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ABSTRACT

The diversity and broadness of applied research in the field of geomorphology has led to a
semantic and conceptual disconnection between such a research and the theoretical
foundations and intellectual ideas that support them. Today, there is a need for a clearer
relationship between applied research in the field of geomorphology and the schools of
thought that support them, which justifies the need for current research. Samadzadeh et al.
(1400) have proposed a new definition of morphological structure in the science of
geomorphology. This study emphasizes the importance of fundamental studies, so that
changes in the basic and theoretical concepts of science, create the opportunity for new
attitudes and the creation of new theoretical ideas in a scientific discipline. Hence, they have
explained a hierarchical structure of morphology defined in seven levels, including: land-
concept, land-space, land-context, landscape, land-form, land-feature and land-object. Prior to
this, Ramesht (2005), in her book Symbols and images in geomorphology, has dealt with the
principles of morphology in geomorphology and declared hierarchical theories as a basis for
the form units’ classifications in geomorphology. This research, which is a kind of link
between a fundamental research in presenting the new structure of morphology and its
practical application in geomorphology, it tries to act by quantifying the basic ideas for the
improvement of geomorphological science in the field of morphological classification
systems.
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Extended Abstract

1. Introduction

justifies the need for current research. Samadzadeh

The diversity and broadness of applied research in
the field of geomorphology has led to a semantic
and conceptual disconnection between such a
research and the theoretical foundations and
intellectual ideas that support them. Today, there is
a need for a clearer relationship between applied
research in the field of geomorphology and the
schools of thought that support them, which

et al. (1400) have proposed a new definition of
morphological structure in the science of
geomorphology. This study emphasizes the
importance of fundamental studies, so that changes

in the basic and theoretical concepts of science,
create the opportunity for new attitudes and the
creation of new theoretical ideas in a scientific
discipline. Hence, they have explained a
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hierarchical structure of morphology defined in
seven levels, including: land-concept, land-space,
land-context, landscape, land-form, land-feature and
land-object. Prior to this, Ramesht (2005), in her
book Symbols and images in geomorphology, has
dealt with the principles of morphology in
geomorphology and declared hierarchical theories
as a basis for the form units’ classifications in
geomorphology. This research, which is a kind of
link between a fundamental research in presenting
the new structure of morphology and its practical
application in geomorphology, it tries to act by
quantifying the basic ideas for the improvement of
geomorphological science in the field of
morphological classification systems.

2. Methods and Material

In this research, relying on the modern hierarchical
system of morphology in geomorphology, all levels
of the system, were identified and recognized visual
and quantitively. The following steps were taken to
identify and define the seven levels of the new
hierarchical morphological system:

Step 1: Land-concept definition

The first step in creating a hierarchical structure of
morphology is to determine the meaning of the
land. In this study, the meaning of the earth was
considered to be, high and convex. so being high
and convex is two parameters of the land-concept
definition in this case.

1- Defining the meaning of the high-lands

To define the meaning of being high, two absolute
and relative heights were used. In determining the
absolute height, a hypothetical basis level was used
based on expert opinion. This absolute threshold
can be defined depending on the territorial
conditions of a country or region. To determine the
limit, according to the regional conditions of Iran
and the expert opinion, the threshold was set at
2000 meters above sea level. On the other hand, to
determine the meaning of high-lands was taken into
account with using the concept of relative height. In
this regard, two concepts of classification and
clustering were used. In the classification approach,
quantile, natural break, geometric interval and
maximum distance techniques were used, and in the

clustering approach, the unsupervised K-means
clustering was used.

1-1- Defining the meaning of the high-lands
using quantile classification method

The quantile classification method is a data
classification method that classifies numerical
values into groups in a way that they have the same
number.

1-2- Defining the meaning of the high-lands
using natural break classification method

The natural break classification method is a data
classification  system  for  optimizing the
arrangement of data sets in natural classes. A
natural class is the optimal class range that can be
found naturally in a data set.

1-3- Defining the meaning of the high-lands
using geometrical interval classification method
The geometrical interval classification method is a
kind of classification pattern of distributing
numerical values based on geometric series. In this
classification scheme, the classification thresholds
or class breaks are based on successive distances
obtained from the geometric series.

1-4- Defining the meaning of the high-lands
using maximum distance classification method

In this method, to determine the meaning of the
high-lands, the relationship between air pressure
and ground height has been taken into account.

1-5- Defining the meaning of the high-lands
using K-means Clustering method

The k-means clustering is a vector optimization
method that is primarily rooted in signal processing.
The main purpose of this method is to segment n
observations in k clusters so that each observation is
related to the closest distance to the center of
gravity of the cluster.

2- Defining the meaning of the land convexity
The second step to achieve the meaning of the land
was to define the concept of the convexity using
quantitative models and methods. For this purpose,
seven mathematical models in calculating the
terrain curvature were used. Using these methods
and with the help of digital elevation model, surface
convexity or the meaning of land-convexity is also
defined.



Geography and Development £ 220

Vol. 20, No. 67

Step 2: Land-space definition

In the next level of hierarchy, we encounter land-
space level. In this hierarchy, according to the
meanings considered in the land-concept, the
mountain land-space is defined. Considering the
heigh and convex land-concept, which was obtained
in the previous step, these two land-concept
combined with each other and the land-space
meaning of the mountain appeared.

Step 3: Land-context recognition

At the next level, to define and distinguish land-
context from mountain  land-space, scale
dependencies and some degree of generalization
applied.

Step 4: Landscape recognition

In the fourth step, to determine the landscape, SPSR
algorithm (Solhi and Seif, 1399) implemented.
Using the results of SPSR algorithm, which is
obtained from the digital elevation model, values
higher than 50% selected and the lower values were
removed. Then, by applying a filter, the landscape
of the mountain ridges extracted.

Step 5: Land-form recognition

In this step, the results of TPI and SPSR algorithms
were used to detect the form of the land. remind
that, the SPSR algorithm is calculated from a digital
elevation model. Topographic position index (TPI)
is one of the geomorphometric indicators.

Step 6: Land-feature recognition

By classifying the results obtained from the SPSR
algorithm, the main ridges land-feature was
recognized. For this purpose, SPSR values between
70 and 100%, were classified and thus the land-
features of the main ridgelines were extracted.

Step 7: Land-object recognition

The results of SPSR algorithm were used to
recognize minor ridgelines. In this section, by
classifying the SPSR results between 50 and 70%,
the land-object of the minor ridgelines were also
identified.

3. Results and Discussion

According to the explanations provided in the
research methodology section about the method of
recognizing and drawing the levels of the basic
morphology system, each level of morphology was
identified, and mapped. In this research, the
theoretical foundations created within the Iranian
geomorphology schools of thought were used to
localize and apply in a visual and quantitative way.
As a result, according to the above-mentioned
goals, the new system of fundamental morphology
system, proposed in the native schools of Iran’s
geomorphology implemented. Using quantitative
methods, the movement from conceptual and
symbols to the physical appearances of this
meanings, followed and the results provided in the
form of images, charts and maps.

4. Conclusion

Studies in the field of geomorphology are mainly
pursued in two main areas: one is the field of
theoretical and fundamental studies and the other,
which has a larger volume and frequency, is the
field of applied research so there is a research gap
for intermediate studies between these two fields. In
applied research, mainly the connection between
research methodology and research method is not
well and clearly stated. And in many cases, there is
no meaningful connection between the theoretical
and ideological foundations, behind the methods
and techniques used. The recent study, which is
basically a continuation of a fundamental and
theoretical research conducted by the same authors,
is the link between the theoretical and applied fields
in Iranian geomorphology school of though. Future
researchers are advised to take steps to connect
theoretical meanings and foundations to applied
methods and, if possible, to move in the
intermediate space of theoretical and practical
territories.

Keywords: Modeling, Morphology, Geomorphology,
Hierarchical structure.
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