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Urban residential areas are an important unit of urban disaster prevention and 

reduction, which affects the goals, strategies and countermeasures of urban disaster prevention 

and reduction. The characteristics of current research on evaluating residents' disaster 

prevention capabilities are not applicable to urban planning research and practice. Based on the 

concept of comprehensive disaster prevention, this paper establishes a theoretical formula for 
assessing vulnerability and constructs six evaluation indicators that affect the disaster 

prevention capacity of  residential areas. The weight of factors is determined by Delphi 

method and establish an evaluation model. Evaluate the disaster prevention capacity of 

residential areas using the standard evaluation guideline method. It provide guidance for 
evaluating the disaster prevention capacity of urban residential areas in China and formulating 

disaster prevention countermeasures.
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1.Basic thoughts and planning elements of disaster prevention in residential areas
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objects

System of 

planning elements

Segmentation of 

planning elements
Layout element

Material Land use and Residential Building density
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property construction building Building floor area ratio

Building quality --

People

Road
Road

Road network density

Road width

Road square

Accessibility

Effective area meeting 

evacuation needs

Public service 

facilities

Sports facilities

educational 

facility

Parking lot

Grassland

Medical and 

health 

Accessibility

Effective area meeting 

emergency needs

Commercial 

service

Community 

service

Administrative 

management

Municipal public 

service facilities

Water supply
Meeting emergency supply 

needs.
Electricity supply

Communication

2 Weights of element in the assessment of disaster prevention capability in residential 

areas

2.1 Major issues identification
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(3)

-

t12 -0.0048 0 -0.3284 0.1267 0.2361 1.69(39)

t13 0.0941 0.2956 -0.2067 -0.2894 -0.4148

t23 0.0585 0.2519 0.26742 -0.2899 -0.4744

Note: t12 in the represents the T-test value between the first group of design 

professionals and the second group of experts. t13 in the represents the T-test value 
between the first group of design professionals and the third group of government 

management practitioners. t23 in the represents the T-test value between the second 

group of experts and the third group of government management practitioners.

5 Final weights of expert scoring method
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Basic elements

Element 

characteris

tics

Element 

subdivisi

on

Control variable Value standard

Building quality 

(0.265)
-- --

Building quality 

(Qa)

The value is set as 3 for 

higher than the standard; 

the value is set as 1 for 

reaching the standard;  

the value is set as 0 for 

being  substandard

Road traffic 

(0.209)

Road 

network 

density 

(0.4)

Relations

hip 

between 

traffic 

and land 

use

Overall spatial 

structure (SS)

The value is set as 3 with 

higher road network 

density; the value is set 

as 1 with middle road 

network density; the 

value is set as 0 with  

large road network 

Road 

width (0.6)

Route 

selection 

and

surroundi

ng

building 

restrictio

ns

Road width (RW) 

(0.4)

The value is set as 3 for 

higher than the standard; 

the value is set as 1 for 

reaching the standard;  

the value is set as 0 for 

being substandard

Land function 

along the road 

(RL) (0.15)

The value is set as 3 for 

small flow traffic, 1 for 

general flow traffic, and 

0 for high flow traffic

Building setbacks 

along the road 

The setbacks is set as 3 

for more than 15 meters,  
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(RB) (0.3) as 1 for more than 5 

meters, and as 0 for less 

than 5 meters.

Building quality 

along the road 

(RQ) (0.15)

The value is set as 3 

when it is beyond the 

standard; the value is set 

as 1 when it is satisfy the 

standard; the value is set 

as 0 when it is 

substandard

Evacuation 

shelter (0.178)

Accessibili

ty

(0.3)

Public 

facilities 

layout

Time for taking 

refuge (ST)

The value is set as 3 for 

satisfying 

requirements. The 

value is set as 1 for not 

satisfying 

requirements.

Effective 

area (0.3)

Building 

capacity

Capacity for 

taking  refuge 

(SC)

The value is set as 3 for 

satisfying requirements. 

The value is set as 0 for 

not satisfying 

requirements

Safety 

(0.4)
Location

Safety of location 

(SL)

The value is set as 3 for 

satisfying requirements. 

The value is set as 0 for 

not satisfying 

requirements

Emergency 

service facilities 

(0.155)

Medical 

and health 

(0.4)

Location 

and

capacity 

of 

medical 

institutio

ns

Medical 

institution 

capacity (EH) 

(0.6)

The value is set as 3 for 

satisfying requirements. 

If there is an emergency 

plan but it does not meet 

the capacity 

requirements, set it as 1; 

if there is no emergency 

preparation, set it as 0

Food (0.3)

Location 

and

capacity 

of 

commerc

ial 

facility

Commercial 

facility capacity 

(EC) (0.4)

The value is set as 3 for 

satisfying requirements.

If there is a reserve of 

emergency supplies but 

the quantity does not 

meet the requirements, 

set it as 1; if there is no 
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Drinking 

water (0.3)

;Location 

and

capacity 

commerc

ial 

facility

reserve, set it as 0

Emergency 

support 

infrastructure

0.193

Electricity 

supply 

(0.3)

Electricit

y supply 

system

Safety measures 

for electricity 

supply system 

planning (IP) 

(0.3)

The value is set as 3 for 

those with disaster relief 

safety considerations, 0 

for those without such 

considerations

Water 

supply 

(0.4)

Water 

supply 

system

Safety measures 

for water supply 

system planning 

(IW) (0.4)

The value is set as 3 for 

those with disaster relief 

safety considerations, 0 

for those without such 

considerations

Communic

ation (0.3)

Commun

ication  

system

Safety measures 

for 

communication 

system planning 

(IC) (0.3)

The value is set as 3 for 

those with disaster relief 

safety considerations, 0 

for those without such 

considerations

3. Assessment method and practice of disaster prevention capability in residential area

3.1 Assessment method of disaster prevention capability
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4. Conclusion
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