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Comprehensive evaluation of surface water quality in
Minjiang River Basin based on SOM and PCA

CHENG Xuening, LU Yimin
(Spatial Information Research Center of Fujian Province, Fuzhou University, Fuzhou 350002, China)

Abstract; Based on the monthly average monitoring data of water quality from 19 sections in the Minjiang River
Basin during the period from January 2014 to November 2015, we used the self-organizing map (SOM) and
principal component analysis ( PCA) to study the characteristics of temporal-spatial variations of water quality in the
Minjiang River Basin, and conducted a comprehensive assessment of water quality of the Minjiang River with the
water quality indices. Through the SOM analysis, we classified the water samples into three space groups, in which
the water quality variation period was divided into two phases: one from April to November, and the other from
December to March of the following year. The PCA analysis shows that the nutrients in the tributaries of the Shaxi
and Futunxi rivers and in the urban river section in Fuzhou City downstream the Minjiang River maintained at a
high level in the spring and winter. Meanwhile, the organic pollution level was high in some parts of the upper
reaches and the downstream Minjiang River mouth in the spring and summer. The results of evaluation of water
quality indices show that the water quality in the Minjiang River Basin is good on the whole. The three sub-basins
and the lower reaches of the Minjiang River showed a descending order in water quality as follows: the Futunxi
Basin, the Jianxi Basin, the Shaxi Basin, and the lower reaches of the Minjiang River Basin.
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e N LR/ , DO)/ p(CODy, )/ p(NH;-N)/ (TP)/
ARG KiE/C pH (4S5 - om 1) HUE /NTU (il(g~L)*1) (g 1) (g - L1 (r’:lg-L’])
Fe/ME 10. 566 5.406 20.13 0.709 2.229 0.507 0.018 0.008
I 21.750 7.173 87.018 48.418 7.391 2.551 0.194 0.077
LIRS 22.677 7.102 69.524 38.910 7.316 2.447 0.149 0.062
Bkl 31.578 8.672 500 298 12.032 9.515 0.832 0.524
BTy 22 5.642 0.485 60. 024 41.004 1.351 0.940 0.142 0.058
LAY 0.259 0.068 0. 690 0.847 0.183 0.369 0.732 0.759
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M 3 A%, pH 1 COD,, 7545 240 A8 b A K
TR e R H 3R 32 K ST 5 i S B[R] A8 A
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3K, KMO {84 0. 588931 1, — N NTE 0.6 245
Al MR F53 87 . KPR Kaiser-Harris 1 W #E1AR BE
FREMERT 1 W ER, A 3 A8 Rk i 32 6
PB4 RN T T B s AR AR R
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S 3 > F Ao IR T R D s Bt SR AR M R
H5 22 Bt 5iikR N 57% . For 1 )5 Z 5ikR
N 23% ,FIREE  HL % NH,-N FI TP A i B A G
£, NH,-N Fl TP "] VE A fift B8 72 Eh 15 e g pr, Horp
T EE RN L S A ) PR A8 b, R B AR RE T K AR B
Bk, W R R KR R B ER w1 K, FE
2 JZETTERE N 18% , 5 pH 1 DO AHC, Al /E M ik
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W AT T, TR AR R L
FRIR AT

(f, ==0. 366x, -0. 105, +0. 366, 0. 0231, +
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(1)
0.593x5+0. 275x5-0. 071x,-0. 109x,
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IR WA AR B % FEHSY 2 FHSY 3
R -0. 64 -0.32 0.5
pH -0.27 0. 69 0.01
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DO 0.07 0.83 -0.08
CODy,, 0.15 0.23 0.72
NH;-N 0.72 -0.13 -0.12
TP 0. 61 -0.27 0.36
FRAE(E 1.85 1.43 1.26
T E TR % 23 18 16
Ry 25T % 23 41 57

A W T 3 B A5 /K P R T A 0
IR B 2 FEHEAR AL , 38 2 s 4 58 LA AT SR AT 8k
JEi5 Yt s MU, P 4 R T YT 19 4Nl
23 AN H 3 1R 7K 5 38 5853459 4, 88 Ak bk 5 ] B, DA
2014 41 A Z 2015 4F 11 A ;b M504 8, 1
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Wb T KT HoAth ] A b FRAR AR 8E # K, AR
FEVEWTTT 2% (] 43 A7 057 T VR A s ol V3R 3 it A i)
VLT HILIX AR K TR, 40 FAETRIH B B
W T 7K A R RN S A R, KR R ) B TR By
BERRAR; 75—, el B 26 A AE IS XID AR
ZRANFRIG AT R K, AT i Tl HE RO K 1 5
AR KRR K Fiem, 2 kA E s R,

TS 2 M5 KRR T KR H SRR 1, 155
AR BT IK B AT, KR A Be I IE# T
ST B AR TR R Bk A& R T
AR MER R , 0 R AR K AR IR 5T Hh K L
DO MR EERRAG, 341, ZE /K R PR 030 H A 77 5t T 3
AP AR W DO AR A5 4 A Y

*£3 SOM BEZABHRHERITEERKRIFNER

e o MR (D0)/  p(CODW)/  p(NH,N)/ (),
R IR/ pH (pS - m™) HE/NTU (Zlg <L) (mg - L") (mg -+ L") (ig <L)
CI-1.9 14. 652 7.279 83. 689 35.262 8.783( 1) 2.224( 1) 0.182( 1) 0.049( 1)
C2-2.0 25.313 7.217 66. 114 54.132 7.096( 1) 2.495( 1) 0.136( 1) 0.061(1II)
C3-2.45 18.342 6.976 153. 006 52.089 7.039( 1) 2.954( 1) 0.350( II') 0.139( 1)

{1: D0 CODy, NH;-N TP St ik B 5 155 N B T 53R R TP 541
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x5 BETEHAKFITENER

TR

X . 1 n 1\% vV
(HEKTR) 7k v

SWOF 0 0.478 0.522 0 0 0
prcmy ¢

CWQIl 0.13 0.87 0 0 0 0

SWOQF 0 1 0 0 0 0
FI( ) Q

CWQII 0.913 0.087 0 0 0 0

SWOF 0 0.87 0.13 0 0 0
F2( I\% ) 0

CWQIT 0.478 0.522 0 0 0 0
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