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Application of Fuzzy-AHP and Remote Sensing in Localizing Water
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Abstract

Utilization of appropriate methods for localizing and performing land suitability assessment to optimize human activities is very important
issue. Using fuzzy multi-criteria decision-making methods, this study intends to evaluate the criteria and determine suitable locations for
water extraction from air through condensing systems in Hormozgan province. To this end, first air humidity and temperature related data
were collected using satellite photos and the soil type, soil temperature (at 50 cm depth) and wind velocity data were collected using ground
datasets. At the next stage, they were prioritized in terms of significance through hierarchical analysis method. Then, fuzzy linear functions
were applied to data layers which, later on, were combined using fuzzy gamma function. The suitability of Hormozgan province for water
extraction using condensing system was ranked at five categories of very good, good, moderate, poor and very poor and its zonation map was
prepared. The results of land suitability assessment indicate that 9.75% of the studied area (about 6613.61 km2) falls in very good class,
18.57% (equal to 12606.85 km2) in good class, 27.39% (18597.95 km2) in moderate class, 25.90% (17589.55 km2) in poor and finally
18.41% (equal to 12498.29 kmz2) in very poor class.

Keywords: Buried pipes, Fuzzy multi-criteria decision making, Hormozgan province, Satellite data, Suitability assessment.
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Figure 1. Geographical location of the study area
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Figure 2. Condensation water production system for
agricultural use

Figure 3. Condensate water production system for
food use
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Table 1. Humid incoming air conditions

Specification Amounts
Inlet temperature to the pipe 40 degrees celsius
Relative humidity 70 percent

Inlet speed to the pipe
Initial pressure

3.5 meters per second
1 atmosphere

Diameter pipe 20 cm
Depth of soil to a pan 50 cm
Length of the pipe 50 meters
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Table 2. Preferred values in decision-making

Preference Numerical value

Extremely preferred 9
Very strongly preferred
Strongly preferred
Moderately preferred
Equally preferred
Extremely preferred
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Table 3. Weight matrix of parameters using AHP method

Criteria Humidity Air temperature Basement temperature 50 cm Wind speed Soil
Humidity 1 2 3 4 5
Air temperature 12 1 2 3 4
Basement temperature 50 cm 1.3 1.2 1 2 3
Wind speed 14 1.3 1.2 1 2
Soil 15 14 13 1.2 1
Significance factor 0.425 0.250 0.160 0.101 0.064

Compatibility index

0.02
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Figure 4. Phased map of air temperature standard
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Figure 5. Phase map of air humidity criteria
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Figure 6. Phase map of soil type criterion
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Figure 9. Final map of AHP Phase model of land
suitability for water extraction from air humidity
using condensing system

Table 4. Values of ground fitness classes of AHP fuzzy
model for water extraction from air humidity using
condensing system

Ground fit for water extraction from air
humidity using condensation system

Land suitability method

classification Land suitability

Avrea in percent e
P classification

Humidity 9.74 6613.61
Air temperature 18.57 12606.85
Basement 27.39 18597.95
temperature 50 cm

Wind speed 25.90 17589.55
Soil 18.40 12498.29
Total area 100 67906.25
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