hE RIS RS 2025,45(8): 4699~4705 China Environmental Science

VDR R T A KT TR IS AR A B AR A OR PP AR 3R (7], P EIRSERAE, 2025,45(8):4699-4705.
Xu J, Zheng Z H, Zheng X Y, et al. Evaluation of Eco-efficiency and Analysis of Its Determinants for WWTPs within the Yangtze River Economic Belt [J].
China Environmental Science, 2025,45(8):4699-4705.

IT RS RIS KA IR SR E R E I E R

AR | R < 9758 e S 97 0 7= 7 N S i S A 77 ) 1S L. A s S GO 05 5 N et ) 42 A P a N =
RUEEE R 4000445 2 T =K S v AR IR A R R 401123)

TR RT3 — A BB HE B BRIIE T B0 6028 537 10 A AR AR R, ST 8511 633 BRI /K AR FE ) UEAT DFAN, 45 A3 U, LA SR 4R 3
N 0.492 VT L TrAtvG /K A BE | (1074 2525 R 52 HIAB A0 S i Bt 38, AR B J7 m/ds 1 U5 m/d<ibFRAAE<10 J7 m’/d A1 10 J7 m?/d<ib B A
MIESRERIRECIE A 5 0.440, 0.507 F1 0.729; % HiIX . 4 1 E5 /K A BR ) AR A R AT AR IR 28 S L o IRV S 9 0 A VR A7 S s AR S e 4
Kk v, F M 0.569(HETR 2N 25 0.473); Bt 15 /K AL BE) 37K BODs ¢ B T e, Eo AR 25 003 RIS T 150 5 WA AT ) 2 A 34 1 P ALk BLH47 o ¥ 7K Ak
RGO R AT B0, AT — e A BRIV K] A SRS BUNME R 0.483, LARMAT—H B brifv5/K) b 0.535.

FHERE: IBUSKAEL T, KILLBH, ERNCR, SR as o

PESES: X52 XHRFRIRES: A XEHS: 1000-6923(2025)08-4699-07

Evaluation of eco-efficiency and analysis of its determinants for WWTPs within the Yangtze River Economic Belt. XU Jin"",
ZHENG Zhi-hong', ZHENG Xing-yu?, PENG Xi-lin%, YAO Jie?, RAN Xiao', YANG Yu-long', WANG Hong-yu' (1.Key Laboratory
of the Three Gorges Reservoir Region's Eco-Environment, Ministry of Education, Chongqing University, Chongqing400044, China;
2.Chongqing Three Gorges Water Co., Ltd, Chongqing 401123, China). China Environmental Science, 2025,45(8): 4699~4705
Abstract: This study employs a dual approach, utilizing both normalized carbon emission equivalents and eco-efficiency indicators
based on data envelopment analysis (DEA), to evaluate633WWTPs within the Yangtze River Economic Belt. The mean
eco-efficiency index was found to be0.492. The eco-efficiency of WWTPs in the Yangtze River Economic Belt is significantly
influenced by scale effects: mean index are0.440 for plants with treatment scale <10,000m°/d, 0.507 for 10,000~100,000m>/d,
and0.729 for >100,000m’/d; notable differences in eco-efficiency exist across various regions and treatment processes: with
sequencing batch reactors and continuously stirred tank reactors exhibit higher mean eco-efficiency index (0.569) than plug-flow
processes (0.473). Additionally, as the BODs concentration of influent in WWTPs increases, their eco-efficiency index rises but then
declines. Moreover, advanced treatment processes exacerbate the environmental impact of wastewater treatment systems, WWTPs
meeting Grade A discharge standards have a mean eco-efficiency index of 0.483, compared to 0.535 for Grade B-compliant plants.

Key words: wastewater treatment plants; Yangtze River Economic Belt; eco-efficiency; data envelopment analysis
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