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Abstract 

Urbanization is a continuous process and it results in attracting people to urban areas for 

better living. As a result demand for residential land is prominent in the surroundings of cities 

and urban sprawl is a common phenomenon that exists in most developed and developing 

countries. Therefore cities face with the most challengeable task of providing land with better 

infrastructure to fulfill this demand. In this case situation of developing countries is more 

aggravated due to the lack of proper planning regulations and economic inefficiency. This is 

a common phenomenon in the city of Colombo which is the commercial capital of Sri Lanka. 

It is still developing and gradually residential demand pressure is being exerted on 

surrounding urban areas. Planning regulations are not strong enough to avoid negative 

consequences of urban sprawl. Therefore most of the residential areas are unable to meet 

better living conditions. Therefore identification of suitable land for residential development 

is the most important task in planning and it is observed that present zoning regulations 

cannot fulfill this requirement. Selection of suitable land for residential purposes is a complex 

process in multifunctional pattern of urban areas and a scientific approach has been used for 

that. 

 

Geographic Information System (GIS) is a powerful tool that can be used to analyze spatial 

data and its sophisticated analysis functionalities with multi criteria evaluation provide a 

better approach for suitability analysis.  This paper aims to do a suitability analysis to identify 

possible locations for residential development in the Colombo Urban Area. GIS with Multi-

criteria Evaluation (MCE) is used to analyze data. The process of land suitability analysis 

involved evaluation and grouping of specific areas of land in terms of their suitability for a 

defined use. Integrated GIS and MCE process add some valuable insight to a strong analysis 

platform for finding suitable residential locations. This research aims to demarcate suitable 

areas for residential development using the above techniques. The scientific classification 

used is in line with the zoning plan of the study area and it can be used as a guide map to the 

zoning plan of the study area 
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Introduction 

Presently, more than half of the world population lives in urban areas and considerably half 

of the population in developing countries also live in urban areas.  The urban population in 

developing countries was increasing at an alarming rate during the last 50 years as a result of 

push and pull factors influenced from third world urbanization. The significant feature of the 

third world urbanization is the concentration of urban population in and around metropolitan 

areas and mega cities. Due to high demand for residential use, population is unevenly 

scattered in the urban edge of the metropolitan areas. This problem is more aggravated in the 

developing countries and mushroomed slums and squatter settlements is the result. These 

overcrowded residential areas have no access to affordable facilities for a better living. 

Therefore residential land development plays a major role in the urban development. Due to 

the scarcity of land, real estate developers are concern on vertical development rather than 

horizontal development. Most real estate developers try to maximize their profit margin and 

pay less attention for selecting best locations.   

 

The residential developments required to focus on the affordability of the residents to live and 

work with accessibility, infrastructural facilities, environmental quality, financial ability etc. 

But most of the real estate developers mostly concern on financial affordability of the buyer 

and not the social and environmental factors. Then in the long term residents face many 

difficulties in day to day living in those perticular locations. Therefore evaluation of 

locational suitability of the residential development is most important to a country to provide 

a better living for people. In the long term a country with a good living environment can earn 

good benefits from the society, and it maximizes the highest and best use of the land. 

Geographical Information Systems (GIS) and Multi Criteria Evaluation (MCE) can be used 

as a tool to analyze locational suitability of residential development. Choosing an appropriate 

location for residential use is obviously related to decision support and MCE. The problem 

can be generalized as a question of what must be done and where it should be realized. 

 

Sri Lanka has achieved a substantial economic growth since 1977 after the introduction of the 

liberalized economic policies, which has resulted a sharp increase in economic activities. As 

a result the land market within the Colombo Metropolitan Region is being rapidly growing 

up. This factor is directly related to the cost of development. According to the high growth 

rate of population due to internal migration and natural growth, demand for housing increases 

continuously. As a result, the stakeholders in the property market sector had launched 

residential development either horizontally or vertically, based on the factors such as 

location, demand, user requirements, availability of land, development regulations etc., in 

order to satisfy housing requirements of the urban areas. But the most challenging problem is 

meeting the demand for urban infrastructure facilities and lack of access to good quality, 

affordable and reliable services. The   current demand for infrastructure and services far 

outstrips supply in most areas.   Governments generally invest little in infrastructure and this 

undermines the economic growth, private sector development and the achievement of social 

and poverty reduction goals. 

 

With these underlying situations property developers in the country are engaged in real estate      

investments during the past decades. They mainly aimed to fulfill only their economic gain 

and profit margin and not the concept of better living. Therefore policy makers need to 

prepare proper guidelines for suitable areas for residential development. Present zoning 

regulation provides only a set of basic guidelines and no guidance on proper locations for 

future residential development. Identification of the land scientifically based on Physical, 

Socio-economic factors are essential for residential development. Hence this study attempts 
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to identify and evaluate the locational suitability of planning and implementation residential 

development using a scientific methodology. 

 

 

Objectives of the Study 

General objective of this study is to evaluate the locational suitability of the residential 

development in Colombo sub urban area using GIS integrated Multi Criteria Evaluation 

(MCE). To achieve this general objective, following specific objectives were developed. 

 

i. To identify the criteria for locational suitability for residential development in   

Colombo sub urban area.  

ii. To develop a GIS-MCE integrated framework for identified residential development. 

iii. To identify suitable developable lands for residential purpose in the study area using 

GIS. 

 

Relevant Literature 
Affected Factors for Location of Residential Use 

Better residential development is based on several factors. Belching (2000) investigated the 

factors which determine the acceptable residential location.  He mentioned different factors 

which are highly significant in locational suitability for residential development such as 

accessibility, neighborhood quality, environmental Quality, negative environmental 

influences (pollution, traffic etc), environmental factors (wetland, wildlife,  senic rivers etc), 

desired infrastructure, reasonable size and design, surrounding uses, excessive traffic 

congestion and additional factors (historical development, topographical features and  size, 

dynamic changes and, government Policy). Those factors highly affect the residential uses 

and these factors should be considered when selecting a suitable location. This process cannot 

be carried out manually because all factors cannot be given the same weight. Therefore 

comparison of the factors is essential for this process and a scientific process is needed 

accordingly.  

 

 

 
Land Suitability Assessment 

Sherry (2000) highlights the land suitability analysis is “the process of   determining the 

fitness of a given tract of land for a defined use”. In other words, it is the process to 

determine whether the land resource is suitable for some specific uses and to determine the 

suitability level. The different types of land-use suitability studies can be attributed to the 

different ways the term land use is defined by various applications and the context of its use. 

For example, it is expected that the urban planners and the agricultural experts concern 

different perception of the term. However land suitability assessment provides better insights 

to future demarcations of land allocations. 

 
Historical Perspective 

With the increasing demand for land, land use planning and land evaluation have become 

more important as people strive to make better use of the limited land resources. Land 

evaluation is the process of assessing land performance for specified purposes (Rossiter, 

1996). As well as land suitability assessment, a typical analysis approach for land evaluation 

is the process of determining the fitness of a given tract of land for a defined use (Steiner, 

1991). It is an indispensable part of land evaluation in the process of land use decision-
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making. Accordingly, it can argued that land use planning is a technical process which deals 

with physical, economical, environmental as well as social factors of users of that area. 

 

Since 1950s, land suitability assessment has been used in land evaluation processes in many 

western countries (Wu, 2000). In the beginning, there was no conformity in the standards and 

methods used in land suitability assessment. Since land evaluation approaches differed from 

country to country, information exchange was rather difficult. It was not until 1976 that the 

fundamental document for land evaluation, proposed by the Food and Agriculture 

Organization of the United Nations (FAO), “A Framework for Land Evaluation”, was 

published. The framework described the procedures of land evaluation and the classification 

of land suitability. A universally accepted and a systematic standard for land suitability 

assessment was the most important contribution of this framework. After “the Framework for 

Land Evaluation” was published, the FAO developed specific land evaluation frameworks for 

irrigation, grazing and rained agriculture. Since the 1990s, land evaluation has become a 

synthesis of the land capability and land suitability assessment in many countries (Wu, 2000). 

This kind of development in land suitability assessment generally helps to have highest and 

best use in any area and gradually it moves from agriculture to other areas such as residential, 

industrial as well as office locations. 

 

Land suitability assessment was introduced to China in the end of 1970s. In the past decades, 

land suitability assessment has been adopted as an important part of land use planning in rural 

areas, urban areas and the fringe of urban and rural areas of China. In China, land suitability 

evaluation for a given crop is the most widely used aspect of land suitability assessment 

(Fang and Liu, 2004).  Since China is one of the best agricultural countries in this part of the 

world, they used this technique to utilize their land usage in to the highest percentage. 

 

In comparison, land suitability assessment has played a very limited role in the process of 

urban development. Urban sprawl, urban edge development and unplanned development are 

some of the serious land use problems which should be given more attention in most of the 

countries in Asia as well as in Europe. Land suitability assessment can help planners to select 

appropriate areas for government activities, residential land use, and industrial land use and 

so on. By taking the results of land suitability assessment into development consideration, the 

planners and decision makers can plan the future land use planning properly and maximize 

benefits from the use of land resources.  

 

Along with the development of computer technologies, Geographic Information System 

(GIS) has been developed rapidly in the past twenty years. Since 1990s, GIS have been 

applied to land suitability assessment for managing spatial data and presenting visual results. 

 
Land Suitability Analysis 

Land suitability analysis is one of the most useful applications of GIS for planning and 

management (McHarg, 1969; Hopkins, 1977; Collins et al., 2001). Land-use suitability 

analysis aims to identify the most appropriate spatial pattern for future land uses according to 

specified requirements, preferences or predictors of some activity (Hopkins, 1977; Collins et 

al., 2001). In order to determine the most desirable direction for future development, the 

suitability for various land uses should be carefully studied with the aim of directing growth 

to the most appropriate sites.  

 

Shalabi (2006) stated that, establishing appropriate suitability factors is the base for 

construction of suitability analysis. Initially, suitability analysis was developed as a method 
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for planners to connect spatially independent factors within the environment and 

consequently to provide a more unitary view of their interactions.  Further, Shalabi (2006) 

stated that, Suitability analysis techniques integrate three factors, 

 

a. An area- location 

b. Development activities 

c. Environmental processes.  

 

These techniques can make planners, landscape architects and local decision-makers to 

analyze factors interacting in various ways. Moreover, such suitability analysis enables 

elected officials and land managers to make decisions and establish policies in terms of the 

specific land uses. The GIS-based land-use suitability analysis has been applied in many 

different studies during the last two decades, some are; geological assessment (Bonham-

Carter, 1994), agricultural suitability (Cambell et al., 1992; Kalogirou, 2002), landscape 

planning (Miller et al., 1998), selecting the best site for the public and private sector facilities 

(Eastman et al., 1993; Church, 2002), and regional planning (Janssen and Rietveld, 1990). 

Also, “the diversity of the types of land-use suitability studies can be attributed to the 

different ways the term land use is defined by various applications and the context of its use” 

(Malczewski, 2004).  

 

The aim of suitability analysis is to identify the best areas for some activity given the set of 

potential (feasible) areas. In this type of analysis all the characteristics (such as location, size, 

relevant attributes, etc.) of suitability should be concerned and have to be given a rank 

compared with all criterions.  Based on criterion analysis the alternative areas can be 

identified. This multi-criteria analysis is somewhat a difficult task but in the last decade 

scientists were unable to overcome this challenge and they introduced different methods for 

multi criteria evaluation.  

 

GIS based MCE integration tools developed a desired platform for Suitability analysis. In this 

case GIS techniques and procedures play an important role in analyzing decision problems 

and MCE provides a rich collection of techniques and procedures for structuring decision 

problems and designing, evaluating and prioritizing alternative decisions. Therefore GIS-

MCE can be thought of as a process that transforms and combines geographical data and 

value judgments to obtain information for decision making. 

 
Multi-Criteria Evaluation (MCE) 

Multi-criteria Evaluation is primarily concerned with how to combine the information from 

several criteria to form a single index of evaluation. MCE techniques are numerical 

algorithms that define the suitability of a particular solution on the basis of the input criteria 

and a weight together with some mathematical or logical means of determining trade- offs 

when conflicts arise (Heywood et al., 2002). A spatial multi-criteria decision problem 

involves a set of geographically defined alternatives from which a choice of one or more 

alternatives is made with respect to a given set of evaluation criteria (Carver, 1991, Heywood 

et.al., 1995). The data are processed using GIS and MCE techniques to obtain information for 

making the decision. The process of spatial multi-criteria evaluation combines and 

transformed geographical data (input) into a result decision (output). The MCE procedures 

define a relationship between the input maps and output maps which involves evaluation of 

geographical events based on the criterion values and the decision maker’s preferences with 

respect to a set of evaluation criterion. “The procedures involve the utilization of geographic 

data, decision maker’s preferences and manipulation of the data and preferences according to 
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spatial decision rules and they aggregate multi-dimensional geographical data and 

information into undimentional values of alternative decisions” Malczewski  (1999). The 

common procedure of GIS-based MCE is to determine decision alternatives and decision 

criteria, establish the performance of alternatives in those criteria and aggregate the 

performance values to a single evaluation score for each alternative in order to create a 

preference ranking. There are different stages of the spatial multi-criteria analysis involved 

and in both stages GIS and MCE methodologies are used. In the earlier stages GIS techniques 

played the major role, while in the later stages, MCE techniques are of major importance. 

Hence with this combination GIS provide the capabilities until analysis of the data to obtain 

information for making decisions (GIS has limited capability to analyze the value structure). 

The MCE techniques provide the tools for aggregating the geographical data and the decision 

maker’s preferences into undimentional value or utility of alternative decisions. Within this 

process determination of criterion weights are important and Analytic Hierarchy Process 

(AHP) is one of the best methodologies to be applied. 

 
The Analytical Hierarchy Process 

 The Analytic Hierarchy Process (AHP) is a powerful and flexible decision making process 

which helps people to set priorities and make the best decision when both qualitative and 

quantitative aspects of decisions need to be considered. AHP was developed in 1970’s by 

Thomas Saaty, as a decision-making theory. Tighes (2005) stated that the AHP is a decision 

making tool that incorporates both qualitative and quantitative factors. By reducing complex 

decisions to a series of one-on-one comparisons, then synthesizing the results, AHP not only 

helps decision makers to arrive at the best decision, but also provides a clear rationale that it 

is the best.  The main framework of AHP is a hierarchical model. It comprises goal, criteria, 

perhaps sub-criteria and alternatives to each problem or decision. Pair wise comparison 

matrix is most important procedure of AHP. The criterion pairwise comparison matrix takes 

the pair wise comparisons as an input and produces the relative weights as output and the 

AHP provides a mathematical method of translating this matrix into a vector of relative 

weights for the criteria (Malczewski, 1996; Eastman et al., 1995).  A decision rule is a 

method of weighting or scoring criteria to assess their importance (Heywood et al., 1993). It 

is the procedure by which criteria are combined to arrive at a particular evaluation and by 

which evaluations are compared and acted upon (Eastman et al., 1995). In the pairwise 

comparison matrix, two elements are compared at a time using a scale that ranges from 

“extreme important” to “equally important”, and their inverses (down to 1:9). Based on the 

criterion weights derived from the pair-wise comparison matrix, scores for group attributes in 

the hierarchy are calculated as a weighted average of elements in the group. Following table 1 

indicates AHP scales for pair-wise comparisons. 

 

In recent years many researchers used multi-criteria evaluation in various disciplines. For 

example in Sharifi. M. A., et, al., (2003) (demarcation boundary in the city and National 

Park), Merwe et, al., (2001) (public decision making for buffer zone demarcation), Kralidis, 

(1999) (find best location for housing), Kangas, et, al.,(2002) (Multi-functional forestry), Zui, 

(1994); Weerakoon (2002) (Urban land evaluation), Sadek. S., (1999) (root alignments 

developments), Bannai, (1995) (flood vulnerable analysis). 
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Table 1: The AHP Scales for Paired Comparisons 

Intensity of 

Importance 

Definition 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Equal importance  

Equal to Moderate importance  

Moderate importance  

Moderate to strong importance. 

Strong importance  

Strong to very strong importance  

Very strong importance 

Very to Extremely strong importance 

Extreme importance  

Source: Saaty (1987) 

 

Methodology 
Two types of data are used for this research; map data and other data. 1:2000 maps (land use 

map, road map) prepared by the Survey Department, Sri Lanka was used to make different 

criterion maps. Other primary data were based on questionnaire survey and unstructured 

interviews and those were used to demarcate weights for criterion maps. Methodology was 

developed as a step by step process and it is explained below: 

 

Step 1 - Identification of prioritize criteria: Two types of data were collected for prioritizing 

criteria, such as questionnaire survey conducted with the residents of newly developed 

housing schemes and unstructured interviews conducted with experts in related institutions.  

 

Step 2 - Developed criterion maps: Based on the given priority preferences 6 criterion were 

identified and six criterion maps were developed. 

 

Step 3 - Given weights for criterion maps: Calculation of weights for criterion maps was 

based on the multi criteria evaluation. Saaty’s Analytic Hierarchy Process was applied for 

that. Based on that pair-wise comparison matrix was prepared according to AHP scales. AHP 

based Expert Choice Computer Programme was used to perform that. 

 

Step 4 - Calculate composite weights and develop final suitability map: Calculate composite 

weights, based on main criterion weights and each sub criterion weights. Following formula 

was used. 

 

 

          Composite Weight =  

 

Where,    

∑                                        

 

 

 

w1 is weight of sub criterion  

              w2 is weight of main criterion 
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Calculated final composite weights were used to develop suitability criterion such as not 

suitable, less suitable, moderately suitable and highly suitable. Final suitability map was 

developed based on the above mentioned different suitability levels. 

 

Case Study Area 

Kaduwela Municipal Council (KMC) area was selected as the case study area due to high 

demanded area for residential uses. It is a historically valuable area in the Colombo District 

and situated 11 Km away from Colombo and 6 Km away from Sri Jayawardenapura Kotte. It 

comprises of 87.7 Sq. Km (8,770 Ha.) in extent and administratively consists three 

administrative units. These administrative units are again divided into 57 Grama Niladari 

Divisions (GND). 

 

Last decade KMC area showed a rapid development of residential uses focused on middle 

and high income groups. In 1998 residential uses were 50% of the total land use and in 2004 

it was increased up to 55% (Urban Development Authority).  Locations of main government 

administrative complexes are one of the main reasons for this high demand. In addition to the 

above development infrastructure developments are another reason to have a high demand for 

residential uses in the area. KMC consists of 3 administrative units namely Battaramulla, 

Kaduwela and Athurugiriya, and Battaramulla is the most prominent area due to being close 

to the City of Colombo and Sri Jayewardampura Kotte Parliament complex. All 

administrative complexes are also located in this area. Following figure 1 shows the location 

of KMC area. 

 

Comparing the population densities in these three administrative units in 2001 Battamulla 

accounts 40 persons per sq km and others account 20 and 17 persons respectively and 

Battaramulla is the most populated area compared to the others. The land use pattern of the 

KMC is more prominent; 55% of the land use consists of residential uses, 19% of the uses are 

agriculture and 1.8% are bare lands. 

Figure 1: Study Area 
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Analysis 
Demarcation of Criterion and Criterion Weights 

A sample of a questionnaire survey conducted in KMC and 36 newly developed housing 

schemes after 2002 were selected for the survey. It consists of 10 housing schemes from 

Kaduwela unit, 15 from Battarmulla Unit and 11 schemes from Athrugiriya unit. Out of these 

36 housing schemes, residents of 180 housing units were interviewed selecting 5 housing 

units randomly from each scheme. Residents’ opinion was evaluated under 6 criterion such as  

 population density 

 proximity to roads 

 proximity to town centre 

 proximity to primary & secondary schools 

 land value  

 land use 

Outcome of survey indicated that the highest of the residents in the sample have given their 

first priority to 3 criterions such as population density, proximity to roads and  the proximity 

to the town centers. Secondly they have given their priority to proximity to the primary and 

secondary schools, land values and vacant and other land use respectively.  

 

To get experts views 25 experts were selected from different institutions in different 

professions like town planners, architects, engineers, quantity surveyors, environmentalist, 

scientists and administrators. Summary of experts views pointed out population density, 

proximity to roads and proximity to town centers selected to give priority weights. Taking 

into consideration of those criterions, criterion maps were developed and they are shown in 

figure 2. The next step is to calculate weights for this criterion maps. Household survey and 

expert opinion were used to derive weights for each criterion. According to that weights for 6 

main criterion and each sub criterion of main criterion were calculated based on AHP 

method. Following table 2 shows pair wise comparison matrix for 6 main criterion and tables 

3- 8 show the pair-wise matrixes for individually main criteria and its sub criterions.  

 

Table 2: Pair-wise Comparison Matrix for Main Suitability Criterion 

Category PD PR PT PS LV LU Weight 

Population Density (PD) 1 1 1 2 4 4 0.2500 

Proximity to Roads (PR) 1 1 1 2 4 4 0.2500 

Proximity to Town Centers (PT) 1 1 1 2 4 4 0.2500 

Proximity to Schools  (PS) ½ 1/2 1/2 1 2 2 0.1250 

Land Values  (LV) ¼ 1/4 1/4 ½ 1 1 0.0625 

Land Use  (LU) ¼ 1/4 1/4 ½ 1 1 0.0625 

 

Table 3: Pair-wise Comparison Matrix for Population Density 

Category persons per km 0 - 15 15 - 30 30 – 45 45 < Weight 

0-15 1 1/2 1 2 0.222 

15-30 2 1 2 4 0.444 

30-45 2 1/2 1 2 0.222 

45< 1/2 1/4 ½ 1 0.112 
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Table 4: Pair-wise Comparison Matrix for Proximity to Roads  

Category distance (m) < 400  400 - 800 800 – 1200 1200 < Weight 

< 400 m 1 1/2 1 2 0.222 

400 m - 800 m 2 1 2 4 0.444 

800 m - 1200 m 1 1/2 1 2 0.222 

1200 m < 1/2 1/4 ½ 1 0.112 

 

Table 5: Pair-wise Comparison Matrix for Proximity to Town Centers 

Category distance (m) 1200 < 800  - 1200  400  - 800  < 400  Weight 

1200 m < 1 1 ½ 2 0.222 

800 m -1200 m 1 1 ½ 2 0.222 

400 m -800 m 2 2 1 4 0.444 

<400 m 1/2 1/2 ¼ 1 0.112 
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Figure 2: Criterion Maps 
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Table 6: Pair-wise Comparison Matrix for Proximity to Primary and 

Secondary Schools  

Category Distance(m) <3000 2000 -3000 1000 -2000 <1000  Weight 

< 3000 m 1 1/2 2 2 0.250 

2000 m -3000 m 2 1 4 4 0.500 

1000 m -2000 m 1/2 1/4 1 1 0.125 

< 1000 m 1/2 1/4 1 1 0.125 

 

Table 7: Pair-wise Comparison Matrix for Land Values  

Category Value per 

perch(million) 

< 0.1 M 0.1M < 0.5 

M 

0.5 M < 1 M 1M < Weight 

< 100,000 1 1/4 ½ 1 0.125 

100,000 < 500,000 4 1 2 4 0.500 

500,000 < 1,000,000 2 1/2 1 2 0.250 

1,000,000 < 1 1/4 ½ 1 0.125 

 

Table 8: Pair-wise Comparison Matrix for Land Use  

Category Classification  1 Classification  2 Classification  3 Weight 

Classification 1 1 2 4 0.571 

Classification 2  ½ 1 2 0.286 

Classification 3  ¼ ½ 1 0.143 

Classification 4  0 0 0 0.000 

 

It is not possible to derive ranks for the criterion based on weights calculated in pair wise 

indexes. Therefore composite weights should be calculated. Hence, derived weights of main 

criterion and sub criterion can be used to calculate composite weights. It uses the formula 

which was discussed in the methodology.  Calculated composite weights are illustrated in 

table 9. 

 
Suitability Classification 

Above calculated composite weights were classified under 4 suitability classifications like 

not suitable, less suitable, moderately suitable and highly suitable. Table 10 illustrates this 

classification. 

 

Table 9: Composite Weights for each Criterion 

 

No 

 

Criteria 

Weight 

on each 

criteria 

 

Sub Criteria 

 

Weight 

 

Composite 

weight 

 

 

1 

 

Population Density 

 

 

 

 

0.250 

0-15 0.222 0.0555 

15-30 0.444 0.1110 

30-45 0.222 0.0555 

45< 0.112 0.0280 

 

 

2 

 

Proximity to the Main 

Roads PRDA Roads 

 

 

 

0.250 

<400 m 0.222 0.0555 

400 m - 800 m 0.444 0.1110 

800 m - 1200 m 0.222 0.0555 

1200 m < 0.112 0.0280 

 

3 

Proximity to the Town 

center 

0.250 

 

1200 m < 0.222 0.0555 

800 m -1200 m 0.222 0.0555 
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  400 m -800 m 0.444 0.1110 

<400 m 0.112 0.0280 

 

4 

 

 

Proximity to Primary  and 

Secondary Schools factor 

0.125 

 

 

<3000 m 0.250 0.0313 

2000 m -3000 m 0.500 0.0625 

1000 m -2000 m 0.125 0.0156 

<1000 m 0.125 0.0156 

 

 

5 

Land Values 

 

0.063 

 

 

< 100,000 0.125 0.0788 

100,000<500,000 0.500 0.3150 

500,000<1,000,000 0.250 0.1575 

1,000,000< 0.125 0.0788 

 

 

6 

Land Uses 

 

0.062 

 

Classification – 1 0.571 0.0354 

Classification – 2 0.286 0.0177 

Classification – 3 0.143 0.0089 

Classification – 4 0.000 0.0000 

 

 

 

Table 10: Classification of Suitability 

Suitability Ratings Composite Weight Range 

Highly Suitable > 0.0444 

Moderately Suitable >= 0.0444  Comp Weight <  0.0176 

Less Suitable >= 0.0176  Comp Weight  < 0.0087 

Not Suitable  < 0.0087 

 
Final Suitability Map 

Based on the above suitability classification final suitability map was developed and it is 

shown in the following figure 3. 

 

Figure 3: Final Suitability Map 
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To validate the results of the suitability, the map was compared with the zoning map in KMC 

developed by the Urban Development Authority. The planning authority classified the land 

use zones in to 12 classifications. Out of these 12 zones, 9 zones are allocated for the 

residential development. But 57% of the lands are suitable for residential development. 

Hence desired land for residential developments can be demarcated based on that map. The 

validation process of the suitability map illustrates that all of non-permissible zones for the 

residential development are located within the not suitable areas of the suitability map. Non 

permissible zones such as Geological Conservation Zone, Green Zones are located in non-

suitable areas of final suitability map.  

 

Hence it can be argued that suitability map identifies most suitable areas for residential 

development and this scientific calculation tallies with the existing zoning map. But this final 

map illustrates more than the zoning map, it highlights the most suitable lands within the 

residential permitted zones. Therefore this final suitability map provides a useful guide for 

zoning map. 

 

Findings and Discussion 

Results of the study indicate highly (2%) and moderately (55%) suitable area consists 57% of 

the total land in the study area. This indicates that KMC area has the ability to fulfill future 

demand for residential needs. The most remarkable identification of this analysis is that 2 % 

of highly suitable lands belong to a vacant land category. It indicates validity of this scientific 

calculation. Most of the moderately suitable lands are also located in Kaduwela and 

Athurugiriya Sub Units and these lands are completely located in permissible zone for 

residential use. It concludes that over 57% of lands available in KMC have potential for 

residential development. 

 

Most of the less suitable for development category belongs to agricultural area and it is 

named in the zoning plan under the less suitable category and those are also located in 

Kaduwela and Athurugiriya Sub Units. Further these lands are also located in permissible 

zone for residential use, but lack of infrastructure facilities is a barrier for the development. 

Provision of proper infrastructure developments within these areas therefore will increase of 

residential use. These lands support to fulfill the residential demand in near future and 

authorities can further minimize the development by improving agricultural mix of these 

areas. Not suitable category belongs to the restricted zone for development and these areas 

can be used for future green development. 

 

This final suitability analysis illustrated areas which are potentials for residential 

development. When taking the decisions about future residential expansions, these areas can 

be considered. Therefore this final suitability map can be used as a guide map for zoning.  

Also KMC will decide to determine the rates based on the “Capital Value”; the land value of 

the concerned properties can be used in above suitability map. This map when compared with 

cadastre map, value of each plot of land can be determined.   

 

Conclusion 

This research presents a multi criteria framework for suitability analysis of residential 

development. It considered residents’ perspectives and GIS assisted Multi Criteria Evaluation 

Techniques were used for the analysis.  The suitability analysis has been carried out for KMC 

to evaluate feasibility of existing residential use and potential lands without considering the 

social, environmental and economical constraints as evaluation parameters. The suitability 

analysis was done in the area using the frame -work with a number of criteria relating to 
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residential development and their priorities elicited from local residents. The above scientific 

classification used is in line with the zoning plan of the study area and it can be used as a 

guide map to the zoning plan of the study area. Final map shows suitability locations and it 

shows in depth picture to zoning plan. Therefore the findings of the research will be 

beneficial to various parties. Many stakeholders are trying to understand the nature of 

residential property market that follows the property development. This will be useful for the 

people who are looking for the suitable and profitable places to purchase the residential 

properties and to identify the development level of the area.  
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