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Spatial Research and Framework of Digital Portrait Technology for Urban
Sustainable Development
ZHENG Degao, LIN Chenhui, WU Hao, ZHANG Yongbo

Abstract: This paper reviews the evolution of the urban sustainable development
theory and reflects on the current challenges facing the generic use of the sustainabil-
ity concept in scientific research. To meet the imperative of enhancing space use effi-
ciency and spatial quality in the era of urban regeneration, the paper advocate for
the integration of space as a crucial perspective in sustainability research. It devel-
ops a technical framework for the spatial expression of economic, social, and envi-
ronmental development, with a specific focus on key elements and digital portrait.
The framework aligns spatial sustainability with the spatialization of economic, so-
cial, and environmental systems. By utilizing comprehensive and fine-grained spatio-
temporal big data from multiple sources, the paper introduces a multi-dimensional
digital portrait method, which is applied to Hangzhou and other typical areas in or-
der to realize sustainable urban development objectives.

Keywords: urban sustainability; spatialization studies; digital portraits
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Fig.1 Cluster analysis of keywords of papers on urban sustainable development
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Tab.1 Research focus on spatialization of urban sustainable development
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Fig.2 The technological framework succession of urban sustainable development
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Fig.3 Hangzhou economic sustainability digital portrait
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Fig.6 Digital portrait of Hangzhou’s urban spatial form
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Tab.2 Key elements and digital portrait of urban sustainable development
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Fig.7 Digital portrait technology framework for urban sustainable development

R

O AMHFEEBELEOEMTI000mBELEFE . DF500m B EFH
HILE 300 m & & &,

Q HEMEIABEFETRORFERI5minBER | LFRIPIE15 min
BAEF e EABRBATC300mBEEE,

B MEERRXABEFIZOFARER (A54A4ER) 1000mEE
Ffoit R LA MRS35300 m B & &,

@ IAREFHEAELEFIZOHEINEDHIEI000mBER . KFH
AE1000 m B E FF T %1000 m B EF

G FWAMRSEAEELZE T EOIEAREEY 1000 m B 2E £ Fl@ ) i
300 m & & &,

© ~NEEEFINES00 mEEEET @R L EEESEER,

D AHAEREEEIERR AASNE @R EAART 5 m? 0 R b,

S0k

(1] Ak THLELREAW D LRHR L S TRBLFEM])]. W KFF
AT FAELAFRR), 2022(1): 88—98.

[2] FRIRF, FF5Rk, AR BINRT THELRAR[)]. IR, 1999
(2): 96—102.

[3] #ei&, T, AEE, F . REWT HREIRT: BAF Kk 573k
B[] WA AR FF], 2022(4): 103-110.

[4] BRI RTALE T TR KR 49 AR AR ]]. 3T HLRIICF), 2000
(2): 30-34.

(5] #MfaE. BAH R W G MR F AL S Bt e B RG] AL
X, 2018, 42(6): 36—46.

[6] NIUWY,LU]J]J, KHAN A A. Spatial systems approach to sustainable
development: a conceptual framework[]]. Environmental Manage-

ment, 1993, 17(2): 179—186.



v B3R T AT A A AR 0 R AR R B IR AAER

BES HRE R B OKKE

[10]

(11]

(12]

(13]

[14]

[15]

[16]

(17]

(18] =

[19]

[20] =

[21]

[22]

(23]

[24]

[25]

EES
,2007(1): 21-24.

&R, X IE | FodIR T AR B ELA 1] PR AR F A, 2014(3):

12-19.

XA, ) IEE IR ASE IR T S KRN AR AR R BT T AL

%ICF), 1999(5): 35—37, 14—80.

BPR, TR, AR F L W RAE LT AR T TS R R R

Ferr HIEL 7)), P EAFREF, 2021, 36(8): 940—949.

RAEML, 53 . TH 55 % E RS a9 = AR [J]. B34, 2017

FH. AT, HRE RT THELR AAZ R M) w22
L

(4): 52-57.
o g dkt, b, S BN TH MR TS A M R[] R

HLX)FF], 2009(3): 99-107.

Kol A, M, SR, TR MR TR AR TR ). R
RIERTR, 2019, 26(7): 67—74.

X ERE, R . F B TR LR PSS LA R/ B AR ZAET R[]

HILHFZ, 2002(3): 324—330.

Rk A BT H LR T E AR E G HHR D] AE K,
2017.

«T—’FZJ ARG E SRS THEERFRT(D]. R FEX
#.2019.
B2, EAR R A E F I o AL AR AL E R T 64 JTAA) A

Llﬂm S FHLRI X, 2017(6): 111—114.
&%, BERAE. | WA M K= AR T AL

HF[I]. PRATHLR] ZF), 2015(2): 31-39.
B, BT THREWT LR k2 E X R[]
(3): 395—399.

EF L FON TN R EAEE B PERN R e B 28 [D]. "k
5,2021.
’%F)ﬁfﬂ % RAIET 09 3 B IR X AL S W) B IR 5 3 ek

RFEKF, 2019.

B, AT, R 2 TR AL A G A AR B R T SR 1A
AR Z[J/OL]. B R AK, [2024—01-09]: 1—12. hteps://doi.
org/10.19830/j.upi.2021.704
BEAF. AT F I AATHIEN LT R TR E RN S REF
A& A RIRAL[D]. #riT K52, 2022,
FaAkf . & T AR T S B A T A 3 TT L
K, 2013,
2 AR, X, AR S R 2R G R SRR SR TR 4k
FEU AR IR TR F A, 2021(5): 15-22.

A2 R A AE 5

LI, 2006

= A% [D]. dF Tk

[26]

[27]

(28]

[29]

[30]

(31]

(32]

[33] #

[34]

LA TRTHEFHRT R E R SRR
K, 2013.
F B AT S RBFESAALTT FomsE e s
BFR[D]. AR X, 2018,
F AR, M, X ARE, S AR B B AR R[], SR T ALY SR,
2022(5): 17-23.
#ik®, Lok, FME, F K= A ARLES T KT 4CIFEIE
BR49IA%n]]]. ALK SR, 2020(3): 88—95.

SRR, PR B Gk 7 B A 6 AR T AR S]], IR T ALK
5], 2019 (3): 50—57.
B E YMRAE, /£
F1, 2020(3): 32—40.
AAEAR . IR R &6 it 2 O ik AR ])]. R HLRNIC ), 1998
(3): 42—45.

HiEZ, TR, RRAE. TR TP FE
[J]. B FHLR], 2021, 36(4): 1-9.

[D]. d = e Tk

[R5y 1R K A=A

TSI T & 09 EHR[]]. T ALK F

& 04 5L T B 45 v

ik, Fdk, MORME, 5 K T8 ST 0 T R s ST 5 ML) 3
RIERHFFR[]. RAAR]FF], 2021(4): 43—-50.

f&mE. 2023-11

39



