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ABSTRACT 
 
Considering the needs of earthquake rapid recovery and reconstruction after the quake, it 
is proposed in this paper that scientific decision aid system of the restoration and 
reconstruction based on GIS technology. The system could be used to evaluate the post-
earthquake restoration and reconstruction project funds forengineering structure of all 
kinds of housing (includingresidential housing, education system, health system, culture 
system, welfare system etc) and infrastructure (includingtransportation system, electric 
power system, communication system, electric power system, communication system, 
public civil facilities and hydraulic engineering etc). On the basis of detailed degree for 
the data achieved,it can be realized that the dynamic visual management of earthquake 
recovery and reconstruction fund evaluation system. The system has certain help to the 
reconstruction for engineering structure in earthquake disaster area. 
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INTRODUCTION 
 
 Destructive earthquakes not only caused heavy casualties, but also lead to varying degrees of damage to engineering 
structure and equipment facilities. It is war that to restore the normal order of production and living as soon as possible by the 
earthquake emergency rescue or reconstruction after an earthquake. The important precondition for winning the war is that 
the governments at all levels should make scientific and correct decision and do the work of restoration and reconstruction in 
time. In front of the complicated disaster caused by destructive earthquakes, the governments at all levels make decisions 
acorrding to the information from all sides and comprehensive analysis or processing of that information. It is difficult to 
provide one or a few good solutions for decision makers to choose from by one or a few experts with unilateral knowledge. 
However, it will abandon the secondary factors by giving a computer preset model and the calculation analysis function; and 
the computer could give objective answer soon even in real time according to the needs of humans. For post-earthquake 
recovery and reconstruction of government scientific policy-making, it is urgently needed a similar software that scientific 
decision aid system for the restoration and reconstruction based on GIS technology. About to the research on earthquake 
disasters management and post-earthquake recovery and reconstruction aid decision systems,it is the fledgling stage[1][2][3]or 
blank in China; and there are also some countries to study this subject in the world[4][5][6][7]. Therefore, it is very necessary to a 
work on the scientific decision aid system for reconstruction after earthquake disaster. 
 

SYSTEM REQUIREMENTS ANALYSIS 
 
 Scientific decision aid system for the restoration and reconstruction based on GIS technology is on the basis of the 
seismic damage assessment and the corresponding database for the engineering structure damaged in a investigated area. It 
can realizethe visualization dynamic management for the funds evaluation in the different areas including the post-earthquake 
restoration and reconstruction cost from all kinds of housing construction, infrastructure, industrial and mining enterprises of 
engineering structure damages. The system can provide the allocation of funds for restoration and reconstruction of 
engineering and it is suitable for local actual condition of the earthquake disaster area. What�s more, it can provide a basic 
service platform for decision-making of governments and reconstruction planning for the earthquake disaster area. The main 
function of the system are as follows: 
1) it can implemente visual simulation assessment for the funds of the post-earthquake restoration and reconstruction 

according to administrative area classification and according to industry classification; 
2) the suggestion that fund allocation of recovery and reconstruction could be provided; 
3) the flexible way of the output. 
 

 
 

Figure 1 : Rapid assessment schematics 
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SYSTEM DESIGN 
 
The principle of system evaluation 
 Scientific decision aid system of the restoration and reconstruction based on GIS technology is divided into rapid 
assessment and early evaluation of two phases. When the earthquake occurred early, at the beginning of assessment and the 
less data collected,the rapid assessment module is used[8]; the module takes use of the proportion estimation methodbased 
onpopulations which is the per capita indicators evaluation method. According to the local populations, post-earthquake 
restoration and reconstruction project funds of all kinds of housing (including housing, urban and rural, education system, 
health system, cultural system, social welfare system and grass-roots regime) and infrastructure (including transport system, 
power system, communication system, municipal public facilities, water conservancy project) could be calculated by the per 
capita indicators evaluation method. The evaluation method to calculate post-earthquake restoration and reconstruction 
project funds of enterprise is the proportion estimation method based on the proportion of GDP. The principle of rapid 
assessment is shown in Figure 1. 

 
When the earthquake disasterloss assessment is finished and the information is more, the early evaluation module is used[8]. 
The module takes use of the method based on earthquake disaster loss assessmentreport to calculate the post-earthquake 
restoration and reconstruction project funds for all kinds of housing; andthe method based on the proportion of direct 
economic loss assessment is used for the post-earthquake restoration and reconstruction project funding of infrastructures and 
enterprises. The principle of early evaluation is shown in Figure 2. 
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Figure 2 : The early evaluation principle diagram 
 
Theimplementation process of the system 
 The implementation process of the system,scientific decision aid system for the restoration and reconstruction based 
on GIS technology, is divided into three steps. The first step is the collection of data. The data includes the information of 
background layer and model parameter. The database for background layer information contains the population, GDP, the 
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information of constructions, infrastructures or enterprises. And the data of the unit price of reconstruction, the unit price of 
resetting,damage ratio and loss ratio are input the scientific decision aid system. The second step is the calculation of 
evaluation model. The assessment result can be divided into rapid assessment results and the early evaluation results acording 
to the precision of the assessment result. The last step is the results outputs. The scientific decision aid system could provide 
post-earthquake recovery and reconstruction project funds in accordance with the tpye of constructions. The output mode can 
be used in a text or graphics output. The implementation process of scientific decision aid system is shown in Figure 3. 
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Figure 3 : The business flow diagram of the system 
 
The system function is introduced in detail 
 The functions of scientific decision aid system for the restoration and reconstruction based on GIS technology 
contain the basic information, model parameters, the analysis of recovery and reconstruction funds requirements, and the 
output of the results. The main interface is as shown in Figure 4; and the main functions of the system mend are shown in 
TABLE 1. 
 

 
 

Figure 4 : Main interface of the system 
 

TABLE 1 : The main function menu of the system 
 

Set the 
earthquake 

Basic 
information 

The information of Model 
parameters 

The fund 
demand analysis 

The results for recovery 
and reconstruction 

The 
parameters 
input 

Administrative 
area 
Intensity 
influence area 
Evaluation area 
Building 
information 

The loss ratio of simple houses 
The loss ratio of non-simple houses 
The unit price of reconstruction 
The unit price of resetting 
Direct economic loss of all kinds of 
infrastructures Direct economic loss 
of enterprise 

The intensity 
influence coefficient 
Rapid assessment 
Early evaluation 
results 

Graphics display of 
Evaluation results 
The analysis results of rapid 
assessment and early 
evaluation 

(1) Set the earthquake 
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 When the earthquake occurred early,no damage intensity information, the earthquake intensity influence field can be 
determined by setting the earthquake. The post-earthquake restoration and reconstruction project funds are estimated by the 
method of the rapid assessment. In this system, the dialog box for setting earthquakes can appear by just click the set button. The 
dialog box is shown in Figure 5. The intensity influence field is calculated by the parameters input. It is as shown in Figure 6. 
 

 
 

Figure 5 : The dialog box for setting the earthquake 
 

 
 

Figure 6 : Influence field ofintensity 
 

(2) Basic information 
 Basic information refers to the background layer information, including administrative area, intensity influence area, 
evaluation area, building information and so on. This information can provide support for the calculation and analysis of 
models. It is as shown in Figure 7 and 8. 
 

 
 

Figure 7 : Information of evaluation areas 
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Figure 8 : Housing Building Information 
 
(3)The information of model parameters 
 Model parameter information refers to the input data according to the actual circumstance of earthquake. It 
containsthe loss ratio of simple houses,the unit price of reconstruction, the unit price of resetting, direct economic loss of all 
kinds of infrastructuresor enterprise and so on. The input of data can use the way by interface input and invoke the text, as 
shown in Figure 9,10,11,12. 
 

 
 

Figure 9 : The loss rate for the non-simple houses 
 

 
 

Figure 10 : Reconstruction unit price of housing 
 

 
 

Figure 11 : Direct economic losses of the infrastructure 
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Figure 12 : Direct economic losses of enterprises 
 
(4)The fund demand analysis and the results forrecovery and reconstruction 
 By clicking the corresponding button in the main menu for the requirement analysis of recovery and reconstruction 
fund, the intensity influence coefficient,rapid assessment and early evaluation results can be calculated. The analysis results 
of rapid assessment and early evaluationcan be shown two ways such asthe display interface and text. It is shown in Figure 
13, Figure 14, Figure 15,and Figure 16. 
 

 
 

Figure 13 : Theresults output of rapid assessment 
 

 
 

Figure 14 : The result output of early evaluation 
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Figure 15 : Selection window for graphics display of Evaluation results 
 

 
 

Figure 16 : The evaluation results of enterprises 
 

CONCLUSIONS 
 
 It is analyzed that the needs of scientific decision aid system of the restoration and reconstruction based on GIS 
technology in this paper. And it is introduced that the operation principle and the system function. The system could be used 
to evaluate the post-earthquake restoration and reconstruction project funds for engineering structure of all kinds of housing 
and infrastructure. The system can be realized that the dynamic visual management of earthquake recovery and 
reconstruction fund evaluation system. What�s more, it can provide a basic service platform for decision-making of 
governments and reconstruction planning for the earthquake disaster area. 
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