‘E]'j‘%l]]"ﬁ ﬂ;iﬁl'ﬁ?ﬁ#*ﬁ E17HE 1082023104

Eco-Environmental Chinese Journal of Vol. 17, No.10 Oct. 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

NEEE: HRER
DOI 10.12030/j.cjee.202309038  E52S TU992  SCHkFRIFES A

FI, FL, XIER, 5. Wi HK REBTREET N R PR R R A SO ]. PR TR, 2023, 17(10): 3124-3136. [YAN Ming,
WANG Hongwu, LIU Zhigang, et al. Establishment and study on the evaluation index system for operational efficiency of urban drainage
systems[J]. Chinese Journal of Environmental Engineering, 2023, 17(10): 3124-3136.]

WEHHEK R R IBIT R TEN i R E S
W5

E8A, EL4 R, ) AR, w A, SRR

R A2 R RL 2 5 TR B . KR K = F IR K Bk R 850 BT 5080 % . ¥ 200082

B B APKRGORME D E IR IR, HAB TR PE X T IR B PRI I BR AR 4 A (0 IR A R B E
S M EWNAMHIEHFTOSCR MRS =07 AT TRBEAI M. &5, s s GE P B S H AN BSOS [ i) 20D A B
A A AP A M PERER T S 20 . HOK RS 58 % | e KEEZEIE MER S PEPRO T2, M Tk
PERAEPRAR RIS BUIR, S5 TR RS HOR, ST TP AEPA AR R A AR AR, FTUAZA S T s P b
IR PRI AT B, IHN TR NSRRI 050, A e B S B B TR B BER PRI T IR B TR
RIS PR R PP A R TS5 e, XSk B3RP Ikt AT 10 A, SRR T2 A WL AL
LRGPPSR S RTORTE T B DT, T DU b i R ep = AR AN 1 . A — bk L BEMIE . e LS
IR 12U ST R AL ML 2GR AL IR s RS I . RS AE HH SG T T20K 55 MR
RARRETFHIE R =, MIREE Y . N TR . 7R M I A5 B A PR O Jie AR e T 5 A 1K R GEAH Gt
AR B, 525 AR LE A0 o AR i BT A AT R 2L . AWESERT b e HK R ETa A T RE T M 8 b A
RIFAMER PN 45 R4S

KA HOK RS HOKEREERE; Gs150e: IHEIAA R WML

HoK RGN E B i, HABOZ . RIETRE (2021 4Ehk 2 dtigeitss) U, FRED
AR HE K E KR E A 8.72x10° km, M EEHEL 12 kmkm ™, HEZK B4Rk 2 078.8%10° Jt.
HoK RGEAEER T K s%m . NEF XU TR . KRB GR35 T R 2 EH] . KRG nia TR
TN T LU BIHEK R G , SEAEHEK RGE IR . B 2SR, RIRT A AHEK RG A RE . SR
At R S8 E %

URTFRECTRERE . B2 . YIRS EOR DGR HES] 1 BRI Pad A Re), Dhefifike . &%
o, BRI BHE Ao dE AR L T 2 WEHK R S BIOCHEOR”, HOK RGBS TALREN
PR BN ZS, ENTEX— TR AP, IAER T 2R THOK RGEAR IG5 /KA HE) 1)
BITREEFI TR, XETHEKAE AL, W T HPK R NG . hi s s s riosy 5
PRI, (HZRE I PRt . (a4t R AL SR R A TN AR DS S R IA R B = .
XK RGEs TREN A E AN IR T B FTER,  DUERSE 80 N A R R 225
1. HOKRGIEITHRETN 772

HoK RGN S IR TRIGH , SeEKIFFE 7 Bl 80 ARARHINE T B HE S B P AR S
(CCTV) RrlPHAL i T, FEMZ S5, BRSEAS EARLR LA A CHK RGUIRSBHaT T e TG Y 2528
s B E: 2023-09-10; F A BHI: 2023-10-11
EEWH: BEESVLITREDHE (2021YFC3201500, 2021YFC3201300) ; i ai B R AT H (20d21204600)
E—EH: BAM (1996—) , B, W LA AE, yanming357@163.com; RiEEMEE: FaX (1970—), &, M, Bl#E,

wanghongwu@tongji.edu.cn


mailto:yanming357@163.com
mailto:wanghongwu@tongji.edu.cn

5510 WIS IEHEK RGEE T AT TR R R A i S 5 3125

PRAEDI,  HEANSE ARSI P2 (ASTM) . BRIHARIEZR 5122 (CEN), [EBKIR2: AWA) SEH U FIAE A A
T AR AEEIELPRLY, RGUHEIR T HAE B SO FIRE TR AN 2 BT R KA
18 A BB PIRS EIERES R, HAPIERAREY .

BEFE U AR, HOK RGUaf TR NI SGBORSEZ , VRO I 0 & AT R R, IRk
AIRHTRIRFAEORBIEEL, BAX THEK R Gt AR P A FUUR IR THEAE EALY 2R HPKE
EIREA R IERHEK RS, WK, RERIAFEXHPK RGEA 2R SV ERTES o

TELTF - SE AT, MEERIAM APREORARES . ALed SIS, KK REsstriee
HEOK RGEaA I 20 R — R RE B EOR IR EERYBE Y, (A T HK R G a frin ELe D e A 21 A e
&R A Baf P IRSHIE R RS

SIBTRIBTSE T HOK RG0at TRAEHI AR E AP SCRR (5 1 FR) dhee f, P aads 1 2015 4FJA1E
INIERHIREICHTSE, LARENBIRSEZRZRIENSNESC . TR REEa PREFN BT AT AN
Fbsr T A 1) PN USRI TS e P S5 il s 2) B RIPERERHEIAIZHT; 3) HOKRSemHL
WIAEE; 4) ZENBEIIH; 5) HEKRGL SN

1 HKRGBITHEETN BirD LR

Table 1 Summary of classification of drainage system operation efficiency evaluation objectives
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Table 2 Drainage operation efficiency indicators published by international organizations
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Table 3 Evaluation index screening methodology
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Table 4 Summary of Analytical Hierarchy Process and Improved Weight Determination Method
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Table 5 Summary of entropy weight method and other weight determination methods
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Abstract The drainage system is an important infrastructure in urban areas, of which the operational efficiency
evaluation is of great significance for urban water environment-governance and maintenance, as well as green
and low-carbon development. This article summarized and analyzed the relevant research achievements at home
and abroad from the following three aspects: firstly, operational efficiency evaluation research can be divided
into five categories according to different evaluation objectives: control of waterlogging and overflow,
prediction and diagnosis of pipeline network performance, planning and operation of drainage systems, safety
risk assessment, and comprehensive evaluation. The research status of these five types of evaluation indicator
systems was clarified, and their commonly used indicators were summarized. Secondly, the establishment
process of each evaluation indicator system was analyzed, which can be summarized into three stages: “research
preparation”, “indicator construction”, and “scoring evaluation”. The commonly used evaluation indicator
screening methods was summarized. It was pointed out that the most crucial part lied in the third stage, namely
indicator weighting and calculation of the final evaluation results. Finally, various evaluation methods in the
literature were analyzed and the results showed that the comprehensive evaluation method based on the
subjective weighting method of Analytic Hierarchy Process (AHP) was a commonly used method in current
research, which can solve problems such’as uncertainty, inconsistency, fuzzification, and quantification that
arise during the evaluation process. Moreover, it also outlined the characteristics and applicability of objective
weighting methods such as entropy weighting, neural networks, and combination weighting and so on. The
article pointed out that there was still a lack of efficiency evaluation on smart water services and smooth
transportation. With the rapid development of technologies such as IOT, artificial intelligence, and online
monitoring, as well as the emergence of massive and reliable data related to drainage systems, the development
and application of new evaluation methods with objective weighting as the mainstream will be given
opportunities.. This study can provide reference for improving the evaluation index system for the operational
efficiency of drainage systems and calculating accurate evaluation results.

Keywords - drainage system; drainage network performance; operation efficiency; evaluation index system;
evaluation method
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