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Method Exploration of Multi-source Data-driven Design of Blocks' Spatial
Quality Improvement: A Case Study of the Winning Scheme of Shanghai Urban
Design Challenge
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Abstract With the transition of urbanization phases, enhancing the quality of neighborhood spaces has become a focal point of urban design
in the new era. Concurrently, the rapid advancement of information technology is altering the context of traditional urban design,
presenting greater possibilities for improving neighborhood space quality. Presently, the application of new data technologies in block-
type urban design suffers from relatively limited research dimensions and insufficiently comprehensive content, making it challenging
to objectively depict the organic relationship between neighborhood space quality and environmental elements holistically. This
paper integrates the holistic view of urban design with the integrative capabilities of new data technology to explore the theoretical
connotations, content composition, and target concepts for enhancing neighborhood space quality amidst existing stock updates.
Subsequently, leveraging the advantages of multi-source data integration, a comprehensive research framework, a design indicator
system comprising multiple dimensions and factors, and corresponding technological pathways are constructed. Finally, employing
Xilingjiazhai Road, Wendingfang Commercial Street Neighborhood, and Small Lujiazui Financial and Business District as examples,
the feasibility of this technological approach in diverse neighborhood environments is preliminarily validated through the analysis of
key foundational indicators, problem diagnosis, goal vision, strategy framework, and assessment of design outcomes.
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Fig.4 The improvement path of Xilingjiazhai Road space quality
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Fig.5 The improvement path of Wendingfang commercial neighborhood space quality

BEELE VAR R A HERE R, 513
ZhZEH A5 . BT A DX 8t 1 45 42 22 1) |l
8 610 m2jgi/lZ690 m2, i L J& 17 [X I8 i 1
YUl H117 700 m2Hg %24 900 m2.@TFEA F
o ol e 1) 25 A e 4o A o7 G , A\ R
R A R R AR 3 3 T N ) A 1R
RERL DX A2 3 B2 5 3 A A 24T SRR O,
BSE AT 5 9 AM 2AT S B R 98 A A
WL HR 2 2B AT O 45 AT 50T i
BERAG I AT 5 S DR X % v [X A 56
FRARES A R IRT, Bl T 7 R AR o

33 ESHXESG

T 55 1 DX G051 2 A i R W G A R ) IX.
X ORBEZRME) PR7AE 8, AL
LB Pl R W rp O Sk, (ST A Z144.9 hm2,
SRR “HHERES T MHSEX.

KHKR-EF 0%,

33.1 HEisHr

OFETIREREH 2, LB 55 X £
HI<e:il WIS B2 5 5 05 B BAR SF bR A 7l 3k
PR Aol 28, 1450 B BRI B B ) i, AL 2
R 3 T 1 R IR B , A 2 4 ) AN iR o QFE R
I ATIRJE T, KB X AR RO =, 1R 1T R
GAES; ETIRE MW AR B T A
VA AT, MU 5 R o S ), TR
1TIlAT - Qe P IR BEJZ 1, R BT X R
JER AHNAT AR , S SR TC R , 47 1R B
725 RIS PR, 2 T IR 5 D N
IR, Kz X E R R AR
0 X DA PRARE B~ IR IR SE RO 5 AR
SR AR it A Wi ol 5 T X, S b ke
P R A U B o 1 A H I i
55 15 DX A FA AR A2 AT 15 sl R T A H
(WLKI6) o

https://www.shplanning.com.cn/. All rights reserved.

HKISLE | 61

332 WRITHE

FeT DL _EL W A, T LK B I 5K W
ST 55 1 XA AE S AL A5 5 15 B AR B —
TR ERFRBE PRI DA T 2 S 23 ) R
PRAE IR o VT 30 A 20 ARG 2 B
JIHIERE SR FIRNTE J1 M7 AR 52 e
BN SLARRAT A X 5 R B R T ARG, 4T
1 1R k5 R 5 IX o 3R YT T SRR

O N 285 7™ k5 2 36 ARk 5% Bl 45 33
i, 5%t SCRIAISE B PR FE A, AR v 55 X 3
REFR & TF 0 KRR AL 225, H 3% 35 1R
SRR XU AR T 28 7175 W5 SC A R 36 56
ORI H B 3 22 B ) AR @3l
BDXPATH W, NSRS ) R, I
EYG 519 5 5, Hm 1 AT R, AR
5% Wi v o 2 i RO A DX B A A BB 5
Hr L S M A1 BT 38 S U 1 it B0, K5 Hh
B 55T 55 I3 AR BT DX — 18, B0
SRAARE AT A T E A T, 3%
SAEEMTE L, 51 SHLEN N
5 b T 5% 25255 ] g ROR 923 782 m2jg b
3 423 m2, i AT X i AR 1162 500 m2H
hn%E102 000 m2. Q7 K R 5 X Tl =2
] e A5 50T B B 2 SRR B I It SRR, 3T
T SN 82 5 N AR B 18 DX 25 1) 5 ) I il B
iAol K H I E ARG 7 b P A RN 2
SRS ], 44 50 ) SR A J6 3 Bl BR B Y 52
£, T—I AL M B Pk BRI S AR R o

4 ZR5ie

TEIR AL B B B R, 9 R R
BB SRA 1P A7 TR, BT i A IX A )
B IE B A T I 3 T A 8 A TR o A SO
AT L 22T B VR W 7 B B AR
P AT SR B, S REAE A~ 88 LA 3 T 36
Hi 55 N\ 3055 75 1, AP 22 D A 416
e, % U S BER W LR i T TERE SR
PR bR IR R 5 5% B B2 45 50 DA A B 1 35
VHEORBEAR, FE 3 VY 1R K B SCE YDk
775 760 /N il 2 W < Tl 7 9% 187 XX AN RGRA
7] RO 2 20~ DT RE L5 BRI ARFAIE 751X B



62 | MK

Al UG T BR

5 FRRT CEaTT mR

(ISR

|
[Frem |—] RS >

[ amEn | eirE — |

RS ]

iEiTE || SRS (T

| mmes |

T TR AT K AR AR BT R I 15 AL
Ele /NBhZRME X =8 M BRI IR R R E

Fig.6 The improvement path of Small Lujiazui space quality

ANVE R, W28 Bk T 2% B AR T R R
P, AT A BRI A [F) 85 DXER 35 e 0 2 1] it J5 ot
REAH IV 1 BT BE T T 5o oy, PR K B R AR
Ak DX S0, SR B o 7 18 A i % 1) 1)
S KRR A 33 P T VT s DX A S 1%
Ji S 138 5 SO AR v L B 85 R 1, RAE Y
Jk 8 1o A AR B 2R U B A B AN A 8 A 3k
) AT , o IR 82 P o o b R 7 22 il 4
-5 SHRRIGOHT 5 /N il 58 W A1 Ay < o 95 77 IX %
Tl SR A B A b DX ER SRR, 440 v 55 15
XIhRES A1, WOR XA I B )

W T B DA A B R e, X T 2 R
B 3R 18 X BRI B B i S B AR
RIBATR 588 I — B IR X
M IR BT A S e 75 oK 5 Il Bt &k 9
e th Kz, B A DO PR 3 5 k2 AR IS WA
S BB RS H AR E B 45 B
BARAR BEAR S TR I BOHRS &, RS
ACHE & W B 3K B ki B B E K R
I, B 3% 784 AR BN X B SR N A 42
WRREEE R, TWEE “He—2H" RN
JER R “BR—EAT 4R,
833 IREA A BERIIT & 536, T LK
7 DX BT 1 R PR 5 2 1 55 e B 5 i P R

HH KR E# A 4,

AE> AT B, (A0 AT S0 A0 2 BR AR5 A0, A
A 25 24 36 R DR SRR i 7 765 3 48 (R Bk
B, FE R R DAL PR S
B BRI BRSO i R AL X R

S 3k References

[11 & Frafip et R THEF—T
0 B[] ST ALK, 2020, 44 (2) :20-26.
TANG Yan. Urban design transformation in the
era of refined governance: a binary thinking[J].
City Planning Review, 2020, 44(2): 20-26.

[21 B4 hEF WA RI SR EMHEE R[]
B R, 2016 (2) :133-139.

ZHAI Yujia, XU Leiging. Review of measurement
tools of urban design quality[J]. Time Architecture,
2016(2): 133-139.

81 *tF EF MAMSZF BN T &M B
[J]. & it, 2016 (4) :56-65.

YE Yu, ZHUANG Yu. The raising of quantitative
morphological tools in urban morphology[J].
Urban Design, 2016(4): 56-65.

[ & MmdhF, HIEM, % ETHERRENER

FEEHEE AR E T —UEIEE X A
B[], #FEA S, 2021, 41 (9) :1536-1545.
SI Rui, LIN Yaoyu, XIAO Zuopeng, et al. Spatio-
temporal analysis of built environment and street
vitality relationship based on street-level imagery:
a case study of Futian District, Shenzhen[J].
Scientia Geographica Sinica, 2021, 41(9): 1536-
1545.

Bl m# wHm 83T FEEEARHESE

W B Tr 5 R ] ALK, 2022, 46 (3)
106-114.
GAO Wei, JIA Menghan, ZHAO Mei, et al.
Review of progress and quantitative measurement
methods of research on street space[J]. City
Planning Review, 2022, 46(3): 106-114.

(6] #iRE, R, iy BT % RABYE WM T4

W AT M AR AE B AR AL R AR NE
I X A I [ R AL RI, 2019,
34 (5) :33-42.
YANG Junyan, WU Hao, ZHENG Yi. Research on
characteristics and interactive mechanism of street
walkability through multi-source big data: Nanjing
central district as a case study[J]. Urban Planning
International, 2019, 34(5): 33-42.

(71 B, 7. &T 2 REAEE QRN EHT
IR TR —— AR X = B R T EFH A A
B3], B Frdk ALk, 2018, 33 (1) :52-59.
SHENG Qiang, FANG Ke. Digital urban design
using space syntax analysis based on multi-
source data: an urban renewal project in Wuhan
Sanyanglu Area[J]. Urban Planning International,
2018, 33(1): 52-59.

B #AA &, 7 & REHEHET WM A
XMERWRF—RTREEA GATE R
AR H D). B B Ak, 2021, 36 (2) :1-6.
YANG Tianren, JIN Ying, FANG Zhou. Decision-
making for urban planning and design with multi-
source data: applications with urban systems
models and artificial intelligence[J]. Urban
Planning International, 2021, 36(2): 1-6.

01 #R%E, Kk AR #IRTRITEFTXREH

BHRLARWERRED] H R T AL
2021, 36 (2) :7-15.
YANG Junyan, ZHU Xiao. Exploration of the
step-by-step interactive design mode of artificial
intelligence urban design at the block scale[J].
Urban Planning International, 2021, 36(2): 7-15.

[10] BfRdk, #A vty BEEHEKIAET =4
P AT W 26 A —— 2= T SDNAFY 5 o 3% 7 %
2 [J]. HrE ST, 2022 (3) :133-139.

CHEN Zhimin, QIANG Dan, YE Yu. The
optimization of three-dimensional pedestrian
network in high-density built environment: an
exploration of precise urban design based on
sDNA[J]. New Architecture, 2022(3): 133-139.
(1] 2k E8# ETHRREPELTEHAR

https://www.shplanning.com.cn/. All rights reserved.



[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

5t R AT B K BRI E R ALK
2018, 33 (1) :34-42.

LONG Ying, CAO Zhejing. Methodology and
application of the self-feedback urban design
based on urban sensors and online platform[J].
Urban Planning International, 2018, 33(1): 34-42.
Koed, BR, e, . BIE IS o 7 o LRI
AREAMEL L BEREZ—URITEE F O
K A7 & LR A 4 B 3R ALK ¥ T, 2021
(5) :49-57.

ZHANG Xiaochun, SHAO Yuan, AN Jian, et al.
Building and application of the technical system
for data-driven activity planning: the case of
street quality improvement in Futian CBD of
Shenzhen[J]. Urban Planning Forum, 2021(5): 49-
57.

FWEEEBRRE F W AR ED B
T2 sy TEHRTRITEARKREEZD]L
R HE R A FR, 2023, 39 (4) :65-76.

LI Yu, CHEN Ziwei, XU Yuejia, et al. Computation,
generation and virtuality: an exploration of urban
design technology system based on diversified
digital tools[J]. Journal of Beijing University of
Civil Engineering and Architecture, 2023, 39(4):
65-76.

FEI 2 3. 4 TR U B 4R B R AT E
#4, 2015 (5) :10-13.

YANG Jiangiang. Urban design and space quality
improvement[J]. South Architecture, 2015(5): 10-
13.

GEHL J, SVARRE B. How to study public life:
methods in urban design[M]. Washington D C:
Island Press, 2013.

JACOBS A B. Great streets[M]. Cambridge: MIT
Press, 1993.

BRHERE REHA—RBITMT R
HAFEHIM] B F ¥, 8, ERE, % L
WP EREAT L R, 2017
BOSSELMANN P. Urban transformation:
understanding city form and design[M]. YAN
Jinbo, LI Hong, LI Fengyu, et al, translate.
Beijing: China Architecture & Building Press,
2017.

KON BT LR R R ] AL
X% F|, 2005 (2) :6-12.

ZHANG Jiantao. An epistemological analysis of
contemporary western urban design theories[J].
Urban Planning Forum, 2005(2): 6-12.
PIREGE, R TR, K W R B R SR
WEH[). WK, 2021 (4) :12-15.

YANG Jiangiang, ZHU Yuxi, ZHANG Qian. Urban
regeneration toward the improvement of spatial
quality[J]. Time Architecture, 2021(4): 12-15.
FRAL T = B E A 2 B st B[] B F
ift, 2020 (10) :29-33.

CHEN Min. Practicing micro urban regeneration
in Shanghai[J]. Architectural Journal, 2020(10):

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

29-33.

ER A AE. T EHHERER MR
Y. L ay B (M. b F 4R OB,
2020.

TANG Yan, YANG Dong, ZHU He. The inno-
vation of urban regeneration institutions in China:
experience from Guangzhou, Shenzhen and
Shanghai[M]. Beijing: Tsinghua University Press,
2020.

RO WA RS E AL B R R LiEAEHOR
R R Z BEIM]. L. B A AR A,
2020.

MO Xia. Urban design and renewal practice:
approaches of Shanghai development towards
an excellent global city[M]. Shanghai: Shanghai
Science and Technology Press, 2020.

R DN R KA B B 1S 4
A X AR 7 B B R A S B [0]. bR AL &I,
2018 (2) :84-88.

CHENG Rong. Planning and practice of a
15-minute community living circle in Shanghai
guided by promoting implementation[J]. Shanghai
Urban Planning Review, 2018(2): 84-88.

P —— %4 W ah aF A R[] A F,
2019, 39 (1) :31-40.

QIN Xiao, ZHEN Feng, WEI Zongcai. The
discussion of urban research in the future: data
driven or human-oriented driven[J]. Scientia
Geographica Sinica, 2019, 39(1): 31-40.

FUE RS, R, . AL E KW R
W X B[] R ALR], 2016 (3)
22-29.

MAO Mingrui, CHU Yan, ZHANG Pengying,
et al. Human activity map: the platform for data
augmented design[J]. Shanghai Urban Planning
Review, 2016(3): 22-29.

HEFFE KW £ HHEEIATRNY
TR R—— 5 T A 1048 B g 50 7 A0AL SCHR B
e bR AR, 2022 (6) 73-81.

HE Hui, FANG Yuxing, ZHANG Tong, et al. The
present and future of street space quality research:
quantitative analysis based on the visualization
literature at home and abroad in the past ten
years[J] . Shanghai Urban Planning Review,
2022(6): 73-81.

AR, BR %, XU 2 F 3 408 3T HOR W3k
A FE i RO R[] ST A ST, 2018 (6)
12-20.

HUAI Songyao, CHEN Zheng, LIU Song. The
quality of urban public space based on new
data and new technologies[J]. Urbanism and
Avrchitecture, 2018(6): 12-20.

Y E AR BB RS T
B—— U\ Lt & ¢ A K B AT R R
D] 3 A AR % F], 2017 (4) :47-55.

CAO Zhejing, LONG Ying. Methodology and

https://www.shplanning.com.cn/. All rights reserved.

[29]

[30]

HKISLE | 63

practice of data adaptive urban design: case study
of slow traffic system design in Shanghai Hengfu
Historical District[J]. Urban Planning Forum,
2017(4): 47-55.

HE, w3, B F S ESATE RN
L5t s W b % 5 KA BN
b ALK, 2020 (5) :71-79.

SHI Cheng, YUAN Qi, PAN Haixiao, et al.
Measuring walkability of street space and its
design control in the context of new analytical
techniques: a case study of Shanghai Jing'an
Temple area[J]. Shanghai Urban Planning Review,
2020(5): 71-79.

AEHR,ZY BT HER —NMLEF A,
M BB R 4] AR, 2020 (10) :8-14.

BAI Xueyan, TONG Ming. Micro urban
regeneration from the networks to nodes and vice
versa[J]. Architectural Journal, 2020(10): 8-14.






