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Preliminary Analysis of Spatiotemporal Variation of Water Quality and Its

Influencing Factors in the Jiulong River Watershed

HUANG Jin-liang'?, HUANG Ya-ling®, LI Qing-sheng’, ZHOU Zeng-rong’, FENG Yuan’, ZHANG Zhen-yu’
(1. Fujian Provincial Key Laboratory of Coastal Ecology and Environmental Studies, Xiamen University, Xiamen 361005, China; 2.
Environmental Science Research Center, Xiamen University, Xiamen 361005, China; 3. College of Chemical Engineering, Huaqgiao
University, Xiamen 361021, China)

Abstract: Twenty one sub-watersheds in the Jiulong River watershed were chosen for in-situ monitoring water quality of baseflow in
flood season, dry season and average season in 2010. Geographical information system and multivariate analysis were coupled to
characterize the spatiotemporal variation of water quality and identify its influencing factors. The results show that the water quality in
dry season is the worst whereas the water quality in flood season is comparatively good. The first principal component representing
sanitary and industrial wastewater pollution, explained 45. 58% of the total variance of water quality. The second principal component
concerning pollution due to agricultural activities, explained 21.28% of the total variance. NH, -N, SRP, potassium permanganate
index, K*, C1~, Mg’* and Na* had a significantly positive correlation with percentage of built-up and density of population. NO; -N
was correlated positively with percentage of cropland. The sub-watersheds with high proportion of build-up area and density of
population show high concentration of NH, -N, SRP, potassium permanganate index, K", Cl~. Comparatively, the sub-watersheds
with high percentage of cropland show high level of nitrate concentration. Improvement of the wastewater treatment efficiency and
increased recognition of agricultural non-point source pollution were finally highlighted from watershed management perspectives.

Key words: water quality; pollution source; characteristics; influencing factors; watershed

KT B T 25 Ff 3 SR AN ACH TG s 25 A4
FAM I Hi R FH 4 £ 3 ok B A N\ 2355 Bl X 37 7K
FT R sEe 5T 8 O T K T AR, iU 1 — st
P, B, Al FH Hi B L 4] 5 K AR R I NO, N
R IEAKED Y 3k HH 65 oD BOD TN
TP .SS SEIEAHSED W s B A W5 e 8
FEEREE O bRl A i K R I A R A A
TS B SRR R BRIk S R 1A AR L
I ARR A A 656 R RS, i T R w4
SE T K T A PR 28 48 R 2 2% HLAZ i ] | 2 ] R RUBE
FERFERILEAERYS M SRR K B 2 A28 b AR

TEAT AR EL B A

] 15 Ak 3T A o & R B B (HL Tlk K
5T TG K B AR FE R e Tk 0 5 AT AR A,
TNz 3R SRS Y B AR TR A K PRk
TR 35 2008 A A R E K T AT 45 % B 35 B
Tk R b B e g e = =) S
S r B IR R TR A — 07 B TR B T AR A A

Wi HHEE: 2011-05-24; f&ITHHEA: 2011-08-10

EE&WA: ERAKRFAIESTH (40901100 ; 40810069004 ) 5 4
B HARRL2E R4 T H (2009]01222)

EEEN: BER (1975 ~) 5 M8z, W, E2W5E 1 4
R/ B A8 A A 28000, E-mail; jlhuang@ xmu. edu.

cn



4 39 LSS

S BN 25 A A e R ) R R A B 1099

2011 “FEZRBUN TAEM A, #F— 00 ik R K
] EF S A A N R IR B S O
BH A 3228 HARAMTE S5 B8R, IR K B R AE 2
Hosgm R Z AR A A k.
ARG IO Hs i RBEE () SR YL 38U it
FEMI AR e s T = T At 500 A
FY R 7K TRl 7K IR X AR 28 R SCE R
WS ALK BT R 25 43 A R AR B L2 ma PR 3R TR
F B Yy 515 YRR T U VLSO BT 4 5
EHLEA BB S ARSI T A ek DL i
BT A ST B IE 21 AS/NAUETT JE 2010 4[]
KA CFE OF A FEFK B A, B 7R A R A
IR T BB 23 A3 A R R B s i PR 2R, S JUR VLT 3
RTINS s R AR A

1 #RE5FE

1.1 W5 IXIER

JURITA, T AL 116°46755" ~118°02'17", 4t 4
24°23'53" ~25°53'38", J&: A H A A K. i I i
UL 47 x 10* km® | 4 P48 ik 8.23 x 10° m’

CIHTRE 7K SCoE ) . F I AR VR AR R = K S
FRE. JUETTHIR GDP 24 5 48 £ 44 19 25% . T %
IS SR Al A 7= A i AR R T I
TN P SR A A AR 4 A TR e v B X 3R, L
AR %% N I 15 RS N g R L N S
W5 69.40% . 3.45% . 18.35% . 4.67% . 3.11% .
1.03% .

2% FI R 4 1S WL VTR 3 7 SRR AE R R
FERIBRSLE  ARBF ST R 21 £/ N80 ( 2500 TR Sk
/NS ) T R R AT A 5 WM. /0N O 3 A e B A7
SEAMESL UL 1 A 1.

1.2 REEFEZ 8T

ARG ILIIT. 21 S/ N T T F O A
3 WK BORAE B[] 435500 2010 4R 2 H 28
H(Hi) .8 H28 H(F) K11 H 28 H(F) ,REEM
H— AT B R . FH 28R A AR il MR R AR B4~
/NI K R Z KRR, 3 50l FHEB LR AR I e 2
500 mL F1 100 mL 7K HE AL F2 3 R0 4 & Do . SR A
JE B FRE KR ST 2B T 4°C RS AE, T4 8 D
FE [ 7KRE N SR AR S5 ST RIS % (R RS R i 8 I P

N
A

I
1 T
KERENE
AR § F
LA [
- ki ;

e 3 O

Kb o
R
¥ o
.%,&‘@f
ol M S
Lo ik

W MEBER WY NS
NI JRiR NI2 R
N2 BT NI3 O kiR
N3 iR N4 AR
N4 BRHER NIS FHER
NS MERIR N16 iR
N6 KA’  NI17T EEER
N7 BEE wl {EiliR
N8 WiFRR w2 AR
N9 #ER w3 iR

KR wa kER

Bl SRR

Fig. 1 Sampling sites in the study watershed
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Fig. 2 Land use structure and composition of 21sub-watershes
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/N 3.04 0. 64 piAIIRES -0.61 3.25
yAREES 1. 66 -0.10 AR -0.41 0.98
wIE 0.56 -1.32 IKFE -0.32  0.05
JT %% -0.05 -1.12 TR 0.98 -0.11
PUSERES -0.57 -0.73 Ti% 0.02  0.05
B IZ -0.69 -0.74 KR -0.27 -0.40
H% -0.81 1.07 yINES -1.01 -0.19
KIKE -0.95 -0.42 TR 0.11 -0.15
HiE 0.22 -0.98 [iF/NES -0.67 -0.57
Wi -0.49 -0.52

HHESZ T 1 SRR, H/NE 1 32 R i 7
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Table 4  Correlation coefficients between individual land use pattern and the major water quality parameters

K SH B AL SRR T PICZN UNEE=5 Fr 1 F g2
NH, -N 0.05 0.78 -0.35 -0.28 0.13 0. 80 0.82 0.20
SRP 0.12 0.53 -0.34 0.03 0.41 0.76 0.87 0. 06
LR AT R 2L 0.19 0.50 -0.36 -0.10 0.24 0.56 0.79 -0.01
NO; -N 0. 68 0.33 -0.69 0.13 0.24 0.41 -0.04 0.91
S02- -0.12 0.16 0. 04 -0.16 0.02 0.08 0.06 0.01
cl- 0.26 0.43 -0.39 -0.04 0.24 0.84 0.73 0.58
Na* 0.36 0.37 —0.46 0.15 0.32 0.78 0. 60 0.67
Mg?* -0.11 0. 40 -0.06 -0.31 0.02 0.41 0.57 -0.01
K* 0.29 0.67 -0.51 -0.09 0.24 0.92 0.81 0.52
FA 1 0.05 0.59 -0.29 -0.11 0.26 0.79 — —
FR 2 0. 60 0. 240 -0.59 0.16 0.21 0.48 — —

1) RPBEFFRIR a<0. 05,47 W EHH
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R5 ZERENSEYVFHRERTEHEFES

Table 5 Mean concentrations of pollutants and mean factors score of three types of watershed

NH,’ -N SRP

T FR AR FE AL cl- K*

I /mg-L~! /mg-L"! /mg-L"! /mg-L~! /mg-1,7! SR
Hi—2% 2.14 £0.26 0.66 +0. 24 7.57 =1.71 22.46 +13.53 16.85 +5.89 1.93
Eok 0.73 +0. 51 0.37 0. 16 6.26 +0.79 13.66 +4.70 9.98 +2.35 0.13
F=k 0.21 +£0.52 0.24 +0.13 4.60 +1.45 6.80 +4.71 5.89+3.15 -0.43

FEEE, AT Y B BE AR R T8 2RI = 2R 1
W, QN3 — S B NH, -N B S Bk B R 2. 14
mg- 17" 5 LK BT RORRIE 275 BOAR N (3
IKIAEE FUEARE) (GB 3838-2002) |, 1M 2 28 itk

FINH, -NF R EE R 0.73 mg- L', 4 =Kk
(L SR, A = 28 U Bk A9 NH, N ¥R B (H A 0.21
mg-L_lﬁ%:%ﬂ(ﬁﬁE@%*-

SN/ NE IR T TEAL TR
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Table 6 Mean concentrations of pollutants and mean

factors score of three types of watershed

eSSl NO; -N/mg-L~! B F A4y
Wk 7.88 0. 000 3.25
ok 2.53+1.95 0.43
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