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Abstract

Three Outlets on Jingjiang reach are the link connecting Jingjiang River and Dongting Lake area. As the
river flowing into Dongting Lake, the temporal and spatial variation characteristics of pollutant con-
centration and flux have attracted much attention. In this paper, water quality, water quantity, pollu-
tant flux and other multi factor comprehensive analysis methods are used to study the temporal and
spatial distribution, change trend and causes of water quality and pollutant flux of 8 monitoring sec-
tions of the Three Outlets on Jingjiang reach water system from 2016 to 2020. The results show that:
(D) From 2016 to 2020, the water quality of the Three Outlets is generally in good condition. The aver-
age annual proportion of Class I to III water is 83.3%~94.4%, and the water quality in flood season is
better than that in non-flood season. @ From 2016 to 2020, the total inflow of the Three Outlets on
Jingjiang reach into the Dongting Lake is Songzi River > Ouchi River > Hudu River, accounting for
52.86%, 37.27% and 9.87% of the total inflow respectively. 3) The average concentration of CODy,
and NH3-N in non-flood season is higher than that in flood season, and the average concentration of TP
in flood season is higher than that in non-flood season. (4) The total fluxes of main pollutants into the
lake of the Three Outlets systems CODwm,, TP and NH3-N are 63.11*104, 2.54*%10%, 6.25%10%t, the monthly
average flux into the lake is 1.13*104, 4.54*102, 1.12*103 t, the flux of pollutants from the Three Outlets
systems into the lake is Songzi River > Ouchi River > Hudu River, the main pollutants from Songzi River
into the lake account for 58.90%~66.15%, and the minimum proportion of pollutants from Hudu River
is 11.24%~14.16%.
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Figure 1. Layout of study area and water quality monitoring points
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Table 1. Distribution of sampling points in the Three Outlets in the Jingjiang reach
1 FI=ORESDT

g W T 4 FR M ER 23 51013
1 g RaN ! FAREVE 111.983256 30.170635
2 e Fa g va ] 112.067778 29.725833
3 WEM(Z) FARE AR 111.924194 30.170638
4 Hx™ AL AR 112.003611 29.782778
5 SRFETE(T) R 112.120916 30.216694
6 LSk E SR 112.190000 29.610000
7 FENB(E) FENB T 2R 3 112.312805 29.737027
8 F b (RR) Fo LTI 3 112.316888 29.725444

2.2. Ni#kR

Xt 2016~2020 == /K RAKFEAT 2347 » 85 FR K FUSMARES RIF(E5 2), I~ K LB 83.3%~94.4%,
FERRAEAL TC ] . % 7 (Spearman FAH R 230 AL L, HIAG~10 F)ARME T IERI, 5 F= 0K R KRGS
A 15 A A0 KBANH & T 28K & UL EbrdE, o o O BEIRRMT; SEUK S T I KPRk TS G H
FE N NH;-N A TP U 2 PR[EI 2 263t K BT RIS T T BRI IG 4L, 43l /& 2016 4 8 H A1 2020 4
7H, G H8N RGO, RTRE R FE R RIS G N BTEL

Table 2. Proportion of class I to IIT water entering the lake every month from 2016 to 2020 (%)
% 2.2016~2020 FF3Z F N 1~111 37K i 5 EE15(%)

H T f{ 2016 2017 2018 2019 2020
1 7; - 66.67 100 100 100
2 - 66.67 66.67 66.67 -
3 - 66.67 100 100 100
4 66.67 66.67 33.33 66.67 100
5 100 100 66.67 100 100
6 100 100 100 100 66.67
7 100 100 100 100 33.33
8 33.33 100 66.67 100 100
9 100 100 66.67 100 100
10 100 100 100 100 100
11 100 100 100 100 100
12 100 100 100 100 100
P B 88.89 88.89 83.33 94.44 90.91

23. SRYBETE S
TR T8 3 9 T T 1495 G iE 2 dR I B N I TR U B S5 YR BRI B 11 ). BB TR /K a1 & B B 87~
AR K, ARSI 1 Wk, Bk, ARG BR T8 7K 5 W 5 R S L 3% 45 B
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TR Ko

ST LLEM AL X 2016~2020 SEFART = Wi 1) 7K & 5 K FUBRBEAT AR R R M (5 4), 45 R EIR PRI
(P LI K T TED) 9 CODyos TP DA R IR (R FREAN 38 17 T THT) ) COD, R 5 B 8 25 A S0, R %
52 RS YR (] e 5 A G A %), HoBEE A HAVE C THE. AR 1S Jik S R R
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Table 3. Estimation methods and characteristics of time-period fluxes [11]
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Table 4. Pearson correlation coefficient of pollutant concentration and flow at the monitoring section of Three Outlets in the Jingjiang reach

F 4. FIIZOENEEISE2YRESRER Pearson HHX R

o P iG] SRV FE b
YE;'}%% Y 2 I AN 2 P N Y T
HT O I E= YHIE A HxH PRBESF B 1Sk ] Fiuh e FEnhiE
CODmn 0.291" -0.194 0.088 -0.192 -0.17 -0.309° -0.315" -0.293"
TP -0.134 0.356" 0.365" -0.073 0.192 -0.412™ 0.162 0.233
NH;-N 0.094 -0.039 0.045 -0.255 -0.067 0.174 -0.21 -0.241

*RIONEER, P<0.05; **FREFMEIIL, P<0.01,

3. RS SH
3.1. KERNZTL

X =EOK R BT 2), 48R ER 2016 2 2020 FEHVL = B NBIIRRE N 328.59 12 m®, Hr
WET > FEMIE > FRVEE, RSN E R 52.86% 37.27%F1 9.87%. 2016~2020 4 = 1 VA] 3 A IR
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Figure 2. Three Outlets in the Jingjiang reach and Zhicheng station flow
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L3 a0 A R ]« R IR ] R b YR ¥ G 0 R RV TR A IO AR R % H AR . IR,
2016~2020 FEEIARIEAF N AL, AR E R KHE, SWiHKEERR S AT e —5.

K IR SET = DK RN B R, 2016 £ 4 H~2020 £ = 1/K & 185 429 54 N8 & CODy, < TP
NH;-N 73508 63.11 x 10%, 2.54 x 10*, 6.25 x 10*t, H FHNBIEEES 4 1.13 x 10, 4.54 x 10>, 1.12 x 10 t.
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Table 5. Characteristic value of pollutant annual flux of the Three Outlets from 2016 to 2020
F 5.2016~2020 F = OIS RAF B ERIEE

SR FAE ] PR ity

Bl R ol R ¢l G

SEHME 3.366 — 0.572 — 1.150 —
SR R/(10% 1) w/ME 2.678 2019 0.400 2019 0.704 2019
S ONE] 4326 2016 0.799 2020 1.800 2020

S 7.359 — 1.768 — 3.365 —
RALEBE/(1071) B/ME 5.021 2019 0.986 2019 1.917 2019
S ONE] 10.157 2020 2.668 2020 5212 2020

S 77.301 — 15.479 — 33.445 —
R /(107 ) /M 60.364 2017 12.366 2019 24373 2017
S ON] 128.179 2020 23.183 2020 55.500 2020
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Figure 3. Comparison of Zhicheng flow and the Three Outlets pollutants entering the Dongting Lake
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Figure 4. Interannual variation of pollutant flux into the Dongting Lake
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Figure 6. Spatial composition of flux from the Three Outlets to the lake from 2016 to 2020
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