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Fig. 1 Sample sites near Three Gorges Dam
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Tab. 1 Mean value of water quality parameters in different operation period
from 2015 to 2019 near Three Gorges Dam
L IR
K BT bR
14 2 3 4] 4 4 14 2 34 31 4 34
DO/(mg =+ L™ 1) 9.12 7.51 7.49 8.34 9.63 7.46 7.61 8.65
pH 8.05 7.95 7.93 8.08 8.08 7.93 7.92 8.08
COD/(mg « L™1) 1.42 2.20 1.93 2.37 1.42 2.12 1.85 1.64
BOD; /(mg+ L™1) 0.78 0.83 0.77 0.84 0.77 0.82 0.76 0.79
NH;-N/(mg + L™ 1) 0.04 0.06 0.07 0.11 0.04 0.05 0.07 0.04
TP/(mg -+ L™1) 0.08 0.09 0.08 0.07 0.09 0.10 0.08 0.07
TN/(mg+ LD 1.93 2.06 1.80 1.55 1.97 2.04 1.80 1.70
FC/(4+ L7H 2 866.39 10 784.30 6 319.78 2 279.08 3 530.87 14 728.89 8 641.67 2 691.17

23 KERKEHATHHER
SNARGE K IR B 4T J5 3 XK B9 K 3 28 4k #s #4,  F Mann-Kendall'test 43 S %300 F O HUF DA B BT & FE A
MK BT 2 B A F AT o BT (L3R 2) S5 5K, L TN, TP, FC W B 23 4F B & BRIk 5 2015 4F
AHEE IR NH;-N A — & T, TP, TN BT i ik B B 25 B AL X Br A FF 589 2 808 340 B 75, DO, pH,
NH; SN B E T T TP, TN, FC W BE 25 B AR, JAth /K 0 2 8008 W 1 28 1k BF 5% 38 WO 47 ok K
VLR 128 1 2K 5 e L A6 b T 7.2 A4S 0 A U B 0 100 XK SR K B 8 A e L T K T A
%%H’Jﬁ_%’s’“ — TN, TP, FC 45 25 R AIK 158 B 300 41 SR R VAR 4 T AR A5 — 2 sk« 3 3 SR UK 4 P45
Y AR 5 KR AR L A O T KT
x 2 HKRSHH Mann-Kendalltest £ Z 85

Tab. 2 Mann-Kendalltest Z score of water quality parameters

K 46 b5 DO pH COD BOD; NH;-N TP TN FC
- 0.60 0.40 0.24 —0.04 0.94 —5.34" —2.67"" —2.43"
W 0.26 0.49 0.22 0 2.12% —4,49" " —2.35" —1.79

JIT AT AL A 2.30" 2.05 " 0.85 1.86 3.73% " —10.62" " —3.39" " —2.43"

H e EE P<<o0.01, " f0FE P<<0.05,% 3 [A.
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2.4 MHEXEDH
KEZEE Q1,Q2 MEXKALHFT Spearman A/ HT AT HI (K 3, JEMIX DO, pH 5 Q1.Q2 W ¥
A (P<C0.01) , 11 5 FE X K A7 TE A 5 (P <<0.01).COD,FC,NH,-N 5 Q1,Q2 . 3 IF A1 5 (P <C0.05) , 5K
A7k 2 FUR G (P<20.05). TP, TN # 5 XK i 2 A G, TN LS Q2 IEAH G, M TP 5 Q1,Q2 Tk
MR KR.BOD; 7EH F/KEE Q1.Q2 KR #FH X R MAEI T /KIS Q1.Q2 i3 IEAH K (P<C0.05).
3 KRSEENEREB HERE ERKGHEXERY

Tab. 3 Correlation coefficents between water quality,inflow, outflow and water level

- R
K I 38 b

Ql Q2 JE X KA Q1 Q2 JE X KA

DO —0.72** —0.65"* 0.43" —0.74" " —0.66" " 0.46"
pH —0.49** —0.47 " 0.38" —0.52" " —0.46* " 0.37"*
COD 0.62" 0.50 " * —0.29" 0.62" " 0.49 "~ —0.28*
BODs 0.16 0.13 —0.18 0.31" 0.28" —0.25
NH;-N 0.41%" 0.39"" —0.26" " 0.39" " 0.38" " —0.20
TP 0.07 0.11 —0.30" 0.15 0.16 —0.31"
TN 0.20 0.31" —0.56"* 0.19 0.29" —0.52"*
FC 0.63" 0.67"* —0.59"* 0.75" " 0.77% " —0.69"
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Tab. 4 Principal component analysis score of the water quality in the uptream of Three Gorges Dam

N DO COD BODs NH;3-N TP TN FC Q1 Q2 WL
1 —0.27 0.02 —0.06 —0.01 —0.19 —0.05 0.11 0.35 0.32 —0.14
2 —0.05 0.33 0.33 0.31 0.14 —0.11 0.04 —0.07 —0.05 —0.04
3 0.11 0.09 0.16 0.03 0.64 0.33 0.21 —0.22 —0.15 —0.20

T LR 2R 5 1% FE o0 35 A S I K B 2 R 2 R B, 25 1),
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Tab. 5 Principal component analysis score of the water quality downstream of Three Gorges Dam

F A DO COD BODs NH;-N TP TN FC Q1 Q2 WL
1 —0.38 0.25 —0.19 0.09 —0.02 —0.20 0.21 0.20 0.10 —0.01
2 0.25 —0.06 0.14 —0.17 0.34 0.52 0.06 —0.05 0.08 —0.30
3 0.20 —0.10 0.61 0.32 —0.25 0.14 —0.18 0.12 0.22 —0.13
) \A
RIS i I

e K RIS AT X I LXK B 5 e B A KR IR RE 5 2R Y 9 38 AR , A K SO B0 AR S RS 43 o
a2 AR

Fie M GB 3838—2002 /K JE AR 4F N i /K A2 B 31 (4 399 Fnas v& 30 (1 D) K Bk 1T 26 R K A2 3 (2 ) TP
B BE TR K 2R DO 78 5 2K A FE 3 45 8 T AR 5T, 300 TN FC 7RI K A7 38 & 1 H At i
1 3R COD.BOD; , TP, TN, FC 7EAR AL e i (6 1)L L AT UL 355 40 75 Y 0y v i 7 I /K o7 300 38 K.
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FF T K BTG Gk B COD, NH,-N,BOD; 8 22346 Ui F 3 48 AR 77 A 08 L F A0S e HE A, 3 300 X 7R AR
IKAE B VR ) A L 4 80 COD, NH,-N B ik B T i 52 & 81 NH,-N 5 BOD; 78 & /K i 5 2 A
B AR AN TG Y2 E L TP, TN, FC RUK A 7E 55 = 3 0 534 R 80, Bl 1 7K A A8 Ak s oF 1)
KA S AR Y =0 K AL T KA R T S B PR DX AR K R KL KB XS Y 4 s R A i R L
i3 /N A R TF TP, FC SR 0RO £ A9 S F= Y R A UTRE . 530 TP, FC FRAR. 7E AR K A7 B 3 R 25 k0 L b F
KILHBW 2. FC 5 Q1,Q2 35 1EAHC (& 3), Ui W1 1 i 7K J5it A% Ak, 3 B 32 [ W A% U oo Rl 10 T 90895 % B A
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UT 32 504343 B 2 W e 7K 7 391 R0 T 9 0 09 25200 2808 DOE 4) AR ALz 17 B B . /K BT 3 52 1
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H1,DO,COD,FC #l Q1 1453 R B (£ 5, COD J& e W52 T AR A= 15 A7 LTS G Wy F8 st M TE L) BT 75
YRR EE AR AR FC U AR T HES 8 A U B LR K B S e R A 7 AR T RS e A O A
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F s, BOD;s . NH;-N #il Q2 1540 R ¥ (3£ 5) . i B BOD; #1 NH,-N & Q2 . i 58 £ W] . Q2 7E /i &
A A A, 2 T R ST 3 DS BB B A A LA NH,-N Ak ik A K, & NH,-N Fb i 0y i 22— 5%
ELAS , BOD; #l NH,-N 3k B F 42 36 HE 5 M8 2S00 A (R KR L il & 3T 300 X3 48 A= 16 iR Ui N B0
DL K BRI iz K, 0T B BOD; A NH,-N 34 0. 47 56 23 B i 7w, 30K BOD; #1 NH,-N 5 Q1,Q2 1 2% IE4H
O (F 3D, Ud B PR DXV A 9 T U505 Y W B L 2 i A BT i — 25 Tk TR BOD; M NH,-N itk i, 3
SO AE K NH,-N i v B 0 3080 (36 2) , PRt 300 7K 5 32 AR5 G 5 7K PR32 47 1 38 B 5.

AL KL TN AL TP 2K A1 25 (3% 3), H TN, TP R e BT 5 4Rk 3 F (G 2).
TN, TP 5 RS, — 77 H 15 25 T 58 [ BUR RIUK B 058 R 47 15 it . (5 75 = e J2 DXl Ak S it FH R A1 9k
BV K AL 3R 8 i, 98T TN TP W= 05 — 5 W& T K RIS AT 5 KDL 46 T+ K FE Y F ¥ Be 0 A
BT AR GOK PR AR AR AE AT A RO T RIS L JUR TS Y W B 22 BRI A TR R R IR

S WENE AT AR AL 2 VT I L KR TP T VR B R TS YA G e VD ORI X A B AT — o I
PRI 7K R v K 40 A T AR 1 T R0 Ll S W R A DIC R L R T T AE R TP & 4 R R A B 2R L X COD
5 H A R AR A — MR 5 R K A AR L L TROK K R B SR S DR IS L 1 PR TR0 PR L R H A
18,75 Yy LAWK BR o 26 dfE DL EE A 1 2 K AR 33 S TR K I I R K s A1 R TS e R KO A S A R R
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Effects of Three Gorges Reservoir operation on spatiotemporal

variation of water quality near the dam

Huang Yubo', Pan Tingting®, Yang Xia', Fan Xiangjun', Guo Mianming'

(1. River Basin Complex Administration Center, China Three Gorges Corporation, Yichang 443133, China;

2. Changjiang Water Resources Protection Institute, Wuhan 430051, China)

Abstract : In order to explore the spatiotemporal variation of water quality and the effects of the dam operation on the wa-

ter quality near Three Gorges Dam, principal component analysis (PCA) and variance analysis were used to study the water

quality characteristic near the dam from 2015 to 2019, including dissolved oxygen(DO), pH, chemical oxygen demand(COD) ,

biochemical oxygen demand(BOD;), ammonia(NH;-N), total phosphorus(TP), total nitrogen(TN)and fecal coliforms(FC).

The results showed that the water quality near the dam reached or above class [l[ standard. The main parameter affecting water

quality was DO in high water level period and water releasing period. In the reservoir the dominant parameter affecting water

quality were TP and FC in the low water level and impounding period. While in the downstream of the dam the dominant factor

affecting water quality were COD, NH;-N, FC and TN in the low water level period, TN, TP, BOD;, NH;-N, COD and FC

in the impounding period. TN, TP and FC concentration decreased significantly in recent 5 years, but NH;-N concentration in

the downstream of the dam showed an increasing trend. Controlling agricultural non-point source pollution in the three Gorges

Reservoir basin, increasing the rate of urban sewage collection and treatment near the dam area, and strengthening pollution

control from ships are important measures to improve the water quality near the dam.

Keywords: Three Gorges Reservoir; water quality; spatiotemporal variation; principle component analysis; trend
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