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Abstract:  Water ecological restoration measures often prioritize source control and pollution
interception, synergistically enhancing water purification through external interception and internal
degradation, serving as a crucial strategy in water environment management. However, the foundational
work of source control and pollution interception in county-level cities is frequently inadequate,
necessitating ecological restoration efforts under conditions of incomplete sewage interception, which
undoubtedly poses a significant challenge to urban river ecological restoration. This study focuses on the
issue of direct discharge of domestic sewage into drainage ditches, exploring ecological restoration
measures for branch drainage canals and the main channel of the Rang River in Ruichang. By
implementing the measures of ecological permeable dam + ecological water grass + aeration on the
sewage channel, the filtration interception and contact oxidation effects are effectively utilized to degrade
directly discharged domestic pollutants, creating conditions for the ecological restoration of the Rang
River. By implementing measures such as internal cleaning, external interception, enhanced purification,
and system restoration, the goal of restoring the ecological system of Rang River and improving water
quality can be achieved.
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Fig.1 Urban water systems and drainage zones
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Fig.2 Sampling points

F1 RESKREE

Tab.l Water quality monitoring results mg/L

ML | W | A | BEE | coD | BAE | KEEZESI
1 W | 026 | 0.06 | 21.05 | 1.62 \ES
2 R | 020 | 0.08 | 9.00 | 0.71 s
3 W[ 3.07 | 029 | 17.02 | 518 | £V
4 R | 3.05 | 0.88 | 18.11 | 594 | V%
5 |HESE] 593 | 153 | 38.03 | 149 | 4 VH
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RN RBE , DA 2 K T 28 K bR v T AA, G0 EURD
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AR X (A X RER X R ERX
Faborb g DX R R AR e X HEZK il e 4435 9 [l
HATIT A

FR A i B i ] 4 2 ) S AR B 4] (2021—2035
AE)), R /KT BB P = 3 R B AL (g R i
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COD M 171.91 t/a, B A 4. 24 t/a, MK 1. 53 t/a,
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AT I e 5 Y ) 1) K AR R HIGHE £ COD hy 252. 49
mg/(m>+d) , Z AN 17. 12 mg/(m>-d), M#EHN15.23
mg/(m*-d) , B AN 20. 02 mg/(m?-d) , f T E 15
JEE I N RS G W) B - COD 4 16. 37 ta, B AN
1.37 tla, MBE R 1. 61 ta, BVE N 1. 22 ta.,
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Tab.2 Summary of pollutants entering the river

t/a

E| COoD AR T B
WA T R 89.88 | 14.03 | 3.62 | 3524
Al T IR 2.81 0.01 0.01 0.09
BB 74.90 0.97 | 0.79 3.65
WRAR 171.91 4.24 1.53 11.81
e AT 16.37 1.37 1.61 1.22
At 35587 | 2062 | 7.55 | 52.01
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AHIFFE AT T Sk /NI SRR AR A R AT
AT, (RIS 25 R AR B 1§ RE 0 o AR o S E R
A2 A T K PR A B AR

M = Q(cs—co)+KVcs+q(cs—cq) (2)
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SR =, m3/s;c(jﬂ%mu/\‘bﬁ B 7K LR B, mg/L;
e AR K BT H A% me/Ls VRS K B 7K
AR, m’ s K R 15 W 2n G Rl 28,7
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Tab.3 Calculation parameters for water environmental

capacity
i it/ 15 Y Wi/ (mg/L)
(m¥/s) COD AR pex
M i) 1.040 17 3.07 0.29
Hevs 0 0.075 38 5.93 1.53
gl i) 20 1.00 0.20

15 B W 25 5 I itk 28 2R FH 6] S 30 B ALl e ot
AN B BEORARL, [R] F 225 5 AR F 5 rp T 5E

JE U 75 G VR S A L A A A5 R B
SECODELO. 2 d, &AL EBEEL 0. 1 47, & AT
T K BB 255 . COD 2N 888. 07 t/a, & & M -58. 53
t/a, S -1, 76 t/a.
1.5 SEMHIBESE

HRAE AT ¥5 Y4 i i KK B8 2 B B ds L T
15 B S Y P IRAT 55 1 Z AR 79. 15 Va, Bl
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17 5 G B nr 15 2K TR B4 1) I, P 6] T 2R A 7
KAESBE.

A S E BRI LA 3, FEA
5 X A R AT LTS BB & TR U Z AR
JIEUE , A R0 1 IV o BT 5 B T T K AR Bl 1
25 KR E B G ) () A, A U M AR SRR, B
IKARE By, #b FE KA i 4, B R K B B B . 7
KK BTG, B L T KR RERE 51
IR KR FLRE T, R RSB I T ey S
LRCRIY /BT TR UR /3 F= - N S N A B AN VAN
G & MM BEREE L 7/ME AR W B A iE YN =T
ik KIn AB IR EEE I

+ 126 -



www. cnww 1985. com

HREM,FAERARGT M T TERES IR EL E%

%425 %10 #

iR I
REEE kit
RS 2\
R | ot
ERER K&

] . . iﬁw‘izkiﬂ

BEes W] =11 iyl SRR
B

B3 KESBERREKLE

Fig.3 Technical roadmap for water ecological restoration
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Fig4 Governance measures of sewage discharge channel
3.2 EE

O JERPER

KM 2K 5K Iz 4 (77 kAT 4
T3 RS B 16 Bl 22 h?, 5P 49 R B £ 40
em, {5 HLE 29 8. 8 T m®, T HE FLE I HE , BEHUR
Jo ek BRI O I SIS P PR P S AR Y )
I, I G Rk AL B BAE )  H AR K BT s

a5

()35 5 R AR I PR IS e IR 1B R
A2 22 hm?,

Q@ BRI

T A M A AR AR AR i T O A2 B G S A
FHRE R, R B SRR BN TR SO KR 4R 25
BRI FEBEARSE R T AR R
AR E AR HRAN N R E k& EE. &
T E A A R BH R BRSO 11 5, 25 BT i
PR BK R WA EUFREE 500 m 224, FUFE
SRR R 200~300 m, B SHL A 15 90 38 W 1 v
UL E, FE o RAEPL S KR S S Ve .

@ KEEBRSG

R A5 ] R 38 K R 2 m R385 1 D
FET I8 N S K A B B Rt . AR IR A AR
BV, DA K B AR SN
it 1 A A A R SR AR A S X Y
Fhige 8 K By A BE 94 1) /K 725 18] RS 125 1) 00 £
Akt . W ESRE W h A& 5%
B WA 5 R P A = B DLk K A sh b 2
VB, B AR KR UK A B KoK A 8h
PERKARIY F rRE

T 38 NI K R4 IR 60% 11478 5 B BEA T R,
AR 2 13,2 hm?, e B R 72 R IR o
S RRAEL S 30 KR/ s HE 7KL ) PR 2 B 209 YT 18
TR, AR 4. 4 hm?, % T30 R 24 Fiva 4%
PRI, T R FH TR AR AL A SV R BE R A
B A RN TSR FIE % 20~25 MR/m’;
T AR ) 3 FH B2 , 445 6 S s S5 UL 5 SR A B B4 A%
A E, P AR 2 2 750 m*,

KA Bh 4 1 B v A ] IR T B g MR A R
2T 2SO A DS £ St | 6l
Yetitk S 2k, AR5 500 kg
4  BARTAMESH
4.1 EEHIBE

AW R AE S E ARG B AR
57K I+t 2R 27 2 A 2K FE RN 2T A IS T e B T
B OKESRGEMEE, 15 Y e S50
FEDAERFE st TR SE B P e s . o A i K
UG5 G 1Y) 23 B e GE R TR 309%~80% ", A 5%
Hh A A5 37 7K T+l 22T A AR 2 KRR it 1Y) P () v Ak
BRI 30% . To] 38 ¥ RS o el R T AR X 15 e iy

N

+ 127 -



%A2E5 10

T OE 2 Kk HE oK

www. cnww1985. com

FLBR AR B BB LA B 5T B AR (E >, COD L2
A AT HI 9530 R 20% .60% F1130% . K AE
B ARG YN AE 2 B ON TR oK B b4
ARIEF ) (I KRR (2021)173 5 ) T X S 4k 1%
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Tab.4 Details of engineering quantities and pollutants reduction amount
TERNE T ﬁ%%m@%%ﬁ% _ ﬁ%%mﬁ;mm“
COD HAA JBE CcoD A X
EAEAA 20 30% 30% 30% 26.96 421 1.09
&R Hee Y & 3200
JEBT R T 220 000 20% 60% 30% 114.86 60.03 5.74
iKY 132 000 5.0 g/(m*-d) 0.4 g/(m*-d) 0.08 g/(m?-d) 240.90 19.27 3.85
KK 44 000 4.0 g/(m*-d) 0.3 g/(m*-d) 0.06 g/(m*-d) 64.24 4.82 0.96
AR 2750 4.0 g/(m*+d) 0.3 g/(m*+d) 0.06 g/(m*-d) 4.02 0.30 0.06
/N 450.98 88.63 11.70
4.2 FLRIBHE S5 3

H AT A AR AE St , HE TS 975 G SOl s
TR e CR B A RAE S, KA S RGE IR B L
WA . 2025 4F 1 H—10 A, e inr 7K T W I 45 40
7~ ,COD A 15~18 mg/L, & & 4 0. 12~0. 99 mg/L, &
W4 0. 05~0. 13 mg/L, 1 /£ M ZROK N 287K BT 22K, ik
W HAR,

5 %%
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JIR™, PR A SEBK BT H A 4 [l i, B2 A8 /NG
K" ARWH & T8 i e 58 a5 &4 R i)
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KR 22 . TEA B A 58 4 RS R4 S5
R HETS IR A 28 2s (a], i i AR B K I+ A
KR+ B AL TR R R | BRI RS K s g
PRI RE ST K UNIOE BN 3 Rell b Y G

T E K AR S R TR R R G TR
DLUB— 1 T2 B iR XA BAHE B AR, @it 1k
B2 & T+ EOR K i+ ) TR 5 " 2 A
Z A EEIA S SA T A . ARTH
YE R AR S8 2 8T 5 NI K AESBE T
PRV — YRR TR T, S8 8 7K i
T Bbw, AT RIZEI H e S,

[ 1] TR, 2505, 8008, 55 . 1O WSS KA L 54
ARG TR P HESKHK, 2018, 34 (12) :
24-30.

WANG C, LI J, LAI W W, et al. Integrated water
environment remediation approach of Meishe River in
Haikou City [J]. China Water & Wastewater, 2018, 34
(12): 24-30 (in Chinese).

BT SR RS L SF . AT E KR A S B R
FORWFFEHE I [T]. R85 HE 2458, 2009, 26(9) :
837-839.

LI M, CAT Y, LIU D Q, et al
ecological restoration technique for urban stream in
China [J]. Journal of Environment and Health, 2009,26
(9):837-839 (in Chinese).
WK, B 52, i e , 55 . ¢ T AL ihETS A
T R HO R B AR 5 OCHE Ty R [D]. RS
AR, 2019, 44 (2): 26-30.

GENG R Z, YIN P H, ZHOU L L, et al. Reviews:

(2]

Study advance of

(3]

assessment and calculation for the pass through rate of
agricultural diffuse sources pollution in national scale
[J]. Environment and Sustainable Development, 2019,
44 (2): 26-30 (in Chinese).

LT VBN L REE L A DU IR X R R AR T
e i 0f Z G K R TTmk [ ). T BRI R 4, 2007
(3):312-316.

LI L Q, YINCQ, HE Q C, et al. Contribution of
pollution load of storm runoff in urban areas of Hanyang,
[J]. China
Environmental Science,2007(3):312-316(in Chinese).

(4]

Wuhan City on the receiving water

+ 128 -



www. cnww 1985. com

MRFEM,F A R BT T TERESE IR E L F&

%425 %10 #

(5]

(7]

[10]

K BRGNS, AL ORI R R R X RS e
V5 e R BEOALHI B S [T ], PREERR =241, 2023, 43
(6):247-257.

ZHANG M, YIN P, ZHI M Q, et al. Characteristics
and release mechanism of endogenous pollution in algae-
and grass-dominated zones in Lake Taihu [J]. Acta
Scientiae Circumstantiae, 2023, 43 (6) : 247-257 (in
Chinese).

MRARSE . KARGTRR ) v i) B R TSR A 5T [ D
M T AR IR, 2011.

LIN H S. The Research of Release Law of Nitrogen and
Phosphorus in Sediment [D].

1L

Guangzhou: Guangdong
University of Technology, 2011 (in Chinese).

L i 742 TR B W T i R T
R V8 R AL i) B ol i S e i s 9 STk [0 ). 3%
Fl2#,2016,37(2) :534-541.

HAN N, HAO Z, XU Y J, et al. Nitrogen release from
sediment under dry and rainy season alternation and its
contribution to N export from Xiangxi watershed in
Jiangxi Province [J]. Environmental Science, 2016, 37
(2):534-541 (in Chinese).

PN . TP 7K BRI 25 a5 e B A ) s i A LD ).
A R4 1AE, 2018,34(2) :46-50.

SUN H. Calculation of river water environment capacity
and reduction amount of pollution load [J]. Energy
Saving of Nonferrous Metallurgy, 2018, 34 (2) : 46-50
(in Chinese).

XK, 2% UKL AR N TR FHE AR AL IS W X
Bk B iR o A ). KA B A, 2023, 49(1) -
113-117.

LIU R, LI S F, WANG B, et al. Analysis on water
purification effect of artificial aquatic plant technology in
the urban section of North Canal [J]. Technology of
Water Treatment, 2023,49(1):113-117 (in Chinese).
AR T S AR A AR AR B R E

[11]

[12]

[13]

i A B 5T (1], KAk BEHE R, 2021, 47 (6) -
122-125.

LIM Z, CUI K P, GUO Z, et al. Pilot-scale study of
combined biotechnology for treatment of black and
odorous rivers [J]. Technology of Water Treatment,
2021,47(6) :122-125(in Chinese).

W, TR, s R BRI AL Ak LR M
ety [J]. 3R5E TR 244, 2014, 8 (10) : 4249-
4253.

DONG H Y, WANG W D, QIANG Z M.
remediation of polluted hilly river with permeable dams
(Il
2014, 8 (10): 4249-4253(in Chinese).

TA BB AR ST R T N O R S e S R
F AR AU As MR o () ], Y95k A, 2024 (12)
13-15,19.

DING R, MIAO L, LIN Y. Practice and exploration of

wet dredging of urban backbone rivers: taking the

In-situ

Chinese Journal of Environmental Engineering,

Yunliang River in Nanjing as an example [J]. Jiangsu
Water Resources, 2024(12):13-15,19(in Chinese).
ZRELH, WRIEEDE , REIEE R, 45 . ERORZEMN s IR Ml 5
FEXTHIAK B R ()], PREE TR ~A 4, 2023, 17
(12):3897-3905.

LI HJ, CHEN H B, LU H M, et al. Research on the
impact of eco-friendly cutter suction dredger’s sediment
removal operation on lake water environment [J].

Chinese Journal of Environmental Engineering, 2023,17

(12):3897-3905(in Chinese).

+ 129 -

EE BN BREM(1990— ), T RGP, A,
TR, BRSOy 1) o s h B AR S
B,
E-mail:836288920@qq.com
YrFe B #5:2025-12-10
& @ B A :2026-01-20
(G AEFHD)



