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Abstract 

Integrated and sustainable management of cities is one of the most important 
challenges facing many countries. In this critical societal challenge context, spatial data 
is key for decision making, planning and management of cities. Thus, in order to have 
sustainable management and planning there is a need for managers and planners to 
have access to reliable, seamless and accurate spatial data. 

 
However, the current situation regarding availability, integration, sharing and its 

effective application by planners and decision makers is not very promising in many 
jurisdictions worldwide including Iran and Pakistan- the two countries under study by 
authors. Based on current situation, in urban management in Iran there is a need for an 
agreed platform that facilitates access to and sharing of spatially related data, services 
and other resources among different disciplines within any jurisdiction. This platform 
should also address characteristics such as standards and specifications for data 
collection, management, maintenance and distribution of spatial data. Having said that, 
in order to facilitate this situation and respond to the needs, many countries are 
developing Spatial Data Infrastructures (SDIs) which is a concept for facilitating and 
coordinating of sharing and integrating of data through different political and 
administrative levels. SDI can be developed at different levels ranging from local to 
state/provincial, national, regional and global.  

 
SDI as a platform can help to reduce the duplication and save resources in data 

collection which usually occur due to unknown information about availability of datasets 
among different urban organizations. In addition, organizations involve in urban planning 
can have access to a comprehensive dataset of the interested area like a city to achieve 
sustainable urban planning. 

  
This paper discusses the importance and benefits of developing SDI as an enabling 

platform for urban planning and management based on a case study, namely Tehran 
Municipality in Iran by exploring challenges and issues in accessing and sharing spatial 
data in this jurisdiction. The paper then presents and discusses the process and 
experiences of developing an SDI Roadmap for this municipality.  
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1. Introduction 
Population growth in Tehran has resulted in a number of problems and issues in 

recent years, such as environmental pollution, limited resources, traffic congestion, 
poverty, unemployment, limited housing and poor housing. These problems are 
persuading urban planners and managers to react in a more sustainable manner. 

 
On the other hand, Tehran has been divided into 22 divisions and several 

organizations are involved in planning and managing for these divisions, such as; 
Municipalities (each division has its related municipality with a significant responsibility 
for supervising the implementation of "Master" and "Detailed" Plans), Housing and 
Urbanization Organization (which has the most important role in designing the City 
Master Plans), Registration and Deed organization (which is responsible for Cadastre) 
and Utility companies like; Gas, Water & Sewage, Electricity, and Tele-communication 
(which are responsible for provision of physical urban infrastructures). 

 
It is clear that spatial data is one of the important and key elements for the related 

organizations for decision making, planning and managing Tehran. In this regard, there 
is a need for managers and planners to have access to reliable, seamless and accurate 
spatial data in order to have sustainable management and planning. Presently one of the 
most important challenges in urban planning in Tehran is limited access to spatial data 
for the organizations involved. In other words, each organization produces the data 
related to its specific needs with little to no consultation or awareness of the needs or 
efforts of others. Thus, there is much duplication with the same data produced by 
different custodians in different formats. This unnecessary duplication consumes time 
and money. 

 
Figure 1 below shows some of the significant custodians of urban spatial data in 

Tehran (Olfat et al., 2008). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure1. A General View of Spatial Data and Related Custodians in Tehran Urban Planning and Management 
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Based on the current situation in urban management in Tehran, there is a need for 
an agreed platform to facilitate access and sharing data within different jurisdictions. This 
platform should also address characteristics such as standards and specifications for 
data collection, management, maintenance and distribution of spatial data. SDI as a 
platform can help to reduce the duplication and save resources in data collection which 
usually occur due to unknown information about availability of datasets among different 
urban organizations. In addition, organizations involved in urban planning can have 
access to a comprehensive dataset of a city to achieve sustainable urban planning and 
management. 

 
As a result, a research initiative titled “The Role of Spatial Data Infrastructure (SDI) in 

Urban Management, case study: The Tehran Municipality” has been defined to 
investigate and develop a road map. 

 
2. The Need for Spatial Data in Urban Management and Planning 

The needs for spatial data are continually increasing and changing. In most 
developed countries it is widely acknowledged that spatial data is part of the national 
infrastructure and extensive efforts are being expended on this (Clarke, 2000). Also Over 
80% of governmental data has a locational basis (Lemmens, 2001).With this in mind, in 
the last two decades nations have made unprecedented investments in information and 
the means to assemble, store, process, analyze and disseminate it. Many organizations, 
agencies and departments in all levels of government, private and non-profit sectors and 
academia throughout the world spend billions of dollars each year producing and using 
spatial information (FGDC, 1997).  

 
In the case of urban planning and management, Nedovic-Budic (2000) argues that 

local planning is a future-oriented activity focusing on the following goals: 

• Better quality (livable, safe, and aesthetically pleasing) of urban environments; 

• Environmentally and socially sustainable communities; 

• Effective spatial organization of urban activities (work, residence, commerce, and 
recreation); 

• “Smart growth” of urban areas; 

• Efficient communication between various urban functions; 

• Revitalization of deteriorated areas; 

• Variety of housing options; 

• Employment opportunities and economic development; and 

• Democratization of the planning and policy-making process. 
 

Planning decision and policy-making processes are dependent on accurate localized 
information as well as on a deeper understanding of the broader issues. Extensive data 
collection, dissemination, interpretation, analysis, and presentation activities are 
undertaken in planning agencies on daily bases. Table 1 lists the types of data planners 
rely upon on regular basis (Budic et al. 2004):  

 
 

Table 1. Common Data Requirements for the Local Planning Process 

CONTENT TYPE 
Totals; by gender; by race; by ethnicity; by education Population 

 



Table 1. Common Data Requirements for the Local Planning Process 

CONTENT TYPE 

Number of dwelling units; by dwelling type; by quality; 
homeless population; housing vacancies, supply & 
demand 

Housing 
 

Roads by capacity and use; traffic counts; public transit; 
rail lines; bus lines; airports; helicopter ports 

Transportation 
 

Household income; employment by type; by location; 
unemployment; poverty; commercial volume; industrial 
production 

Economics 
 

Water; electricity; natural gas; sewage/storm drainage; 
solid waste; telephone; cable TV 

Utilities 
 

Libraries; recreation centers and activities; schools by 
type and by attendance; day care centers; hospitals by 
type, number of doctors and beds 

Facilities & Services 
 

Police stations; crime statistics; fire stations Health & Safety 
Topography by elevation, slope, and exposure; soil 
types; 
water bodies; floodplain; air quality; water quality; 
hazards 
by incidence & location; ecosystems/natural habitats 

Environment 

Property cadastre and titles; property assessed value; 
land use by type – residential, commercial, industrial, 
recreational & open space, institutional, etc.; by 
density/intensity; ownership; land supply/demand; 
development potential 

Land 
 

Buildings by type, quality & value; development permits 
and application status; aerial photography 

Urban Development 
 

Master/comprehensive plans; zoning & subdivision 
ordinances; capital improvement programs & budgeting; 
emergency preparedness and hazard mitigation; 
building 
codes 

Plans & Policies 
 

 
The absence of reliable data and the reduced capacity to use that data means that 

planning decisions are being made in the dark (UN, 2006). 

 
3. Spatial Data Infrastructure (SDI) 

Coleman and McLaughlin (1998) define components of SDI as sources of spatial 
data, database and metadata, data networks, technology, institutional arrangement, 
policies and standards and end-users. Rajabifard (2002) describes SDI as an enabling 
platform based on dynamic, hierarchic concept with the aim of facilitating and 
coordinating the exchange and sharing of spatial information between different 
stakeholders and include data, people, standards, policy and access network (Figure 2). 
It enables users to save resources, time and efforts by avoiding duplication of efforts 
related with information collection, maintenance and integration (Chan et al., 2001).  

 
 
 



 

 

 

 

 

 

 

 

 

 

Chan and Williamson (1999) argue that SDIs exist as a hierarchy. Rajabifard et. al 
(1999) published two views, an umbrella view and a building block view that describe the 
nature of the hierarchy that inter-connects SDIs at corporate, local, state, national, 
regional and global levels. As it is more efficient for other levels of SDIs to draw on 
spatial datasets from the corporate SDIs, the corporate SDIs form the base level in the 
hierarchy of SDIs as illustrated in Figure 3.  
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4. SDI Applications 

SDI is a multi-disciplinary concept, so it can facilitate the decision making process in 
different applications in a community. Some of the most cited applications are as follow 
(Olfat et al., 2009; www.yazdsdi.ir):  

• Disaster Management 

• Resource Management 

• Land Administration and Cadastre 

• Marine Resources Management 

• Security and Defence  

• Sustainable Development 

• Immigration 

• Planning and Statistics 

• Hygiene and Treatment 

• Social Planning 

• Transportation Planning 

Figure 3. Hierarchy of SDI: Umbrella View (left) and  
Building Block View (right) (Adapted from Rajabifard et al. 1999) 
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components (Rajabifard et al., 2002) 



• Agriculture 

• Mining 
 

In addition, SDIs can potentially contribute to local urban planning by helping (Budic 
et al. 2004): 

• Reduce costs of data production and duplication of effort; 

• Save data development effort by using standardized data, guidelines, and tools; 

• Develop applications more quickly and easily by using existing data; 

• Perform analysis, plan and policy development, and administration of urban 
development within and between jurisdictions; 

• Enhance the vertical and horizontal communication and presentation of planning 
issues and ideas; 

• Provide for more informed decision-making; and 

• Expand market potential and program funding. 
 

  
5. Case Study: Tehran Municipality 

Tehran, as the capital of Iran, is the biggest and most important city in this country. 
Tehran with an area of about 600 km2 and population of about 12 million (estimated in 
2006), is located in the north of Iran. This metropolis is the focal point of the Iran 
transportation network and the center where more than 40% of the nation’s economic 
activities take place (www.Tehran.ir). 

 
In order to plan Tehran more efficiently, it has been divided into 22 divisions and 

each division has its own special characteristics. These divisions are shown in figure 4.  

 

 

 

 

 

 

 

 

 
 
 
 
 
There is a municipality for each division in Tehran. Each municipality has several 

different departments, so in this research those departments in which we were interested 
were mostly those using spatial data. These departments are listed below (Olfat, 2007): 

• Dept of IT and Planning 

• Dept of Urban Planning 

• Dept of Civil 

• Dept of Traffic 

• Dept of Urban Services and Green Area 

Figure 4. The map of Tehran divisions 



• Dept of Disaster Management 

• Dept of Properties 
 

The required data were gathered from these departments through different data 
gathering methods such as observation and interview. 
  
5-1. Challenges and Issues 

The next step after gathering data from all the related departments was analyzing the 
data. The departments were studied through different factors such as; sub-divisions, 
current activities, diversity of required spatial data, problems in using and accessing 
spatial data, time of implementing some processes related to spatial data, intra 
organizational relationships, technical standards and data sharing and exchange 
policies. Through this effort, some items were identified as critical issues for accessibility 
and using the spatial data among urban organizations, such as municipalities and utility 
companies (like water and sewage, gas, electricity, tele-communication and etc) in 
Tehran. Some of these issues are (Olfat, et al. 2008): 

• Non existence of a culture of using spatial data in decision making; 

• Duplication in producing spatial data by different organizations due to ignorance 
of organizations about availability of data resulting in wastage of resources and 
time;  

• Absence of a culture of sharing spatial data among urban data stakeholders; 

• Absence of the technical infrastructure for spatial data exchange, such as 
accessibility of high speed internet connection; 

• Absence of an appropriate process for managing base-map updating (especially 
for map in scale 1:2000) ; 

• Absence of metadata for spatial information in city level and ignorance of 
organization about the contents of current data; 

• Lack of technical standards for acquisition, manipulating, storing and updating 
spatial data at the city level; 

• Absence of appropriate spatial data (using different formats) ; 

• Impossibility of integrating spatial data that are produced by different 
stakeholders on a base map due to disregarding a common technical standard; 
and 

• Absence of policies for exchanging and sharing data. 
 

 According to study results above, urban managing in Tehran is affected by a range 
of different challenges and problems. Due to this diversity of challenges, integrated and 
sustainable urban management in Tehran could be greatly aided by implementing an 
SDI platform at the local level. 
 
5-2. Benefits of Tehran LSDI in Urban Management 

Spatial data are integrated on a shared infrastructure by Local SDI, so LSDI can 
improve the efficiency and quality of urban management through facilitating the 
exchange of spatial data among stakeholders and also facilitating the accessibility of 
urban managers to required data from different sources (like municipality, water and 
sewage, electricity, gas). Therefore, integrated and sustainable urban management is 
possible for Tehran managers and planners through LSDI platform. 

 
In addition, a Tehran LSDI platform could create other advantages such as (Olfat et 

al., 2008): 



• Propagating a culture of using spatial data in decision making among urban 
organizations;  

• Creating an enabling mechanism for data flow among government, citizens and 
private sector to help for implementing E-Government; 

• Promoting distributed urban data management by operating distributed data 
bases; 

• Informing other urban organizations about the availability of spatial data 
produced by other stakeholders through metadata and data catalogue that can 
reduce duplication and wastage of resources and time;  

• Providing possibilities for: 
– comparing proposed urban plans with the current situation and future 

plans;  
– creating an appropriate spatial data infrastructure for analyzing tools like 

GIS and LIS to gain more efficient urban management and planning; 
– allowing urban electronic management through an ICT platform and 

providing accessibility of comprehensive updated and accurate spatial 
data; 

– optimizing disaster management and also reducing the casualty of natural 
and human-made crises; 

– managing appropriate digs in the city through reducing repetitive digging 
activities and also preventing conflicts of dig instruments with 
underground installations and decreasing probable mishaps; 

– online control on urban detailed plan operation; 
– online control on building projects; 
– computing urban land uses per capita and comparing those with 

standards; 
– integrating different subscription codes (such as post, water and sewage, 

gas, electricity and etc) for each subscriber, and also linking the codes to 
each property to approach the optimized citizens management; 

– partnering with citizens in urban planning by uploading proposed urban 
plans on the Internet by the municipality and receiving citizens' offers 
about plans; 

– developing partnerships among different organizations through approving 
policies and laws; 

– achieving electrical urban services and  reducing traffic congestion; 
– improving traffic management through updating of traffic changes on a 

shared infrastructure; and 
– minimizing intra-organizational conflicts about  data exchanges. 

 
According to the benefits of LSDI in Tehran management, an SDI roadmap is 

proposed to design and create the Local Spatial Data Infrastructure in Tehran city. 
 
 
5-3. Tehran LSDI Roadmap  

Tehran LSDI Roadmap consists of vision, missions and implementation phases 
(Olfat, 2007). 

 
Vision: 

• Simple and fast accessibility to comprehensive urban spatial data anywhere and 
any time for urban planners, managers and decision makers and also citizens. 



 
Missions: 

• Introducing SDI concepts and its effects in urban management to people and 
urban relevant organizations 

• Expanding the culture of exchange and sharing spatial data among urban 
managers 

• Encouraging urban organizations to use spatial data in decision making 

• Executing required facilities to create LSDI for Tehran city 
    
Implementation phases: 

Three implementation phases are proposed for Tehran LSDI as follow: 

• SDI Culture Propagation and Study phase 

• Design and Planning phase 

• Implementation phase 

 
Diagram 1 shows the basic activities in all phases. The relations between phases 

have been defined in the diagram. It can be easily seen that all phases have feedback 
with each other.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1st Phase (SDI Culture Propagation and Study Phase) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           2nd Phase (Design and Planning Phase) 

3rd Phase (Implementation Phase) 
 

 
 

Improving knowledge of 
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Implementing projects 

Feed 
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Diagram 1. Tehran LSDI Roadmap 



6. Conclusion  
Some issues have become more pressing in recent years in the Tehran metropolis 

due to the increasing unfettered urban population. Among the issues that growth has 
caused include concerns about crime, environmental pollution, limited resources, traffic 
congestion, poverty, unemployment, limited housing and poor housing. These 
challenges can be much better addressed through integrated and sustainable 
management and planning. 

  
Urban planning and management in cities of developing countries like Tehran in Iran, 

is best addressed through partnerships and collaboration among different organizations 
such as municipality and utility companies (including water and sewage, gas, tele-
communication, electricity, etc). The absence of comprehensive, seamless, accurate 
and reliable spatial information is one of the critical unmet needs for achieving integrated 
and sustainable management in this city. There is a need for stakeholders to share and 
exchange spatial information through an appropriate platform. A platform titled SDI, has 
been pursued in most developed countries in the last two decades. SDI is a mechanism 
which can facilitate spatial data management, including sharing data and related 
applications in various levels of government. It is based on a dynamic, hierarchical and 
multi-disciplinary concept that includes people, data, access networks, institutional 
policy, technical standards, and human resources dimensions, and which aims to 
facilitate and coordinate the exchange and sharing of spatial data between stakeholders 
in the spatial community. 

 
This paper has investigated how an SDI platform can be created in communities to 

aid urban management and planning, for cities of developing countries in which there is 
no integrated urban management. Unconstrained population growth and citizens' needs 
for achieving sustainable urban services demands managers to change their traditional 
approach in management to a modern one. 

  
This platform can be formed in three phases, the first one is an SDI culture 

propagation and study phase. The second is a design and planning phase. The third is 
an implementation phase. This aims of SDI are simple and fast accessibility to 
comprehensive, accurate and reliable spatial information anywhere and any time for 
urban planners, managers, decision makers and citizens. Improved integration, sharing 
and application of spatial information through SDI will not only help nations with limited 
assets and capabilities in avoiding duplication and wastage of resources, but also will 
help better inform decision makers for achieving sustainable development. 
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