\ f||| $> 2026GeoAl Q / PR TR IE

Identifying urban renewal based on

multi-source data fusion

Presenter Name: Ci Song
Department: State Key Laboratory of Resources and Environmental Information System
Institute of Geographic Sciences and Natural Resources Research,

Chinese Academy of Sciences

June 4th; 2026



OUTLINE

e
Introduction

Urban renewal implementations processes are crucial
foundations for not only understanding the evolutionary
patterns of urban development, but also making effective
decisions in urban renewal planning.
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Results

Based on the proposed models, we successfully identify

three types of urban renewal: physical renewal, functional

renewal, and upgrading renewal and find spatial patterns
kat different scales.

~

/

~
Methodology

We integrate multi-source data including remote sensing
images, project license, POl data and street view images,
and construct two learning models, MTURI and FBURI, to
identify different types of urban renewals. /

o

N

Conclusions

The fusion-based model can effectively enhance the
precision and stability of urban renewal identification,
offering empirical support for typical renewal pattern
induction and regional differentiated urban governance.. /

Fh AL B R Y 5 B IR ST

Institute of Geographic Sciences and
Natural Resources Research, CAS




Fh AL B R Y 5 B IR ST

Institute of Geographic Sciences and
Natural Resources Research, CAS

Introduction——China's urban renewal

. Large-scale demolition Rapid urbanization : human-centered high-
Time : From speed to quality :
Phase and reconstruction development quality development

Period 1: 1990s Period 2: 2000-2010 Period 3: 2010-2020 Period 4: After 2020
Solving housing shortages “Three-old renovation” Living environment improving Comprehensive upgrading
illegal buildings Old residences

demolish renovation

Fine-grained

Environment
upgrading

High-quality | SDGs

_/

Identifying different types of urban renewal are crucial foundations for not only understanding the
evolutionary patterns of urban development, but also making effective decisions in urban planning.
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COIIlplQXlty of urban renewal [/ it ooy s
stakeholders [ Government ] [ Enterprise J [ Public ]
Motivation Scale | Object
Economic Development [ city ] residence

® commercial upgrading
® industrial park transformation
® reuse of old factory buildings

. block ]
Infrastructure construction [ £ .
unction
® public spaces construction
® Transport facilities improvement
® educational facilities renewal [ Community ]
Environmental improvement o s
pen space upgrade

® Urban park construction

® Ecological corridor construction - i i i i
g building Qiyan main channel river project
® \Waterfront landscape development

Yaojiang Hutong Renewal project

How to comprehensively understand the multi-types urban renewal process?




Multi-Source Data of urban renewal
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Survey Data

Land Transaction Construction Project License
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Information about individual renewal Project

Location-Based Service Data
Cellphone signaling

GNSS location record
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Transformation of function or vitality

UAV Images
DEER

To AHLE K
: a\.—-t-" X {-—.‘- \ ‘\"--:-
Google EarthEngine ¥ f% LY
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Land use and land cover change

Social Network Data

Street View Images

[T}

G Ot .. i

ption and street scape information

a
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An example

“Xidan The New”
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Survery

{4

Gov. motivation

Q BRENE @ 2021

W

“Xidan The New” Project

LBS Data

Public vitality

RS Data

{

U

Land use change

POI

{

Function tranform

SVIs

{

Environment improve

2015 2023
Remote ;
Sensing data §
= —_ " i i ‘#“
Pre-renewal Preparation Early Construction ~ Under Construction Completion Operation
2015 2019 2022
* &= "7 POICount: 67. Includes 499~ ° " POI Count: 19. Consists  * » + POI Count: 30. Includes
POI ° retall and dining facilities exclusively of gates and o's o 18 shopping and dining
(mostly small-scale shops), plaza entrances/exits. Small Bl services (dominated by
primarily distributed along shops were demolished due * cafes and trendy brands),
the streets surrounding the ¢ . to construction and o= W1 mainly clustered around
plaza. renovation. C ... the sunken plaza.
Aominated by small roadside stalls Under construction and renovation process Improved shop quality with refined window
with disorderly vehicle parking. with storefronts temporarily closed. displays and an orderly street environment.
Street view
images
EO it BN




Problem Statement
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How to fuse multi-source data for identifying and analyzing
spatiotemporal patterns of urban renewal?

Motivation

Theoretical

methodological

Application

’ Broadens the research perspectives of urban renewal

’ A framework to fuse multi-source data for improving
precision of urban renewal identification

’ provides a scientific basis for refined urban renewal policies
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Challenges

Three Difficulties in Data Fusion

« Semantic complexity : spatial morphology, functional attributes and
environmental characteristics from different types of urban renewals need to

be defined by unified semantic expression.

« Multimodal Data : Numeric values, texts and images from multi-source

data need to integrated by a unified encoding and fusion model.

 Scale differences : Spatial resolution, temporal frequency and sampling

coverage need to be aligned across multi-source data.




Main Content
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MTURI

FBURI

(Multi-Type Urban Renewal
Identification)

® Street View Images Data
® Feature-Based ML model
® Streetscape Scale

i | Data Resampling Balanced Random Forest Decision Tree from Best Model
i

|

| | ClusterCentroids H { :

| [ ] L] [ ]

! SMOTE = T

1 grid search

| feature scaling 1 = .

| ross-validati

-
{
i

Stage2: renewal types
! Data Processing Balanced Random Forest Decision Tree from Best Model

i

H : .. 1 .

i 1| select renewal samples s, & »

| I LN ]

aa : [ ]

¢ | | balanced subsampling | = -y =
b

)

[ . 2

T grid scarch

feature scaling
cross-validation

(Fusion-Based Urban Renewal
Identification)
® Multi-source Data Fusion
® Transform + GAT model
® Multi-type urban renewal
Identification

s e ’_. g —d g
images : - ;; . o |8 '
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SBURI

(From street scale to community scale)

® (Old residential community
® Aggregation from point to
block
» ® Different renewal pattern

renewal dominant type

[~ ] upgrading [ 1 no renewal

[ 1 physical [ upgrading & functional
[ functional [ upgrading & physical
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Study Area and Data

Study Area: region within 5th Ring Road in Beijing
Multi-source Data:
Data source Introduction Data fields
Band ( Blue, Green, Red, NIR,
Landsat(5,7,8,9): 30mx30m SWIR1, SWIR2)
RS images Sentinel-2: 10m X 10m Indices ( NDVI, NDMI, NDBI,
Period: 2013—2023 IBI, NBR, NDSI, TCB, TCG,
TCW, TCA)
Proiect Beijing Municipal Commission  License ID, Function,
Urban Lice rJl e of Housing and Urban Rural Construction Location, —
renewal Development, 2006-2021 construction unit B
data B R
POI records 2014-2022 Name, PCode, Categories, etc. B H o i
Street View Baidu SVIs . 7 5
Images 20132023 RoadName, loc, heading, etc. 1 1
CIring2 il
BaSiC i:lrl:ngS !
Road Network, Administrative Boundary —ringd ]
Data e S s

i EE—————————————————————— o ...




Street view data Sampling
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f"Stepl: Data sampling and collecting

{ Beijing Road Netwok

Major Road

each point

other i —_
parameters

¥

View point

street view images along the street | L
direction at each point in time

(885,608 images)

-

Different
years

Street view
images

B389 degree

Generated sampling

Major Roads points at S0m-intervals
I (63,255 roads) .

headings of g'ufcufu.'e;.f the heading urlg{e.-;

from the direction of travel

Raw Sampling Point
Set (391,158 points)

1 Baidu map APl

—

R L soloctod Beiiing's 378 Ring: ROGENOH —— - m e mmm e e

T ——————— . —— R R [ S S —
e - ~ - —_— = e e = = . == K
T = - o g

= positive candidate points
! megative candidate points
* construction project points
sample roads
roads
[ the 3™ Ring
administrative boundary

Using panoid 1o determine
the timeline on raw points |

FEEETER
— bR RS
[ Taz2010
CO &

Samples

e 391,158 sample points ® 885,608 images

(50m-intervals)
e 2013-2023

® 1024x800




Categorizing and Labeling
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Three types urban renewals
® Beijing Master Urban Plan (2016-2035)

® Measures of Shenzhen Municipality on Urban Renewal

Phgfsical Renewal: building construction
or demolition

Upgrading Renewal: improving the living
environment or streetscape

I . e mme n L v el g =
2013 [Relep 2019 Rkl
| 2V Romiat %

B o g g Fy o, [ AT !

e ‘qp-ﬂﬂ*q".q’
N e P ey O 67 FL ol '*‘\

2013

o
-y

s |
Functional Renewal: change in building use,

such as commercial modernization

No Renewal: no change

Base Year: 2017

® ‘Development through Reduction’ Policy

A
- IFiREERY
AL
ThbEREEs
- FE

Labeling
® 8000 image pairs |
® 3600 Labels :

__________________________________
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MTURI Model (Feature-based)

R e e e e e e e e e e e e e e e e e e e e e e e e e e e e = e e e e e = e e e e e e e e e e e = e = = e o

e N
1 \

ey Table 1. Formulas and introductions for the street environment. \

segmentation overlay

HtHing Indices Formula Brief introduction

pole [——

traftic sign Built feature Facade,,_ratio Facadey_ratio = Prgpge Facade,, ratio is the pixel ratio of building facade.

vegetation description Wall,_ratio  Wall,_ratio = P, Wall,_ratio is the pixel ratio of the building's exterior walls.

tairaln Fence,_ratio  Fencey_ratio = Pryee Fence,,_ratio is the pixel ratio of the building’s fence.

oy Building_ratio  Building_ratio = Pracage + Puan + Prnce  Building_ratio is the pixel ratio of the proportion of all building area.

ey Building_level (1, 0 < Building_ratio < 0.1 Building_level is divided into six levels based on the proportion of building area.

it 2, 0.1 < Building_ratio < 0.2

Lk

, 0.2 < Building_ratio < 0.3
, 0.3 < Building_ratio < 0.4
. 0.4 < Building_ratio < 0.5

motorcycle

bicycle

LS

segmentation

e = e e e e e e e e e e e e e = e

6, Building_ratio = 0.5
Built semantic TextArea_ratio TextArea_ratio = Prex The area of the text boxes, (x0,y0) and (x1,y1) are the coordinates of the lower left and upper right carners of
characteristic d N the text box, respectively.
Text_info Text_info =33 (‘HE h,-_;) d is the dimension of the BERT model. N is the number of tokens in the text. h;; represents the value of the
= = Jjth dimension of the token h; output by the BERT model.
Street Greenness Greenness = Pyegatation Greenness refers to the coverage of vegetation in human-eye observation. P,egerarion denotes the proportion of
environment vegetation pixels.
perception Openness Openness = Py, Openness is the degree of sky visibility and refers to the composition of sky elements. Py, denotes the
- prapartion of sky pixels.
Enclosure Enclosure = Pruidng + Pregetaton Enclosure is the degree to which a street canyon is visually enclosed by buildings, walls, trees and other
+Ppance + Puval vertical elements. Poyiiding: Pregetation: Prence: Pwait, Tespectively, denote the proportion of building, vegetation,
) | = 5 fence and wall pixels.
; Text semantic )] l=1- E (f’—m) CDI refers to cplor diversity index of the image. p; is the total amount of pixels occupied by the color elements
I =1 Ly of class i. | is the total number of color types defined.

LI —_———— -

-

~

e e = = e e o e e = e e e o e e e e e e e e e e e e = = — = =

No renewal

Two-Step MTURI model

Physical renewal

Renewal Renewal »

Functional renewal

status Type

Upgrading renewal
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Results——The 374 Ring in Beijing

B Over 80% accuracy in predicting urban renewal N
status and types.
Table: Prediction results | e
Renewal Category accuracy |precisign recall FIl-score b Sl P T 5
YorN Yes 0.90 0.70 0.90 0.80 :
Type Upgrading 0.86 0.95 0.71 0.82
Physical 0.93 0.73 0.99 0.84 5
Functional 0.88 0.81 0.91 0.86 ff;';f:glf‘;f;;;m | e |0 ety e enct s
| @ incorrectly predicted renewal points 0 25 5 000 143 el 0153

B High precision: Second Ring Road and junctions of
East, West and South Third. Distinct visual features.
B Low precision: Hujialou Subdistrict along East Third

Ring Road and Guang'anmenwai near West Third (e (@) SNC)
. . the precision of upgrading renewal the precision of physical renewal the precision of functional renewal
Ring Road. Complex environments and obscure Tr— S — —

0 35 7

renewal features. ) e L.
Urban renewal identification result




Feature Analysis

Table 3. Statistical analysis of chanaes in indicators for three renewal types and their predicted results.
Physical renewal Functional renewal Upgrading renewal t-test significance
Indicator p/n Mean (Q1-Q3) Std Mean (Q1-Q3) Std Mean (Q1-Q3) Std p-f p-u f-u
change_facade,_ratio p 0.156 (0.057-0.217) 0.138 0.104 (0.035-0.150) 0.085 0.120 (0.034-0.185) 0.101 b ¥k * Taipinggiao Street heading=183.67 Youanmen Street heading=269.77
n 0.069 (0.046-0.092) 0.065 0127 (0031-0184) 0129 ___0124(0050-0177)  0.106 = = -
change_fence,_ratio p 0.023 (0.001-0.036) 0.035 0.012 (0-0.011) 0.031 0.020 (0.001-0.022) 0.035 b - ¥ Sakie
n 0.003 (0.002-0.005) 0.005 0.013 (0.001-0.010) 0.036 0.017 (0-0.017) 0.029 - - -
change_wall,_ratio p 0.013 (0-0.012) 0.026 0.002 (0-0.001) 0.007 0.010 (0-0.009) 0.021 Rk - S oz
n 0.023 (0.012-0.035) 0.033 0.004 (0-0.001) 0.010 0.009 (0-0.004) 0.023 - - - vor P _
change_openness p 0.144 (0.040-0.221) 0.116 0.092 (0.013-0.144) 0.097 U00T (0.005-0.132] 0.102 i s -
n 0.052 (0.0280-0.075) 0.066 0.101 (0.014-0.186) 0.105 0.115 (0.022-0.194) 0.105 - - - s _——
change_enclosure p 0.143 (0.045-0.212) 0123 0.099 (0.026-0.148) 0.090 0.121 (0.040-0.173) 0.108 ok * *% )
n 0.077 (0.052-0.101) 0.069 0.124 (0.045-0.148) 012 0.107 - - - om0
change_greenness p UUTETUUTS=UTOS] 0.085 0.054 (0.009-0.079) 0.065 0.097 (0.024-0.138) 0.107 * * x| gt R
n 0.011 (0.001-0.014) 0.010 0.068 (0.009-0.085) 0.106 0.057 (0.008-0.081) 0.071 i * - o o _
change_CDI p 0.129 (0.051-0.184) 0.110 0.121 (0.046-0.168) 0.105 . o=t 0.114 - - - (g) True label: functional renewal (h)  True label: functional renewal
n 0.055 (0.052-0.058) 0.008 0147.00044-0222) _ 0.134 0.132 (0.049-0.171) 0.123 ] b - Predict label: physical renewal Predict label: upgrading renewal
change_area_ratio p 0.004 (0-0.003) 0.009 0.010 (0.002-0.012) 0.013 0.002 (0-0.001) 0.009 FER 2 #F e e 2019 i W 3 '
n 0.008 (0.006-0.011) 0.007 0.005 (0-0) 0.020 0.008 (0-0.010) 0.013 - - - '
text_similarity p 0.070 (0-0) 0.224 0.362 (0-0.804) 0.402 0.028 (0-0) 0.130 R % i
n 0 (0-0) 0 0 (0-0) 0 0.248 (0-0.619) 037 - i bl

p-f denotes the t-test between physical renewal and functional renewal. p-u denotes the t-test between physical renewal and upgrading renewal. f~u denotes the t-test between func-

tional renewal and upgrading renewal. (-] Not significant. Beixiaguan Street heading=265.89 .l.inrong Street I1ca|:|ng=35?.4

*p < 05. Fp < .01. **p < 001 =~ i =
Bold highlight the values that the paper explicitly identifies as having undergone significant changes. sis0
E-RERLE .
Changes in indicators Changes in indicators
change facade, ratio change fence,_ratio change wall, ratio change greenness change openness change enclosure change CDI change area ratio text similarity

.S




Fusion-Based Model (C pmomens susmns

/{y"\
Multi-source Fusion Urban Renewal Identification Model (MFURI)
: . ez - :". . H.“,‘ | -i 3 ’ :, .
Rl e - - remote sensing renewal type
g .‘\_' ? _!. & .f" ,: .
gt s 0k 8 remote sensing data feature vectors
i (o \ '- ’L - . . E
! . ! e B | ;ﬁ = no renewal
. | 3 = -
it g R .Y ,w'we.wmw;;:m 3 . - = i ¢”] 7
- 3| i, | 2 .
\ T1 T2 ) hvsical al
\ 2 @, physical renew
\ —> POI = = | =5 —| @ =
) e = =
- o
[t — & = — = V i .
1 S E, upgrading renewal
‘ e 1 construction project | = fusion features
l(]IOm ' B s i, i i feature vectors (¢"]
nstruction proj
. ;3 st _':l,Ct N _ p oczcit y’~ functional renewal
i —p —
Street view sampling points

street feature vectors

T1 T2
street view images




Encoding Framework
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Build a feature extraction and
encoding framework :

street branch — ResNetl101

remote sensing

branch CNN

POI branch = GAT

c0n§truct10n — MLP
project branch

street view __

images

remote
sensing data

POI =
construction
project

T1

T1

©
©
&5 '
< E l
@ -
ResNet101|— £% — 3 ZA
= street view @ =
Y featurel — E — '§ —
_ 2 £
E street view 8 1
ResNet101 | — §.5 - HiCIRaE street feature vectors
% I [B.3,800,1024]
£ E street view
o feature?2
(W]
X ////
ConvBNRelu — ‘ s 1
=
remote sensing — aQE — -% —
featurel z =
o
@]

remote sensing
feature vectors

A

|
KNN Graph
l

remote sensing
diff feature
ConvBNRelu _—
remote sensing

feature2

Node
Embedding

- | Embedding = MLP =

Masked Attention

— | GAT Encoder | =

Pooling

[B.16,10,10]

Graph Attention
Pooling

POI functional
feature vectors
G (V,E)

!
=

construction project
feature vectors
[B. M, 8]
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Model Training and Evaluating

L , construction
street view Images remote sensing data POI data project data

i 1 1 1 Experiment

[streetviewbranch][ [EMOtessensing ][ POI branch H elnaiarel } ------------------------------------------------------ .

branch project branch
Area: Within 5th Ring Road

| | l l

? 1280 ch f 256 ch 256 ch 256 ch

Year: 20713-2023

—_———— e e e e e m—_———t——— e ——

I;Lep Visual Feature Interfaction

I' ' [ Senlantic Contextual Bias Inljection } i :
| ~ L | ! o E
i Cross-modal Attentlon i i (ot — Layelj [ C%I;f)gzﬁi;nl});;iicji i Nsam pIES: 8000, Traini ng (80%)- i
4 | o ! ° 1
i Lo l 100y ] ‘ Remote Sensing| i N (2361026) (256->1028) i . Evaluati ng (20%) !
| [ CrossAttentlon ] Projection Layer | | , ! | | :
|  (256->1028) ) | | POI Gati Construction ] : : !
I ' : atng [ Project Gating | : Accuracy: 0.801 7 F1 -Score: 0.776, !
| LayerNorm ] ’ r : i | | bias bias | : : :
: | | ° 1
i ) |—> (dtzd uston : : main visual feature - : ! AUC’ 0.926 :
| Module 1 + | e
l , :
S et S Results of different urban renewal types
| Classif g - |
i e MLP_(BN->Rel.U->Dropout) i Types precision recall Fl-score Num.
| |
| Output (Linear -> 4) | No renewal 0.84 091  0.88 701
T l_“““_““““l ___________ — ] """""""""I _______ | Physical 0.84 0.72 0.78 259
no renewal physical renewal upgrading renewal functional renewal Upgrading 0.73 0.67 0.70 383
Functional 0.73 0.77 0.75 257

.S
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Ablation

Ablation Experiment
Renewal Type
Data Overall Performance

no renewal physical renewal upgrading renewal functional renewal

OA  Macro Fl-score Macro AUC  precision recall precision  recall precision recall  precision  recall

SVIs (baseline) 0.766 0.747 0.909 0.85 0.82 0.82 0.78 0.64 0.61 0.67 0.80
SVIs + RS 0.796 0.771 0.918 0.87 0.89 0.86 0.69 0.68 0.71 0.72 0.77
FBURI model 0.801 0.776 0.926 0.84 0.91 0.84 0.72 0.73 0.67 0.73 0.77

Street-view attention heatmaps Feature perturbation

| I ST Top Drop T T -

[ ST Rand Drop
0.8 ] =
°
0.6
8
o
3]
o
o
o

0.4

0.2

Change in confidence
<=
<=
o
!
|
|

-
8
o o 8
021 o 8 )
Q
o s}
-0.4
o 0
3 d 0.6+ . . . .
(C) upgr. adlng renewal ( ) no renewal 1o renewal physical renewal upgrading renewal  functional renewal

Renewal Type




Case Studies——

Street Scale
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B Jinsong Area——

Old residential community renewal projects

e
; ) i
renewal dominant types
physical
— upgrading e
upgrading&physical o 02 04
/others (al)
» * » » ]
- -~ A e R e e AT i o= - -
n
-
|
Ip"c.
e — o ca - "
1
1
L g
- -
i L]
|} Chuivangliv . .......
Hlepinge Hepingeun '—‘,@ Dongli ¥ Chmiyamgilin
Lo \ Lone B | b Ch anghi
@ .1 Zhongli S
7 Chuiyangliu South Street
* Guanghe Road @ __-f . ® i
——— A .
? ) @
Hepingeon
3 Zonc F
.
Jinsong
L & Fone two o Jinsong
Lone one
P S s S - - = o' - — - .:

N ji
& @ ] .I : :
i f ™ ' TTT physical renewal ratio

g et |

0.20 - 0.40 Pempeep—decliir ] 4 ¢ | 0.20 - 0.40
— 0.40- 0,60 o -y — 0.40- 0.60 |
— 0.60 - 0.80 j | k ] —060-080  ® WMWY i
—0.80 - 1.00 — 0.80- 1.00
* upgrading renewal points (a2) e || * physical renewal points (a3) e L

Upgradlng Renewals (58.3%)

(f) upgrading renewal: bmldmg repamt -

e i %
(g) upgrading renewal:building repaint

Physical Renewals (22.3%)

Jinsong Pattern

urban villages = modern residential
buildings

® upgrading critical infrastructure
® addressing systemic deficiencies
® optimizing spatial functionality

® improving overall livability

__________________________________________
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Case Studies——Neighborhood Scale

B Tiantongyuan Community——The Biggest Community

— Second District: 45 renewal points, upgrading dominant

@ physical renewal

# upgrading renewal

# functional renewal

i
':
| 70
! , 60
N | S 0 | 50
‘.\ ¢ 40
J 1 30
E =9 e 20
SR Y <N
| A\ “~ renewal dominant type 0 — - .
,f‘ = " Jupgrading [ no renewal & & & & & Na &
: [ | physical [ upgrading & functional Q@% (\ci\\o q&b Q@'\\O Q&O Qv\\% &
G [ Jfunctional [ | upgrading & physical © X \@0 e A (\q(& <
0 02 o4 « physical points * upgrading points « functional points @07’ Q)&*\q é@\
N \S \)Q




Case Studies——TAZ Scale
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B Six Core Districts of Beijing

] |

Haidian P 1

Arga El"lnquvat n-driven Industri !

(Trﬂnsfor atio d Function ] :

\ R;la Zone haoyang 1

— 1 - 1

B S &= =75 ity rea o !

ijingshan D / istoric Featu ":

\ ﬂr_ls}erva jon and \ 1

: i .

/ Southern Are e e r?gchel !

ction-orientéd Quali & :

ﬁnpruvement and Large- l b S |

|~ s\ale Restructuring Zone 1

B Fenétai :
X / 3

, B ¢ :

@ S -

4 o 1

{ — k 1

/ ® 0~ 5 10 \ !

renewal dominant type '

functional physical & functional X

physical upgrading & physical :

upgrading upgrading & functional N

1

1

1

1

1

1

Upgrading Renewal

Contiguous built-up areas in core districts

® cultural heritage conservation
® public space improvement

® o0ld residential areas upgrading

Physical Renewal

Urban village in southwest area

® South City Revitalization Initiative

® |ogistics bases/wholes

® illegal structure demolition

Functional Renewal

Discrete patches in north and northeast area

® High-tech industries

® Innovation-driven offices

® technological services
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Conclusions

® Different data have distinct applicability in urban renewal identification and are
subject to scale limitations. Fusion-based model can improves the accuracy and

robustness of urban renewal 1dentification.

® The 1dentification results can provide solid empirical evidence of typical renewal

modes at different scales and carrying out regionally differentiated governance.

® Future work need to refine the categorization of urban renewal types and explore the

differences 1in urban renewal modes across cities.
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