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Abstract

Rapid urbanisation with increasing population, transportation and industrial activities are responsible for
many environmental problems including global warming and climate change. Increasing green spaces in
cities was among various formulated strategies to curb the issue, which can help to reduce the urban
temperature by absorbing atmospheric carbon dioxide (CO3) and providing thermal comforts. The objective
of this study is to find suitable locations for developing urban parks in Iskandar Malaysia (IM), as since its
establishment in 2006, IM has been undergoing rapid urbanisation and high demand in varieties of sectors
which lead to high emission of greenhouse gases (GHG) and high temperature in the area. In this study, the
guidelines set by the Department of Town and Regional Planning (JPBD) Peninsular Malaysia are used to
integrate parameters such as park size, distance from main roads and topography for selecting suitable areas
Jor parks development in IM. An integrated approach combining Analytical Hierarchy Process (AHP) and
Geographic Information Systems (GIS) is adopted to provide weightages for each of the parameter layer by
providing scoring and ranking to each parameter and conducting weighted overlay analysis to identify
suitable locations for six different types of parks. In the final site suitability map, it reveals that although 623
areas show high suitability for park development, only 27 of them lie near the water bodies where all the
water bodies in this study consist of rivers. Based on the obtained results, these locations can be proposed to
the Municipal Councils in IM for development of new parks. The parks within the cities can act as a very
good medium of cooling with the presence of trees fo store and sequester excess CO; and the presence of
water bodies to reduce the ambient air temperature. However, the final decision to consider these suitable
locations for future developments of parks still depends on the local authorities.

1. Introduction

Rapid urbanization in association with deforestation,
fossil fuels burning, industrial and transportation
activities especially in the developing countries
(including Malaysia), has significantly increased the
greenhouse gases (particularly the atmospheric CO,
contents) and air temperature (United Nation, 2015).
The global concentration of CO; has recently risen
up to 400.47 parts per million (ppm) as of June 2015
from 379.87 ppm in June 2005 (NASA, 2015), thus,
showing an increment of 20.6 ppm in a decade. The
urbanization processes in these countries are
inevitable, and hence will continue as it is
anticipated that by 2050, developing and developed
areas will cover 64.1% and 85.9% of the world
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respectively (United Nation, 2015). Increasing
population along with growing transportation and
industrial activities are the major sources of
greenhouse gas (GHG) emissions. In Malaysia,
urban area transportation activities alone have
resulted in approximately 49% of the total GHG
emissions (Lim and Lee, 2012). Increased GHG
emissions in the urban environment has resulted in
elevated surface and air temperature and decreased
thermal comforts for people with the increasing
population of 7.349 billion (United Nation, 2015,
Kanniah et al, 2013a and Sheikhi et al., 2015),
Malaysia is currently a developing country where
rapid urbanisation and transformations are taking
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place. Malaysia aims to become a high income
nation that is both developed and sustainable by
2020 (UTM- Low Carbon Asia Research Centre,
2014). One of the rapid development economic
regions is Iskandar Malaysia (IM) which is located
in Johor, southern part of Peninsular Malaysia
(Figure 1). IM was established in November 2006
and currently adopting low carbon concept as its
direction of development to achieve the goal of
building a sustainable society. The rapid economic
development and urbanisation in IM is expected to
increase CO, to 31.3 MtCOzeq in 2025 from 11.4
MtCOzeq in 2005 under the business as usual
scenario (UTM- Low Carbon Asia Research Centre,
2014). Nevertheless, the emission can be reduced by
31% with appropriate counter measures (Ho et al.,
2013). Integrating green and blue infrastructures in
the planning of new cities can help to reduce the
effect of high urban surface temperature and
excessive CO; concentration in the atmosphere
(Kanniah et al,, 2013b). Planning green arcas or
parks with trees, shrubs and water bodies in the city
can serve many purposes such as providing shade
that brings cooling effect which saves energy, and
reduces pollution, thus improving air quality, etc.
(Konijnendijk et al., 2013). IM covers an area of
approximately 221,634 hectares (2,216.3 km?). The
existing open space in IM is 6,199 hectares covering
only 3% of the total area. If all the open spaces were
developed as green space in accordance with the
existing population of 1.35 million people, the ratio
of people to the open space will be 46 m? per
person, Although this ratio has surpassed Hong
Kong, Singapore and Kuala Lumpur with 2, 8 and
11 m? respectively, it is very low compared to
Melbourne which has 80 m? per person. Hence,
there is a need to increase the green area in IM as
looking at the current trajectory of population
growth; the amount of green space per person will
be further reduced by 2020. Therefore, in this study,
we attempt to identify suitable locations that can
potentially be developed into urban parks in IM. In
order to develop these parks, the location of the park
must be given a high priority as strategically located
park (close to main roads, easy access to public
transportation, near to densely populated areas, flat
terrain etc.) will be well utilized by the communities
to maximize its usage. For these purposes, various
spatial analysis tools are available for site selection
studies. In site selection studies, various existing
tools mostly use integration techniques rather than a
single technique for producing better results.
Examples of integrated techniques used in site
selections are Weighted Linear Combination (WLC)
and Spatial Cluster Analysis (SCA) (Moeinaddini et
al,, 2010), integration of multi-criteria decision

making (MCDM) with GIS (Sharifi et al., 2009 and
Eskandari et al., 2015), GIS and remote sensing
(Oikonomidis et al., 2015, Breeze et al., 2015 and
Razak et al., 2015), GIS and WLC (Jafari et al,
2015), new Spatial Multi Criteria Decision Making
(SMCDM) and WLC (Mousavi et al., 2014), system
based GIS and Multi Criteria Decision Analysis
(MCDA) (Qaddah and Abdelwahed, 2015 and
Hazra and Acharya, 2015), web- based GIS and
MCDA (Niaraki and Malczewski, 2015a), MCDA
and GIS in Multicriteria Spatial Decision Support
System (MC-DSS) (Niaraki and Malczewski,
2015b), GIS and Fuzzy MCDM (FMCDM) (Chang
et al., 2008 and Latinopoulos and Kechagia, 2015),
FMCDM and Fuzzy AHP (Hamdani and Wardoyo,
2015), AHP, GIS and Maximal Covering Location
Problem (MCLP) (Allahi et al., 2015), Analytical
Hierarchy process (AHP), GIS and remote sensing
(Pinto et al., 2015), GIS and AHP (Wang et al,
2009, Jalaliyoon et al., 2015, Aliniai et al., 20135,
Hadipour et al., 2014, Mishra et al., 2015, Kamali et
al., 2015, Foroughian and Eslami, 2015, Ebrahimi et
al., 2015, Siddayao et al., 2015, Mustafa ct al., 2015,
Khaki et al., 2015 and Ahmadi et al., 2015) etc. The
combination of multi criteria evaluation with GIS
has recently become a popular tool for different site
selection studies (Uyan, 2013). Being attractive to
urban planners (Ullah and Mansourian, 2015), the
technique has been used for supporting spatial
decision making (Erden and Coskun, 2010)
especially in regional planning (Qaddah and
Abdelwahed, 2015), and it is the most commonly
used expert- based method (Svoray et al.,, 2015),
AHP is one of the multi criteria evaluation
techniques that have been widely accepted by
industries (Jalao et al.,, 2014) for solving support
decision systems (Uyan, 2013). AHP enables the
calculation of relative weight or importance of each
of the parameters considered in the analysis by
comparing the parameters to each other (Saaty, 2008
and Nefeslioglu et al., 2013). Both qualitative and
quantitative measures can be considered in the
process of selecting the best alternative from a
number of choices of multiple criteria (Erden and
Coskun, 2010). The criteria of land- use planning
can be set in an organized way based on existing
data with simple mathematical operations. AHP
allows individual judgments in a reliable way and
can finally overlay all the standardized criteria that
help to make rankings based on locations (Ullah and
Mansourian, 2015). As GIS is widely known as a
powerful tool for its spatial analysis capabilities
(Wang et al., 2009) and increase the efficiency of
siting (Zamorano et al., 2008), the integration of
GIS and AHP methods provides a mechanism to
thoroughly explore complicated problems and
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provide immediate and efficient feedback for users
especially the decision makers. Based on these
considerations, this paper focuses on combining
AHP with GIS for the most suitable and appropriate
site selection of urban parks in IM. Such studies
have not been attempted in Malaysia thus; this paper
focuses on six types of parks using parameters based
on guidelines of Department of Town and Regional
Planning, Malaysia. The results of this study will
produce the outputs of more types of specific parks
that can be developed in urbanized IM.

2. Methodology

2.1 Study Area

Iskandar Malaysia (IM) was established on 8%
November 2006 and geographically, it covers the
districts of Kulai, Johor Bahru, Johor Bahru Tengah,
Pasir Gudang and several sub- districts of Pontian
with five local authorities (Figure 1). IM has a
tropical climate with warm weather all year round
and consistent rainfall, more towards the year-end.
It has temperature ranging from 21°C to 32°C while
annual rainfall varies from 2,000 mm to 2,500 mm
(Source: Malaysia Meteorological Department). The
main landcover/landuse in IM includes forest,
mangrove, oil palm, rubber and urban arcas
(Kanniah et al., 2015). IM had 1.35 million people
in 2005 and it is projected te have 3 million people
in 2025. About 66% of the population is of working
age. The urban developments within IM are carried
out at five flagship zones, A, B, C, D and E (Figure
1). These flagship zones cover Johor Bahru City
Centre, Nusajaya area, the Western Gate
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Development covering Port of Tanjung Pelepas, the
Eastern Gate Development covers Pasir Gudang
area especially Tanjung Langsat Port and Johor Port
and Senai-Skudai area, respectively. Apart from five
local  authority’s  administration, the IM
developments are also managed by Iskandar
Regional Development Authority (IRDA), For site
suitability analysis, the entire IM region is covered
and analysed. However, the scashore region of
Pontian was not covered as the seashore is mainly
covered by mangrove forests.

2.2 Data

The data and methodology adopted in this study are
shown in Figure 2. The landuse was acquired from
Iskandar Regional Development Authority (IRDA),
and Department of Town and Regional Planning
(JBPD). Besides landuse data, we also obtained
main road and contour lines data from IRDA, Johor,
To represent the accessibility to green spaces,
distances to main roads were created using ‘buffer’
tool. We created buffer zones at 100 m interval up
to 10,000 m or 10 km around the main roads. 100 m
interval was used in this study becaunse it is an
appropriate walking distance. The contour lines
were obtained from the GPS survey conducted by
IRDA in 2010. The contour ranges between 20 m
and 640 m with 20 m interval. Using the Spatial
Analyst tool in ArcGIS, contour lines were
transformed to Digital Elevation Model (DEM) and
then the slope map. The slope values were auto-
generated and values produced are from 0 degree to
20.95 degrees as the highest slope.
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Figure 1; Iskandar Malaysia region in Johor, Peninsular Malaysia with the five flagship zones (UTM Low
Carbon Asia Research Center, 2013)
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Figure 2: Methods used to identify suitable sites for
urban parks development in Iskandar Malaysia

2.3 Site Selection

The park types and the selection of parameters were
considered according to the JPBD guidelines
(JPBD, 2013). According to this guideline,
Recreation Park, Playground Lot, Playground Park,

Neighbour Park, Local Park and Urban Park are
recognized as park types. In addition, parameters
such as population size, area size, accessibility
distance from the main road and slope of the area
were considered for park size selection in Malaysia
(Table 1). However, we could not incorporate
population size in this study as recent data were not
available for this region. For the final map
production, water bodies’ data layer was later added
to find the area near to waterways which can
provide more cooling effect to the parks, This water
bodies’ data was extracted from the IM landuse
data.

2.4 Phase 1: Data Processing and Analysis

The landuse data were geo-referenced using the
ArcGIS version 10.0 catalogues, registered and
projected to Cassini coordinate system. The Cassini
coordinate system was used in this study to ensure
that the study area was preserved and no distortion
occurs which can lead to inaccurate results. The data
were provided in shape file format and consists of
12 layers as follows:1) planned commercial, 2) open
space and recreational, 3) institutional and public
facilities, 4) infrastructure and utility, 5) industrial,
6) housing, 7) water bodies, 8) forests, 9) vacant
lands, 10) commercial services, 11) transportation,
and 12) agricultural and residential layers. In this
study, only one layer named ‘open space and
recreational layer’ was used for locating parks in
IM. Using this layer and based on JPBD guidelines,
only those areas with size from 1,000 m? to
1,000,000 m> were selected. This layer was
subsequently filtered to create six new layers
according to the type of parks as shown in Table 1.

Table 1: Parks with their respective sizes, accessibility distances, slope and population size

Types of Park Accessibility Distance from Slope () Population Size
Main Road (m) (people)
Recreation Park (1,000- 2,000 m?) 200 7 (4%) <300
Playground Lot (2,000- 6,000 m*) 500 7 (4%) 300-1000
Playground Park (6,000- 20,000 m?) 1000 7 (4%) 1000-3000
Neighbour Park (20,000- 80,000 m?) 1500 11 (6%) 3000-12000
Local Park (80,000- 400,000 m?) 3000 11 (6%) 12000-50000
Urban Park (400,000- 1,000,000 m?) 10000 No Limit >50000

Table 2: Scores given to accessibility distance from main roads and slopes

Intensity Intensity of Importance Buffer Accessibility Distance From Main Slope Degree (°)
Value Roads (Meters)
9 Highest 0-100 1-2
8 Very High 100-150 34
7 High 150-200 5-6
6 Moderate High 200-250 7-8
5 Moderate 250-300 9-10
4 Moderate Low 300-350 11-12
3 Low 350-400 13-14
2 Very Low 400450 15-16
1 Lowest > 500 >16
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The cell sizes were set to a minimum unit of 10 m x
10 m to ensure maximum details on the ground can
be included in the analysis. The layers were
rasterized for further processing using Analytical
Hierarchy Process (AHP) as described in Phase 2
(Figure 2). After rasterizing the layers and before
applying AHP, it is important to decide suitable
scoring or ranking values to all the three criteria.
This step was done by reclassifying the rasterized
layers of the park size, accessibility distance from
main roads and slope into nine Saaty values. This
scoring or ranking is important because it
determines the value of the raster pixel and these
pixels will determine the suitability index. The
higher the score or rank value, the better the
suitability of the pixels for parks (Saaty, 2008). For
the size parameter, we did not provide any scoring
value of parks because according to the JPBD
guidelines, the size of parks was fixed, therefore
they were already classified into their own hierarchy
and they were given a score of 9 (highly suitable).
Table 2 shows the scoring and ranking given to
distance from main roads and slope for park site
selection in this study. Scoring or ranking for
distance from main roads and slope were done based
on the judgment that the most suitable condition is
ranked as 9 while 1 is ranked as the least suitable
condition. Regarding slopes, it is clear that 1° to 2°
has the highest score and 20.95° has the lowest
score. Flat areas were given highest score and are
highly considered for park development whereas
steep slopes are usually not considered for park
development (Washington Interagency Committee
for Outdcor Recreation, 2005). Although JPBD
have set the maximum distance and slope allowed
for parks development, the parameters were slightly
adjusted as tabulated in Table 1. This is because the
nearer the parks are from the main roads, the better
it is for users to access the parks (Figure 3a) as flat
surface will be better location for parks (Figure 3b).
The next step was to compare the relative
importance of the three parameters (pairwise
comparison) in determining suitable locations for
parks development in IM using AHP.

2.5 Phase 2: Analytical Hierarchy Process (AHFP)

In order to identify the best locations that can satisfy
the conditions based on size, accessibility distance
and slope for each of the six types of parks
considered in this study, Analytical Hierarchy
Process (AHP) method was applied. AHP is a multi-
criteria decision making (MCDM) method under the
fuzzy logic technique used to determine the priority
of criteria. AHP is suitable for complex decisions
which involve the comparison of decision criteria
which are difficult to quantify (Saaty, 2008). Table

3 shows the comparison value used to compare the
relative importance of each criterion in AHP. The
relative importance of each of the three parameters
was identified using ‘trial and error’ method by
using any value from 1 to 9 in AHP. The pairwise
comparison (Table 4) was run until it satisfies the
consistency ratio (CR) value of 0.1 (Kumar and
Biswas, 2013). A consistency ratio (CR) is needed
in order to ensure that the judgment is logical. In
AHP tool of ArcGIS version 10.0, the CR value has
been set with values of <0.1 for accurate and
significant result. The computation of pairwise
comparison produced the Pairwise Comparison
Matrix (Table 5). To develop a pairwise comparison
matrix, different criteria are required to create a
ratio matrix. These pairwise comparisons are taken
as input and produced relative weights for each
criterion for the output. This step was conducted by
the trial and error method by using any value from 1
to 9 and conducted six times for six different types
of parks. In this study, the CR was 0.0279 and thus
the pairwise comparison matrix was accepted as a
logical judgment, The criterion weight values from
the pairwise comparison matrix are 0.6586, 0.1562
and 0.1852 for the park size, buffer and slope
respectively. The criterion weight acted as the
percentage influence which became 66%, 16% and
18% for park size, buffer and slope respectively.
These percentage influence values were inserted on
each criterion map in the process of weighted
overlay analysis.

2.6 Phase 3: Weighted Qverlay Analysis

At this phase, all the criteria maps in raster format
were ovetlaid onto each other in Weighted Overlay
Tool in ArcGIS version 10.0. The process was
conducted six times for each type of park. The
percentage influence of each criterion produced
from the AHP process was then summed up giving
the total of 100%. The output of this process is the
result for site suitability analysis. In this study, the
results produced two ranges of index consisting of
more suitable and less suitable areas.

3. Results and Discussions

3.1 Suitable Locations for Urban Parks

Potential areas suitable for parks development in IM
are shown in Figure 4. Areas marked as less suitable
show <50% suitability which means these areas are
still suitable to be developed as parks but some
criteria’s were not satisfied. For example, if the size
satisfies the criteria for park development, but the
surface is steep or far away from the main road, then
it will be difficult for users to access the parks. All
the three processed layers consisting of six park
sizes, buffer roads, and slope were converted from
vector to raster mode.
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Figure 3: (a) The intensity value (scores) of the classified and rasterized main roads of Iskandar Malaysia; and
(b) The intensity value (scores) of the classified and rasterized slopes of Iskandar Malaysia (refer Table 2 for
more details)
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Figure 4: Final site suitability map for Iskandar Malaysia
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Table 3: Comparison values of the relative importance of site suitability based on Saaty (2008)

Intensity of Importance

Descriptions of Intensity of Importance

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 importance

OR[N |w| b |—

Extreme importance

Table 4: The pairwise comparison of size, slope and buffer accessibility distance

Criteria Comparisons
Size Size is five (5) times important than buffer
Slope Size is three (3) times important than slope
Distance Slope is one (1) time important than distance (equally important)

Table 5; The pairwise comparison matrix

Criteria Park Size
Park Size 1
Buffer 02
Slope 0.3333

Buffer Slope
5 3
1 1
1 1

Meanwhile ‘more suitable’ areas represent the
highly suitable areas that get high score for each of
the three (3) criteria used in this study. In the final
site suitability map, it reveals that although 623
areas show high suitability for park development,
only 27 of them lie near the water bodies where all
the water bodies in this study consist of rivers
(Table 6). There are 27 numbers of open space in
IM identified as suitable to be developed as
recreation parks from which 16 of them are less
suitable and the rest are categorised as more suitable
(Figure 4). However, from the 27 suitable areas for
recreation parks, only one area (less suitable) was
found to lic near the water bodies. We overlaid
water bodies’ layer onto the final suitability map to
identify areas that lie near the natural water bodies
within 100 meter. Water bodies data were added
later as an additional layer to identify linear urban
parks that can add cooling effect to the parks. Water
bodies are excellent medium of cooling as the
presence of water bodies in parks has been found
not only to reduce the surrounding temperature
(Tominaga et al., 2015), but also strongly influences
environmental psychology, landscape design,
tourism research and human health (Volker and
Kistemann, 2011). A total of 41 areas of open space
were found to be suitable as playground lots in the
first place after the analysis where 27 of them are
more suitable whereas the rest of 14 are less suitable
(Table 6). From these areas, only one of less
suitable and one of more suitable lic near water

bodies. For playground parks 90 areas of open space
were found to be suitable. 41 of them are less
suitable and 49 are more suitable. Qut of this
number only six with less suitable and two areas
with more suitability were found to be near to water
bodies. Next, Neighbour Park produced 174 areas of
open space as suitable arcas out of which 80 have
less suitability and the rest with more suitability. In
this result, there are 4 of less suitability and only 1
of more suitability that are found near water bodies.
There are 128 areas of open space that are suitable
to be developed as local park whereas 70 of them
are less suitable and 58 are more suitable. But only
5 of less suitability and 3 of more suitability are near
the water bodies. Lastly, for urban parks, 164 areas
of open space were found to be suitable. 97 of them
are less suitable and 67 are more suitable. Out of
this number only 3 with less suitable and 1 area with
more suitability were found to be near to water
bodies (Figure 4 and Table 7). In the final site
suitability map, it was revealed that although 623
areas show high suitability for park development,
only 27 of them lic near the water bodies where all
the water bodies in this study consist of rivers. This
shows that there are less suitable areas for parks
near water bodies in IM. Alternatively artificial
water bodies such as fountains or ponds can be
constructed but the process of constructing these
features can contribute to pollution and increase the
temperature with the use of materials such as bricks,
steel and cement.
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Table 6: Number of parks identified as less suitable and more suitable in Iskandar Malaysia

Parks Less More suitable| Less suitable area More suitable area near
suitable near water bodies water bodies
Recreation Parks 16 10 1 0
Playground Lots 14 27 1 1
Playground Parks 41 49 6 2
Neighbour Parks 80 94 4 1
Local Parks 70 58 5 2
Urban Parks 97 67 3 1

Table 7: Park areas that are still available for further development as of December 2014

Type of Parks Coordinate Description
Playground Lot 1°28°50.65”N 103°52°51.58"E Located in Masai area which is quite near Pasir
Gudang Highway and situated near Masai river
Playground Park | 1°30°1.70”"N 103°41°9.01"E Located in Tampoi which is quite close to
Persisiran Perling and near to Sekudai river
Located in Ulu Tiram town and near the Tiram
1°35°13.45”N 103°53’11.89”E river
Neighbour Park 1°29°3.65”N 103°47°12.28”E Located in Plentong and near the EDL Highway
Local Park 1°32°34.73”N 103°39’50.90”E Located in Skudai and near the Sekudai river
1°33°6.65”"N 103°44°20.70"E Located in Nasa City Tebrau and near the Tebrau
river
Urban Park 1°30°9.24”N 103°52°’12.05"E Located in Bandar Baru Seri Alam and near the
Masai river.

In order to validate the results obtained in this study
(suitable locations for parks development), the
suitable areas were checked against the latest
Google Earth data (2014) to find out if the areas are
still available as open space or have been used for
other purposes (Table 7). For recreation parks, all
the areas suitable for parks development have
already been used for settlements and residential
arcas have been developed before now. This is
because recreation parks consist of only small size
of 1 to 2 km? which are usually found near
residential areas and far from natural water bodies.
Details of the identified locations for parks are
shown in Table 7. The parks within the cities can act
as a very good medium of cooling with the presence
of trees to store and sequester excess CO, and the
presence of water bodies to reduce the ambient air
temperature. However, the final decision to consider
these suitable locations for future developments of
parks depends on many factors. For example,
although we discovered that there is one location in
Bandar Baru Seri Alam suitable to be developed as
urban park, the Pasir Gudang Municipal Council
does not intend to develop any new parks currently
due to financial constraint, and the municipality
wishes to focus on enhancing the existing urban
park of Taman Bukit Layang- layang (Personal
communication with Ms. Zanariah Kadir, the head
of Landscape Department Pasir Gudang
Municipality Council, 2015).

4. Conclusion

This study was conducted to identify suitable
locations to be developed as parks in Iskandar
Malaysia (IM) region in the south of Peninsular
Malaysia. Results from the Analytical Hierarchy
Process (AHP) and GIS showed specific locations
for developing parks in IM. The selections of the
sites were based on only three factors namely the
accessibility from main roads, slope of the area and
size of area. The integrated approach combining
AHP and GIS was adopted to provide weightages
for each of the parameter layer by providing scoring
and ranking to each parameter and conducting
weighted overlay analysis to identify suitable
locations for six different types of parks in IM. As a
result, specific suitable locations to be developed as
parks near the water bodies for the high cooling
effect consist of one playground lot, two playground
parks, one neighbour park, two local parks and one
urban park. Water bodies layer were not added as a
parameter in this study as it was not mentioned in
the guideline provided by the JPBD. However, it
can be recommended for future study. We
acknowledge that this study is only limited to only
three quantitative parameters therefore future study
can be improved with more parameters such as the
distance from industrial area, population size and
distance from water bodies considering both
quantitative and qualitative analysis in AHP,
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