RGE

PAik: http://www.aes.org.cn

\GRO-ENVIRONMENT SCIENCE

ETRRZ &R ETT R SRR AR R BT K —— ) R A S
fHrs, x#&, #AE

FIHAIL:
FIRRIEL, R, B, T2 A2 R PR e DRSS R AL 1 R AEALLAIT 5
2020, 39(10): 2114-2121.

LA R FTICA BT Al IR 224,

TELR B2 View online: https:/doi.org/10.11654/jaes.2020-0410

FETT BRI HAB S

Articles you may be interested in

(4 E 35 YR OO A ) BR-HT
Wriedz, Ak, fibeld, 22Nk, sk iz
LV FRBE B4R 2017, 36(9): 16891692 https://doi.org/10.11654/jaes.2017-1220
G VEAELAE A T5 SRR RS IR 5 20 258 T MR )
T, A, R, X, Tk, TR, 28V
LAV IAETRL2A4]. 2019, 38(10): 23282337 hitps://doi.org/10.11654/jaes.2019-0167
R LGP X - 5350 R G 4 1 YL IR S XU e
A, KR, SRS, XN R, BRI, TR R
LV FRERL244R. 2020, 39(7): 1521-1531  https:/doi.org/10.11654/jaes.2020-0001

BV SEEVRE AR DX R R A o 4 S v U IR RS A B R R 5 SR
AR, TR, B, TRIG5R, TR

LMV IABIRL 22 4]. 2015(7): 1269-1276  https://doi.org/10.11654/jaes.2015.07.007
T Web of Science I A - HEV5 Y& &2 4008 % RS I Hr

RN, PR, R ERL, X, BUERE, SRR, AR

LV FREERF244R] . 2016, 35(1): 12-20  hitps:/doi.org/10.11654/jaes.2016.01.002

KHEMIG AT, REEZFIRER

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0410
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-1220
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2019-0167
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0001
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.07.007
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016.01.002

2020,39(10): 2114-2121 R W ®E R FE F R 2020410 H

Journal of Agro-Environment Science

FHRFE, 595, bR . BT A2 A0 Rt T A DR A By g S AU 5T
39(10): 2114-2121.

FU Shi-qi, WU Qing, ZHONG Shi-yu. Simulation of a decision—-making model for brownfield redevelopment based on health and safety :
Case study of city F in Guangdong[J]. Journal of Agro—Environment Science, 2020, 39(10): 2114-2121.

FFiERE OSID

EFRERSNRMET R R R E RSN
— K& FhAafl

L, ZF T, KA

(1. Il R 2 M PR 22 SRR 22, T-M 5102755 2. I ATk i BRI T IF 5 Be , T4 IR 5180315 3. AT AR LTI &
JEHLL, TN 510070)

T E R EEEHTT R D R AR S e A | A M AHILIR AN L IR Ao A FE T AR BRI AR I, 45
GG AT A SR VR IE S R AL EEAR A T R SRR R AR R R A | G2 TR 255 U5 % H AR s S k1) A 7
PSRRI AT R4S B TIT L SR R o o 9 A R ) RS Hcdke Dy BE Al S5 5 = IR 0 " )y 58 I - S e R L R
ArcGIS HEAT AT AL A VT AG X B AR BRI & 5 1) #EA T SR, I LA R sh A B 25 A T IR . 45 2R 3R - 37% A FE T &
J5 ) T A IE A2 452 00 R b, PR R A R R, VR AE LR AL s e B TR 2 e/ . RS 3R W], LA Pl SRR Ui a2 1) 1
A3 G 32 AU APt o A b P R SR AT B e SR H

RIR A T s TS YL PSR AR A

RESES X533 XEEFEELA XEHS:1672-2043(2020)10-2114-08  doi:10.11654/jaes.2020-0410

Simulation of a decision—making model for brownfield redevelopment based on health and safety : Case study

of city F in Guangdong

FU Shi—qi'?, WU Qing", ZHONG Shi-yu'’

(1. School of Geography and Planning, Sun Yat—sen University, Guangzhou 510275, China; 2. Urban Planning & Design Institute of
Shenzhen, Shenzhen 518031, China; 3. Guangdong Techno—Economy Research and Development Center, Guangzhou 510070, China)
Abstract: There is a close relationship between potential soil pollution and human health in the redevelopment and utilization of
brownfield. Based on the thought and quality standard of brownfield development and utilization in environmental fields such as "access
mechanism of construction land" and "soil environmental quality standards", integrated the factors of environment, economy, society, and
plot characteristics, this paper constructs a decision—making index system and model of brownfield redevelopment, and utilizes the fuzzy
comprehensive method to simulate the redevelopment direction for target plots to improve its authenticity and safety. According to the soil
environmental quality survey and land use planning data of ' City in Guangdong Province, combined with the "three old transformation"
planning scheme, the degree of soil pollution was calculated, and the visual safety assessment was carried out via ArcGIS. The decision—

making simulation of the redevelopment direction of the target plot was implemented and the combination of variable weights was used to
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verify the simulation results. The results show that 37% redevelopment direction of brownfield needs to be revised. Among the influencing

factors, the environmental factors had the largest weight, followed by plot characteristics, and the weight of social and economic factors was

the smallest. The risk management and control measures of land classification determined by the simulation decision—making model can

play a better guiding role in the decision—-making of brownfield redevelopment.

Keywords : brownfield; redevelopment; soil pollution; decision—making model
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Table 1 Ranking level classification for the risk factors of the fuzzy—based model and their corresponding criteria values (mg-kg™)

P XU 252 Criteria value for level class

e S K Bfiiiﬁld PARIKUR: Extremely low  IRXUE: Low  H145 KUK Medium 3 KUY High %5 f& KUK Extremely high
Category Para—meters  Factors (7 Class 1 Class 2 Class 3 Class 4 Class 5
SR T A b YNTES ) N3 PE T
R Si Cu 27.8 27.8 1015 2000 2985 3970
S, Ph 34.9 34.9 168 300 432 564
S Ni 26.9 26.9 88 212 274 330
S, Cr 88.5 88.5 220 350 480 610
Ss Zn 76.9 76.9 288 500 788 1076
S As 13.7 20 40 60 80 100
Siz Hg 0.108 8 23 38 53 68
Sis Cd 0.128 25 45 65 85 105
AHLY Sis HIf(aliE  3.39x107 0.5 1 1.5 2 2.5
Sis VAR ES 5.00 5 413 826 1239 1625

T LR S R T 1 i [ L S S R A SRR W 5 $TF[a)

EE SR T 4 ) T YR A F ol b S AR s DL PR A

W 75% 30 fE . A IR B SR A UG I Bt RS 1 (. 2. PP O XU S5 AR A 8 SR D2 el gt Sy e, XU S5 2 AT B A ) T4

52 g S 3 T, DR, 45 8 B ) T 52 O Jo 1 T b

Note: 1. The background values of inorganics come from the monitoring values for soil background point of the national control point in F City. The

benzo|alpyrene is derived from the detection values of the soil background investigation data of the national soil pollution investigation in F City. Both are
taken 75% quantile value. The detection limit of this experiment is used as the background value for petroleum hydrocarbons. 2.The significance of the risk
level is taking the parkland as the benchmark , the lower the risk level is, the better it will be restored to residential land. Otherwise it"s the opposite.
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Table 2 The Decision-making index system of brownfield redevelopment

HER)Z TN JZ AL it A FER FEbRRE
Objective  Criterion/Weights Index Content Weights
PRI BRI (F1)/ TSR (F11) 5 YL R B ERAC A 2 253k T RN & 0.226 9
i*g(‘”ﬁ”* 0.529 5 HRFK (F12) V5 A RS R (R A 7 R T 0.176 5
1852 ARSI EZ I (F13) FE A AT ZRIT A, T RO I & 5 % R 3 5 0.126 1
LIP3 T 8 ARG 1
ZURHZE(F2)/ FEAEHAY (F21) VA 22 1 R v A0 A7 o> b 1o 28 R 1O 0.024 5
01176 A5 B (F22) B3 - e P16 5 A 5 vk BE A b 0.044 1
P v U (123) P vE I A5 0.034 3
ik BRI RS 2 (F24) A5 7530 T R 0l £5 % 0.014 7
& HZE(F3)/ PRI (F31) T A b P 2 20 (1 D& T A 0.024 8
0.1176 ARBETRLE (F32) 17 R BRI PELC R T (3 035 25 403 58t ) o2 0.018 6
S PRE I  RUER  ME S AR R
St OB 2 A B 1) S AR R (F33) Jit RO R B T 2 45 453 T B8 1) SR A 0.031 0
LR E (F34) B AR 45 A T SR IR AR 0.043 3
HoHRRAE (F4)/ T IEZ M (F41) SRR T A AP 77 IR b e 25 1 v s 2 el 3 0.108 6
0.2353 FON 2528 FH e 28 v v
JE IS St il S R R (F42) B2 km JE B , 2248 SO (TR A3 S5 o S it 5 0.072 4
LY/ E- Sy R U1 o B L B /N T LU iy
Al e 1 (F43) TEASH AR R AL B (S X B XA X)) s iy . 0.054 3
T s T MR R 2N Sl o R A A A S A
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Input >  eeeee IR | a0k E2NE)
e HRHE | 4| AR |l ERWE || [FiERRO[ g0 "L Cuen ]
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Figure 1 Framework of fuzzy evaluation for decision-making of brownfield redevelopment
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Table 3 Analysis on the safety assessment of brownfield redevelopment

B R PH HBRELFE Exceeding levels/%

Alternatives P Value AR Severe HhEE R Moderate R Mild BB Slight AR HEHR Non
JE AT I 22.38 63.00 22.20 3.70 9.25 1.85
T i 491 18.50 25.90 9.30 7.40 38.90
INGES) 2.75 11.10 7.40 3.70 11.10 66.70

O g P R 1.62 5.55 5.55 7.40 7.40 74.10
T 1.13 3.70 5.55 3.70 9.25 77.80

F4 HPTRBERREIER
Table 4 Land pollution and simulation results
Mo 5 YRR R/ SL7/ S 5 6Ty T FH 2 Y oS ED
Land code Pollution level Number of pollutant types Type of planning land Simulation
1 iz 7 [ LR 2. 8048
2 i 3 R 1EAT 5 2. 23 el gt R
3 L 1 T 1A% 52, F R
4 i 1 T L AE R 2. A 4
5 B 2 R LA 4552, F IR
6 i 2 T IW/NTRE S RPN/
7 HY 1 JEAE LRI 2.4
8 HY 10 JEAE 1A Pel e b 5 2. 7 I
9 ®E 1 iR LA 2. TR
10 HY 6 JEAE LT AR 5 2. 2 bel bt 8 i
11 o 7 JEAE LRI 5 2. 2 bl 2kl
12 o 8 JEAE LA P Sttt JEAE 52,2025
13 o 9 JEAE LA bel bt B 5 2. 20 25

T« 15 YA S G b S 55 R 2 R A s s (R A 7 5

Note : Pollution level and the number of pollutants types are calculated based on the screening value for the type of planned land.
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Figure 2 The influence of variable weight on the

alternative results
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