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FEF BRI SIS S KB HE, RSO
WEE. ANH . ST R4 B E T 16 Tk
HETE B REFE AR AR A AR e P S B SR TR
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3 B XUR | ENV_WIND
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% o B _ 5
5 PIICEN 0] 25 ENV_RIVD
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FEFR T PM, WK IE (ENV PM, ), FH% 5
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& (POP_DENS ) FIA RS S % B [ & m RS
% (POP_SETD), “#f¢% % (POP_SCH)J. H
HON I 45 s >k H World Population 23 B 4% £
P& 2 ( https://www.worldpop.org/ ). J& FE &5 %5 & 4
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BRAMPON SRS . B SRR . A
(GNIBE & oii s g0
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JEA)Z, H ] IDW 7 324 R A 0432 i AR $6 b
(B (B 22 B B 50T

1.2.2 HLAS2= ST HEZLAIPEAL

1.2.2.1 Tk BRSRAE G 5t
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b S R IR AS 3 A 5 R ARAE 148 b, 5T 20901
K TIQR ik M o )y ki A T IH—14k, e bR
3] [0,1] Bl Bl (o 2 ) H24R L 1058 4~
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(1) BIERIA EE, S SE R T e, R
6 FH 5 TR A B 43 S A R A7 3 B 3 R RE T
I Bk 43, A 4% I S7 AR AR (Tsolation Forest,
IF). — 28 43 28 # (One-Class Classification Tree,
OCC Tree ). BHAL% B AR HK (Random Forest Density
Estimation, REDE ) FlJE3854 T ( Local Outlier
Factor Tree, LOF Tree ), X L% Y3 1 4 24 40 & 1
TG 15 K AL RHIE DTRRE

(2) HAth B3 RBIRI b HE . R RGNS LA
[F] B o3 2 X, AR S B At 0 b A ] #1319
BB, W — 2K Frm AL (One-Class
Support Vector Machine, OC SVM ) 2221 J5 i 7

BT RHINBFINEBRIRIRA RIREA RIS MERIRG: KELE 1058 MENIEHE I

A7 (Local Outlier Factor, LOF ) 2324 #ifi [B fu
% ( Elliptic Envelope, EE ) 2326 &5 # 1R & f& &Y
( Gaussian Mixture Model, GMM ) 27281 H 45 % 4%
( Autoencoder, AE ) JT & 43 #fr 2251, OC SVM 7 #%
FRIEZS ] R )RR 5 R i o B n -, D
KAV B Ak T 1 2 SRR 22230,

(3) FBAREGIEAL . BF5E 4Lk 0.3, 0.5, 0.7
()3T B REAS o 0 BB AR, DA o547 2 A B
vehk s ARk rT AT, DABIE 0.5 A, HIuE
AR UL TN A S BRSO T 0.5 B, A A
Vet FE TR TR IS ek R W A S PR E
W5, THEA B HER % (Accuracy ). HE B R
( Precision ) 14 [F] % (Recall ) Fl F1 7340554645,
XA ARIVE R A TSI PEA -

(4) LREBIRIEE, g Sk fnz fhhg
1, WO —BR R 2, ERELL EVERERLL A
TR, AR A )3 B B ARG AE
WEEG A, R

Sy (20 = Z[inSn(x)]

i=n

Hrp, i AR AL, HAKHE F1, Recall
R A0 A S O bR e 22 (Std) =AM HEARIEAT
sk, WG IMEGES g, R, ¢, 13— 10453
RENE o, :

g, =0.3xFl +0.4xRecall, +0.3xStd, (3)

WP HRBR L, RISk 52 PR 2R R a] 47
PEFTN R AR AN 1 s .

2 #FR5E

(2)

2.1 HIERRR ST

FTF 1058 NFEARRY 16 TSR A PEG Ik
2w, SR EMAFE SRR, H—b)E 4%
FEHES3 A0 A 2 Fios .

HEEINF J5 1, ENV_PM,, ¥{H N 33.76 ngn,
ENV_AQI ¥J{H Jy 61.30, Wi ¥E I H B & 4 5
SEFMMRRE, P RGEAH 4.83 m/s, #F
oA N AR AR, FEEREIKEE, a0
ENV_CO, ¥J{f } & 0.1° x 0.1° % 461.91t, {H ]
RPLEE R 0~ 11.65t, Fe KA ik 627 Jit, F£H
WO WA ;4 ENV_RIVD 718 0.23 m/km?, P4
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ZIRBEERA IR AL 2 5 5 i [ 32 534
ENV_PM, ; CFEIPM, (i %) ] IF(FT 2
iE| ENV_AQICEiSAQIEED O G v S N
Em_gvgy&éﬁi%@@) I | OCC Tree(—%5%Hi) |
= ENVRIVD (i i) w||  _RFDEGEEEAN |
A| ENV_NDVI G — (L4550 15 S
E ENV PROT (B X B ﬂ [ LOF Tree Jah i 5 A T | &
o i
POP_DENS (A I%#%) ) SR B bR ERS 2 =
% POP_SETD (& E s 2 ) % HoAth 2 o R % (NS R E NS 2 A AR
_ D)X T8 A
SOC_NEG (i 88 61 [ L1 He ) fe]| [ LOFURMRHAT)
== SOC_COM AR 7 i LAl EE (fffilz fu4%)
22| SOC_ARR (/7 AWt e =
SOC_IND (J7 AHHIH %) GMM (ER AR |
%| ECO_ROAD (BIZ#ii=) B AE (EI it} o) '

1 e mEZRRBIA AT ERARE

®2 FRIaTENERESRT

EiS A bRtz sME 25% S 50% 3L 75% S3HiL KIE
ENV_PM, 33.76 19.30 4.96 21.70 29.88 40.80 186.05
ENV_AQI 61.30 29.54 22.49 40.26 54.08 71.45 228.00

ENV_WIND 4.83 0.75 2.72 431 4.85 535 8.34
ENV_CO, 461.91 30 036.20 0 0 2.99 11.65 6274 350
ENV_RIVD 0.23 0.27 0 0 0.14 031 1.19
ENV_NDVI 0.55 0.33 0 0.19 0.69 0.85 0.92
ENV_PROT 33.21 31.00 0 11.46 2297 45.12 24531
POP_DENS 396.54 704.26 0 85.48 215.25 462.26 75371.78
POP_SETD 0.01 0.02 0 0 0 0 1.00
POP_SCH 0.05 0.36 0 0 0 0 28.92
SOC_COR 110.80 91.34 0 60.90 75.00 162.00 356.50
SOC NEG 0.05 0.05 0 0.03 0.04 0.04 0.18
SOC_COM 166.87 227.62 0 55.17 85.40 208.54 1 418.06
SOC_ARR 6.57 1.85 0 5.19 5.91 8.34 13.38
SOC_IND 9.00 2.67 0 6.86 8.47 10.73 20.33
ECO ROAD 201.46 667.57 0.16 36.57 97.19 221.93 526 581.44

AL #E R 0~ 0.31m/km?, ENV_NDVI ¥J {H 0.55;
ENV_PROT #J{} 33.21 m, K 24531 m, BKE
Srfiie NBRZEH, FRKSRERR, HAD
TERIHT JB 34 .3 7H s, POP_SETD 5 POP_SCH
SRR, B o A 2 B S A R R AR .
POP_DENS ¥ }y 396.54 A /km?, #x K 7.54 71
A /km?; POP_SETD 5 POP_SCH 1 fii %t ¥ N
0, {HH K455 1.00 5 28.92, # 4 K% J5 i,

© 32
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fit# % SOC_ARR 52 7% SOC_IND 435I/ 6.57
B/ TIN5 9.00 B/ TN, B EhAIXTE N, LA
Z)TH, B HIECE ECO ROAD 2 B 5541 ,
¥IE 201 A /km, fK 52.66 J1 A /km.
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w (r=0.92), NREARITA T LATE I 5 B SOC_
NEG 5 SOC_COM )z i+ 25 7 1 J by, 7% AL
Pz g e, DR B E Uit IF 2K ) SOC_COM., fix
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F1 LOF Tree, Accuracy. Precision, Recall il F1
PRFFER K

Hi L PE OCC Tree FFJEHHF B % BEAMT, 4

RN 4 Pos. ATLEH, ANHRBRERBISE
M ACE G v T A AE A5, A H %5 (POP_DENS)
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ENV_PM,; 41700 -0.01 0.11 -0.10) -0.02/ -0.06) -0.01 0.13 -0.24) 0.23 [£0.55§00/44)
ENV_AQI {1700] 0.08-0.10/-0.03/-0.02/-0.09) 0.00. 0.13' 0.05 £0.25} 0.24 £0.53£0'40} 0.06.
ENV_WIND --0.01 11700} -0.04) -0.07/ -0.17/ -0.05) 0.01 0.07 -0.09) 0.05 0.22 0.13 0.18 0.09
ENV_CO, - 0.11 -0.04,K1700} -0.04, @m@m 0.05 0.32 0.7 -0.10,.-0.19) 0.07/
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ENV_NDVI 003 0,03 £017) 0021 007 RIG0Y 000/ 0.05' 001 0,041 009 002/ 008 10071008 0.14
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SOC_COR - 0.07" 0.05 0.32 -0.1]1] 0.09 -0.05' 0.18 [-0.16} 0.10 Ki'00} 0.28 0.05 -0.01 0.14
SOC_NEG --0.24)-0.25] 0.05 0.17 -0.00, 0.12 -0.11 0.05 0.28 K100} 0.38 0.46 0.05
SOC_COM - 0.23 0.24 0.22 -0.1/1| 0.15 -0.03! 0.17 0.38 1’00} 0.15 0.28 0.12
SOC_ARR £0.55%:0.53] 0.13 1-0.10) 0.07' :-0.07/-0.04/ 0.10' 0.05 -0.00/ 0.05' 0.46 0.15 Ki'00M0.92]
SOC_IND -£0:4480:40} 0.18 -0.19) 0.07 :-0.08/:-0.05. 0.09 0.02 :-0.02/-0.01 0.28 0.92 181700}
ECO_ROAD 0.06 0.09 0.07 [-0.23]-0.14)(-0.25) 0.44 0.01 0.23 0.14 0.05 0.12 0.01 11700
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: $ 28 22 285k 38 2355 2 3
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3 HEARXERE
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One-Class Machine Learning-Based Feasibility Assessment and
Factor Identification for Siting Waste-to-Energy Incineration
Facilities: Evidence from 1058 Projects in China

YANG Jing', MAO Jinxin?, ZHAO Wenxin', ZHAO Fang', LI Lin'
(1.Environmental Development Center of the Ministry of Ecology and Environment, Beijing,China;
2.Shanghai Fudan Planning and Architectural Design Institute Co., Ltd., Shanghai, China)

Abstract The scientific and efficient siting of waste-to-energy (WtE) incineration facilities has become a key issue for preventing related
environmental and social risks. Using 1058 existing projects nationwide as positive samples, this study integrates 16 indicators across
four dimensions—environment, population, society, and economy—and proposes a siting feasibility assessment workflow based on one-
class machine learning. Tree-based algorithms (IF, OCC Tree, RFDE, LOF Tree) are constructed to interpret feature contributions and are
compared across paradigms with OC-SVM, LOF, EE, GMM, and AE. The best-performing models, OCC Tree, LOF, and AE, are ultimately
ensembled into a composite model to enhance robustness. The results show that population density and environmental complaints are the
dominant factors, while vegetation index, school density, and regional carbon emissions have moderate impacts; transportation efficiency
imposes cost constraints on siting. The ensemble model exhibits strong predictive performance, achieving an accuracy of 0.987 and an
F1 score of 0.994 on the validation set. Sensitivity analysis indicates that under +10%~=*20% perturbation scenarios, small changes
in vegetation index and environmental complaints can lead to substantial fluctuations in siting feasibility scores. The study provides an
interpretable and reusable technical pathway for early-stage site screening and conflict prevention of NIMBY-type facilities.

Keywords: waste-to-energy incineration facilities; one-class machine learning; site selection optimization; environmental and social risk
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