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Water Quality Evaluation of Aojiang River Basin Using
Principal Component Analysis and Water Quality Index
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(Spatial Information Research of Center of Fujian Province, Fuzhou University, Fuzhou 350002, China)

Abstract; According to the water quality monitoring data of four sections in the Aojiang River Basin from
March 2017 to March 2018, the principal component analysis (PCA) was used to identify the temporal and
spatial variation characteristics of water quality in the basin, and the water quality identification index method
was used to comprehensively evaluate the water quality of the Aojiang River. The method of PCA converted
eight water quality indicators into three principal components and 83. 144 % of the original data information was
explained. The analysis results showed that the water quality of the Aojiang River Basin was affected by the
stone plate industry of the upstream. the agriculture and livestock and poultry breeding industry in the middle
and lower reaches, and the population distribution of the downstream, furthermore, the pollution presented
seasonal changes; and the overall water quality of the Aojiang River was relatively good, the water quality of
each monitoring section was significantly affected by the single water quality index, and the overall pollution of
the watershed showed an aggravating trend from upstream to downstream.
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Fig.1 Survey map of study area
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Tab. 1 Basic statistical results of monitoring indicators

BH 1/ C pH o/uS + cm™! </NTU p/mg- L
DO CODy, NH;-N TP
% /MY 6. 300 5. 730 0.410 1. 270 3. 960 0.003 0.001 0.001
T 21,567 7.095 74. 452 96. 151 8. 494 2. 441 0.086 0.172
BB 22. 300 7.012 66. 240 36. 881 8. 355 1. 906 0.051 0.076
AR 33.900 9. 150 480. 700 997.136 13.583 14.700 1. 800 2.143
FRUEFZE 5.975 0.413 33.510 139. 084 1. 261 1.544 0.113 0. 308
SRR 0.277 0.058 0. 450 1. 447 0.148 0.633 1. 314 1.790
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Fig. 3 Temporal and spatial distribution of PCA score in monitoring section of Aojiang River Basin
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Fig. 4 Population distribution and farmland distribution of Aojiang River Basin

F R 1A I3 i R K A R 2005 Y R B A5 43 B L R WY K AR A A 3 2 ¥ e k™ B, AT RE
KA E E T KoK BUTA. R 3 AT UK RS E SRl F BT AE 10 H B WAE 3 AL B EE O,
T 5 I 3 VUL PR DA TR e E A AR AR B A T R TR R AR AT I A T AR VRO B B Y K R
AR 7K AR S 33 I it T B A A T AR AR ¥ G U AT I 3 R B K G A EBOR B 5 D A aE e X 4 A W
T AT R A BT s 0 U5 RN 25 Y5O ) R T R 2 9 G AR, R S RO X 2 S K B I T Ak T A0V A
R M DX — P DA L AR T2 N A D AR SR T e HE ORI S T B T T I A AR K AR
B 2R E B 456 18 4(b) B] R By T B R BT R O A B A 38 L AR B TE it IE 2o R
AR ER B IC R T ARAE YW, BE R 7K 3 AT I > H L e B BT 0K T R ™
g3 Ah BT AR BE T S PERHAE IZ B B AT A 30 KA TR ol 14 Uy KR i Sl o A & & FR 0
P TS K A A W TT R X R T RRE T AT R T K S5 T R Ak ) A

TG 2 15 50 AE O A B K VR 0 58 28 AL AR AIE 45 43 8 5 U8 B 7K 8 e L T K o DO BIR. i ] 3 Af
H:5—10 H KR DO AHXF F HoAth 3 B4R, 322 J5E 2 SL i Ak R 5 b X B2 28 R KO R B s

http: / www, hdxb. hqu. edu. cn



98 A R e Al CA R B 2R O 2019 4E

K AR A O HL B R K R A B 5 R I AR W R A ) A K TR T K TR R T R AR S 3R
20 DO [ 1 EE

T 3 4953 F2EAE N K AR RT3 T T Y A SR U 0 o R R A R A B R R TR MUY e
A M TC AL 0T B A i e R . R I 3 R R TG Y 0 B e T LA e R X R
S FR T R 11T TR A SR A 3 R R I T Al 35t BRI A b T Rk Ao R K i R TR .
o AL T A A W AV N i % T A LTS G R A SR TE AL TS e W A e o 1 B A 1
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W K S R S TR BE TS Y T A 3 BRI 5 9 A TR R T T BRI R YT B AN T
B2 K 1T Y5 Y A

25 BT SR 32 043 4 BT 0 X6 7K M R R AT R A AT LA O Bl AN [R5y A [ I T
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3.2 EFKRFRIRBEEENAKRENER S0

S W FH 37 3 A% o K TR L AR B R AR AE GB 3838 — 2002 Mt 3 /K 355 5 5 bR v ) X BT 4R 4
A K W I SR 13 S A (2017 4E 3 7 & 2018 4E 3 ) K B AS I A AR L i Bt DO, CODy, » NH;-N,
TP 4 A /KT F5 A5, 35 R SWQF 1 CWQIL #1757k i 28 3 43 M. &5 B & 3 FioR. 3 3 . R
SWQF 5 CWQII #5545 2 (7K 57 2 51 o bb KoK BT 35 bR 22 A8 7] 25 6 7K BT bR RS E00F 0 125 45 9 7K o
N F B R K TR LS B0 T 25 S L 3k 3% B ROV I 5 A BT TR K T % BRI K I A A )5 ) 2

£ 3 HT SWQF 1 CWQII i) & I 18 7K 52 2 51 43 Bt
Tab. 3 Analysis of water quality of each section based on SWQF and CWQII
i s CH AR KD P Ty T%/%  M%/% MK/ % NEK/ % VE/YN HVE/ % BwE/

g 2 SWQF 52.53 43. 85 3.15 0. 37 0.11 — 99.53
CWQII 72.72 26.91 0. 37 — — — 100. 00

T2 SWQF 61.52 33.45 4.55 0.41 0.06 - 99.53
' CWQII 81.79 18. 21 - — — 100. 00
B AR 26 SWQF 46. 49 29.27 20. 65 3.21 0.35 0.03 96. 41
CWQII 21.97 74.77 3. 26 - — - 100. 00

eV 1 T2 SWQF 43.14 38.07 7.51 4. 44 0.57 6. 27 88.72
CWQII 39.22 37.65 23.06 0.07 - — 99. 93

3 3 A BRI K S5 B ) K T2 B B 0 BT S A W0 DR T 25 1 K B B 1 2 S g
FabR . A% 4 Fros. B3 4 T DA A A Wk 50 B AR SRR B0 B DO R NH, -N AL F T 28
KA G 1 CODy, FEAEF 1 28 11 KK, TP AL F 1125 I 287K 0. Btk 78 4 UK g brh . 5
BB I B K PR B K M T e A 25 1 B Rl R S CODy, A1 TP 4 A W Tl 5 vpr s o b i 20 00 F0 45 59 U5 4
A IR AR ) 2 AN 3l L K BRI B AEAE CODy, » TP R 354K - H 2 AR DO 77 75 D i K 5 45
00, T U B 0 AL 45 BE T W A0 YL P& 3l A5 4 T K BG4 A oA G b i R B R 2 H AR AR R R
Pl o0 Hov s BE T AR 5 5 2208 TP 8 b5 ™ B bR o 2 V10 F 18 W7 181 9 CODw, A1 TP 48 B8 35 br R 35 7
90. 00 % AR, Horpr, TP sh AR AN 69. 40 %.

T3 AN DN A A WIS R 25 A AR IR AR U AT TS U BN VR R R A X FE S
BT B T e L BT R . R T O M B . A A R L S e b B R
T 18T 7K 3 95 Y 3 ™ T 5 3K S PR R T T ARORE Tl 2 3K L R R R B AR i TS B R I R R R, LA
B A 5 1A L o AR A 4 v B0 S AT L 1 B2 T T Y Y R R A . BRI A LS B4
M » 12 W7 1T 4 CODy, 50 75 T Ho b 3 A4 W 18 3t 1 466 3 B 3% 65 1 A M5 e 9 03 D e ML 9 95 e
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Tab.4 Water quality indicator index evaluation results for individual water quality indicators

il A S G o T Zh K /0 ¥ /0 N /0 I /0 T /0 A e /0 Mefis /O
(Eﬁ—‘7k)3i‘) *\\Uﬁlﬂ*ﬂ*ﬂ‘ 1;/%_»’]\*5% ﬁ?l}‘:*gﬁ I%’S/A H;’L:/A ]]Ijé/A I\;é/A ‘/%/A 4V %/A ﬁ*ﬂ‘i/%

DO 1.4 1.9 74.96  23.02  2.02 — — — 100. 00
RO CODy, 2.2 — 39.81  53.81  4.79 1.15 0. 44 — 98. 41
(mz NH,-N 1.3 — 94. 93 3.95  1.12 — — — 100. 00
TP 2.6 — 0.40  94.62  4.67 0.31 — — 99. 69
DO 1.2 1.8 84.74 13.83  1.28 0.14 — — 99. 86
%5 AR CODy, 2.0 - 67.6 27.6 3.38 1.17 0.25 - 98.58
(2 NH;-N 1.3 — 93.21 4.87  1.92 — — — 100. 00
TP 2.7 — 0.53 87.52 11.63 0.32 — — 99. 68
DO 1.6 2.2 62.42  32.36  4.35 0. 83 0. 04 — 99.13
[ T BF CODy, 2.1 — 56.24  39.58  3.52 0.52 0.13 — 99. 35
(mz NH;-N 1.9 — 67.29 28.10  3.83 0. 39 0.39 99. 22
TP 3.4 — 17.05 70.90  11.09 0.83 0.13 87.95
DO 1.5 2.4 64.03 34.18  1.53 0.26 — - 99. 74
HILWHEE CODy, 2.6 — 35.52  36.87 13.36  14.25 — — 85.75
QIES) NH;-N 1.7 — 72.16  26.68  1.16 — — — 100. 00
TP 3.6 - 0.86  54.55 13.99 3.25 2.28 2.28 69. 40

+ G
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