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GIS layers

Application of Genetic Algorithm to Problem of 

Multicriterial Optimization in Land Use Planning 

 

In this project we research for possibility of GA application in optimization of 

spatial validation multi-criterial model during the regional urban planning process. 

The matter exposured in the work  describes both the problem of multi-criterial 

spatial validation from land use aspect and searching for optimal model 

methodology. 

 

The crucial points of the research are the following: 

 multi-criterial valorization of the land from the GA use perspective, 

 how to utilize the capacity of the GA optimization techniques in the frame of 

    decision support system and with usage of the GIS tools and 

 how to apply the GA in the field of genotype presentation in spatial modeling. 

 

The study is illustrated by actual examples taken from the spatial planning area and 

available existing studies in this field.  

CONCLUDING REMARKS 

Applications of Fuzzy Logic in Geographic Information 

Systems for Multiple Criteria Decision Making 

In this project we present some of problems in making spatial analyses, study 

done as part of making Spatial Plan of Tuzla Canton. This procedure in 

classic GIS is very demanding in time and it is unsuitable for decision making 

in real time. Limitations of multi criteria analyses in standard GIS are 

necessity to define all steps in advance and inability to simple change criteria 

or thresholds later. 

Here, it has been shown how incorporation of fuzzy set into GIS is improving 

system's level of intelligence and have useful implications for spatial data 

handling. 

Contrary to classic method, where was everything done graphically, this 

methodology moves whole process to database side. This approach put time 

demand part in preparation of process and delaying defining criteria to time 

of creating queries. This makes possible doing such multiple criteria decision 

making in real-time. Also, very important issue is that results could be 

ordered according to its importance for decision makers. 
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Polygon Overlay

c) Result of subtractiveb) Result of additivea) Layer 1 and 2
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Result: selected areaResult: mine contamined areaOpportuinity: slope <20%

Constraint: northfacing slopeOpportunity:agricultural area not class 1Constraint: development area
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Fuzzy logic

Basic operation of fuzzy set

union                    intersection                   complement

(1-0,8=0,2) 

(max {0,8;0,4}=0,8) 

(min {0,8;0,4}=0,4) 

1- µlevel (l), 

max{µlevel(l), µdry(l)}, 

min{µlevel(l), µdry(l)}, 

Non-level ground: 

Level ground or dry land: 

Level ground and dry land: 

Complement: µ
~A

(x)=1- µ
A
(x), xX

Intersection: µ
AB

(x)=min{ µ
A
(x), µ

B
(x)}, xX

Union: µ
AB

(x)=max{ µ
A
(x), µ

B
(x)}, xX

Definision of fuzzy set A

IF X = {x} THEN A = {x, µ
A
(x), }, xX
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Classes of slopes
3020vrlo strmovery steep

2010strmosteep

104umjereni nagib

inclined 

(moderate)

42mali nagib

small  inclination 

(gentle)

20ravnoflat (level)

tofromKlaseClasses
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Classes of constraint: wet areas
under watervedena površinawet

not under watersuhodry

CategoriesKlaseClasses
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Table of Fuzzified Values
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Rule Base Creation

µ(x, y) = Φm [µA(x), µB(y)] ≡ µA(x)ΛµB(y)

Membership function with Mamdani Min implication

Fuzzy If-Then Rule

IF x IS A THEN y IS B

min(ravno,  jug, "veoma blizu", ravnicarska, agrozona3, vegetacija)

IF (slope IS flat) AND (aspect IS south) AND (accessibility IS close) AND (altitudes IS 

low) AND (usability IS agrozona3) AND (bio_value IS SmallBioVal) AND (wet IS 

NOT water) THEN area IS suitable (1)

Example of implication relation

SQL statement

SELECT ID, Municipality

FROM TK

WHERE Slope Is Not Null AND South Is Not Null AND Close Is Not Null AND Low

Is Not Null AND [Agrozona 3] Is Not Null AND [Vegetation 1] IS NOT NULL AND 

Water IS NULL;
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SQL statement with exponential function

µE(x)=         µlevel-dry(l)= [µlevel(l)]
2+[µdry(l)]

2

Exponental function

L1:    µlevel(l)=0,8   i   µdry(l)]=0,4 L1=0,80

L2:    µlevel(l)=0,6   i   µdry(l)]=0,4 L2=0,56

SELECT

ID, Municipality, ([Flat]^2 + [South]^2 + [Close]^2 + [Low]^2 + [Agrozone 3]^2 + 

[vegetation]^2) AS Result

FROM 

TK

WHERE 

Flat Is Not Null AND South Is Not Null AND Close Is Not Null AND Low Is Not Null 

AND [Agrozone 3] Is Not Null AND [Vegetation] Is Not Null;

µ (x)= [µlevel(x)]2+[µsouth(x)]2+[µclose(x)]2+[µlow(x)]2+[µagrozone3(x)]2 +[µvegetation(x)]2

 


k

1i

q 

A
(x)μ
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Thematic Query Result in GIS
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Output: Category Classes

250nepodobnaunsuitable

5025podobnasuitable

7550vrlo podobnavery suitable

10075izvanredno podobnaextraordinarily suitable

tofromKlase kategorizacijeCategory classes
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CONCLUSION:

► Limitations of multi criteria analyses in standard GIS are 
necessity to define all steps in advance and inability to 
simple change criteria or thresholds later.

► Here is examined the incorporation of Fuzzy set 
methodologies into a DBMS of GIS. It is shown how the 
useful concepts of fuzzy set theory may be adopted for the 
representation and analysis of geographic data, whose 
uncertainty is an inherent characteristic.

► Getting results with such procedures is only matter of 
database and GIS is now just a tool for making spatial 
presentation of results.

► Every change of input data, now, requires only checking its 
influents to information (classic UPDATE statement in 
database). Also, data are ordered according to its 
impoertance for decision makers.


