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Abstract — In recent years, a variety of natural disasters continue to occur, giving urban residents a huge threat to life and 
property. As a "flexible" space of the city, urban green space plays a vital role in urban disaster prevention and mitigation. It is a 
serious problem of how to strengthen the construction of urban disaster prevention and avoidance green space. With the guidance 
of the planning index system and the application of the GIS, it analyzes the disaster avoidance capacity and the buffer area of 43 
disaster preventions and avoidance green space in Dujiangyan main urban area. The results show that until 2020 there will be one 
disaster prevention park having an effective disaster avoidance area of 5.00 hm2 and a buffer area of 3110.94 hm2, while the 
disaster avoidance capacity is 12500. There will be 11 temporary disaster avoidance green spaces having an effective disaster 
avoidance area of 41.25 hm2 and a buffer area of 2859.91hm2, while the disaster avoidance capacity is 206250. There will be 31 
emergency disaster avoidance green spaces having the effective disaster avoidance area of 27.70 hm2 and the buffer area of 1030.34 
hm2, while the disaster avoidance capacity is 277000. According to the results above, the corresponding planning recommendations 
are proposed on disaster prevention and avoidance green space in Dujiangyan.   
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I. INTRODUCTION 
 
City urbanization intensifies the city always facing a 

huge threat, a variety of natural disasters is also bring huge 
economic losses to the city. It is the most important in a 
disaster is how to approaching to maximize the evacuation, 
to carry out emergency rescue work, reduce the loss of life 
and property [1]. Urban green space as one of the urban 
infrastructure, not only has the rich urban landscape, adjust 
the microclimate, provide leisure entertainment for the public 
and other functions, but also because of its disaster 
prevention function and become the city's "disaster bearing 
body" [2]. Wenchuan earthquake brought to our a lesson is 
engraved on my heart, also let us see China is obviously 
lagging in the construction of city disaster prevention the 
space system. Due to the serious shortage of the number and 
size of the green space in disaster prevention, and the 
unreasonable structure of disaster prevention and reduction, 
it has caused a great impact on our country's disaster 
prevention and reduction. Therefore, the reasonable planning 
and construction of urban disaster prevention and avoidance 
green space has great significance in the urban emergency 
rescue and reconstruction work [3]. With the guidance of the 
planning index system and the application of the GIS, the 
paper analyzes the disaster prevention and avoidance green 
space in Dujiangyan main urban area, and then put forward 
to optimize the proposal. 

 
II. RESEARCH SCOPE AND OBJECT 

 
The scope of this study is the main urban area of 

Dujiangyan. The main control for detailed planning of 

Dujiangyan main urban area is show in Figure 1, it’s north 
to Lingyan mountain, south to Duwen highway, west to Wai  
 

 
Figure 1.  The land plan of Dujiangyan main urban area                          

(Source: Dujiangyan urban and Rural Construction Bureau)  

river and Jinma river, east to the Edge of the city 
construction land. The research object is disaster prevention 
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and avoidance green space in Dujiangyan main urban area, 
which has been defined in the “ Urban Green Space 
Classification Standard ” (CJJ/T85-2002). Based on the 
“Sichuan province urban disaster prevention and safe haven 
green planning guidelines (Trial) ” , disaster prevention 
green space is divided into the following three levels: 
Disaster Prevention Park, Temporary Hedge Green Space, 
Emergency Hedge Green. The data mainly come from 
“ Dujiangyan disaster reconstruction master plan ” 
(2008~2020) and “Dujiangyan city disaster prevention and 
safety planning ” (2008~2020), provided by Dujiangyan 
urban and Rural Construction Bureau . Planning to the end of 
2020, the main urban construction land area of 35.4km2, the 
size of the population reached 400000. 
 

III. RESEARCH CONTENTS 
 
According to the reconstruction overall plans of 

Dujiangyan (2008~2020), there are 1 disaster prevention 
park, 11 temporary disaster avoidance green spaces and 31 
emergency disaster avoidance green spaces in the planning 
of green space system planning for disaster prevention in the 
main urban zone. It is expected to build scientific, reasonable, 
perfect system, which is the planning of green space system 
planning for disaster in Dujiangyan. According to the actual 
situation of Dujiangyan and the third level disaster 
prevention hedge green space planning index system is 
shown in Table.1, using the existing data, this paper analysis 
the disaster prevention capacity(that is, the number of people 
can accommodate to avoid disaster, the effective area of 
green space divided by the effective safe haven area) and 
buffer area(using the point, line, surface and other elements 
of the GIS database, a polygon region with a certain buffer 
radius is constructed) of disaster prevention green space at all 
levels in Dujiangyan city, and then put forward the 
corresponding plan to implement the proposal [4-6].  

 
TABLE I.  THE PLANNING INDEX OF URBAN DISASTER 

PREVENTION AND AVOIDANCE GREEN SPACE IN DUJIANGYAN                                                                        
(DATE FROM DUJIANGYAN URBAN AND RURAL 

CONSTRUCTION) 

Type 
Refuge area 

for per 
(m2/person) 

Seivice 
radius 
（m） 

Walkin
g time  
(min) 

Area 
(hm2) 

Emergency disaster 
avoidance green 

space 
1 300 5～15 ≥0.1 

Temporary disaster 
avoidance green 

space 
2 1000 15～30 ≥2 

Disaster prevention 
park 4 3000 30～60 ≥5 

 
 

A. Disaster Prevention Park 

 
Disaster prevention park is the comprehensive municipal 

park or the green suburb land which could meet the 

requirements of the evacuation, and effectively ensure the 
safety of people, meanwhile the park must be safe and large. 
The park almost is about 30~60 minutes away on foot, its 
service radius is 1000~3000m, its evacuation area is usually 
more than 10hm2 [7], and it must be a large area with 
complete and evacuation function. At the end of the planning, 
there is 1 disaster prevention park in the main urban area of 
Dujiangyan, that is the residential park on 2ed loop road, its 
effective evacuation area is 5.00 hm2, and the park can 
accommodate 12500 people for protection. Setting the 
service radius as 3000m, using buffer analysis guide in 
ArcGIS 9.3 and Euclidean distance, Fig. (2) and Table.2 
show a conclusion that the disaster prevention park buffer 
area is 3110.94 hm2 . 

 

 
Figure 2.  The buffer analysis of disaster prevention park                     

(Modified Picture from Dujiangyan urban and Rural Construction) 

      From Figure 2, the buffer service area of disaster 
prevention park covers the northeast part of the city, 
including residential and commercial land that is population 
area, while the area without service is located in the west and 
south part of the main urban area. The southern area for 
education (school, etc) is out of the prevention park service 
area, but there are many squares, playgrounds and other open 
space, which can completely meet surrounding people’s 
evacuation needs. Therefore, the planning of disaster 
prevention park should be considered covering the 
residential and commercial land in the west and south of 
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main urban area, so that it could be better for emergency and 
disaster prevention.    

TABLE Ⅱ.  THE PLANNING INDEX OF DISASTER PREVENTION 
PAR KIN DUJIANGYAN MAIN URBAN AREA(2020) (DATE FROM 

DUJIANGYAN URBAN AND RURAL CONSTRUCTION) 

Num Name 
Affective 

evacuation 
area (hm2) 

Avoidance 
capacity 
(peopl) 

Buffer 
 area 
(hm2) Nature 

1 

The 
residential 

park on 2ed 
loop road 

5.00 12500 3110.94 
Residential 

park 

 

B. Temporary Disaster Avoidance Green Space 
 

TABLE Ⅲ. THE PLANNING INDEX OF TEMPORARY DISASTER 
PREVENTION AND AVOIDANCE GREEN SPACE IN DUJIANGYAN 
MAIN URBAN AREA(2020)                 (DATE FROM DUJIANGYAN 

URBAN AND RURAL CONSTRUCTION) 

Num Name 
Effective 

evacuation 
area (hm2) 

Avoidance 
capacity 
(people) 

Buffer 
 area 
(hm2) 

Nature 

1 
Residential park 
3 on MingFeng 

Road 
2.34 11700 350.61

Residential 
park 

2 
Field Cultural 

square 
2.63 13150 364.06

Green 
Space near 

street

3 
Residential park 
4 on MingFeng 

Road 
4.23 21150 284.62

Residential 
park 

4 Feng Shui square 2.16 10800 359.50
Green 

Space near 
street

5 
Dujiangyan 

square 
2.66 13300 344.80

Green 
Space near 

street

6 
Green space next 

to Qingcheng 
Bridge Street 

3.40 17000 401.74
Green 

Space near 
street

7 Minjiang square 5.99 29950 393.13
Green 

Space near 
street

8 
South ZouMa 

River park 
7.98 39900 511.71 Linear Park

9 Cultural square 2.70 13500 341.67
Green 

Space near 
street

10 
Residential park 
next to the first 

Chengguan Road 
3.77 18850 355.85

Residential 
park 

11 
Community 

garden next to 
Chengguan Road 

3.39 16950 396.76
Communit
y garden 

 Total 41.25 206250 
2859.9

1 
 

Note: The total temporary disaster avoidance green buffer area removes 
each overlap green buffer area. 

Temporary disaster avoidance green space is a safe area 
that people can get there in 15~30min on foot after a disaster 
occur, its main function is as a area for the public to refuge 
and be rescued temporarily when a disaster is occurring, and 

its area is more than 1hm2, its service radius is 500~1000m, 
so a large green space near street or residential park which 
can accommodate many people is selected as the temporary 
disaster avoidance green space [8]. At the end of the 
planning, there are 11 temporary disaster avoidance green 
spaces in the main urban area of Dujiangyan, the effective 
evacuation area is 41.25 hm2, and the park can accommodate 
206250 people for protection. Setting the service radius as 
1000m, using buffer analysis guide in ArcGIS 9.3, it is 
concluded that the disaster prevention park buffer area is 
2859.91 hm2 , and each disaster prevention park buffer area 
is shown in Figure 3 and Table.3.       

From Figure 3, the service area of temporary disaster 
avoidance green space that has been planned in the main 
urban area of Dujiangyan almost covers the residential, 
commercial land which is the population area. Meanwhile, 
Dujiangyan square, Fengshui square, the green space next to 
Qingcheng Bridge Street, Minjiang square, Cultural square, 
South ZouMa River park, residential park next to the first 
Chengguan Road and community garden next to Chengguan 
Road reduce the service area of disaster prevention park in 
the west of the main urban area, which really support and 
supply the disaster prevention park.  

 

 
Figure 3.  The buffer analysis of temporary disaster prevention and 

avoidance green space (Modified Picture from Dujiangyan urban and Rural 
Construction). 

 



CHUNYAN ZHU et al: THE PLANNING OF GREEN SPACES TO PREVENT AND AVOID URBAN DISASTERS IN … 

DOI 10.5013/IJSSST.a.17.46.27                                           27.4                           ISSN: 1473-804x online, 1473-8031 print 

C. Emergency Disaster Avoidance Green Space  
 
Emergency disaster avoidance green space is a place for 

people to evacuate and escape that is 5 ~ 15min away after 
the disaster occurred. Its main role is to play a transitional 
role and easy transfer people to temporary disaster avoidance 
green space or disaster prevention park [9]. its area is more 
than 0.1hm2 ,and its service radius is 300～500m. At the end 
of the planning, there are 31 emergency disaster avoidance 
green space in Dujiangyan main area, its effective evacuation 
area is 27.70 hm2, and it can accommodate 277000 people. 
Setting the service radius as 300m, using GIS 9.3, it is 
concluded that the buffer area is 1030.34 hm2 , and each 
disaster prevention park buffer area is shown in Figure .4 and 
Table.4. 

TABLE Ⅳ. THE PLANNING INDEX OF EMERGENCY DISASTER 
PREVENTION AND AVOIDANCE GREEN SPACE IN DUJIANGYAN 

MAIN URBAN AREA (DATE FROM DUJIANGYAN URBAN AND 
RURAL CONSTRUCTION) 

Num Name 
Effective 

evacuation 
area (hm2) 

Avoidance 
capacity 
(people) 

Buffer 
 area 
(hm2) 

Nature 

1 
East 

FuYang 
River park 

3.33 33300 64.49 Linear Park 

2 
Dam 

Culture 
Square 

1.82 18200 35.76 
Green 

Space near 
street

3 

Green 
Space near 

TianFu 
Road 

1.82 18200 72.50 
Green 

Space near 
street 

4 

Community 
garden 1 on 

FuYang 
Road 

0.67 6700 35.19 Community 
garden 

5 

Community 
garden on 
the Inner 

Loop 

0.50 5000 25.09 Community 
garden 

6 

Community 
garden on 
YinXin 
Road 

0.45 4500 29.12 Community 
garden 

7 

Linear Park 
on the west 
of FuYang 

River 

2.22 22200 74.63 Linear Park 

8 FuYang 
River Park 1.60 16000 26.65 City Park 

9 

Green 
Space on 

the 1st 
Loop Road 

0.11 1100 25.65 
Green 

Space near 
street 

10 

Community 
garden on 
HongMiao 

Road 

0.18 1800 24.68 Community 
garden 

11 

Green 
Space 2 on 

XueFu 
Road 

0.47 4700 59.64 
Green 

Space near 
street 

12 

Community 
garden on 
WenHui 

Road 

0.30 3000 27.40 Community 
garden 

13 

Linear Park 
on  

BoTiao 
River 

1.23 12300 49.00 Linear Park 

14 

Green 
Space on 
XinMa 
Road

0.26 2600 28.41 
Green 

Space near 
street 

15 

Green 
Space on 
TaiPing 

Road

0.11 1100 28.65 
Green 

Space near 
street 

16 

Green 
Space 2 on 

KangFu 
Road

0.24 2400 35.96 
Green 

Space near 
street 

17 

Community 
garden neat 
QinCheng 

Bridge

0.57 5700 29.94 Community 
garden 

18 

Community 
garden on 

ZouMa 
River

0.40 4000 27.33 Community 
garden 

19 LiBin 
Space 1.30 13000 35.65 

Green 
Space near 

street

20 

Green 
Space on 
YinBin 
Road

0.49 4900 30.96 
Green 

Space near 
street 

21 

Residential 
Park on 
ZouMa 
River

0.32 3200 25.48 District 
Park 

22 

Green 
Space on 

Dujiangyan 
Road

0.34 3400 25.78 
Attached 

Green 
Space 

23 

Green 
Space 2 on 
the north of 

Rainbow 
Road

0.41 4100 27.92 
Attached 

Green 
Space 

24 

Green 
Space 1 on 
the north of 

Rainbow 
Road

0.31 3100 28.36 
Attached 

Green 
Space 

25 
Tree 

Culture 
Square

2.10 21000 36.06 
Green 

Space near 
street

26 

Green 
Space 3 on 
MinFeng 

Road

0.33 3300 28.26 
Green 

Space near 
street 

27 

Green 
Space 2 on 
MinFeng 

Road

0.93 9300 29.48 District 
Park 

28 

Green 
Space 1 on 
MinFeng 

Road

2.40 24000 40.67 District 
Park 

29 

Green 
Space 1 on 
MinFeng 

Road

0.17 1700 31.23 
Green 

Space near 
street 

30 
TianFu 
Road 

Square
2.11 21100 37.28 

Green 
Space near 

street

31 

Community 
garden on 
FengXiang 

Road

0.21 2100 24.82 Community 
garden 

Total 27.70 277000 1030.34

Note：The total temporary disaster avoidance green buffer area removes 
each overlap green buffer area. 
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Emergency disaster avoidance green space must meet the 
needs that the victims can get to the space in time after a 
disaster. From Figure 4, there are still some area without 
service in the planning space in the main area of Dujiangyan. 
For these area without service, according to the balance of 
safe and disaster, there are some ways to adjust：1）The 
area without service in residential land, it is planned the 
playground and the square that is more than 1000m2 to adjust. 
2 ） The area without service in commercial land, it is 
planned the square that is more than 1000m2, green space on 
the corner of street and the large parking lap to adjust. 3）
The area without service in industrial land, it is planned the 
square that is more than 1000m2, green space on the corner 
of street and the large parking lap to adjust. 4）The area 
without service in the marginal land of main city area, the 
flat green space beside the planning is fully used to adjust 
[10]. 

 

 
Figure 4.  The buffer analysis of emergency disaster prevention                 

and avoidance green space                                                                       
(Modified Picture from Dujiangyan urban and Rural Construction) 

IV. THE IMPLEMENTATION SUGGESTION OF DUJIANGYAN 

DISASTER PREVENTION AND SAFE HAVEN GREEN PLAN    

Through the analysis of 43 disaster prevention and 
avoidance green space in Dujiangyan main urban area, the 
effectiveness should been key consideration , when it are 

planned and constructed. So as to improve the disaster 
prevention ability. The following suggestions are put forward.     

A. Expanding the Scale of Disaster Prevention and 
Avoidance 

Combined with “Dujiangyan Disaster Reconstruction 
Master Plan”, investigated and analyzed the site, the scale of 
urban green space should been expand and the space layout 
of disaster prevention and avoidance green space should 
been optimized. Fully digging the school, the subsidiary of 
green space resources potential advantages, larger area, good 
condition of attached green space will be brought into 
temporary disaster prevention hedge green [11]. While 
increasing the number and scale of disaster prevention park, 
the existing smaller urban green reasonable expansion, 
improve disaster prevention Greenbelt System of Dujiangyan 
City.  

B. A Reasonable and Balanced Layout of Urban Green 
Space 

Basing on the key points of disaster and disaster 
prevention in Dujiangyan City, studying the prevention, 
reduction prevention function of urban green space, analysis 
of its size, disaster prevention capacity, service radius and 
serving a population of matches, scientific and accurate 
assessment actual urban green space disaster prevention 
capability[12]. Reasonable and balanced  planning and 
layout Dujiangyan all kinds of green space, appropriate to 
improve the green planning and construction indicators, in 
order to better play the function of urban green space disaster 
prevention. 

C. Enhancing the Accessibility of Urban Disaster 
Prevention Hedge Green Space.    

Through the balanced and reasonable layout of urban 
disaster prevention hedge green space, it makes the safe 
haven to provide better service for the residential area and 
the more concentrated population area. Residential area park, 
the street next to the green, the school playground, city 
square, can be used as a temporary hedge green. In addition, 
it should increase the number of emergency emergency 
disaster avoidance green space. The reasonable plan for the 
evacuation passage is made, matching with the disaster 
prevention and avoidance green space matching. When the 
disaster occurs, the public can evacuate the dangerous area in 
the first time, and quickly reach the safe place of refuge 
within the radius of disaster prevention green space, so as to 
ensure the safety of the safe haven Green function. 

D. Strengthening the Construction of Urban Disaster 
Prevention and Avoidance Green Space Infrastructure  

To strengthen and improve the construction of 
infrastructure in disaster prevention and avoidance green 
space, such as emergency water device, energy lighting 
facilities, fire facilities, medical emergency facilities, 
temporary toilets, information communication facilities, etc. 
in addition, emergency command center, emergency material 
reserve, emergency helicopter stop and other rescue facilities 
are also essential. The park's public facilities were 
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humanization design, to meet disaster prevention and 
evacuation needs. Such as barrier free access, emergency 
shelter logo design. And hedge walls instead of fixed 
fire[13]. 

E. Strengthen Disaster Prevention Awareness, Improve 
Residents' Awareness of Disaster Prevention  

Not only to strengthen the capacity of disaster prevention 
green space, but also to strengthen disaster prevention 
propaganda. To the public in community, schools, units and 
other places provide with prevention knowledge propaganda 
manual , improve public awareness of disaster prevention 
and the ability of dealing with disaster. The regular 
organization of the public to carry out disaster prevention 
exercises, so that they have a certain risk prevention and risk 
prevention skills. The establishment of an eye-catching logo 
should be in the prevention and safety of green spaces and 
channels, so that people more clearly understand their 
position and function.  

 
V. CONCLUSION 

 
Urban green space, with its unique advantages to take 

responsibility for disaster prevention and avoidance , in 
urban planning and construction is an indispensable[14]. 
Improving the urban disaster prevention space planning, to 
deal with the frequent occurrence of urban disasters. The 
open green space in the city provides a safe and effective 
place for public evacuation. At the same time, with other 
functions of urban green space, the function of disaster 
prevention and safety is not only conducive to the 
construction of urban disaster prevention system, but also 
fully embodies the important significance of urban green 
space service. How to make urban green space in the greatest 
degree of disaster prevention and disaster prevention, it 
provide people's life and property security protection, but 
also need to combine with the actual case analysis. Different 
urban space has different requirements to the disaster 
prevention system.  

According to the specific circumstances of the city, the 
green space of disaster prevention and safety should be 

scientific and systematic analysis in the planning practice , so 
as to improve the urban disaster prevention and avoidance 
green space planning and construction.    
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