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Site Suitability Analysis for Organic Solvent Waste Storage Centers
Based on Multi-Source Data Fusion
ZHAN Liping"?, ZHAO Rui**, PU Ling’, DENG Ligang’, LI Sirui’

(1. School of Urban Construction and Design, Urban Vocational College of Sichuan, Chengdu 610110,
China; 2. School of Environmental Science and Engineering, Southwest Jiaotong University, Chengdu 611756,
China; 3. Sichuan Province Academy of Industrial Environmental Monitoring, Chengdu 610061, China)
Abstract: Organic solvent waste, a common by-product of industrial production processes, exhibits
dual characteristics of high resource value and significant environmental risk, making it a priority in
urban solid waste management. To enhance precise control over the full life cycle of organic solvent
waste, this study focuses on Chengdu in Sichuan Province as a case study. By integrating statistical data
with web-based data, it systematically maps the metabolic pathways throughout the entire life cycle and
identifies key challenges in the current management practices. Building upon these findings and in
response to practical management needs, this study integrates Geographic Information System (GIS)
with Multi-Criteria Decision Analysis (MCDA) to develop a comprehensive evaluation framework
comprising nine indicators across environmental, economic, and social dimensions. This framework

enables the scientific identification of potential sites for new centralized collection and storage facilities.
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The metabolic path analysis reveals that the volume of organic solvent waste generated is substantial,
while local treatment capacity remains limited, resulting in a significant gap between supply and
demand for disposal services. In particular, the inter-provincial and inter-municipal transfer network is
complex, involving Shaanxi Province, Chongqing Municipality, and Anhui Province. Transferred
organic solvent waste accounts for over 35% of the total volume generated. The study area contains
numerous organic solvent waste sources that are highly dispersed spatially, with over 95% being small
and micro enterprises producing less than 100 tons annually. Although their combined output accounts
for only 11.78% of the total volume, the absence of a unified and standardized collection and
transportation system leads to widespread difficulties in securing reliable disposal pathways.
Specifically, 54.98% of the waste-generating enterprises have not established consignment treatment
relationships with downstream receiving enterprises, and 16.91% of waste is temporarily stored onsite,
posing significant risks of environmental hazard accumulation. These findings suggest that enhancing
centralized collection and storage capacity is essential for improving the overall management system for
organic solvent waste and mitigating associated environmental risks. Suitability analysis results indicate
that, across the study area, 11.76%, 42.23%, 41.22%, and 4.79% of the regions are classified as highly
suitable, moderately suitable, generally suitable, and unsuitable, respectively, for siting centralized
collection and storage facilities. The highly suitable areas are primarily located in Jianyang City, Jintang
County, Pengzhou City, and Shuangliu District. Based on a comprehensive analysis of waste generation
trends, Jianyang City and Longquanyi District have been identified as priority areas for constructing
new centralized collection and storage centers. Overall, the findings provide a scientific basis for urban
hazardous waste management and support the advancement of waste-free city initiatives.

Keywords: Organic solvent waste; Metabolic pathways; Site selection; Suitability analysis;
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0 5| B

JB A BV e LR 5 Tl A HLE Y, 2R
TALT 425, BT AR A4l RS A
K EE, R MIRAERS LAY, KA
BLIEF B YRR (A SR T, A B
R FEPE L I PE | SRR R R A
ERE PR 2, T A2 A B 5 A 25 BRI A
faER,

S SR AT HLIA R ) 5 R0 DA A 0 22 4
YR, BRI R SRR R 2 A R
ST PR T TS . o, YRk it 8¢
V] AT A P e I 0 7 2 e G B B
RSZI S X T O 2P AR R A HLA R, Bk e %
VE VR PRAL A T 4 Ak 307 2, R H v 1 BRI 5
f IR, S — 2 A 23R A WLV R W IR
A 3o R S 2 7 A K B AL R, R A — 45
TEANE . SR, S RSN, T
il S A WLV ) 2 A A T SR, o SR B
WIARZ, TR I ] ) P 47 I B 8 S5 M e A% 1)
2

BB R o 48T AT MLV 30 B AR R A B, 7 A R
AT 0077 055 3 5 B 249 17 0 K i 3 8 KU
() s, ZINRASE ) 2l 7 7 FEAR M R 8 5 AR, i —
A LA T 1A ML ) 194 9 TR A o Ak
PRI, B rh I S I AE o RTE AR R T, Ak
VARV TR L kD BRI IXURG: o i ) S e

AR SR IV rh A R 3T e R Ak A
AW, A A R RRTHAFRe ). Ik
IV, Gz AR IR SR . HAT, 27
F RN IR T A 0 O B A B A Rt B hE T R T
Z 9T, £ Z B A LR A GIS 28
W] 20T 2 FAs L BT AT £ R
TELITH SN B A R A iln, ALUMUR A1
KARAM DL g A F135 i KU fe /e H o, 1
T fE RN -BE AR DA E fE R AL B
(78 FIERAR SN AT R T — AR A
BRAR Fi /NN Z2 95 RS 45 i S5 KAk R B Bk R &Y
Z HbrBiR, B 7F T 3% fa 2 0 2ot 09 i A
. ABOUTAHOUN" D754 1 £ 14 b B AL B 15
MEENE Z2 H AR AL R A HY v B80T 32 i g R



e/ MBI Py WA A R B e KA A B A, 2
TR A S IO i 2, RAEIST % Myt 1
BOWI 22 B ARIBERY, Wl 1 i e 2 A7 DSR4
PAF IR E . BT 2 B As LAY By ik bk
25, BR AT LUET X LA 0] 1) R DA AR 22 i 3 i vh
U B AT 45 5, AR L 58 i R DX 388 1) 1 ) Ak B
A it e hE AR 55

T GIS (k3 B o A ol [R] B 2% s
Fzs (45 8, -5 22 8 W B3 23 Bt (Multi-Criteria
Decision Analysis, MCDA) %54 fifi ji"", H i,
MCDA i 7 3 hk 1 I K OG0 (AR, 117 GIS 3
SR FH G2 o X 53 A1 R0 8 110 53 B 19 07 125, XH4DLE 1Y
TEhE 52 ) PR 2R 64T 25 8] 43, 2 TR 01 45 10 P
oy b 3L b B e DR A R
TEJZ K 43§17 ( Analytic Hierarchy Process, AHP) |
a7 2 kL (Simple Additive Weighting, SAW) . A
¥ 0 AL 15 35 (Ordered Weighted Average, OWA)
2512 MCDA 75, AHP JE0E 5% YAk L 4
i I ik 22— BT GIS B2 [l etk 2y
B J7 ¥, RE RS TE B I T S B P TR0 3 A ik
J& W Ak AL BB BT AR X R, B WS
A 52 B Wy oI 1) AR B R, R G o A LA
T B AR B S PR Ta) R, 48 1 ) B B X
AT A e hk I 2R

BEXT b R [a) 8, A BIF 5 258 O 1| 48 W R T A
R IX I, B A AR L R GE TR N
ZRBAE B2 I R R, R A HLIR R A B
o 2 A Y e B AR B AR, TR0 R W i A AR
AR AEAE ) R, 7RI -, 454 GIS
5 MCDA J5i%, B . 3 Firt R, M
AR R, PR PRI AE O hE 1Y &
FPEVEAR, S B8 T A b A A BILEE I 94 RE 0 4
BERREARE

1 BESAE

1.1 SiREEHEIRE

ASC LR ARTT R AT X A8, 8 e A IR SR A
%Gt AR BRI YT A B RS B A S
THGERE, IREUE A HLE R A SE 5% . B4R
YA B 7 R A M RR Al 1 A4 R R W 4 R
RIS AR A b (va) | R Y EAEBESSTT
wE(t/a) . JEY AL FLAL B (va) LR YN A7
(Va) S5 B o Jorp, W AR U 2250 Tolk il
WLBh G AEAEA Tl | A KA A7 55, IR P i £

b Akt A LT B WUR L 2R R A B AL
HAEVFRT AL,

TELLIERE I, 5 Bh Python M4 E k{5 BAF
W) R 58 (42 A B0 &, https://www.qec.com/) 1,
IREAS L 24 FR L A5 Ml 2B SR Z =5
FATBI™ 5D S E B o (5B b — 2D B SR Y
8 15 bk, f# A HBuilder T 23t 3 31 51 4l 1)
S FER R, D e 5 2 nT Ak 2 i B9 2R 5 i
Tt
1.2 WARFE

ALV B HR LA 1 R, FEAE
3AAPER: 1k, A T R Rl R A DL R SE T
B R D) 4 A, TR HG DA 7 A B e A Y
] I et A ., A8 2 ) s el AR A PR AR B AR, 1R
AP E R R, B DR 48 AR OT AT 43 G0F
53, K H AHP X 8 B9 PF0 5 A T AL s B
J&, A5 B GIS BARXS G e &R A7 rho bk 1Y i
BT AR AT
1.2.1 My B A AU 2 R ALK 612

3 2o A B A BILVE R0 7 A A Ml 44 R
A, R A E AR R S HE L A
PREA ML R A A . b, £ Bl 3R R
() 1 A AL R 7 A R A B Ak I R 26 B AR B, FE
1 AR LA A B s R] R v, A s ]
FEOE A BEAE o A SCHs e A A 2 00 0] 43k
AN N N ot AW ¥ R I e oy AW
([ 2), Hr, TG AR R4 B Tt 52
DT HE 14 14 48 257 (1] 2(a) ) 5 A58 ARt g 42
56 A A AR S 48 7 2R IR T e B A AH DCEK 1Y b
B, (H R FT R A R W E YR
b, W R AR B AT R SO Y A AE )T XN
([ 2(b)), J& 2 7= A R A 1 IR W o 4 Az ik
' 2(e)).
122 HZHRMIEARA S AL

H B 5 28 B FH b P S0, 2238 AT A i 3
A5 A5 2 R Py b 3 Ak T i 3 i 1 G B R g 1R
Z, W, A AT KR S 2% LR
K5 A BAE R BUR, NIREE . 45 fist
23 3B TE R AR, TR R 10 A IRIEAR
46 bm BAT AT o, AR SO S ASEFT 2% g ik 5
M FEEIL, X9 WHE RR A 1~10 43 9 PF53 7 =X
BEATFR UEA AL B, DY 0 4 9 a A R 1% 48 B B
2, B AR AR A5 AR AR 09 S VT4 2 gk ) 1E ik
X3


https://www.qcc.com/

e

+ ,
26 Kt s K
iﬁ

ARG

A¥GDP —
P e el 1| e
AT
ETN
A

i NOEEE

A7 Lk
T MR

HohibiE w A
B1 KRARBLE
Fig. 1 Technical flowchart

e iz
B AT R A7 aﬁ%wmm#/@%;t@_ itz
® @
SRR = CUCTI S VS R R R A S0 B
(@) ARt 1 (b) Fse AR B 2 (0) e AR ER 12

B2 ZEAIHEERE
Fig.2 Logical metabolic pathways

x1 TMIERRITSER

Table 1 Evaluation indicators and scoring criteria
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L IE EE A A¥IGDP/IT <1500, 1; 1500~2000,7; 2000~2500,10; 2500~7 000,9; >7 000, 4
) Hh/m HA A, 105 FERFIHM, 1
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Table 2 Explanation of each level in the ""1-9 scale method"
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Table 3 Weight allocation for evaluation indicators
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Table 4 Quantitative results of waste organic solvent metabolic pathways
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Table 5 Site suitability evaluation results
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Table 6 Spatial distribution of "high suitable" areas
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Table 7 Classification of model accuracy levels
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Table 8 Accuracy evaluation of GM(1,1) model

X B FRWCHE  DNREMREPE PR RE%
a7 B T 0.001 1.00 0.92
Ara i 0.149 1.00 1.37
20N 0.014 1.00 3.31
XL X 0.014 1.00 7.02
T RBEIX 0.011 1.00 3.71
PRHEBIX. 0.010 1.00 1.79
VX 0.003 1.00 2.92

b SRASAIL B 4 e LR S22 P T A 2 0 7 e ) 2 R
TRER S PR XS R T AR O A HILE R
TR AT A B DX, R i S B

. KA e R B X AR Y SRR T
B, ARHAR = AT e TR T L s E AN
BEAh, 2 X ) R RO A, 2 SRR
15%, For 3 — 2 5 4ioll i R 45 R i B iAol 2
SRS E BB . A A ko BRI, BT
DX AT AL 0 4 MR P A O T 0T i)
ARG R, T e % AT FH T R0 0 SR B X4
PRI R LA ST S 6] R 23 A AR T 4 B2
FEEETI, S HTAE R TR

4 & i

=A

IR SCE 3 R AR A LS ST R 25 %%
P, LB TACI S A 1 oS Ak 25K, TR H T B
OB A B ) R, AR R |, 454 GIS Al MCDA

600
400 |-
200 |-
0 1 1 1 1 1 1 1
2019 2020 2021 2022 2023 2024 2025 2026 2027
A
A BH T
100
75
50 e
25 ; — ) D ® * * —
2019 2020 2021 2022 2023 2024 2025 2026 2027
A
Erea
600 F
400 |~
200 |- T N N N A A
0 : o e n n L L L
2019 2020 2021 2022 2023 2024 2025 2026 2027
A
i 20
g
80 000
L 60000 J—
40 000 v/1f~/'~""""’,'4~’V/
& 20000 o
z 0 =k B s i L L L
T 2019 2020 2021 2022 2023 2024 2025 2026 2027
® FAy
RALIX
12 000
9000 P~
6000 T e
3 008 3 T T .
2019 2020 2021 2022 2023 2024 2025 2026 2027
A
TRBEX
o —
6000 | /‘/_‘/_/4/——« R
3000 —
2019 2020 2021 2022 2023 2024 2025 2026 2027
A
HEES X
10 000

7500
5000
2500
0 i I I I I

2019 2020 2021 2022

2023 2024 2025 2026 2027
‘E
AT X

3 BoRBEANERFERN

Fig.3 Predicted waste organic solvent production in selected regions
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