Sleiiv 1w Sl urdl @ lai W] bliowl s paxdl ozl Ul o aSs aa b
MIAO Siyu, ZHANG Yuguan, XIAO Yang
Ly oo dawad a9y ol wlile] o puay s wax]l Uy el Wl il ladaxidl al> 4o (W9 1 paxla]]

oo bloil dzuw 3a3ig nggsJP wligo Toimg «slgin 8 il mlawl wlly awl,l pasiws
caslguusll Gl ue GLBLYL Liv o (gl Lol g3g0i awlSall wliuxdl

] gl Lalsdl 23905 fonibiadl Ligled g0 fs piadl sl filSall ol 1ausbiaall elalS]
s lgaiis *auilguianl|

National Natural Science Foundation of China Young Scientists Fund project on multimodal urban-renewal J.-g.m.“ ala>Mo
identification, demand assessment, and planning response (52508075); Fundamental Research Funds for the Central Universities project

.on pocket-park micro-renewal and mental health

o] agals 1

8s,8 WSl pull & dai s - ailall Vg sxall pauzi G| gwsill o prall 9 s axll xazil Jai,
axclaizly a )b olhlue e pwbed WB s gavgs wibodl bz glg9 590

P i Pt

{ A

SEEEH —— PHERER «— SRR «—  WiliERiE ——  H5IHEm

1 : : : :
| s : I e e I T
I T = | =] o 155 | 4 e
RIS » g | Ans == HE |
! H PRFREE J]?I : 1 | ik :1Lrt| : i —
: s A : ; o Rt e : ; Sl v EEN M
I

Research framework 1 JSML”
gzl a=zl 0 2

soazio Uil awl,a)l 0dn civaiy .aiSlw W i) rnibially £lonidly aladll kolgs gall wlwl,s Jlxs
Lokl agal LT laleig wlgimll

804 0.7 - T - BOO OO0 T
}__ 1 = i 00 000 |-
N TEh
= ol + y L
ol R st o [P | gl
] ¢ U D i it 0 i 0 i L i it i (
S S
. IR + +
500 % &
02-
L g & 2 & & 2f<0 2 wa by B
o i DS L R T Do L R o ¢ DS Lo
S S I
O b R Y CRUL LB T URGEMEI TS I DA X AR ESRUE G R LA S S RS

Morphological characteristics of seven spatial-gene types in Shanghai, 2016 2 JS.;.u“

Sleriss il bzglod)s0 3

Loumodl va> buall 1ol pibgo aiwg 2021-2016 iliodl glowl wlly plaxiwl slgriis Julxidl (lasy
coiliadl 3389 sl L JSui] uivge ol Lug il <Jawgioll



20165

Identified urban-renewal areas in Shanghai, 2016-2021 3 JS.W“
Sl wluzdl aoxi 4

oo Jai il glasdl asig iliiall iyl G| peaill s ezl o bloil drmw wglddl lalxl £3g0i juos
823330 §lolin s5S all (] euasll laoill

BHAT B H {366
N_estimators 300 [ 100, 500]
Max_depth None | None, 20]
Max_features ‘sqrt’ [*sqrt’, ‘log2’]
Min_samples_split 2 [2,10]
Min_samples_leaf 1 [1, 5]

Random forest parameters 1 Jg)a.g”
UYL 5l 5

Lnmalls oY1 5Sho o willy i buall 6 50)l Jolsell Jasis 63> 485 asloinsdl &lal grsai sins
L)S.uu.” g ldJ‘)S).DJIS 49[.';_;”).0&3

#h
PEIAT AR 0.6 SE IR
T 0,055 FEPLFEE - eeconiinde—-- -
HHFH_T Ak s 0010 PRI o et
+FIRI_EE = 0006 AR L et tffnne
i 0071 FPLFER e
R 0105 B 1w _* .
il 0.102 it - e
i AR, ————— (.15 TEFTRIRIE - - - - - &
RF T —0.050 WFAAREINT - e
0 N — 054 HFEE e
ETBAR — 0057 ELE AT T
A SUE A — 055 ARSI R . - el
HBUA R ———— b M Tk B
T T | bt P o
0000 (.020 (040 0.060 008D 0,100 0.120 11140 0160 0,180 3 0T 00 01 02 I
i B SHAP(H
(a) FFOE B4 (h) SHAP®EHE

B4 BHEEEESH (L) HSHAPEER (FH)
Feature importance and SHAP beeswarm plot 4 J&.u.dl
wloddl 6

46> ST aypia> aaSenl 8ol aidall ,94is .dayill (>lgall S| o (s wlilall gy adldl SLSLYI S 0
mlu)_g



I ==

ALK T

Predicted renewal potential in representative districts 5 JS.u.x“

Iab.2  List of high—potennial areas tor urban renewal

% 1 S G A M
B ST LT ML
il E STBF I  SOH E  AE P E B  TO BE  i
[y fES AR GEP 100 R SR RS B R e il
HIER FLANBTETIE  Mesl B R AU H Tl K G R i
i R7JE K P R T I R TR B I R B S b R < L G R AR
]S BB EIE ) cp R
CH RS T B A T g T L R R I
EES M Al e e e BRI i SRR Bl L A
[EIEFaES TR R B R L SL i 3EER ae
FIE F L B T B L PR L
PR Pl I R ETIE EEEEE EE LS R
E E F R EIE B Ml e BT TR
i i i
FOER B i Al TBFRL S0 TR
o IT]ES A il T
E RS B B

List of high-potential urban-renewal areas 2 Jg):_x“
ezl

Zhu Yuxi, Zhu Le, Yang Jiangiang. Multiple deprivation indices in identifying British urban-renewal areas [J]. Urban Planning International, 2025, 40(1): [1]
.97-106

.Desjardins X. Greater Paris and its lessons for metropolitan strategic planning [J]. Town Planning Review, 2018, 89(1): 1-22 [2]

.Ahlfeldt G M, Maennig W, Richter F J. Zoning in reunified Berlin [M] // One Hundred Years of Zoning. Springer, 2017 [3]

.Mao Yu. Innovation in urban health assessment for renewal planning [J]. Planners, 2022, 38(2): 114-120 [4]

.Duan Jin, Shao Runging, Lan Wenlong, et al. Spatial genes [J]. City Planning Review, 2019, 43(2): 14-21 [5]

.Shan R, Zhang S, Li K. Changing traditional urban fabric in Shanghai old town [C]. IPHS Proceedings, 2022, 19(1): 273-284 [6]

.Li Xu, Li Ping, Luo Dan, et al. Evolution and prospects of urban morphological-gene research [J]. Urban Development Studies, 2019, 26(10): 67-75 [7]
.Delmelle E C. Mapping the DNA of urban neighborhoods [J]. Annals of the American Association of Geographers, 2016, 106(1): 36-56 [8]

.Wilson A. Urban and regional dynamics: hierarchies, DNA, and genetic planning [J]. Environment and Planning B, 2010, 37(5): 823-837 [9]

.Salvati L, Ferrara A, Chelli F. Long-term growth and metropolitan spatial structures [J]. Geografisk Tidsskrift, 2018, 118(1): 56-71 [10]

.Fleischmann M, Feliciotti A, Romice O, et al. Numerical taxonomy of urban form [J]. Environment and Planning B, 2021, 49: 1283-1299 [1 1]



.Fleischmann M, Romice O, Porta S. Measuring urban form comprehensively [J]. Environment and Planning B, 2020, 48: 2133-2150 [12]
.Cheng Haomiao, Wang Bowei. Morphological assessment of urban sprawl in Shanghai's Xinjiangwan area [J]. Housing Science, 2017, 37(3): 46-52 [1 3]

Hu Xuefeng, Yan Yan, Zhu Xiaohui, et al. Quantitative identification of spatial genes in characteristic towns and villages [J]. Urban Planning Forum, [14]

.2022(S2): 221-228

Zhang Zhonghua, Wang Xuesong. Spatial-gene identification in Qingmuchuan traditional village [J]. Journal of Northwest University, 2025, 55(2): [15]
.420-437

.Ma Li, Yang Tao. Gene mapping of ethnic architecture in the Three Parallel Rivers region [J]. Chinese & Overseas Architecture, 2025(6): 1-11 [16]

.Xu Yunfei, Li Yu, Liu Suyi. Extracting and quantifying spatial genes in traditional small towns [J]. Urban Development Studies, 2023, 30(3): 73-80 [17]
.Gao He, Wang Cong. Spatial evolution of Daging's historic urban area based on spatial-gene theory [J]. Architecture & Culture, 2025(3): 175-177 [18]
.Wang Shusheng. Genes of Chinese urban mountain-water landscapes and modern inheritance [J]. Urban Development Studies, 2016, 23(12): 1-4 [19]
.Zhang Tingwei. Theoretical origins and paradigm shifts in urban renewal [J]. Urban Planning Forum, 2020(1): 9-16 [20]

.Wu Nan, Zhang Xianfeng, Yu Shiwei. Superimposed scenes in historic-district renewal [J]. Interior Design + Construction, 2025(1): 118-119 [2 1]

Jin Yanli, Li Tian, Guo Peng, et al. Historic-district renewal strategies under spatial-gene theory [J]. Sichuan Architecture, 2024, 44(S1): 123-125 [2 2]

Gao Haifeng, Chen Haochi, Lin Changyuan, et al. Landscape spatial genes and renewal design in Lingnan water towns [J]. China Rural Water and [23]

.Hydropower, 2025(7): 12-17

Wang Fangliang, Zhang Qi. Renewal of an old-city transport-hub district from an area-coordination perspective [J]. Urbanism and Architecture, [24]

.2024, 21(15): 109-113

.Moudon A V. Urban morphology as an emerging interdisciplinary field [J]. Urban Morphology, 1997, 1(1): 3-10 [25]
.Conzen M R G. Alnwick, Northumberland: a study in town-plan analysis [J]. Transactions and Papers, 1960(27): iii-122 [26]
.Zhou Tao, Li Jing. Evolution of planar form in Chinese urban blocks [J]. Human Geography, 2014, 29(5): 56-62 [27]

Yang Yongchun, Zhang Lixi, Li Zhiyong, et al. Building-oriented urban-renewal research in Lanzhou [J]. Scientia Geographica Sinica, 2009, 29(1): 36- [28]
41

.Wang Lin. Urban-renewal typology and strategy in Shanghai [J]. Shanghai Urban Planning Review, 2023(4): 8-14 [29]
.Steiniger S, Lange T, Burghardt D, et al. Classification of urban building structures [J]. Transactions in GIS, 2008, 12(1): 31-59 [30]

Dibble J, Prelorendjos A, Romice O, et al. Morphometric foundations of urban-form evolution [J]. Environment and Planning B, 2017, 46(4): 707- [3 1]

.730

.Jiang Ying, Li Yige, Duan Jin. A pathway for identifying and extracting spatial genes [J]. Urban Planning Forum, 2025(1): 18-24 [32]

.Duan Jin, Jiang Ying, Li Yige, et al. Meaning and mechanisms of spatial genes [J]. City Planning Review, 2022, 46(3): 7-14 [33]

.Huang Yilun. Planning strategies for old-area renewal in megacities: Shanghai [J]. Shanghai Urban Planning Review, 2023(6): 61-68 [34]

.Liu Z, Tang H, Feng L, et al. CBRA: multi-annual high-resolution building rooftop data in China [R/OL]. Zenodo, 2023 [35]

.Jochem W C, Tatem A J. Mapping multi-scale settlement patterns with the R package foot [J]. PLOS ONE, 2021, 16(2): e0247535 [36]

.Hsieh C M, Huang H C. Identifying potential wind corridors for urban cooling [J]. Computers, Environment and Urban Systems, 2016, 57: 130-143 [37]
.Polsby D D, Popper R D. Compactness as a procedural safeguard [J]. Yale Law & Policy Review, 1991, 9: 301 [38]

.Dempster A P, Laird N M, Rubin D B. Maximum likelihood from incomplete data via the EM algorithm [J]. JRSS B, 1977, 39(1): 1-22 [39]

.Mclachlan G J, Lee S X, Rathnayake S I. Finite mixture models [J]. Annual Review of Statistics and Its Application, 2019, 6: 355-378 [40]

Wang Jingli, Liu Yilun, Ma Haoxiang, et al. Urban-renewal potential in Shenzhen using open big data [J]. Areal Research and Development, 2019, [41]
.38(3): 72-77



Wu Wenheng, Shi Haijin, Yang Bihong, et al. Renewal-potential analysis for urban enterprise-community land [J]. Acta Geographica Sinica, 2021, [42]
.76(10): 2391-2406

.Liu Chao, Chen Shuxi, Huang Zhiyi, et al. Urban-renewal potential assessment using multisource data [J]. World Architecture, 2023(7): 18-19 [43]

Wang Haiyun, Wang Hongmei, Zheng Minhui, et al. Planning-based potential analysis for three-old renewal [J]. Modern Urban Research, 2015(3): [44]
.78-85

.Xu Xuelin, Ma Yi, Zhu Zhengwei, et al. Renewal-potential assessment of Xiamen coastal space [J]. Planners, 2022, 38(2): 121-126 [45]

.Liu Zhuyang, Dong Jian, Chen Chen. Identifying urban-renewal potential areas using open data [J]. Journal of Urban Studies, 2024(5): 89-95 [46]
.Long Yuntao, Gu Jie. Urban-village renewal based on potential and building-quality assessment [J]. Journal of Urban Studies, 2022, 43(2): 59-64 [47]
.Bo Mingyang, Dai Daixin, Liao Wandi. Coastal-city resilience under compound rain-heat risk [J/OL]. Landscape Architecture, 2025: 1-25 [48]

.Zhou Zhihua. Machine Learning [M]. Beijing: Tsinghua University Press, 2016 [49]

o liloo Yl s8I 8o buoy doz 5



