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Analysis of the Response Relationship between the Pollution Load Flux and Water Quality

of the Yincun Port River in Taihu Lake Basin
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Institute , State Key Laboratory of Hydrology-water Resource and Hydraulic Engineering , Nanjing , Jiangsu 210029 ,
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Abstract: A one-dimensional coupling numerical model of water quantity and quality was established for Yincun port rivers, one of
the main river entering Taihu Lake, and the response relationship between the pollution load flux and the water quality of the control
section was also established. Based on the water quality and pollution load of Yincun port river in 2020, in order to reach class III
for water quality of Yincun port river, the water quality changes were simulated. The simulated results showed that the maximum
concentrations of permanganate index, ammonia nitrogen, total phosphorus in Yincun port river have been significantly reduced, in
which ammonia nitrogen concentration process are relatively large, and the reduction of ammonia nitrogen concentration was mainly
concentrated in March to June; at the same time, combined with water quantity, the river pollution load of the permanganate index,
ammonia nitrogen, total phosphorus into Yincun port river are further deduced, reducing 24.17, 41.43 and 3. 87 t respectively.
Based on the calculated reduction, it is necessary to further combine the pollution load flux process and pollution source traceability
analysis to determine the control direction of pollution load into the river for different water quality indexes, so as to provide scientific
basis for scientific and reasonable planning of total pollution load control of main pollutants into the river in Yincun port.

Key words; Taihu Lake; Water quality; Numerical model;Pollution load flux into the river;Response relationship

78 B #:2021 - 04 —20;1&1T H #A :2021 - 06 - 21
ESIA VL08R EE WAL & % Bh IR H (1908) 5 = 17 B K E S WF & 7T 26 4 % Bh I H (2017YFC0405302) ;4 S MR B i B
75 YL HE AR HE TR B (JSZC - G2020 - 049)
EHZ B H 00 (1984—) Lo, W9 TAR I A+, 52 N BRBE W T4
TEWAESE FEH E-mail:616478317@ qq. com



B3 WA ESCSCEE. ORI AT 3 G 1 G AT K B R 5% 2R 0 A — LU W Oy 1)

2021 47 A

It 2 A R 3 X 4 20 5 M e R R L
Toll ARl R Az 35 B K HE A BT R 3 AR S A
TS Y i AT X 3 R X K BRI B H 252 Ak
IR B FRACRAS ETE . BRI, A K R k3 A
BB SE T YW, IR SEA s AN TS
el Hems 2[RI ER R A W O B 35 e
P E IR T REAH I B ™ ok
ST g 051, 386 3 S KO S BT TR R R T S R R
ST R X SR T £ R RS 5 R SRR AE 5 7R U
#2815 5F 2015 Fl 2016 4F FR A 5 T 18 K 5 A
o 070 70 B 01 A, 3 AT K T R Bl 1) UL P AR
P 3 e S U o B T 7K A SR 45 A TR X A 3
NI 35 Y 7 A7 30 AT DR TR K R R 5 2R Y
FASERF TSRRG5> o Syt — 2 5 B A 0 7 ok = 38
I K A ) E b 0 T2, 8 LA e 750 30 A
IR L R s g BF Sk G, o AT e 7 7 3 ik
NI 2 A DR TR K 3R 2 i 0 5 R AT AT, LA
SRR L PR A Vs TS Y B AT s 6 7o
SR R AR AR

1 WHRAZE
1.1 BRI

FEEAST U 6 B 2 T AR A, 1) e 1 AR AE
JE AR L KR, K TRl 85,27 km® O
PAERR R I 11 42 m®, BA s A9 35 Gt 6 1o 1t
7 S8 2% BT B AL, H T KR AT G G
Far 32 B [ Tk K AR RS A 16 V5 K o B s
A AT KK S h W, R A R
P K ST [ B W I 3k 30 AR B s A A K B T B
A K BRIV
1.2 3 %R

TR K RO Ok [ 2020 4F 1—12 H B R
EUFATRR K T K S A B W sk B R R K R A 3
DU | 45 G 7K SCAR %6 % A 11 2020 47 K1 7K o 9%
b 38 i Al AR K X IS Y B A
1.3 40 ArE

IR ZE ) VA s 4 34 2R FH b, 3 7K I B8 T
FRUEY (GB 3838—2002)
1.4 —%KFHARRBPHER
141 A H#EA

Gl 6T B Aot T T, SR FH — 7K B K R A A
AU AR B B A A IR B0 AT ¥ G B fes g, TE
5 s 3215 G W i AT T G i far 3 A A A

IR R o A v 2 BT b R A K T W T
KNGO, PR 7 T B A ol AR R B AR
15K A m IR TS 1 T IR e 3 B i XK e 1
] G A DG B BEORE, 1 O 55 0 IR AL A5
LR R =S S

FART5 e
e S (Cout)

i ATk B T
A WIEQ,C) @ ‘xﬂl:

KA B v
A |

B Lk ©.C) |t
4/1{1 BT R f
G R Bomitsr A

L sgikr (RIS Rekhitsyk

B1 #HEHLRE

1.4.2 BAFF KM
BN AR A p () H A2 it 72
WLE 2(a) (b) o

140

— Bektil
——— K

120

100

80

WLt/ (mPs™)

60
40
20

1'\. h
() vl
1.6

1.4
1.2

1
0.8
0.6

pCEE) 1)

0.4
0.2

0
01-01  03-01 04-30 06-29 08-28 10-27 12-26

H b

B2 BB MAHKCREMp(ER) BEAIE

FH L 2(a) AT UL, BEAT 2020 45 A0 B K &
115.8 m*/s, E¥ il 28.7 m'/s, FUGHE K)ok
KPR EAL K 6.2 m’/s, i BT SR K Y 21% 72
Fio MR RRER 48 B0 A A RV A5 K B HE A AR AL T
BLRT BT W K B R AR IV 2 = 25 g
YWhER. mE2(b) W, p(FEA) 7 3—6 A&
WA A B T 1.5 me/L b WEAT AR KT K R

15 —



S13 4% W4 W ESCSCEE. ORI A i G

B 38 425 WK B B 5C 2 2 T — LABERT s O 91

2021 4£7 A

FEXT T p (B E)HE 0.2 ~0.8 mg/L, FWI A
5 YL A far i R B TR U T A XA

2 #RE5WR
2.1 BAEAHKEZRIELR

T AR TR A S 9 245 SR % L A, R
HH B v 5 R R AR B AL B SR B R R R B
0.10 d7'0.05 d71.0.005 d 7' A B R HE
WK AR BR % H KB SSE X UL 3 (a) (b) (¢) .

—_

—_ N W R NN oD

(a) PR T AL
— iHE

- -~ Sl

=4

plmg-L)
S o o 9 - - - =
(=T SR O R S N - )

o
=N

05

0.4

0.3

0.2

0.1

0
01-01 03-01 4-30 6-29 08-28  10-27 12-26
H 9

3 p(SHEBRHEY) 0 (88) o (28 TEES SNE

&3 AT, B S s I (AR — B
ZROBEFEA G I . XK BT 46 b 4T AT R0 &
¥ ( NSE, Nash - Sutcliffe efficiency coefficient ) i
T A5 R R R B J AL BB NSE 23 5 Dy
0.86,0.97,0.76, B B # i NSE W& 2, FoAc 48 45
NSE #7E 0. 80 DL_I, BE A AR 4 b S e BOAS o o 1)
KB AR R R R AR TR B A A SR
KB FE b BT EAE A SO G it AR T (R 22
45k -0.05, -0.02, -0.005 mg/L, 5550 Se Wt T

16 —

LR LA S B K 1 LB AT
2.2 ANFIEEGATEE B NIRRT R X RSN
2.2.1  EEFLPRHEAE A KL

IRl HE I S R S o e R R A U R U
JEAEA T AR WL 4 (a) (b) (¢) o HIE 4 AT 0L, p (&
FRIRERIEEO) p (AR ) .p (B W) & KAH 73 5
9.0,1.5,0.369 mg/L R A% 2 45 45 45 1 2K AR o 1Y
6.0,1.0,0.2 mg/L, A8 fb 55 B ., BEA Wl 2 A K
WK H As W 28K W 25K o p (5 R #h 45 %40 A0
p R AR AL AR X H /DN, MK BRI 2 e % i
I 25 7K A o, (AR A 1) s B e 8 ot T 287K 50 (5
R BEARR B AR R, EEAE T 3—6 ],

(a) W RRARER TS HL

9 r U — IR HE S
8 | I E BT E
T S = TR
6L | ! SN

5

4 F

3 kL

2 kL

1 -

() L L L 1 L L
1.6 | (b) & A

1.4

S}

1.0
0.8

plmg-L")

0.6
0.4
0.2

0
0.40

0.35
0.30
0.25
0.20
0.15
0.10

0.05

0 I I I I I I
01-01 03-01 4-30 6-29 08-28 10-27 12-26

H 1
B4 SHRMEHREp( BEBRBEH) w(EE).

p B8 BRI

2.2.2 FEFEHPNTR BRI X

R A8 AT A5 7 T RIS A s 3l S Y 9, 45 A
AL 1) BT 5 3k 45 K 48 B VR 32, 43 ) TSRS e B
AR T RN L RS s 0 T 28K I H AR A 1 L %
ok s T B i A TR A B AL R R AR Y AR A



B3 WA ESCSCEE. ORI AT 3 G 1 G AT K B R 5% 2R 0 A — LU W Oy 1)

2021 47 A

A1 e B fir i AR R

e SCEAL VN TIRCE SR i b gy (U R
FEBCRAN 2 B ps W 2K BT 2 Ft 3260, £
S5 YY) N 5 e A ey i i A R L DL T S
(a)(b) (c)o =R 8 oM Sk H 3 A5 Y
A7 fir 38 7S A AR AN s B AL H Y AT 5 G 1 i i
et BAR AV O R X R, B AR ¥ Y £ A 3 e R
HM 8.5tk N6.0t,

40 -
) BT iR R R
35 _(a) PR R R E eI
20 et
T TS YA
25 i IESI e
20 l |
15 U p )
b1 {1
10 MV , -
5 I14] ; I L
i
0 1 1 i p 1 1 1
9 L (b) HA
8
_ 7
i
= 6
ES
=
= 4
< 31
2 \/\
1.4 +
1.2 +
1.0
0.8
0.6
0.4
0.2
0 1 1 1
01-01 03-01 4-30 6-29 08-28 10-27 12-26

H 1]

5 SRAFHBNESERAEY.SE.SBIER
ANAGREEENTREL

SR B R IR R AR B {5 e 67 3
A RE A (07 s A 48 3l W 1 3% TN 288 7K B A v, {ELXF LU AT
B B AT LA K B AR v RE AR R {E A B
[F1) S A 2 2t 2 0t ) A /DML, 7 i O T Sk oK
BRI B9 DS B o CRVBE) A7 T 26K
PRUEALFE 43, 75 2\ A o B 5o S i i AT T
e G 5o (A W) 32855 Bk — AP A 15 G U
TR 9 A L FEAR 3—6 H Y ATTTS Qe fif it

ER-SCE S VNTRCE SRt R I ) =

T A PR A R S KA AR AR T e 9
HWEGEIR LR 1,

x1 SHROFTESHETEKREBRETE

KAamEEI L
ik 1o i T2 R A A HA §s81:d
0 96K T 4 5 Y B0 fif 38 6/t 3 485.49 443.17  140.50
il U 5 4T 35 e £ 7 3 i/t 3461.32 401.74 136.63
1) 06k £/t 24.17 41.43 3.87
I L 451/ % -0.69 -9.35  -2.75

A 1 Al UL BT v i R 15 A U B
4 475 e 07 fif 18 75 20 5 AR 0. 69% ,9.35%
2.75% , A REAE B # il 35 ) 1 287K b o

3 Hig

(1) — 7K 3l I 7K 5 A & 4R 48 5 52 PR K 5t
1 BUBIF | BB S o R R 98 B AL B A K T
fabr A9 4 P B ME R 22 20 9 - 0. 05, - 0. 02,
—-0.005 mg/L,

(2)p (R BRIR ER 1650 F p CELBE ) 28 A1 AH X 458
AN BT BUIR O B 28 He B4 i W 28 /K A L p (&
R ) BEARIR AR B, AR PAE 3—6 H .

(3) 1o i T2 h 48 BORN B 8% H 3 AT 75 e 671 fif
AR AR BN o EAH G Gl B A
R AT i B AR 35K, H 389 AT T G B0 o A KA
M 8.5 t ML N 6.0 t,

(4) v il R h 48 20 &AL BB I 4R 75 4% B £
WEFI ML R 0.69% ,9.35% ,2.75% , 7 e
et B AT s ualy 3k 3] 10 28 7K JBi s oA

[(&%Z k]

(1] ZE3 ORI, M, 55, BRI 35 2 010 30 75 % 1 1o £ X
TR WK B 1 5% ) B e # o A [T ] 30 g R 2 2 4l (A SRR 2
J7),2017,45(5) :391 —397.

(2] BRI A040, B BE, 5. KWK A mE vk B 5 TAE i K A
A6 (2005—2018 47 ) K H X A ke il H A& B E =~ [T].
WARNSE 2020,32(1) .21 = 35.

[3] MO R, os, 4. HR) A T 3 3R
B [ I/0L]. 3R Rl 2 2021 - 04 — 16[ 2021 - 04 —20 ]
https : //doi. org/10. 13227/j. hjkx. 202101065.

[4] B4, FE/NUT, g am 4. KA 175 e Wyl o Wl 5 0
FPERGE [T]. KRR 53t ,2020(7) 245 -49.

(T#%46 1)



B3 4

HE . R SPAMS #F 52 U0 T Bk 22 PM, b 2% 41 i ok

2021 47 A

BRI T IR ARSI [)]). B SR,
2017,17(2): 707 -713.

1297 XA, Bk BT, B 0O, %5 S SPAMS §F 58 1 5 117 DU 25 41
R0 L 2 A B35 ek 1 ). RS A2 2017 ,38(3)
894 -902.

(301 AT, HE A RHAE, 45, 5 BB A PM,, o L2 4 AN
FA 4 A 1 TR [ 0. BR B U 045 T 5 4 R 201527
(6) :22 -26.

(317 220 S A , B, 4 SR WE AL 5 A PM, ¢ i 4
F) 43 A4 5 B 6 A0 0] o 0 B 85 4 00,2018 ,34 (4) :54
-59.

[32] EAM, 5 AR AE . 3 M T PM, 5 oK J5 A 47 B 5%
(1] 15 8B ih R ,2016,29(6) 122 - 28.

(331 AR, fLHR O, 3K 75 57, %5 I SPAMS 4] 4R i 4 1 & 7
PM, 575 3 0 B W[ 1) ol 6 B 8 4 1, 2017 ,33 (3) £ 147

(E#E% 17 )

[S] Kiifs, fLSCHE, 5K A9, 4. 2000—2018 4F I I8 44 K1 74 3 42 2
AT K AR A 3 [ ] YLK F],2020(3) 25 -9.

(6] A, PRfedE, fRILZ, 4. 2010—2017 4F K] 8 v 72 1k
I BRI [T]. WA R ,2019,31(4) 1919 - 929.

(7] 5k, BRORER, 55 559 , 45 . ) 0 40 3 D 3T g DK o 25
[ 22 7 15 2= 5 A AL FRAE [ ] 38090 B 22, 2017,29 (6) - 1300

[34]

[35]

[36]

[37]

[38]

(8]

[91]

-153.
F LU0, BB, AR 2L R RV A E XK R B Uk K TR f# BT
FRARAS )], BB R 22,2019 ,40(4) ;1521 - 1528.

XU AE , R, TR, % 3T & 5w o JF 8 U5
M I X R TR KR O R TR e 2 R [T ] IR R 2
230 2018 ,38(7) ; 2746 - 2756.

R R, TIH, . L 2014 EAFM R ERES W
BT B AR SR IT [ 0] 404 50k T 82 ,2018,47(7) «
187 - 194.

TR, 22, B AR A RN AR L A& 2R R B 2 A A R AT
FH TG Ye e BER g [ U] o K4 2% i)k ,2017,33(6) ¢
912 -921.

BERL, TRRE, Mg, 45, db Rt Tl KA CO A e B A48 4k Wl 43
Br[J]. BREERL 2 ,2006,27(2) 200 - 206.

~1311.
R N I S o T A NS 9 O N R T A R T B NG =
FrIh [ 1], RN ,2019,40(11) :4924 - 4931.
AR I, R AR A, 4F. 2015—2016 AF P K I VAT 38 3
S O TR ORI B B I B A M LD ] WA R4, 2020,
32(1) ;48 -57.



