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A Study on Data Adaptive Urban Design of Slow Walking System
in Hengfu Historic District of Shanghai
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Abstract

This paper discusses the paradigm for data adaptive urban design of pedestrian walking system in Hengfu historic district
of Shanghai. Hengfu historical district is in urgent trend for functional promotion. Firstly, focused on slow traffic system,
the quantitative evaluation is conducted based on big data analysis, integrated with traditional qualitative analysis. And the
planning guidelines are proposed accordingly. Secondly, a walk score system is formulated and the spatial prototype features
of different kinds of streets are generalized. The existing streets are divided into basically two categories: type A which would
strengthen existing historic features in the future, and type B which would dynamically adapt the features according to big
data feedbacks. Thirdly, design guidelines are proposed for spatial quality enhancement. The big data infrastructure is planted
and integrated with street context, with clear sets of spatial data collection methodology. And the cloud platform including big
data analysis, APP development, and spatial sensors for data-adaptive regeneration of historic district is established both for
dynamical spatial evaluation and information guidance for government, planners, citizens and enterprises.
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SYNOPSIS

A Study on Data Adaptive Urban
Design of Ped Walking System in
Hengfu Historic District of Shanghai

CAO Zhejing, LONG Ying, LIU Zhaodj, LIU Xiyu,
CHEN Jinliu
English Synopsis by CAO Zhejing

Hengfu is the biggest historical conservation area
in Shanghai, and it is also the origin of Shanghai
civilization. However, it subjects to much reces-
sion due to frequent property ownership changes
and community aging, further leading to the
fragmented urban context, illegal construction,
and historical building dilapidation. This paper
focuses on the slow traffic system in Hengfu,
and proposes the data adaptive design method of
historical district redevelopment.

Firstly, this paper comes up with planning
instructions according to multi-sources big
data based site analysis. The regional function
of Hengfu is ambiguous nowadays, and its tra-
ditional role as the strategic point for living,
culture and recreation needs to be strengthened.
And more functional nodes would be added to
act as the catalyst for development. Also, the
uncontrolled retailing and catering expansion
should be limited, and the life service requires to
be further balanced between demand and supply.

Secondly, the slow traffic system score evalu-
ation is conducted in four dimensions, namely
street attraction, street security, street quality,
and street historical features. The index system
is established based on the big data of POI,
micro-blog mood rating, urban pattern, street
view images, and so on. The index weight is
calculated based on survey and questionnaire
among residents. And the final score result is
supplemented with residents’ perception of pos-
itive-quality space and negative-quality space,
and the traffic flow survey of typical streets.
Subsequently, this paper classifies the existing
streets into type A streets, the characteristics of
which would be strengthened, and type B streets,
the spatial pattern of which would be dynam-

ically adjusted. Type A streets include three
different kinds of streets: street for historical
conservation (A1), street for shared commercial
use (A2), street for living and recreation (A3).
Similarly, type B street contains four different
kinds of streets: residential streets with shops
on the ground floor (B1), residential streets
without shops on the ground floor (B2), admin-
istrative streets with shops on the ground floor
(B3), administrative streets without shops on the
ground floor (B4).

Thirdly, this paper proposes the big data plat-
form as the spatial infrastructure, integrating
data mining, sensing, analysis, and so on. It
not only carries on-time data analysis of spatial
features of streets, but also promotes different
stakeholders to cooperation in urban redevelop-
ment and street design.

Finally, the urban design guidelines for both
type A and type B streets are formed. For type A
streets, the design guideline is oriented at long-
term functional and spatial blueprint shaping,
which is more stable and less changeable. And
the big data platform works at evaluating the gap
between the existing situations and planning, in
order to better strengthen certain historical fea-
tures. For type B streets, the street design guide-
lines are dynamic tool kits based on scenario
forecast. The big data platform aims at reflecting
real spatial changes, thus enabling better selec-
tion of street design tool kits. For example, B1
streets would be evaluated on the number and
percentages of different kinds of shops on the
ground floor, and thus the street pattern would be
flexibly adjusted to accommodate changing land
use and different needs.

All the virtual information of the Hengfu big
data platform is synthesized into single website,
consisting of four parts: big data sensing, big
data analysis, future planning and design guide-
lines, public participation portal. Big data not
only supplement traditional data for site analysis
and plan formulation on a large scale, but also
builds the dynamic data feedback platform for
instant planning and design evaluation, which in
turn supports the self-adaption of the designing
process. [0
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