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Water qaulity assessment and pollution profile identification of Danjiangkou Reservoir, China

ZHU Yuan—yuan'?, TIAN Jin—jun’, LI Hong-liang®, JIANG Qiu—feng, LIU Yan"

(1.State Key Laboratory of Environmental Criteria and Risk Assessment, State Environmental Protection Key Laboratory of Drinking Water
Source Protection, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2.Department of Environmental Engineer—
ing, School of Civil and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China; 3.College of Biolo—
gy and Chemical Engineering, Nanyang Institute of Technology, Nanyang 473004, China; 4.Henan Province Environmental Monitoring Center,
Zhengzhou 450004, China )

Abstract: Danjiangkou Reservoir is the main source of water for the “middle-route” of South to North Water Diversion Project in China. Tts
water quality directly affects the safety of drinking water for residents along the route. In this study, 26 surface water samples were collected
in normal—(May ), high—( August) and low-water( December) periods in 2014, of which 14 samples were located in Danjing Reservoir( DK)
and 12 samples in Hanjiang Reservoir( HK). Total nitrogen(TN ), total phosphorus(TP), five—day biochemical oxygen demand (BODs), dis—
solveed oxygen(DO ), permanganate index( CODy, ), ammonia nitrogen( NH;=N ), nitrate nitrogen(NO;—-N) and pH were analyzed. Single fac—
tor assessment(SFA ), comprehensive pollution index( CPI) and principal component analysis(PCA ) were applied to evaluate the water qual-
ity. The SFA showed that the water quality of the reservoir was strongly influenced by TN, with the water quality being ranked at IV or V for
all locations. The CPI indicated that the water quality of this reservoir was at the medium pollution level in 2014, with slightly better water
quality in normal period than in other two periods. TN, BODs, CODy, and TP were the main impact factors of the water quality. The PCA
showed that DO, TN, BODs and CODy, had an important effect on the water quality. The water quality in HK was better than that in DK.
Keywords: Danjiangkou Reservoir; single factor assessment; water quality assessment; comprehensive pollution index; principle component

analysis
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Figure 1 Locations of 26 surface water samples in Danjiangkou Reservoir
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Figure 2 Average values of water quality parameters(pH, TN, NH;=N, NO;=N and TP) in Danjiangkou Reservoir
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Figure 3 Average values of water quality parameters(DO, BODs,and CODy,) in Danjiangkou Reservoir
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Table 2 Comprehensive pollution index in Danjiangkou Reservoir

p LAE SE7K 4 Normal — #7K ] High K Low
Whole year water period  water period  water period
JEIX 0.57~1.01 0.57~1.36 0.54~1.06 0.65~0.92
(0.63) (0.70) (0.78) (0.76)
DK 0.70~1.01 0.64~1.36 0.72~0.86 0.65~0.92
(0.69) (0.77) (0.77) (0.77)
HK 0.57~0.70 0.57~0.67 0.54~1.06 0.69~0.88
(0.75) (0.61) (0.79) (0.75)

ERE AL PR S E

Note: Average values are in parentheses.
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Figure 4 Percentages of pollutants in Danjiangkou Reservoir
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Table 3 Correlation matrix of water quality parameters

R pH DO TN NO:-N NH;-N TP BOD; CODy,
pH 1.000
DO 0.451% 1.000
TN -0.7007% -0.617%* 1.000
NO>-N 0.269 -0.042 -0.294 1.000
NH:-N 0.482* 0.049 -0.047 0.130 1.000
TP ~0.569% -0.236 0.457+% -0.026 -0.465* 1.000
BOD; ~0.6417 -0.545% 0.891%% -0.5627 -0.156 0.361 1.000
CODy, -0.652* ~0.448% 0.887+% -0.585% -0.122 0.352 0.964%% 1.000

TE % FRAE 0.05 /K- BEIR ;% FoRTE 0.01 KB E IS

Note: * and ** are significant at 0.05 and 0.01 levels(2-tailed ) , respectively.

Fs = ayx, + azs + 00 + azix,
X FURLGF 23 lEE PCLLPC2 A PC3 = A4S F 4
AR I3 5 cn~aq, S TR T AC) DAL 5 0 Ay e R v g —

& 4 Varimax HEE 5 HIE FEH R

Table 4 Rotated component matrix of principal component analysis

Wi H Index PCI PC2 PC3
oH 0581 0.63 o245 FIMEMRIKBELAVA ~VA, 500, B4 RFE 2t b
DO ~0.855 0.052 0.191 HEAL R E R

N 0.894 -0.171 0.315 WA R A B K B (A A B B AR A B

NO;-N -0.035 0.041 -0.951 SRR, BRI AS 4% A o347
NN 012 0897 ~0-104 WE S frn, ERAE0 5B E A E A,
" O3 Ter e D3.D4 £ifi F Fy 5 F %R 205K 2 S S

BOD; 0.763 ~0.171 0.584 o . A N

oDy 0 0150 0,636 NG E AR, DR AT R SE D3 D4 A ST
BT 4205 1408 1,139 G A SE S PSR, X 3 MEAO A -k Ik
VEAL A 53.693 17.603 1424 (RIS AEAERE 2o Al , 3PN 77 A A R e R ARl T
By 5% 53.603 71.296 85.536 1Y) R AT EEHE A X B K R & 25 Y

Yk E 3 . D17~D20.D23 J& D24 1) Fi P, 5 Fs
TS PC3 BRI B TAL A RVERTISRER AL el SeMix 6 A RO R T5 0 o R,

IRAGTS2A SR A 4% 25 SRS RO B/ . DI
MR ERAE [i) 0 P (% 5) 45 H 4% IR 14543 14 [m] D2 D7~DI12 ffify F, 528 T Hoih 3 i 4 . 205
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Table 5 Eigen vector matrix of principal component analysis 5355 F=(A XE Xt A s X)X +A 0+
SR Index PC] pe2 pes ADFFELH 26 A SRR TS YLt 7840 (F) , RIS
i o o o VYRR RO R ALRIR . LR AN T e

TN 02143 o..144 0..218 FEEM. ZURILE 6
NOs_N 0034 0314 0,686 MPEN AR 0K F & ML o3 F o -2.241 ~
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Figure 5 Spatial distribution of principal component scores
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Figure 6 Assessment results of all samples in Danjiangkou Reservoir
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