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ARIF WICAKSONO : URBAN PARK SUITABILITY ANALYSIS USING
SPATIAL MULTI-CRITERIA FUZZY LOGIC. THESIS ADVISOR : ASST.

PROF. SUNYA SARAPIROME, Ph.D. 230 PP.

PARK SUITABILITY MAPPING, FUZZY INFERENCE SYSTEMS, DEMATELS,

GIS-MCDA

For years, Bogor Municipality in Indonesia has experienced shrinking
agricultural lands to compensate expanding urban environment. This creates critical
dilemma when searching new locations of public urban park (PUP) to meet ever
increasing demand. It causes difficulty in decision making process, particularly when
high agreement between optimum PUP demand and highly suitable area for
development in each village is required. Plus, data of criteria on policy, population
density, distances, accessibility, and number of visits including their relationships for
new PUP location analysis definitely raised uncertainty in the analyses due to their
fuzzy characteristics. To cope with this uncertainty, Fuzzy Inference Systems (FISs)
and Decision Making Trial and Evaluation Laboratory (DEMATELS) were employed
for spatial analyses to serve the study purpose.

Optimum village-based PUP demand areas in form of attributes of areal extent
were estimated using FISs. Incorporating them with village-based feasible areas from
Land Use Land Cover (LULC) map, the result of Mamdani FIS provides the best
agreement for all villages. PUP suitable locations of the study area were then mapped
by FISs and DEMATELSs methods. These maps were incorporated with feasible areas

from LULC by intersection in 10 suitability levels. In higher suitability levels,
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Mamdani and Sugeno-0 could provide more feasible PUP area than others. In addition,
Intersection over Union (IoU) was used to indicate which method can perform better as
well. The group of DEMATELS could provide the best IoUs and bigger feasible area
for PUP development in almost all levels. To serve optimum PUP demand areas of
villages more effectively, union areas or combined intersected areas of all methods in
different suitability levels could provide the best solutions. The cumulatively union area
from the most top down to level 7 can completely serve PUP demand areas of all
villages.

Study results reveal that criteria and methods used are proper and efficient to

achieve objectives of the study fruitfully.
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