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Analysis of Nature—based Solutions in the Treatment of Urban Black and Odorous Water Bodies
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[Abstract] The treatment of urban black and odorous water bodies is an important task for improving the
quality of urban water environment. To achieve effective governance, it is of great value to explore
nature—based solutions. This paper constructs a governance system by adopting ecological restoration
technologies such as aquatic plant restoration, ecological riverbed construction and biological community
regulation, combined with engineering measures such as source control and sewage interception and internal
source cleaning. Ecological restoration technologies can enhance the self—purification capacity of water bodies,
improve water quality and increase biodiversity, and have the advantages of low investment cost and significant
ecological benefits. Practice has confirmed that nature—based solutions can achieve the goal of long—term water
body governance and create high—quality waterfront ecological landscapes. At the same time, they have positive
significance for promoting the construction of urban ecological civilization. Based on the multi—dimensional
evaluation index system,ecological restoration technologies can ensure the water quality meets the Class III
standard of surface water and the integrity of ecosystem structure and the stability of its functions. It provides a
scientific and feasible solution for the comprehensive governance of urban water environment and eftectively
promotes the healthy development of the water ecosystem.
[Key words] Natural based solutions; Black and odorous water bodies; Ecological restoration; Improvement of

water quality; biological diversity

R T AL HERE IR TS 57 T, ST A SR A ) H 2 5%,
S S AR TR S R T AR A A, AR 48 ARG B 5 VR B AE R
WIERE K, NP AE R B A i 5 A2 2 R G52 40 DL R BRAICR
AFEASE . [ SRIERE R TT AR IR B S, SR A
RS RS IR IIRE, W R e KBS RS, LUK
AR SA R, 207 R RE NS A g K, SRR YA B A, S

SRR 2 R, QUG T Bk T AR A A ). RLIR AT T B 28
BE AR DT SAE I R RLKAR R B b ST, X 4R 5 T K3 8
GEiri. RIMTAES RGNS AAHEERRNES
1 W5 XA
ST SR LKA T IR EBE EL B R %, 0 K ST 5 7K T BA

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 73



Hydropower and Water Resources

IR IR FY
FHoOLOH s WA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

KT 5 AR 2 S 2 4 P DR RS ELAE FH, WF 5 DX 3 1) B SR K Ak Ak
T B A IX, VI KA F3. 5 BRI A A
AE o FE KRB PR 5 T R B K A % B, Uk BRAb A RS
S RS AR BB KRR IR, BRSO T R BRI R
AR
HAS MR Wik F8-10mg/L50. 8-1. 2mg/L, /K& J1 4k
1) 1L 478 B0 VA 22 02, 95% (R IF 22 T 1 H /N RE AV 0. 02-
0. 05m/s, I T8 [ 4 T 75 IR FLA#0. 15m/s, Ji T 2 I
R RACIRAS HLUL B AN 3, PR & B miks-12%, Kk
JELREM R0, 5-1. 0K 8] o i85 i B G A B 2 J5 PR B AR V5 K
BHES W5 IR B DU TR K A HESS s 4, DL HART 7K
TR R T IR TS G, TR 2 R DR B HEK R 40 8 i 5 5
AT AR BN ST T - K AE S R Y & i, RN
KA R A RE T %, 85% LA_FIAT B ICAT 0] /K 26 Ml 7B 5, TR 3
WEZ MR EURT L. 5, UAFAE D> By YAk R P b, S 2E )
BEVR A LIRS N 32, KR R IR Te 2k

2 BRAEBIAARFEAERGE

2. UK‘EMMIESE R %

IKAEMPE R RGN IO 2 S ThResR T %
O, RS2 2 U BETE X BUK R 5 A BB E BiR, &
GRTRE TR ESH AR, TERET AR “HEK-F
KUK RFERISTAREE R . SERKMIPGER R KA E S
BT AR, A S R S AR PR AE M B A X, YK R 3 e
L T O K THT T ' 26 4% ) 76 35%—45% 2 [8], T K A A i
IR 4t FESE TS R0, BEMTA K T AR R S, W
B ROV b R RE s i@ T DL AR BT 5

n=(1-C,/Cy)*(1-e"™)x100% (1)

K n N REIE AL RLER (%), Co AREKYT e 5
(mg/L), C: A H /KI5 QWi B (mg/L) , kK A HE M RE TR 1 A0 1 R 8
B, (dY) LK IR A (d) « BEVEBCE SR “HulR—H5R 7 A1
SEA A 1BIAT R, DA CRAS [F) T BE TR 2 [0 110 25 25 R 1 2 S8 1,
RGBT Y R FAFE TG A S & 17 3, B A
TR R S AL AR, AR 2 A0 B fE T AT L
R ULSEI A S R GYFR G .

2. 2HEASTIR T2

ARV R TR B B A PR 454 5 DhRe i 7 =8, B £
FELHIKAE AR B3R5, WREZIREWEE “HTZE-4Y
JEZ—KAEEWE” XA AR A S S, R 2 e A
SRR S IARMORIEAT 2 AR, DAL e i F Tk, AR
BRI KA SHAEZ MR, AREYIR A E SRR
Y, K AERE 2 i PR V5 3 KA 5 UK AR 45 & R B
B fE 2R BOR BN TR 535 /K, 38 H KT 2 R
R EURR, R R AR ST ER, ARSIy E R
NI KB, TR “BIE- 8B -1P L MEAAB6e, I

KT 2mg /L, th22 75 & (COD) I B Bk 150-200mg /L,

I 5 A SR PR = o I e ol TR B =, R RAIE 2 i A s 1 SR
AR, TR R OCHEETT ST B AR B, B R R
FECB 25 DhRE AL S 56, (Rt AE I BEVE R B JF 3R KR B 3
BE 1, B RG TS 5 e K BN 1 S A AR AR, B IR AEAN R
R THL R Y RE4ERF R (A S ThRE

2. KB R

B ELIK AR VR R KA SR AL B ELEAG A A R GUE B M
R, A B R R N AR AR A S A AT B
TN SZAR S HLi 5 3 FRN I, G RRIsh 5 K 22951 55, #%
JHURE JEE 25 1] 4E.200-300 1 /m? , X e b G 38 1 A= W 40 50 sk i
Ve MU B A, ) % S S A 200 T 25 T R T 8 Bim 1 B ARt
RE A, RV IR AR T B 2-4mg/LIN, B\ JE £ M R 2h 47t
e 5 MR, 5 P (R AE 10~ 150 /m? , 38 o L3 3 1 FH PR AR K A
BRI E B SR RS W R, O B A% A A 2K G i) £ 55 98 5k
&, AR HITES0-80kg/ B, /K JHUIA B Fe 8 S b By HLA iR
AR T Amg/LIN, 51O\ fi #1550 25 0 £ 1k £ 2 b R 3%
3:2: 1M HIRLE, SV E4ERFE150-200kg/ T o FRE “JRAT
BN P 0 2 A0 28 VI S R B, TETTE AN [ X B
BN S 58 BT, 90 402 A B 5N SRS, kR
SN ARG S ST (037 T, S ST R U M 2k 3 A R ) K
5 G A RAR AT B A A, R BLBETE 254 SR AT R i
T FEC LA SR AE S RGFC BT

2. HEKIER R G

KT RGE N B SR IE B A% 0 T2, 387K 7R
BERIKARESEERRBE, RARTIET BIKERHE,
SKH “ PR e s - A S YRR 1 =B BOR R SR, K 5
TR DL R

Q=Qy(1-e" )+ Qe @

A QUARGE (0°/s), Qo AEERLAE (n®/s), QAR
HOKTE (°/s), e NITERFER AR (d ), pAKEMTRE (),
tIBAT I ] (d)

V= n-lR(2/3)J(1/2) (3)

A VTP EIR0E (n/s), n RS R 5L, RAK T2
(m) JAI7K I3 o ALY BRI BL, R AL 358 5 5 1 X
L, AR EEAUN S S CL SRR BB R AT 3 J2, LRV
RENS PO SR T 3 222 se A T+ DAL, R FH /K 3 I 15 B0tk n ok
PRI, B BETS e R S 1 B 7 AR e s b B R
RIS ARG /K B ARG 5 (K I, Y538 B KB A,
e £ A A S BRI B P o E N KRB BB B, R
RIEABTFRE, @K E RS NS, #fRK kR % H
RED), FERBEY A BRSO, TRl —&
RGACIRIK 1=K SRR B R F A 2R, MR8 7K 0 K a7 2 e
Pz S, 25 5 PRI S & R IS AT 24, A RNxT

74 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
FHoOLOH s WA 1.0€2025F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

IR T Bl R AR RS o T 7K T 5 B R A 75 50 T 1 R

R, S RAEZS RGN 58 B, G RS A R 42 ok SE LK R
Bekkr.

3 REMRSMAEW

3. UKFHSGE VFlif AR

AR I AR R TT 58 T T 30T R SR K AR PRI SO PR A, B ST
Pz Se BARRR R R, I E AL R IR IR B K, PRAG 1 &
B EALIR R 5 AW FR PRI P KSR, VRA A 7 2 DY AR D
T DR Bt I e AR, T K0 00 e e 7 10 K i 5 PP A
RPRE R UK PR, BB s ER AP AY, iR e
BOR VRl R e Bk dla

Rl YR TIRE K SR TAS TR AR R 2R R

PRAGZE ARt it =S i #
AR R (ng/L) 6.0 1.0-6.0 2.0-4.0 <2.0
COD (mg/L) <20 20-30 30-40 40
HH (mg/L) <1.0 1.0-2.0 2.0-3.0 3.0
% (mg/L) €0.2 0.2-0.4 0.4-0.6 0.6
AR W EE (A1) >10° 10 -10° 10°-10* <10
AR Y FE (A /) >1000 500-1000 200-500 <200
KR EHE () >50 30-50 10-30 <10
AR Shannon-Wiener $4{ 3.0 2.0-3.0 1.0-2.0 <1.0

VA B4 22 B R F 1 SR AR L SR T T 7K P 250 U
=, R A E bR B IE DUOCN R, K AR )78 25 B P54
TF40%, JRAEIY 2 R TR SR 1. 5-2. O 2 dl i brvELL 1
i RS TR B AR R AL, RN f5 2010
PRAL T PRIEAKHE, TR AR FE RS R 4 REAE4. 5-6. Smg/L, K
FERE 2. Omg/LLAF, B HIFE0. 4mg/LULPY, F- IR bR 5
R IK TTIRARAEEK

3. 2B ARG AR

A RGNS BRI T A S g5 52 B 5 ThRE AR e XL
HRF, RGENEREKAES RGO RE Z IR 40,
KA YRR IR “HEK-IFIK-PUK” S ARZS [RIEC B B AR 3
HEEUR IR 15-20h VR AE VIRV 2500 N IR SRR A B A NG S
HEFESL AR AR B KA B SR S M T 1, IRV B ) BV 1 B
2, PR R VR R 2H B B T 5 R 78 i v, 3 H R 2KV K
AR RN A ZREETR BN LT L. 2 B 23500 |, A
RGNS IR R EIRF. AR REER ST R RS 5%
WA S ENY IR BB IMA S RGPS
FasE Ve AT .

3. 3 b e E L

BTt AR B A VR R St 3ok REAEAE I R G e A, ARk
WO A S TRER RS T 5 B L G5 9 4 B R B T, A2
A TR R JZ TR, 7o 38 A0 A 7K A AR A 4 T 5 484 3k A4 i
TEAEPI LG, FS7ZRTPER B LI R A A RGPl M . B0
ARSI TR 7 3 e Rese M S AR W TR B, SR BYS e
B AR R 5 35 5 T B I R B A5 V4, N SE s K A S BEvE S5 4
ARSI SRS, (RIS M 0 568 5580w
P, FEIK BN 71 D5 T, R S e 4% SE K &5 K5 DA &
A FIRKERE T, BT K R K EBSIRENE . AL
7 T, BN Ak dE 4 P INSE B ARG I 5 % 4%, WAL &I
BYER & K ACE L, FAHRRIERG —E T G LR
BRENIGEE, DA & 561 IR EE & 71, AER A R e i R W7 1,
e A S E TR ST 584858, 563 80 Wl 7
5, RN BN A RS SO RS W BEH, BEReE RS
5 KRB AR R . FEECR SR, T B A A SSVE M
v S22 AU L, S B AR B AR D T S HE S S R it
i) BE LRI

4 g

H AR FE AR R T ZELEI T S SRR AR A B R A IR L,
WAL 2 B IR A S SR R SR G K T L, R T K
A B REIRIOE BRI RS 2 ). SR RAE
R0 2 2 BRI AR, RN L4 IR TR IR R S R
AW e A BB R AR R ARAIBAT 4Pt FEAE R
NG, RENE I T KRB A B PR AR AT AT RV T 52 T 7T
SRR, RSB RN, BRI AR T R
KA T 3 HR R A R R T A4, A B TSR T K AR A S
AR 2 I ) AT I R Y B

(5% 3L K]

(1% 70K & BB BRI 807 i B 2 KK 2
iy 1 [0 ARCF A B 48,2025,(06):265—-267+275.

(21X 4 4 I 7 B B AR 4 436 38 O % KON A £ [J). 7
K A,2025,43(04):256—-263.

BlEwEETAABE NN T ERKEREE KIS
FOR & Ak R I [0]. TR # % 5 1% 11,2025,(07):179-181.

AIE AT ERAGELEETEPHEABERRK
FATJ). 4k & E,2025,(01):121-123.

CITEBGREATHRNMAT EAWTAKEETEW
Bk L] B 4 Ak HEAK,2021,37(24):25-33.

EB B

ARAE AR (1992——), B ik, FRAFR L, FRIAZT A
Gk KiF 4,

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 75



