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Determined Morphotectonic zones by using minimum distance multivariate spatial analysis
technique (west part of Urmia Lake)

A. Pr. Nasiri Ali. Geography Department, Payamnoor University — p. box 19395-4697 Tehran -I.R. of
IRAN

Introduction

Various morphotectonic zonations have been carried out by several researchers in our country. But
these zones are not precise and are visual and subjective without using quantitative analysis methods. On
the other hand, the zoning is obscure and nationally and without the use of local and regional data. For this
purpose, we have used spatial quantitative methods for this study. There are more spatial methods are
presented with various capabilities in geographic information systems. One of the priorities of choosing
methods is their simplicity, or is the simplicity and applicability of methods, which is important in
performing the quality and accuracy of the results of the work. On the other hand, the data obtained from
the various resources of the morphotectonic zones (or units) of the region, which are different and diverse
in nature, have been considered in selecting the appropriate and effective method. In this way, multivariate
analysis spatial analysis is very useful for analyzing and processing such data. In the present study, for
analyzing the morphotectonic zones of the research area, a multivariate spatial analysis of the minimum
distance was used.In this research, morphotectonics data of the area such as elevation, earthquakes, faults,
Ar index, and length of the waterways layers and the basis of the channels, consisting of eleven variables,
were used in the analysis of morphotectonic zones.The results of this study show that four morphotectonic
zones (A, B, C, D) there are with a distinctive feature based on the altitude, morphostructur and tectonic
systems, faults, and earthquakes in the region. Also, the results show that at present, these distinctive
morphotectonic zones are often controlled by the functions of the fault, earthquake and hydrological
systems. Consequently, the good fits of the above-mentioned zones to the facts of the morphostructure,
Tectonic and the earthquakes in the region indicates the good performance of the multivariate spatial
analysis methodology.
Materials and methods

The morphotectonic zones are recognized by investigating the analysis of various geomorphologic
and tectonics factors with different methods like spatial and nonspatial quantitative methods. The natural
environmental areas have differential morphotectonic patterns. Accordingly, different morphotectonic
patterns of our country especially study area base on local variables are neither studied nor known. Hence,
the main purpose of the present study is to produce morphotectonic zones map of west part of Urmia Lake
by using the spatial multivariate analysis minimum distance technique, geomorphology and tectonic data.

Various morphotectonic factors whether local or world scales affect formation of morphotectonic
pattern types. Inherent factors (or genetic) global morphotectonic systems like that alpine — Himalia
systems, Arabian and Eurasia plates systems and complex local natural faults and tectonics systems, water
derange networks, height, geomorphology (landform trends, dimension, directions and physical complex
conditions of geomorphogenetic factors, lead to form different morphotectonic pattern types.
morphotectonic producer factors have different properties. Accordingly, analyses of quantities and qualities
obtained data are very difficult, so the spatial fuzzy method are proposed as standardization tools for above
mentioned data of morphotectonic systems. Thereby we can use simple technique and high qualities
analysis and good understanding research processes and interpretation of results. In this research diverse
morphotectonic data and factors from various resources in different layers of the studied area such as fault
length, seismic magnitudes and depth and Ar index data and water surface map, drainages network length
layer together with height and geographical directions data have been analyzed to produce different
morphotectonic patterns map. Hereby, analysis of different types of data such as spatial and nonspatial
quantities and qualities data is one of the most difficult challenges in morphotectonic researches. In order
to solve the above mentioned problems GIS spatial analysis techniques, spatial and multivariate analysis
algorithms such as minimum distance visual analysis were used to analyze different nature types of data.
Results and discussion

The patterns of morphotectonic were identified by application of the multivariate spatial analysis of

minimum distance method. The number of the factors were to specify that affected the morphology and
tectonic properties of the study area. The variabilities have been had equals weights in analysis so, the fuzzy
method used for scaling of different scales 11 variabilities such as fault length, magnitudes, depth, Ar index
and height, seismic magnitudes and depth, drainage network length and counts, water surface isomap and
DTM layers. The morphotectonic patterns determined by using minimum distance analysis of the above
mentioned 11 variables. The results shown that 4 different morphotectonic zones have been detected in the
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study area, here so called (A,B,C,D) types. These zones have different morphostruture patterns and especial
arrangement of morphotectonic elements.

The A zone is located in the west part of study area with the high mountain land, different faults systems
pattern from each other zones and density fault network, most seismic events and the Ar index is 75 so that
high active morphotectonic zone in the area. The other section of this zone is that high mountain landform,
most geo units variety, rift zone, low faults network but a long fault line, relatively low seismicity activity
in recently years and the Ar index is 44 so that it’s morphotectonic active zone.

The B zone is mountain land, spatial arrangement of mountains, sparse faults networks, most geo units
variety, with high density of seismic events and the Ar index equal to 42 show that active morphotectonic
zone .

The C zone is mainly located in the north part of the study area, have mountain land landform so elevation
mean is 1720 meter, with density faults network which especial pattern of faults system like conjugate
faults system in northwest - southeast trend and with long fault lines in northeast — southwest trend,
relatively low seismicity activity in recently years. The Ar index of this zone is 31 so, this shown that it’s
relatively active morphotectonic zone.

The D pattern including the coastal plain were formed by the alluvial fan of the area rivers systems. Also
this zone have conjugate faults network but however this conjugate faults system were with less seismic
events, low Ar index 13, so it’s shown that this zone is tectonically inactive status in the east part of the
study area (Urmia Lake west area).

The results of this research shown that, in present time the fault systems, hydrology derange network and
height are the most important factors in building systems of morphotectonic pattern in the study erea. These
factors are controlling of the morphotectonic systems status of study area.

Key word : Spatial analysis, fuzzy, minimum distance, morphotectonic pattern, Urmia urban.
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