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Abstract

According to the literature data and water environmental monitoring data, the present conditions of
water environment such as pollution sources and water environment quality in the Huarong River are
analyzed. According to the different operation modes of the Tiaoxian sluice and Liumen sluice and the
different operation water levels of the Huarong River, different scenarios are simulated numerically us-
ing one-dimensional water quality model. The water environment quality at the Huarong county section
is analyzed and the impact of Tiaoxiankou diversion gate on water environmental quality is evaluated.
Because of the poor environmental quality, it takes 300 hours (or 12.5 days) for the Huarong county to
reach the water quality of the Yangtze river when the water level is low. As the water level of the Yangtze
River is declining and the intake condition of the tuning inlet is unfavorable, the sustainability of the en-
vironmental protection needs to be further studied.
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1. 5|8

PRI R R, REWdb A B TR A A B EHTE LXK, FEi 1679.8 km®, Hr
WAL 531 km?, IR E 820 km®, E 111X 308.8 km*. AT IE KT — I B2 18] SR 3] 94 X (1) — 84, B
W52 e A T A (L U R R 4T 12 km BEN IR A BN, ERAT 18 km 5, TEEFREMLLT
SR AEWSE, dESCNER, K237 km, BEK 24.9 km, BISCAERELRICA, SFE X EBIAA S TN
FEVEN IR RERI[ 1] 426330, 4K 60.78 km, HA WA E ™ 12 km, 5 E 355 km, L XAEHH
375 13.28 km. HZ0] 1935 S5 KM 1970 m'/s, 1954 S KU & 1440 m¥/s, 1953~1958 E LT L& 335
m’/s [1]. BHERTKITRY KER, SKEMNTKITEA L 2.5%; HiE)E, S HE &tk 35.85 m
(1998 47 H 29 H, NITWAN, & RIS, 29 FIKAL 26.5 m.

WL IR RN EEA I O 2 —, KITRKDE 2 O N AR B AR EERT . 1958 4, 201 1]
JEPE SO R ettt FEURSE BB T R, 7R OB S T8 SV 50, AR BN — 2% 1
I AT 2], For RS B S KR 44 m/s, ST EHHINRAE S 200 mY/s. FH, MRAEKIT AR
PRER, M RKITIEFIKALIE 36.57 m (R4 S AR, % 1 7\ AR [ B 40k, 7h SRR N 1440 m's.

R AR AL E A E TR M AR, BX, NO%E, @ REEWR, XEph#i-rE, +
HOREIR, AR, MRS, EEAR. M. MRERIEMEK, B AD 39.54 TN, MREFTE 24.56 fit,
2016 F AR S~ E T 100 127G,

2015 SELARGT, HEAWIEZ) 14 T3 NS AR KA AR TS O KR, HEUKEZ) 4 Jil. BT 495500
3R 5% 10 e A 2 T A AT 4% e BT PRI AR ™ L, HRKTTOK AL AR T AR, R N T I AN K A AR,
RS 9 H BIKAE 4 AR b /KIER 78, HA TR Py i 2 5 B KR VN RS K, T B R BB
HBFK, AT EFEIN)E FIELE A 1) KRR R . LFEFTZAEWEZ IR BUK3] (B 1).

2010 4F, BRI PR SR G R, TIR 245, Bk B TA5% 1 505 B TR NI 83 F i 4
%30 km oA BIMEA B, BREE FREALBIE A I JETE SRS S TAE KT NI K AR
VEWESZ AL TR b, RV B EK ), Hi/KIE 60 km A 7E 2016 fEEE MR T He2s B 3\ L AOK 1) 4]
A2, BHTRHRRICAREDRN IS IR EMGEK, 15 FHRKTCZEANG PIEDL T, BESAEAE KR
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R K TSI A 5 T B T S T

KB, AR MR ST H B E RIS T, WAlE 51 /K PRI 2 I A K ST K IR, (E A3 T 7%
2. ERAKIFEIR
2.1. SR

PR, REMAEZRI] 7K 5 ) 22 P 95 R A A A AE P 5 B T R K AN AR i 5 7K, Hedr 2B Tl s e L4 1.
2.2. KIAERERA
2.2.1. FKIFEENEMIZTRMESR

G 2 AN I T, B (LR 2R ST T . AR T 2 AN KT 2007 AEF0 2008 437K
FAS ZK A KB W Zk o AR M B R AT, A LT K S AR R SRR B (TR AR AR, K
B H S (M RK IR ISR B AR E) (GB3838-2002) IT 287K i BsKk . Mi/K AL 22 75 A & R Bl AR ok, He
WS H 7 (M R/KIRES R EARUE) (GB3838-2002) 11 Z8/K i 3k . 2= S 1 =E /K IK) imr A R AR 4B H. (L2
A E RN, el EAFE (GBRARE T EFRE) (GB3838-2002) 11T 287K i E K, MK AL 5
AmBIEIRSL, HETHMNE (HRAKAE TR ERE) (GB3838-2002) 1T /K 2K .

2008 4, EFWMIEL 2. B, =HSFEL R ST1E R 500 m A E S NIk, 7EKIT

Figure 1. The diversion of water from the Yangtze
River to the Huarong River in March 2017

[E 1. 20174 3 B BT S Ik FENERTEZO

Table 1. Survey of the main pollution sources in the Huarong River

=1 ERAFESRRFEG TR

e R K HE R (Va) b2 T A (Va)
PAA 11,550 1.053
269,059 40.85
g
220,981.8 33.65
RS 7980.24 22.4
&2 158,132 281.57
eSS 501,960 60.09
2% 5,885,000 1165
74,446 42
= B
30,960 1.74
Pe3y 7980.24 224
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W52 1 3 500 m AT E 1 ANIEIWTE AT 7RI KT SE 0 S s R R SR . J A BEHE (Hh
FOKMIEE U EFRE) (GB3838-2002) 11 2ehnifE, HARMEEZ 1 0.08 fif. 0.4 £ 1.88 fiF: HZWEE LI £ Wil s
NV IIK, R I ERRIE, EAREECN 0.98 £ A = HSFEUIS I AU V IOK, B FRG R I
FhrdE, EARTEUT AN 0.46 £5R1 1.4 %5, ERFAFIESISNE VZOK, SmREikE. 2%, 2%, &
W FERIERE. Al SSHE I 2BhRuE, EBARMEE A9 0.18 £5. 0.94 fif. 1.18 f%. 0.31 fif. 0.6 fisfl 5.6 1%
AN TR R 100 m OISR TV 20K, BB T 28050, BBFREE0N 0.44; AT B — HRKT B
K L (0 77 BRI 0k T K, &R RBVEUER T 28hRifE, EARREE 3N 0.16 581 0.86 fi5. HEZ%I 5 A
I R KB B AR S ]

MRHE 2 (L ALIRTE OK ) BUK O _E 329 500 m) 2009 4F 3= K BAFIAL A WS I 2okt =Fok 6 AHL¥ TR
BRI R 11280500, BFRATECN 0.27 581 0.98 % MK Ak FEE. EAFEEMEE 135K
PRk, EBMEE BN 0.67 f5. 0.2 f5A1 0.37 1.

22.2. R
AR RS, JIBE . SR KRB E 4 DA B IR & T I b N T R A
15V RS Yenis bR UE) (GB4284-84)brifk(H .

2.2.3. IKIREEILMR M) 548

2017 45 H, S 8 AN HEAT 7 /K5 W ECRE . 8 ANEURE SR K 2R BIN TV 25~45 v 2K, Hir, Tifi,
K NUESS L BEL B BB B . AR DINHEHANFEREN IR IS, FEBMNITIZE, K
I IV 2K~8 V3, EERRRRIREGE IRy T3, AW I3, ST RE . A5 1 DL R 5L
NI REL I 2K, HABIN IV K V2, FELE 2.
3. Az OsIKXKRER 54
3.1. RERE

TGN AR it b BT /K SR A A 3 BIOREAU, o /K IRIE 3 DA S 4t g 5 R e N7 3] 38 — 4 A S I B A AR A
90 o4 _
o o !

QZ

80 %aAJ on  g0|0|
g _

o T a ¥Rt e (1)
M@h:m
Q(x)|; =4
h(t)aQ(t)L:o :hO’QO
XK. 0 NEms); A AWTHTEHF(mY); ¢ NIRICH(m*s); o NIETER S AMAIEERE; b KA@M), CHN
WA 2B R KRR m): g NEITIEE /) by g 259 S KA (m) I B (m®/s)s hos go 23 B NH]
BIKAL(m) R B (m’/s); ¢ NIBF.

WA R C Sk KW IR . BEIHRE T DL R RSN R G %, w2 T ARKkER:
1 1

C=;Rg 2)

b n KGR, REEEEMAMEN KREHMALEN RS —BoRE, X o 2R ERZNRNSY, BE
TGRS BERE, 2256 R HT 0.033,
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Table 2. Water quality of the Huarong River
=2 ERAKRERE

i 44 B THRE 2 gl VA Y JBR ELI i LTS S
S 1.464 1.437 1.207 0.363 1.553 1.642 2782 1.235
2A
SEIE ) v v v II \% \% EAY I\%
" Sz 0.0026 0.0016 0.0015 0.0004 0.0023 0.0019 0.0022 0.0011
SEIR ) 1 I I I I I I I
. S 0.00002 0.00001 <0.00001 0.00001 0.00002 0.00003 0.00001 0.00004
K
Sk 25 I I I I I I I I
. S 0.004 <0.004 0.006 0.011 0.017 0.009 0.006 0.007
VaY /X o
SEIR ) I I I Il II I I I
5 S 0.009 0.013 0.005 0.004 0.004 0.009 0.009 0.008
|
SEIR ) I II I I I I I I
" S 0.1331 0.2624 0.1454 0.2909 0.2228 0.1826 0.2120 0.2259
Sk 1l II II II II il il il
@ S 0.010 0.010 <0.01 0.010 <0.01 0.010 0.010 0.010
u]
SEIR T I I I I I I I I
o Sz <0.0005 0.0007 <0.0005 <0.0005  <0.0005  <0.0005  <0.0005  <0.0005
F:‘]
SEIRZT) I I I I I I I I
S 0.42 0.40 0.31 0.36 0.33 0.39 0.31 0.31
ERERY) o
Sk I I I I I I I I
) Pl 4.2 4.4 3.8 5.2 4.4 5.6 4.9 43
SRR Eh TR AL o
szik ) 111 11 II 11 11 11 11 111
- S 0.10 0.12 0.21 0.23 0.24 0.17 0.38 0.25
1
szik 25 I 111 v v v 111 Y I\%
L S <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
VERIIES o
Sk I I I I I I I I
S 1.0 2.3 04 0.8 0.2 1.0 1.3 1.2
HAHAEMTEHR L
SEIR ) I I I I I I I I
IR K B FE Y B — iR TE e A N
oC o’c  oC
—=D—-v—-KC+S§
ot Ox 0
3)
C (x)| c=6G
C(t )|t:0 =6

K CNTGHMIRIL: D Oy RS v W2k K OVSRE ARG S NIRIEI5

3.2. BAREH

3.2.1. REHAREHE
 FEIATIE B K BN T HEK 2, W e 5% 1 51 K A HEAT 4 & 1 5

Ci~ Co 43l Nl
FRRIUEWE o Horf, AR URIIN 32 25 Yede iy COD MR, S IR 5¢ e 2 P s G w8 R 2 5
COD 0.01 d" F1g & 0.08d .
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O E¥FREZ 05 KR ER . B0E E5Z DRI 2004 1500 1004 504 20, 14.6. 12.5 F1 10 m’/s %5 8 F_Ejji
G AR LA

@ MG BT . FH A IR &K AL 28.06 m, LU 27.06 m Fi1 26.06 m =FhiE 5% FE.

@ TSI HHER R . ST Z S5 5% DR R RS R dh, MR A S 50K E——Xt R, 3
8 Fh A TE R, BIHIU 2004 1504 100, 50 20. 14.6. 12.5 Al 10 m’/s.

3.2.2. KBUARFH

@ W% 5] KK BT B (AL FR K BT )

PRI IRAE VA 5Z 1B AT M BERE, VT BRI T 2. DLE B, i SR BH I B 1 8 0 =
i, 3T CODy, AT NH3-N [RI/KJFIE GO B 5 K5 S50 0 T~ 2880 TI~ITT 280 e 5% 11 5] KK 1 5 11~
AR FEIALL 2016~2017 FFA KB K [ B W0 25 5P 08 iR 3% 1 51 KK .

@ Mg K TR

LERSTRIT A, A UK BB 73T CODy, A1 NH3-N B8R MR HE 25 ] /K IR 53 i o W ) &%
B, IR CODy, 1 NH3-N KR53 7% 4.6 mg/L 1 1.5 mg/L.

3.3. EBHEIHHE

3.3.1. HETHR
LEE KA F i = MR EIKAL, Bl 26.06 m. 27.06 m F1 28.06 m. & 5] /K & /K HEKH & 1B KI5 T
WA 3 AN,

3.3.2. RO
BT KIL T CODy, M1 NH;3-N M EEAR TN, MM TR KANERN G, HEERE CODy,

Table 3. Water quality simulation of the Huarong River with different diversion, storage and drainage

= 3. FRISIKEKRHKAEHERERAKRETELRR

HR A IR L ElRiNT 35
HE SRR AYRILE/XDA ANTTHEK
CODwy, NH;-N CODwy NH;-N
1 200 26.06 200 4.6 1.5 2.13 0.25
2 150 26.06 150 4.6 1.5 2.13 0.25
3 100 26.06 100 4.6 1.5 2.13 0.25
4 50 26.06 50 4.6 1.5 2.13 0.25
5 200 27.06 200 4.6 1.5 2.13 0.25
6 150 27.06 150 4.6 1.5 2.13 0.25
7 100 27.06 100 4.6 1.5 2.13 0.25
8 50 27.06 50 4.6 1.5 2.13 0.25
9 200 28.06 200 4.6 1.5 2.13 0.25
10 150 28.06 150 4.6 1.5 2.13 0.25
11 100 28.06 100 4.6 1.5 2.13 0.25
12 50 28.06 50 4.6 1.5 2.13 0.25
13 20 27.06 20 4.6 1.5 2.13 0.25
14 14.6 27.06 14.6 4.6 1.5 2.13 0.25
15 12.5 27.06 12.5 4.6 1.5 2.13 0.25
16 10 27.06 10 4.6 1.5 2.13 0.25
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NH;-N (R BEAEA BN B0 R B, KA B R G

FEPGZ O 5 RV IG, SRS 2R GE, /K PUEENA BT K Ko DU B30y 4 i B i
T, 51K RN OR I, A BT T K5 S R RSOR B B K BUIA BHCTLK BT I TR BE R . AR
FIANEKAL S, fER5Z D5 KM E 54 2000 1504 100, 50, 20 14.6. 12.5 110 m’/s I, He7E 50 Wi
KBRS FE AN A 2~ 9 BT
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Figure 2. Change of COD,y, content in the Huarong County section (Q = 200, 150,

100, 50 m*/s, Z =26.06 m)
& 2. R EHBTE CODy, FIFFEQ =200, 150, 100, 50m*/s, 7K{L

Z =26.06 m)
zséngfl 317K200m3/s ——3|7K150m3/s
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Figure 3. Change of NH;-N content in the Huarong County section (Q = 200, 150,
100, 50 m’/s, Z =26.06 m)

[ 3. LA BHETE NH;-N ZHEF2(Q =200, 150, 100, 50 m’/s, 7KL
Z =26.06 m)

L
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Figure 4. Change of CODyy, content in the Huarong County section (Q = 200, 150,

100, 50 m*/s, Z =27.06 m)

[E 4. £ EHETE CODy,, ZFLIFFE(Q =200, 150, 100, 50 m*/s, 7K{L

Z =27.06 m)
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Figure 5. Change of NH;-Ncontent in the Huarong County section (Q = 200, 150,
100, 50 m’/s, Z =27.06 m)

[E 5. 475 ELASHATE NH,-N ZELEFE(Q =200, 150, 100, 50 m¥/s, 7KL Z=
27.06 m)

n
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Figure 6. Change of COD,y, content in the Huarong County section (Q = 200, 150,
100, 50 m’/s, Z =28.06 m)

6. R BIHETE CODy, ZTFR(Q =200, 150, 100, 50 m%/s, 7K{iL Z =
28.06 m)

mg/L - —_—
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Figure 7. Change of NH;-Ncontent in the Huarong County section (Q = 200, 150,
100, 50 m’/s, Z =28.06 m)

7. LR BIETE NHy-N T F2(Q =200, 150, 100, 50 m/s, 7K{LZ=
28.06 m)

AFEFE AFRKELS, SR EI0E IR BRI TR A0 10 s . HEERDKADBAR. SKREBOR, £
75 EL I T T /KR s b TR R, o 51K TR 200 m/sy KA A 26.06 m B, HEZE ELIS K 5 4 W i ik B K ITK
JRIFTE] Y 300 hy AR KA, I8 P A7 KRR, AEMFE SRAOKETS, i KRS bl g,
IR [z, HHEERKALBAR, WHE A I KRN, MR SHEAOKET, FEsA. KA
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Figure 8. Change of CODy, content in the Huarong County section (Q = 20, 14.6,
12.50, 10 m*/s, Z =27.06 m)

8. 1R BEMERTE CODy, TALITFR(Q =20, 14.61 12.50, 10 m’/s, Z =27.06 m)
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Figure 9. Change of NH;-Ncontent in the Huarong County section (Q = 20, 14.6,
12.50, 10 m*/s, Z =27.06 m)
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Figure 10. Time needed for the water quality of Huarong County to reach that
of the Yangtze River with different water levels and water diversion rates
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RRER, KB BB R o AN [T o B 5 s W i ik V7K 5T T 5 B 8] B 51 K B AR A a5 T
IRIN T P T s € 0 B e S e A NV 4 0 S NG G SR b DT i SO R o S SR TR N
RERIFRE SRR, Bhs KR FE B0 A K PR 58 i

4. ING

MK IR EE T Bk — i 7 S0 I Bk 3R B AR 2T R K BIA B) IT 28, T 2RK R EEK, A 7K AR -
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