30 | BuEigsE R R

EFRIGEN REMBMIOLT R RERMMT
ER R —UIURER X b

Construction and Method Exploration of Urban Color System Based on CAS
Theory: A Case Study of Wangfujing Block in Beijing
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Abstract In the context of national territory spatial planning, color is incorporated into the control elements of urban design, which has
become an important means to extend the urban context and shape the urban characteristics. Combined with the experience
of color development at home and abroad, this study summarizes the main problems of current urban color management and
control, introduces the complex adaptive system (CAS) theory, analyzes the connotation of urban color system from three
aspects of subject, characteristics and mechanism, and puts forward the system framework. On this basis, the paper clarifies
the adaptive relationship between the color system and the urban design system, including the application methods in the four
stages of overall design, block planning control, design guidance and implementation evaluation, and refines the technical
means and application scenarios. It then takes the Beijing Wangfujing block as an example for technical verification, the
control scheme for block renewal and governance is formed through color recognition of different scales, and the public
participation mechanism is built by using the social network platform to realize the application of color perception and design,
which makes the urban color that has always been difficult to quantify have the basic conditions for inclusion in the planning

index system and long-term monitoring, and provides a new idea for urban big data to support planning and design.
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Tab.1 Current situation of urban color planning in China
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Tab.2 Color analysis and practice supported by emerging data and methods
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Fig.1 Architecture of urban color system based on CAS theory
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Fig.3 Urban color perception and analysis path at block level
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Fig.4 Color coordination value curve of street facade
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Fig.5 Evaluation of color coordination degree of
Wangfujing pedestrian street
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Fig.6 Calibration of color data and determination of calibration parameters at the level of single
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Fig.7 Comparison of color coordination values of buildings on the east and west sides of Wangfujing before
and after renovation
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Fig.8 The social networking platform focusing on architecture and its color analysis

KHKR-£EF 0%,

- =
a4 TETECE S

L L]
| QLS

E9 EMINEE X E BRI G E
Fig.9 Color image map of the facade of the old city
in the capital functional core area

A , 72 18 2 7 DXVP A BT A R Al _E T X 4%
FATC R R TR S R MRS LE AT o
R P 2 GE AR S S B T T R

AR AR A B, DAy Sl ST I PPAG DL B T
FT AP o MU PTG PR 0T 52 3 BEALE DX
% i B A s AR R 5, B
12 5, WD €5 R 2 1) B b SR A P SR, - 25

B WS STAANE & RKIVE A RS 5%
LA TPAORB A R -

5 4t

ARG R ARIE N R GRS BB,
Wik R SR B B B XA IX
B PEW BE d LBV 51 T B Bes I (4R i
PRI BE” AT R R B B B 2 T -
ARG T X UL TR R B
EEARR: T, T BRI AR, 4G
PHHEALETE 6 b R i i 5
SO B2 i 0 A S 9 9 2 DA X 1
FEER “ERER b m— i, B A
R IR BEVEA AR T T A X AR B
VR, Ay el S B e SR RO\ A0 (0 RAAE 4
PRCIART Be, FEORUE AT I B AR (0 R U IR Y
I o e e S € R H) A A SARA 5

AR RGHERT, #X4Hob T,
TF I3 € R 5 9 B o AR I A3 B 3T
ZM, TEBUR AR D A BEVPAG B 5 R



51 BV J7 58 bl otk B FE R e A 1 A T T B
HE T 5 1 A LA o (W) o) A AR R T O
YRR T 3, TR R 5 A AR S 5 B B 4
S, DRy S T R R 6 U 4R (B B R UL T
i A 1A e B s — AL, kR
FrEERALTR B — Pl R G0 o

WS AFAE s ST P g e 2L, 045 25 U 5K
P IE F B DX 22 e, W0 2 RS SR K
B 53, SO0 )2 T AS [ S SRR 6 I W Bl
KA UM RAE AR AL A B A, ACSCHR 9 £ R B R
EAEH R A — R R RN, B I &
37 FH 4 BEATS 5 38k — P ik« X4 BT A R W58 A8
AL I R 2R A S, BT 5 O H 4 1 At
YT B A, BRSO A S Bk

frif%. i

7 X #k References

[ ®%#F AxERAECVRY A ERT X

[DO] b b s k¥, 2018.
ZHANG Mengyu. A study on the planning of
geography color protection in the old city of
Beijing[D]. Beijing: Beijing University of Civil
Engineering and Architecture, 2018.

[2] A%, 5f s EAMRT PR SRR HA £
B R[] T ALK, 2018 (4) (115-118.
BAO Xiaowen, QIU Huiying. Foreign experience
on urban colour construction and the enlightenment
of Shanghai[J]. Shanghai Urban Planning Review,
2018(4): 115-118.

Bl xi%= 47, £2XM, % BALHMREHE

AR A A AT R R, 2021,39 (6):
100-107.
LIU Junyao, KE Ke, GONG Zhiyuan, et al. Analysis
of color control system and characteristics in rural
areas of Japan[J]. Development of Small Cities &
Towns, 2021, 39(6): 100-107.

[4] #EE. W ey B AMEE M. B K
K M, 2004,

YIN Sijin. Planning and design of the city’s colorscape[M].
Nanjing: Southeast University Press, 2004.

[B] k. I oA HAX 5% HM] A
Tk B, 2006.

CUI Wei. The color programme and design of city
environment[M]. Beijing: China Architecture &
Building Press, 2006.

[6] kT 3k 3hdE &% 4 5 5 A X HIM] b
WP EEAT b E A, 2009.

ZHANG Changjiang. Color management and

planning design in urban context[M]. Beijing: China
Avrchitecture & Building Press, 2009.

[7] Exi i epREFHM] b P ERAT
A R A, 2013,

WANG Jinghong. City color: expressing city
spiritfM]. Beijing: China Architecture & Building
Press, 2013.

[8] ¥#Fah, KMk, Dk EIITRTEYEERR
a5 [3]. AXIE, 2020, 36 (18) :77-82.

XU Xuelin, ZHU Zhengwei, MA Yi. The practice
of establishing city color management system in
Xiamen[J]. Planners, 2020, 36(18): 77-82.

[9] Frfside, EM, A xR R A 8 OME P

EThEENnAAD RTAXE R REEE,
2022, 148 (2) :04022012.
XU Wanting, ZHANG Yuyang, LONG Ying. Valuing
the micropublic space: a perspective from Beijing
housing prices[J]. Journal of Urban Planning and
Development, 2022, 148(2): 04022012.

[10] # fi, vHagh, & 5 5. MATE R K ERAX 58

B—— ) L R A BI] bR AR,
2020 (3) :75-81.
CHU Xin, YE Zhongnan, HUANG Shasha. Urban
color planning and management in urban built
environment: a case study of Putuo District of
Shanghai[J]. Shanghai Urban Planning Review,
2020(3): 75-81.

[11] &=, Kk T &P AR S EEE—
LA T B[] A 4T, 2021, 18 (35) 4851
BAI Lan, LI Chengnan, ZHANG Xin. Exploration on
urban color planning practice: a case of Chengdu[J].
Urbanism and Architecture, 2021, 18(35): 48-51.

[12] fff, Er5, 43, % KD WERMX BHAER I

BRI E 24 DK ok F 4R, 2021, 35
(4) :30-37.
FU Qian, WANG Xuan, HUANG Yujing, et al.
Extraction and analysis of architectural color gene in
the main urban areas of Changsha City[J]. Journal of
Changsha University, 2021, 35(4): 30-37.

[13] B W&, 0. W R R R AR AR

dnfril g g AT —— DAL K BCE BB AP (3R
) [CUI% = g 3 7 X & R & 8 4536 L &
2018:110.
ZHOU Shangyi, SU Xian. Analysis on architectural
complex color perception under city control: a case study
of the Forbidden City (outline)[C]//Proceedings of the
3rd City Culture Development Forum. 2018: 110.

[14] v PR, #F . MTRETHEACY EE

O E——H& T A FHAE EIE ¥ 3 AR A
AAT] AL, 2019, 39 (5) :7-12.
YE Yu, ZHONG Teng, ZHONG Xiuming.
Quantitative measurement of architectural color at
city scale: a humanistic perspective analysis based
on street view data and machine learning[J]. Housing
Science, 2019, 39(5): 7-12.

[15] £ 4r. fh 4 R4 8 M T ELN] KiTéE, 2014
(11) :118-127.

BURHESRIRIT TR | 37

WANG Jinghong. What is good city color[J]. Fashion
Colour, 2014(11): 118-127.

[16] x| & . 3 T I BR 7 & A 18 0 7 G5 390 #3072
JAIM]. b AR B 22500k R, 2017,

LIU Chuncheng. The hidden order of city: complex
adaptive system theory in urban studies[M]. Beijing:
Social Sciences Academic Press (China), 2017.

[17] 7 # B . MM & 26 7 oy 5] 2 2% I [M].

A B Ao A A, 2018,
WEST G. Scale: the universal laws of growth,
innovation, sustainability, and the pace of life in
organisms, cities, economies, and companies[M].
ZHANG Pei, translate. Beijing: Citic Press, 2018.

[18] &KEe R, HAH, IR % ETELXZALE RN T

FOm A AL A8 5 3 507 0] 1048 5 4 R
2021, 7 (1) :28-37.
ZHANG Xiaodong, XU Dandan, WANG Liang, et al.
Model architecture and urban computing for parallel
cities based on complex adaptive systems[J]. Journal
of Command and Control, 2021, 7(1): 28-37.

[19] #h%eHeZ . [k 7 7 2 5t & 20 M [M]. B e
M EE . Ll IR BT AL, 2019,
HOLLAND J. Hidden order: how adaptation builds
complexity[M]. ZHOU Xiaomu, HAN Hui, translate.
Shanghai: Shanghai Science and Technology
Education Press, 2019.

[20] Aif. (& BpF I LR ALK ) 2 4 %

% #[EB/OL]. (2016-05-03) [2022-06-10]. https:/
mp.weixin.qq.com/s?__biz=MjM50DI30DQ3Ng==
&mid=2653247495&idx=1&sn=2687defa4e0d31be2
T1ccad6befd52a9&scene=4#wechat_redirect.
LONG Ying. [Special album] Data enhancement
design album of Shanghai Urban Planning
Review[EB/OL]. (2016-05-03) [2022-06-10]. https:/
mp.weixin.qg.com/s?__biz=MjM50DI30ODQ3Ng==
&mid=2653247495&idx=1&sn=2687defade0d31be2
71ccadbbefd52a9&scene=4#wechat_redirect.

[21] A, KB 5. BIEHBIOGTEL T B8 ZAX
L) AL, 2019, 43 (8) :34-40, 52.
LONG Ying, ZHANG Enjia. Smart urban planning
under the framework of data augmented design[J].
City Planning Review, 2019, 43(8): 34-40, 52.

[22] GOU A. 2 = 8] 45 4y oy 3 7 € ALK 7 % [J]. 7
YR M F, 2013, 38 (1) :65-72.

GOU A. Method of urban color plan based on spatial
configuration[J]. Color Research Application, 2013,
38(1): 65-72.

[23] WEINMANN M. & F 4 77 ¥ 5% 1% X ) % o
W ERE e =g AT ERYREN] B
WYMEZ ERAMEEGEARFHEN
ISPRSH: %148, 2019, 42 (2/W13) :1899-1906.
WEINMANN M. Fusion of hyperspectral,
multispectral, color and 3D point cloud information for
the semantic interpretation of urban environments[J].
International Archives of the Photogrammetry,
Remote Sensing and Spatial Information Sciences -
ISPRS Archives, 2019, 42(2/W13): 1899-1906.






