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. . Groundwater
Landform Description Shape Lithology potential
. . Competent rocks
Structural hills R_ldges and Ridges and (quartzites and Poor
erosional valleys valleys . .
granite gneiss)
Inselbergs !SOI?tEd re5|dua! Island-like Quqrtzﬂes, Poor
hills in a vast plain granites etc.
. Law-lying roc_:k C_rystalllnes W|tr_1 Moderate, suitable
Pediments outcrops, sometimes Irregular thin veneer of soil
. . for borewells
dissected by gullies cover
Law-lying bed rock
Buried covered with in situ In situ weathered Good, suitable for
- . Irregular .
pediments material generally material dug wells
with high moisture
. EIonga’Fed Irregular Bedrock is of
Erosional depression .
- generally incometent rocks Poor
valleys occurring between

two adjacent hills elongated viz. phyllites etc.
Marked by presence

Valley fills of palaeodrainage -
pattern in pediments

Coarse sediments Good, suitable for
and rock debris dug and borewells
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Thematic layer Map Rank Map Weight (Wi) Class ranges Rank Capability value (CVi)
Alluvium 5 0.31
Limestone 4 0.25
Dolomite 3 0.18
Lithology 2 2/14=0.142
Granodiorite 2 0.12
Granite 1 0.06
Shale, quartz 1 0.06
0-.20 1 0.06
0.20-0.57 2 0.13
Lineament and
fracture density 3 3/14=0.214 0.57-0.96 3 0.20
(km/km?)
0.96-1.40 4 0.26
1.40-2.59 5 0.33
0-31 1 0.06
31-54 2 0.13
Land cover 1 1/14=0.071 54-103 3 0.20
103-193 4 0.26
193-255 5 0.33
0-10.95 5 0.33
10.95-20.53 4 0.26
Slope (degree) 3 3/14=0.214 20.53-29.56 3 0.20
29.56-40.51 2 0.13
40.51-69.80 1 0.06
0-0.19 1 0.06
0.19-0.53 2 0.13
Drainage density _
(km/km?) 2 2/14=0.142 0.53-0.89 3 0.20
0.89-1.31 4 0.26
1.31-2.42 5 0.33
27.46-176.17 1 0.06
176.17-252.78 2 0.13
Rainfall data 3 3/14= 0.214 252.78-322.62 3 0.20
(mm)
322.62-410.50 4 0.26
410.50-602.01 5 0.33
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Abstract:

Regarding the importance of hard rocks in storing water resources in the world, in this
research groundwater potentiality of the Shirkuh granitic rocks located in southwest of
Yazd city was evaluated. The area is known as the main recharge zone of the alluvial
aquifer of Yazd-Ardekan plain. In this study the effective parameters in groundwater
potentials were firstly determind. They are included as lineament density, drainage
density, rainfall, lithology, topographic slope and vegetation cover layers which were
prepared using RS and GIS softwares. Having been provided thematic maps, two
knowledge-driven strategies including continuous fuzzification and multi-criteria
evaluation models were used to combine thematic maps. In fuzzy model, after
fuzzification of the maps in GIS environment, the thematic maps were combined using
various fuzzy operators. After the evaluation, Gama was selected as the best operator for
combination and providing the final map. In this method about 20% of the studied area
was identified as the groundwater potential zones. In multi-criteria evaluation model,
after weighting the maps with the expert opinion, the thematic maps were combined using
weighted linear combination method and the groundwater potentiality map was created.
After validation the results of the both models by water resources location and discharge,
a good correlations were found in in multi-criteria model and so this method was applied
in groundwater potential mapping of the region. In this method about 40% of the studied
area was detected as good and very good potential zones which are locate mainly in the
valleys (the weathered granitic hardrock) and the central part of the granite massive rock
(the fractured hardrock).

Keyword: Groundwater potentiality assessment, Fuzzy logic model, Multi-criteria

evaluation model, Shir-kuh, Yazd.
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