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Fig.1 Water system distribution of Suining section in Qiongjiang River basin

and location of the monitoring segments
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11 Eay AT NN eyl

12 AR AF 2018.3-2019.10

13 EFEO EE)

1.3 HEHSH

AR DY) 1148 7K IRFR B T RE X K] B 9 DX Sl T (e
LKA EARIEN(GB 3838-2002) /K it . #
Tkt W SR 5 AT, BV IR 0% 7 B B AR A

T COD MTP. A CHFHEFRE T COD,\NH;-NF
TPIHATIMRK BV o BRI 7 B SR
JIR AR AR S , AR 7K 5 M Bk, e 3 R B 25 7 22 4
BT, HE T /N BV 2 Rk 2 LA, /0 T AN FIK
SN [+) T TR B i3 R 1 22 5714 (P<0.05)

2 #R

2.1 FiRKREENE

FRAE 2017-2019 47K 53 J7 52 il B2k}, 23 B i
6 /I BT THT A 7K BT IR 28 A AR . AN i &8 R Ui AR IR
T T E IR T (15 A TR EE T T (2 5« 2 X T
AEETE KT W TH (3 *5) « B MR L S T T (4 %) K&
AW (55) LA E3 W6 5) .
2.1.1 AKJEZEEAEHE 2017-2019 4F Tt COD,
IEBR R N 50.0%- 65.6%- 68.3%. X 5 5 W [ 7F
2019 4F COD, 3% H ¥ 5 e i /2 I 27K 5 b i 225K
A% Wi T 76 AS [5) 4543 29 1 TS () 2 B8 1100 s 1575
(E2). 5.6 5 W 2017-2019 4F COD,, ¥k & )
{E R B PR R S, 2017 S 10 H B bR E 4351
N 75.0% 25.0%, 2019 - 1) H 18 b5 2 5 ) B F+ =
100.0%- 82.0%; 4 5 Wi 1 2 A0 [ a3, ¥R B 4F 3 E 42
2018 4F -t 11.8%; 1~3 5 Wi [ 2019 4= COD, iR 5 4F
PIMER 2018 4 A RO 2 57 5 1~4 5 .6 S Wi TH
COD, & 4F N 3E H 22 Al BE K



2022 455 2 3]

B OEE L TRETHREREE I RARE E R ML

11

=6 20174F  —A—20184F —m—20194F
D FE

coD,,

A5 T = /mg - L

@A [

(3 ZEX

(4D B

30r

[

coDp,,

A T /mg - L

—
(=]
T

(=]

6 7 8 9 10 11 121 2 3 4
R
Month

.
5

6 7 8 9 1011 121 2 3 4 5 6 7 8 9 10 11 12
Rty Hr
Month Month

B2 FR6ONEAENNEUFEAERENEATLES

Fig.2 Historical monthly variation of COD_, at the six key monitoring sites on the main stem
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Fig.3 Historical monthly variation of NH;—N at the six key monitoring sites on the main stem
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Fig.4 Historical monthly variation of TP (mg/L) at the six key monitoring sites on the main stem
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Tab.2 Results of two—way analysis of variance for
historical water quality data

7K 5 B A df F P
W 5 1.467 0.207
COD, 7K 2 1.539 0.219

Wi T < 7K A 10 1.146 0.336

W i 5 2.087 0.073

NH,-N 7K 2 1.978 0.144
W T x 7K 34 10 0.888 0.547

Wi 5 0.973 0.438

TP 7K 2 1.878 0.158

Wir T < 7K A 10 1.053 0.405

T AR G RE TR 1966-2017 132 T i A5 L, 2% DU 14 K T
PSR 2R G0 SR A 2= I B 23, WAL IX R KB 6-10 1 A7k
N12-4 7 K5 1A .

Note: Based on monthly flow data (1966-2017) for the Guanghui
segment, the wet season is from June to October, the dry season is from
December to April, and the stable water periods are May and Novem-
ber. (Classification of wet and dry water periods was set by the Sichuan
Provincial Development and Reform Commission).
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Fig.6 Distributions of NH;—N at the six key monitor-
ing sites and percentage of each water
quality classification
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Tab.3 Results of two—way analysis of variance for

historical water quality in Panlong River

K PR U5 dr F P
L) 3 0.187 0.905
COD,, KA 2 4.321 0.017
W T > 7K 6 0.701 0.650
W T 3 1.227 0.307
NH,-N KA 2 2.709 0.074
W T > 7K 38 6 0.361 0.901
W T 3 0.939 0.427
TP K 2 7.373 0.001
W T > 7K 3 6 0.519 0.792
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Spatial-temporal Variation of Water Quality in the Suining Section
of Qiongjiang River and Its Primary Tributaries

TANG Qi', LIU Bing?, YANG Yong-an®, ZHEN Yu-jie?, TONG Ren-tao?, WANG Yuan-ming', LI Ke-feng'

(1. State Key Laboratory of Hydraulics and Mountain River Engineering, Sichuan University,
Chengdu 610065, P.R. China;
2. Emergency Center for Ecological Environmental Safety of Suining, Suining 629000, P.R. China;
3. Environmental Monitoring Center of Suining, Suining 629000, P.R. China)

Abstract:Based on monthly monitoring data of water quality in the main stem and primary tributaries of
the Suining section of Qiongjiang River, we characterized the water quality and spatial-temporal variations
in water quality. Thirteen monitoring sites and three representative water quality parameters (CODg,,
NH,-N and TP) were selected, based on historical water quality monitoring data and the Class Il Environ-
mental Quality Standard for Surface Water (GB 3838—2002). The influence of river segment conditions
and water level period on water quality was analyzed by two—way analysis of variance (ANOVA). Water
quality on the main stem was variable, but was trending toward better water quality. COD¢, and TP
concentrations exceeded the Class Il standard in some months, while NH,—N concentration was low in
most months, slightly exceeding Class Il standard. The compliance rate for CODg, increased from
50.0% to 68.3% and, for TP, from 45.8% to 83.7%, but their concentrations did not change significantly
in the main stem. The NH,—N concentration clearly increased as Qiongjiang River flowed through Anju
City and decreased significantly after receiving the flow of Shidong River (P<0.05). Water quality in
the four tributaries was poor, primarily a result of high COD¢, and TP levels, and compliance rates were
low at their confluences, ranging from 31.3% to 52.6%. The COD¢, and TP of Panlong River were both
higher in dry season than in wet season, and there was no evident improvement of water quality in Pan-
long River, except in the Paomatan segment. These results clearly indicate the status of water quality in
the Qiongjiang River basin, and provide data that can improve control of water pollution.

Key words : Qiongjiang River basin; water quality status; spatial-temporal distribution; water level period



