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Abstract ; In order to investigate the pollution characteristics of Shenyang section of Hunhe River, a key zone for
Liao River Basin water pollution control, various methods including principal component analysis (PCA), cluster
analysis (CA), discriminant analysis (DA) and GIS-based Kriging methods were used to analyze data sets of water
quality for 10 parameters monitored at 18 different sites of Xihe River and Baitapu River in the dry season to
determine spatial distribution patterns of the water quality. PCA resulis showed that the eigenvalues of the first three
principal components of Baitapu River corresponded to the cumulated variance contribution ratio of 85. 10% , with
the main pollutants being ammonia nitrogen concentration and chlorophyll-a concentration, pH, etc. The
eigenvalues of the first four principal components of Xihe River corresponded to the cumulated variance contribution
ratio of 91.24% , and the main pollutants being ammonia nitrogen concentration, total nitrogen concentration, pH,
electrical conductivity, etc. Spatical difference analysis showed that the water quality index of sample points in the
surrounding area of middle and lower reaches of Baitapu River was higher than that of sample points in the
surrounding area of the upstream. The organic pollution of Baitapu River was outstanding, and the heavy pollution
areas were located at the section from Baitapu River into Hunhe River. The water quality index of sample points in
the surrounding area of upsiream of Baitapu River was higher than that of sample points in the surrounding area of
the downstream. The ammonia-nitrogen pollution of Xihe River was heavy and the heavy pollution areas were

located at the upstream of Xihe River.
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Table 1 Description of sampling sites

FRER W 2 BR HWEAE
1 LN 123°20'54. 3"E ,41°43'16. 5"N
2 ¥ B BRI 123°23'8. 88"E ,41°42'18. 54"N
3 BEARE 123°25"27. 3" ,41°41'52. 2"N
4 21 Ha 123°27'35. 7"E ,41°41'56. 64"N
5 HGET RS 123°29'2. 1"E ,41°43'33. 48"N
6 BWRTF 123°31'11. 04"E ,41°42"29. 22"N
7 MREXH— 123°34'21. 42"E,,41°43'7. 5"N
8 KEHF 123°36'5. 46"E ,41°41'32. 4"N
9 ZEHIHT 123°36'48. 14"E ,41°38'46. 40"N
10 LIBIR 123°3929. 46"E,41°38'6. 42"N
11 +EHFH 123°00'1. 98"E ,41°3140. 92"N
12 KIUH 123°02'31. 98"E ,41°35'55. 44"N
13 S 123°00'32. 58"E,41°38'54. 6"N
14 KEHF 123°08'7. 2"E ,41°41'15. 78'N
15 BeH 123°12'25. 5"E ,41°42'18. 96"N
16 HEH 123°17'56. 1"E ,41°44'17. 22"N
17 =Pk 123°20'45. 12"E ,41°45'51. 48"N
18 YIRSk 123°2021. 48"E ,41°4620. 52"N
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Fig. 1 Sampling site distribution
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Table 2 Statistical description of sampling sites’ water quality

biici-E w/ME BARE A IREE FE

IKig/C 12.100 0 16. 150 0 13.778 7 1.170 4 1.370 0

DO ¥ &/ (mg/L) 0.560 0 7.170 0 3.566 7 2.665 6 7.1050

pH 7.280 0 8.1750 7.734 5 0.2212 0.049 0

EC/(S/m) 0.005 4 0.1347 0.066 0 0.0356 0.0010
COD(,/(mg/L) 18.150 0 122.300 0 48.713 0 30.587 8 935.613 0
BOD,/(mg/L) 3.490 0 20.034 0 8.428 1 4.016 4 16.132 0
NH, *-N ¥ /( mg/L) 0.966 7 28.760 0 12.4779 9.6370 92.872 0
Chl-a ¥ ¥ /( pe/L) 7.443 0 92.499 7 35.563 8 23.896 7 571.053 0
NO, ~-N & J&/(mg/L) 0.000 0 14.295 1 5.6728 4.5916 21.083 0
TN ¥ & /( mg/L) 2.500 0 22.100 0 10.722 2 5.2101 27.1450
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Fig.2 Principal component scree plot of Baitapu River
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Table 3 Eigenvectors and eigenvalues on the correlation

matrixes of water quality indexes of Baitapu River

b T H—ERS BoEES BH=ZERL
KR -0.29 -0.36 -0.03
DO ¥ JE 0.10 0.56 -0.46
pH 0.40 0.01 -0.39
EC -0.28 0.39 0.41
COD, 0.17 0.40 0.40
BOD; -0.41 0.10 0.20
NH, *-N ¥ & 0.39 -0.25 0.143
Chl-a ¥ & 0.39 -0.01 0.21
NO, “-N®&F 0.35 -0.07 0.45
TN W& 0.23 0.41 -0.06
HRFAE(E 2.29 1.48 1.03
FETRIRR/% 52.39 22.02 10. 69
ERFERRER/% 52.39 74.41 85.10

3.2.2 40 E oo

am E R A E LE 3, BRTRIEEKRT 1
PRI , B 407 3 i e B AT LA AR (E
KT 1R ERTHE 4 1o

s

i

3_

FFIEE

1
oL, \0\(}\"—0—0—@
B B B= BN B BN BL FNEFELET
H3 ARERSWAE
Fig.3 Principal component scree plot of Xihe River
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Table 4 Eigenvectors and eigenvalues on the correlation matrixes of water quality indexes of Xihe River
KRR FB—FR B_E R B=ZFRa AU
K -0.09 -0.26 0. 66 0.09
DO ¥ & 0.31 0.43 0.01 0.31
pH 0.38 -0.15 -0.33 0.28
EC 0.46 -0.14 0.05 -0.14
COD, 0.17 -0.36 0.30 0.61
BOD; -0.20 0.45 -0.06 0.06
NH, *-N ¥ & 0.45 -0.11 -0.11 -0.22
Chl-a 3¢ & -0.28 -0.10 -0.44 0.57
NO, "-N i E 0.03 0.53 0.38 0.22
TN & 0.4 0.28 0.03 0.08
HSIEE 2.02 1.61 1.19 1.03
FETR/% 40. 62 25.81 14.25 10. 56
ERFTLRME/% 40. 62 66.43 80. 68 91. 24
SFH— X I7 2 TTERER g 40.62% , 5NH, " -N 0 5. w0 15 200 25
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Fig.4 Spatial cluster analysis of sampling sites

based on Ward’ s methods
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Table 5 Space discriminant anavsis results
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Fig.5 Simulation of significant indexes of the spatial
scale of Baitapu River
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Fig. 6 Simulation of significant indexes of the spatial scale of Baitapu River
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