LS

(Table 16)
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Table 2 Covariance matrix of pH quality in the Doembang Nangbuat station and the Song Phi Nong

station by GEV distribution.

Doembang Nangbuat station

Song Phi Nong station

(1] [.2] [.3]

(1] [.2] [.3]

[1,] 0.00 0.00 -0.00 [1,]
[2,] 0.00 0.00 -0.00 [2,]
[3,1] -0.00 -0.00 0.00 [3,1]

4.90e-04 -4.90e-04 1.02e-12
-4.90e-04 4.90e-04 -1.02e-12
1.02e-12 -1.02e-12 4.00e-12
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Table 3 Estimation of parameter and errors of analysis of pH quality in the Doembang Nangbuat

station and the Song Phi Nong station by GEV distribution.

A

parameters ,[l o é:
Doembang Doembang Doembang
stations Song Phi Nong Song Phi Nong Song Phi Nong
Nangbuat Nangbuat Nangbuat
estimation of parameter 6.12 6.70 0.45 0.37 -0.24 -0.94
errors of analysis 0.04 0.02 0.03 0.02 0.06 0.00
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Figure 3 Distribution of Weibull by estimation of parameter pH in the Doembang Nangbuat station

and the Song Phi Nong station by GEV distribution.

Table 4 Covariance matrix of DO quality in the Doembang Nangbuat station and the Song Phi Nong

station by GEV distribution.

Doembang Nangbuat station

Song Phi Nong station

(1] [.2] [.3]

[.1] [.2] [.3]

1,1 0.01 -0.00 -0.00 1,1
[2,] -0.00 0.00 -0.00 [2,]
[3,1] -0.00 -0.00 0.00 [3,1]

0.09 0.10 -0.00
0.10 0.15 0.02
-0.00 0.02 0.03
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Table 5 Estimation of parameter and errors of analysis of DO quality in the Doembang Nangbuat

station and the Song Phi Nong station by GEV distribution.

parameters ,[l & é?
Doembang Doembang Doembang
stations Song PhiNong Song PhiNong Song Phi Nong
Nangbuat Nangbuat Nangbuat
estimation of parameter 4.16 1.58 1.1 1.87 -0.32 0.96
errors of analysis 0.11 0.30 0.07 0.39 0.03 0.18
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Figure 4 Distribution of Weibull by estimation of parameter DO in the Doembang Nangbuat station

and the Song Phi Nong station by GEV distribution.
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Table 6 Covariance matrix of TEMP quality in the Doembang Nangbuat station and the Song Phi

Nong station by GEV distribution.

Doembang Nangbuat station

(1] [.2] [.3]

Song Phi Nong station

[.1] [.2] [.3]

1,1 0.05 0.01 -0.00 (1,1 0.02 -0.00 -0.00

2] 0.01 0.02 -0.00 2] -0.00 0.01 -0.00

3] -0.00 -0.00 0.00 3] -0.00 -0.00 0.00
AN (Table 6) uanssisndanulslsn  annfaeantesiAniuay (£<0) daya

$NT8IANNARIALARB LN TS [,6 uag
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v (Fréchet distribution)

Tayad (Weibull distribution) 284ADHATNAIAL

Table 7 Estimation of parameter and errors of analysis of TEMP quality in the Doembang Nangbuat

station and the Song Phi Nong station by EGV distribution.

parameters ,[l & (f
stations Doembang Doembang Doembang
Song Phi Nong Song Phi Nong Song Phi Nong
Nangbuat Nangbuat Nangbuat
estimation of parameter 188.81 31.87 9.84 1.33 0.09 -0.64
errors of analysis 0.98 0.14 0.69 0.12 0.03 0.06
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Figure 5 Distribution of Weibull by estimation of parameter TEMP in

the Doembang Nangbuat

station and the Song Phi Nong station by GEV distribution.
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Table 8 Covariance matrix of pH quality in the Doembang Nangbuat station and the Song Phi Nong

station by GPD distribution.

Doembang Nangbuat station

Song Phi Nong station

[.1] [.2] [.1] [.2]
[1.] 0.00 -0.00 [1.] 3.99-12 -8.92e-11
[2,] -0.00 0.00 [2,] -8.92e-11 1.53e-05

ann (Table 8) waAuNATNGAINHN LT TIU

SINUBIANNAAIALARAUNINHLIRES G Uay &

ANAAL azdunalidrwindimes (&) Tuannd

ANUINWINLRTUA S A0 TAN LU TH 09
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Table 9 Estimation of parameter and errors of analysis of pH quality in the Doembang Nangbuat

station and the Song Phi Nong station by GPD distribution.

parameters (} é;

stations Doembang Nangbuat Song PhiNong Doembang Nangbuat  Song Phi Nong
estimation of parameter 0.50 0.13 -0.61 -0.68
errors of analysis 0.05 1.99¢e-06 0.08 3.91e-03
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Figure 6 Distribution of Weibull by estimation of parameter pH in the Doembang Nangbuat station

and the Song Phi Nong station by GPD distribution.
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Table 10 Covariance matrix of DO quality in the Doembang Nangbuat station and the Song Phi

Nong station by GPD distribution.

Doembang Nangbuat station

(1] [.2]

Song Phi Nong station

(1] [.2]

[1,] 0.00 -0.00

[2,] -0.00 0.00

[1,] 3.96e-12 -1.13e-13

[2,] -1.13e-13 9.62e-10
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° o o Yo a o =
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Table 11 Estimation of parameter and errors of analysis of DO quality in the Doembang Nangbuat

station and the Song Phi Nong station by GPD distribution.

A

A

parameters o QZ

stations Doembang Nangbuat ~ Song Phi Nong Doembang Nangbuat Song Phi Nong
estimation of parameter 0.38 0.60 -0.16 -1.50
errors of analysis 0.03 1.99e-06 0.05 3.10e-05
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Figure 7 Distribution of Weibull by estimation of parameter DO in the Doembang Nangbuat station

and the Song Phi Nong station by GPD distribution.
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Table 12 Covariance matrix of TEMP quality in the Doembang Nangbuat station and the Song Phi Nong

station by GPD distribution.

Doembang Nangbuat station

Song Phi Nong station

(1] [.2] (1] [.2]
[1.] 0.00 -0.00 [1.] 0.00 -0.00
(2] -0.00 0.01 (2] -0.00 0.01
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Table 13 Estimation of parameter and errors of analysis of TEMP quality in the Doembang Nangbuat

station and the Song Phi Nong station by GPD distribution.

A

parameters o 5

stations Doembang Nangbuat Song Phi Nong  Doembang Nangbuat  Song Phi Nong
estimation of parameter 0.65 0.34 0.18 -0.52
errors of analysis 0.09 0.05 0.10 0.12
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Figure 8 Distribution of Weibull by estimation of parameter TEMP in the Doembang Nangbuat

station and the Song Phi Nong station by GPD distribution.
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Table 14 Return level of quality in the Doembang Nangbuat station.

return level of quality in the Doembang Nangbuat station

variables
5 10 20 50 100
pH 6.69 6.91 7.08 7.27 7.38
(6.58, 6.80) (6.80, 7.05) (6.96, 7.30) (7.13, 7.65) (7.23,7.91)
DO 5.48 5.94 6.29 6.63 6.82
(5.27,5.71) (5.73,6.17) (6.07, 6.54) (6.42, 6.93) (6.62,7.17)
TEMP 28.45 29.78 30.97 32.40 33.39

(27.87,29.11) (29.09, 30.75)

(30.12, 32.49)

(31.27, 34.95) (32.01, 36.95)
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Table 15 Return level of quality in the Song Phi Nong station.
return level of quality in the Song Phi Nong station
variables
5 10 20 50 100
pH 7.00 7.05 7.07 7.09 7.09
(6.98,7.01) (7.04,7.05) (7.07,7.07) (7.08,7.09) (7.09, 7.09)
DO 7.87 16.57 33.47 82.46 161.63
(4.95, 14.84) (-1.17,16.57) (17.29, 70.16) (48.42, 179.45) (55.86, 206.93)
TEMP 33.15 33.45 33.63 33.76 33.82
(32.95, 33.33) (33.29, 33.59) (33.50, 33.76) (33.67, 33.90) (33.75, 33.95)
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Figure 9 Water quality monitoring stations in Suphanburi river.
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Table 16 Quality standards in natural water sources

quality standards in natural water

index value check
very good good fair wane very wane
1. value of the acidity (pH) f 5-9 5-9 5-9 - machine of the acidity in water
2. value of oxygen (DO) i) 6 4 2 - temperature in nature
3. temperature (TEMP) il q' i i - machine of the temperature in

sample

Note: 5 show in the nature such as 32°C, % show in the nature too high such as 3°C
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