
Advances in Environmental Biology, 8(24) December 2014, Pages: 257-262 

 

AENSI Journals 

 

Advances in Environmental Biology 
 

ISSN-1995-0756      EISSN-1998-1066 

 

Journal home page: http://www.aensiweb.com/AEB/ 

 
 

Corresponding Author: Mohammadali Shorbi, PhD in Geo Information science (GIS),School of Civil Engineering, 

Engineering Campus, UniversitiSains Malaysia (USM), Seri Ampangan, SeberangPerai Selatan, 

14300 NibongTebal, Pulau Pinang, Malaysia. Young Researchers and Elite Club, Maybod 

Branch, Islamic Azad University, Maybod, Iran 

    E-mail: Mohammadali_shorbi@yahoo.com 

Geospatial Data Infrastructure for Natural Disaster Management 
 
1Mohammadali Shorbi and 2W.M.A. Wan Hussin 

 
1PhD in Geo Information science (GIS),School of Civil Engineering, Engineering Campus, UniversitiSains Malaysia (USM), Seri 

Ampangan, SeberangPerai Selatan, 14300 NibongTebal, Pulau Pinang, Malaysia. Young Researchers and Elite Club, Maybod Branch, 

Islamic Azad University, Maybod, Iran 
2Professor of Geomatic Engineering, School of Civil Engineering, UniversitiSains Malaysia, Malaysia. 

 
A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received 26 September 2014  
Received in revised form 25 November 

2014 

 Accepted 21 December 2014  
Available online 23 January 2015  

 

Keywords: 

Natural disaster management, 

geospatial data, GDI, Organizational 
evaluation, decision-making 

 One of the priorities for organizations related to natural disaster management is the 

facilitation and Improvement in decision-making on coping with natural disasters. This 
requires real-time (up-to-date) and accurate geospatial data. The main goal of this study 

is to describe the conduction of organizational evaluation of natural disaster 

management in the community of Yazd, as seen from technical and non-technical 
viewpoint, which is the primary requirement for the expansionof geospatial data 

infrastructure (GDI) for natural disaster management. The evaluation has been made 
with regard to geospatial data and sharing environment, leading towards an 

organizational behavior model which takes into account the social and technical 

characteristics of natural disaster management in the community. Regarding data which 
is spatial in nature, the current status with regard to access including availability, 

accessibility, applicability and usability were evaluated. The results of organizational 

evaluation showed that natural disaster management in the community of Yazd need to 
have a clear policy for partnership in data production and sharing which is a matter of 

social, technical, technological, institutional and economic challenge. These challenges 

were the principal obstacle in the expansion of GDI, described in this study, for natural 
disaster management in Yazd. 
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INTRODUCTION 

 

 One of the priorities for organizations related to natural disaster management is the facilitation and 

Improvement in decision-making on coping with natural disasters [1]. 

 After the Bam Earthquake of 2003, the improvement in the disaster risk management system became the 

most important priority for related organizations in Iran [2]. After producing a disaster management map it was 

experienced that there is a need for a better framework of geospatial data management and sharing. Geospatial 

data infrastructure (GDI) is considered to be the most suitable framework for making the above produced 

disaster management map practical [3]. 

 So, given the above description, organizations liable for the natural disaster management in the community 

of Yazd are needed to be evaluated for the expansion of GDI for natural disaster management. 

 In light of this, the goal of this study is to describe the conduction of organizational evaluation of natural 

disaster management in the community of Yazd, as seen from technical and non-technical viewpoint, which is 

the primary requirement for the expansion of geospatial data infrastructure (GDI) for natural disaster 

management. 

 

Case Study Area: 

 The province of Yazd is situated in center of Iran (Figure 1) and originally an oasis at the corner of the 

Iran's central desert Dasht-e-Kavir with area of 73467 km2 [4]. The province is the fourth largest province in 
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Iran having 1.4 percent of population of the country (1035753) and occupying 8 percent of country area located 

in central plateau [5]. 

 According to the last administrative division rules in 2007 (Figure 2), the Yazd province is divided into 10 

districts, 23 towns, 20 counties, and 51 villages [5]. These districts are: Abarkuh, Ardakan, Bafq, Khatam, 

Maybod, Mehriz, Tabas, Sadough, Taft, Behabad and Yazd[4]. 

 

 
 

Fig. 1: Geographical location of Yazd in Iran map. 

 

 
 

Fig. 2: Yazd Province administrative division[5]. 

 

 Yazd has six faults with length of 156 km, which the fault of Tabas and Bahabad is active.  But the fault 

Dehshir - Sirjan is disabled and this lack of activity is dangerous. Also has experienced several destructive 

earthquakes in its history [6]. Seismologists, based on the probabilistic and deterministic evaluations, believe 

that a strong earthquake would occur in or around the city in foreseeable future. Thus, Yazd is located in a 

seismic prone zone [7]. Furthermore, the vulnerability of the structures, infrastructures and old urban areas in 

Yazd is quite considerable. Weak buildings, old structures, vulnerable lifelines, insufficient emergency 

infrastructures and roads, lack of sufficient evacuation places at some districts, etc. are some of the key 

parameters of earthquake vulnerability of the city [8]. 

 

Methodology: 

 An organizational evaluation based on the outcomes of the feasibility study and with regard to geospatial 

data was conducted. The main objective of this evaluation was to develop a better understanding of the situation 

regarding natural disaster management in the community of Yazd from various technical and non-technical 
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perspectives. The outcome of this evaluation will serve as the foundations for developing GDI for natural 

disaster management. 

 Given that the goal of GDI is to create a framework that facilitates the relation between people and data [3], 

the organizational evaluation was made in such a manner that it incorporates both people and data components. 

Therefore, with regard to people, natural disaster management community was evaluated as an organizational 

system, including technical and non-technical variables. With regard to data, the status of geospatial data in 

terms of availability, accessibility, applicability, and usability were evaluated. 

 Organizational evaluation was made by inspecting organizations and interviewing with decision-makers 

and the people involved in natural disaster management activities of organizations. Organizational evaluation 

was carried out with the help questionnaires. 

 

A Framework for Organizational Evaluation: 

 Primary studies with regard to each of the natural disaster management activities in Yazd showed that 

plurality and variation in the geospatial data layers, required for natural disaster management, was very high. 

Keeping in view the above shortcomings and taking into account the dynamic and urgent nature of disasters 

(which calls for availability, accessibility, applicability and usability of reliable and up-to-date spatial data 

describing current emergency situation in the shortest time [9]) it was concluded that each and every 

organization responsible for natural disaster management activities should not be handling the collection and 

maintenance of all data layers unconnectedly [3], [10]. Hence, the collection and maintenance of required layers 

of geospatial data for natural disaster management will be carried out based on cooperative efforts of all 

organizations linked with geospatial data collection[10], [3]. See Figure 3. Consequently the required spatial 

data layers will always be available and accessible to all the organizations involved in natural disaster 

management through sharing [3].  

 

 
Fig. 3: An organizational collaboration framework for geospatial data collection and sharing. 

 

 This collaborative effort should be regularly made and followed in two periods of times i.e. before and after 

the occurrence of the event (the aftermath of emergency) [3]. 

 One of the challenges of this collaborative effort in data collection and sharing (Figure 3) is to choose those 

organizations (custodians) that will from the building blocks of the framework. Given the current structure of 

natural disaster management in the community of Yazd most of the organizations associated with natural 

disaster management activities can be categorized, based on Hidgkinson (1991) [12], as follows:  

• Those which perform the same task during disaster as they do in normal times (Group I – GI
1
);  

• Those which emphasize on some of the work(s) other than their everyday routine (Group I – GI
2
) and  

• Those which are small and fairly inactive outside disaster situation, but rapidly increase in size and become 

dynamic during and in the aftermath of the disaster, involving in activities which are different from their daily 

routine (Group II - GII). 

Geospatial data 
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 On the basis of their daily tasks and tasks performed at the advent of a natural disaster, organizations which 

are part of the natural disaster management community of Yazd are considered to be the main producers and 

maintainers of required geospatial data related to natural disaster management. If such potential is translated into 

reality and the outcomes produced from the data are updated into appropriate physically recorded databases, 

then the required geospatial data for natural disaster management will always be available to the user [10], [3]. 

 If the data produced by various organizations are shared, then it will be accessible to a wider natural 

disaster management community. This brings the concept of partnerships in geospatial data production and 

sharing to the fore. As anoutcome of this partnership and cooperative effort in data production and sharing, 

whose main stakeholders are the organizations involved in natural disaster management in the community of 

Yazd, it will be possible to extract the required geospatial data for natural disaster management. On the other 

hand it will make the data always available and accessible. Hence natural disaster management can be facilitated 

by making use of this data for planning and decision-making. 

 Following are the reasons which advocate that GDI is the suitable framework which responds to the above-

mentioned challenges:  

 
Table 1: The reasons that GDI is the suitable framework. 

No. The reasons that SDI is the suitable framework 

1 The policy component of GDI will define the rules and policies needed for the facilitation of participating organizations, in 

data gathering and sharing, along with the ease to access available datasets. 

2 The standard component can offer the integratability of datasets and interoperability of systems. 

3 The accessing network component can offer suitable physical environment for data sharing. 

 

 Consequently the GDI can be established and developed by examining and expanding each of the core 

components of GDI according to socio-technical environment, of the Yazd natural disaster management 

community, and the situation of the geospatial data for natural disaster management. 

 

Evaluating the Socio-Technical Characteristics of Yazd Natural Disaster Management Community: 

 Expansion of each GDI is a socio-technical challenge for any geospatial data community and calls for the 

concentration of human resources along with technical and institutional capital of the community [11]. Based on 

the framework of organizational evaluation, organizations liable for the natural disaster management activities 

in Yazd are the major beneficiaries of geospatial data. Therefore, these organizations should be evaluated for the 

expansion of GDI for natural disaster management.  

 The basic organizational behavior model [15] was used as a framework to carry out this evaluation. It was 

used because it had the benefit of simplifying an organization like the natural disaster management community 

of Yazd by subdividing it into different individual, group and organizational levels, and still being related to 

each other (see Figure 4). Such breaking makes it easy to carry out organizational evaluation at each level 

individually while keeping their relation intact. Organizational behavior also describes organizational variables 

with regard to each level of an organization hence providing asuitable framework for this evaluation[13]. 

 
Fig. 4: Yazd disaster management community as an organizational system. 

 

 According to the basic organizational behavior model mentioned in Figure 4, the Yazd natural disaster 

management community corresponds to the organizational level as a complete society. Each and every 

Yazd Natural Disaster Management 

Community 

 

Responsible Organizations 
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organization involved in the cope with natural disasters. Such as Yazd Disaster Mitigation and Management 

Center correspond to the group level and the people who work for the involved organizations correspond to the 

individual level.  

 

Evaluating the Status of Geospatial Data Required for Cope with Natural Disasters: 

 Initial studies showed that topographic, utility, and geological data are the three important sources of data 

which are required for cope with natural disasters [14]. Topographic maps are the fundamental datasets which 

serve as the base for producing other data layers such as utility maps, disaster area, closed roads and burning 

area [3]. Required data layers for cope with natural disasters such as hospitals, blood centers and governmental 

buildings together with their attribute data can also be produced by extracting relevant features from topographic 

maps and value-adding them. Utility maps which are the lifeline networks of an urban area are also essential 

datasets that should be considered for cope with natural disasters. Geological maps are the other requisite 

datasets for assessing the damage during the early periods of occurrence of an earthquake [1]. Satellite and 

aerial images are also one of the important sources of information particularly for data gathering after 

occurrence of a natural disaster [10].  

 

Results and Comments: 

 A variety of social challenges were identified, as aspects that need emphasis, which were required to be 

resolved in order to initiate GDI. The first was the need to increase awareness of the worth of geospatial data in 

the everyday routine activities of organizations responsible for natural disaster management, at policy, 

management and operational level according to organizational pyramid model of Petch and Reeve [16]. The 

outcomes of this study showed that increasing the awareness is the key feature for the expansion of GDI for 

natural disaster management, because it affects other factors at the three levels of Yazd natural disaster 

management community (people as individual level, involved organizations as group level, and natural disaster 

management community as organizational level). Other challenges include skill expansion and cultural matters 

in the use and sharing of geospatial data.  

 After acquiring a clear strategic plan with regard to natural disaster management and geospatial data 

gathering, sharing is the next important step but presently it exists neither at the group level nor at the 

organizational level of the Yazd natural disaster management community. Moreover, clear rules and policies are 

obligatory at both group and organizational level to coexist so that it clarifies the custodianship of datasets, 

access policies, and dissemination policies in the field of copyright and privacy rules as well as security 

considerations [10]. Furthermore, policies are required for the inclusion of private and academic sector so that 

their capabilities in terms of geospatial data processing can be appropriately utilized [1]. A part from the ones 

mentioned above, other challenges may also be considered in the context of social challenges. Inthisregard, 

various areas required emphasis with regard to technical and technological challenges are summarized in the 

Table 1. 

 
Table 1: Various areas required emphasis with regard to technical and technological challenges. 

No. various areas required emphasis with regard to technical and technological challenges 

1 Expansion of suitable standards that support applicability of organizations’ datasets with regard to the cope with natural 

disasters requirements. 

2 Providing the interoperability of systems of organizations and integratability of their datasets with each other. 

3 Increasing the technological capabilities of individual organizations and the community of natural disaster management 

especially with regard to space technologies (RS, GIS, GPS, LIDAR, thermal imagery, etc.), telemetry solutions (for lifeline 

networks, traffic control, and tracking vehicles), networking, and communication facilities. 

4 Equipping Emergency Operation Center (EOC) with the needed software and hardware for data analysis and facilitation in 
decision-making. 

 

 In terms of institutional challenges, the four main areas identified that need emphasis are summarized in the 

Table 2.  

 
Table 2: Main areas in terms of institutional challenges. 

No. Main areas in terms of institutional challenges that need emphasis 

1 Creating a formal structure for geospatial data affairs at group and organizational level for community of natural disaster 

management; 

2 Creating decent relationship between organizations for data sharing through suitable agreements corresponding to their needs 
and increase their willingness to contribute; 

3 Creation of suitable relationship between governmental, private and academic sections to improvements the use of their 

capabilities. 

4 Inclusion of those organizations and groups (e.g. national mapping agencies) that can make available the needed data for the 
cope with natural disasters. 

 

 Finally, financial resources are needed because they provide main support for GDI initiative in the field of 

economic factors [10].  
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Conclusion: 

 An organizational evaluation was conducted for the Yazd natural disaster management community to 

understand the present situation of natural disaster management with regard to geospatial data and sharing 

environment. The evaluation was carried out as an initial requirement for developing GDI for the cope with 

natural disasters. As regards that GDI is a means to make an environment that facilitates the relation between 

people and data, the organizational evaluation was done with regard to both people and data. With regard to 

people, According to the basic organizational behavior model and different variables that affect the organization 

at the individual, group and organizational levels, Yazd natural disaster management community was evaluated. 

According to data, status of geospatial data regarding to access including availability, accessibility, applicability 

and usability were evaluated. The outcomes of the organizational evaluation showed that the Yazd natural 

disaster management community needs to have a clear policy for partnership in data production and sharing. 

Thus, in such circumstances expansion of GDI for the cope with natural disasters in Yazd is a social, technical 

and technological, institutional and economic challenge. 
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