
1. Introduction

Geological heritage is a special term that refers 
to sites and areas with specific geological phenom-
ena that have scientific, educational, cultural and 
aesthetic values. Over the last two decades, there 
has been a growing interest among the geosciences 
in topics related to geoheritage: geoconservation, 
geotourism and geoparks (Reynard & Brilha, 2017). 
One of the most important aspects of geotourism is 
nature-based tourism. According to some research-
ers, geotourism is defined as tourism in geologi-

cal-geomorphological landscapes, rock outcrops 
and fossil-bearing layers (Coratza & Giusti, 2005; 
Dowling & Newsome, 2006; Hadžić et al., 2010; Ne-
manj, 2011). Today, however, the scope of geotour-
ism has become very wide and encompasses highly 
sensitive scientific-educational topics and values. 
The academic concept of geotourism, which focus-
es on university research, was defined in 1995 as a 
new form of niche tourism (Hose, 2012). Geotour-
ism is tourism that preserves or enhances the ge-
ographical identity of a site, and includes not only 
the environment, but also cultural heritage, aesthet-
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ics of the site and, most importantly, the prosper-
ity of local inhabitants (Pereira et al., 2008). While 
most references on geoheritage and geotourism are 
related to non-urban areas, there is also geoheritage 
within the urban areas and thus it is possible to do 
urban geotourism (Rodrigues et al., 2011; Pica et al., 
2016; Kubalíková et al., 2017; Reynard et al., 2017; 
Melelli, 2019). However, various aspects of tourism, 
including rural tourism (Oliver & Jenkins, 2003; 
Farsani et al., 2013; Stoffelen & Vanneste, 2015), 
health geotourism (Rocha & da Silva, 2014), climate 
tourism (Scheyvens, 1999; Buckley, 2003; Horváth 
& Csüllög, 2012) and cultural-social tourism (Hur-
tado et al., 2014; Jana et al., 2016) have some aspects 
that allow us to consider these activities as geot-
ourism. Geomorphosites are “geomorphological 
landforms that have acquired a scientific, cultural/
historical aestethic and/or social/economic value 
due to human perception or exploitation” (Panizza, 
2001; Reynard & Panizza, 2005). Attractive geomor-
phological-geological sites are defined as geomor-
phosites (Panizza, 2001). However, a combination 
of geomorphosites with cultural elements increases 
their value (Comanescu et al., 2012). Sustainable 
development in geotourism is one of the most im-
portant factors in regional economic and cultural 
prosperity. Therefore, identifying and introducing 
high-value geosites is of key importance in the re-
gional tourism boom. Connecting landscape, cul-
tural heritage and sports facilities with unique geo-
logical and geomorphological features, encourages 
both local and regional sustainable development 
(Burlando et al., 2011). Geosites are sites of scientific 
interest based on geology or geomorphology that 
can serve various purposes such as research, conser-
vation, education, tourism and sustainable devel-
opment (Suzuki & Takagi, 2018). Geomorphosites 
are defined as areas with specific geomorphological 
processes that are important for our understanding 
of the evolution of the earth, and therefore geomor-
phosites can have both scientific value and added 
value (Reynard & Panizza, 2005). The growing im-
portance of geomorphosites among scientists and 
the general public alike leads to increasing scientific 
experience, highlighting the natural-cultural herit-
age, expanding communication with neighbouring 
geosites, and contributing to regional economic and 
social development.

The abundance of historical sites and geological 
phenomena in Iran has made it one of the countries 
with a high potential for tourism and geotourism 
purposes. From a geological point of view, various 
studies have described potential global geosites 
in different regions of Iran including geotourism 
potential in Kashmar (Taherpour, 2012), geologi-

cal features for geotourism in the Sahand Volcano 
(Mehdipour Ghazi, 2013), geological heritage in the 
Zagros fold-thrust belt (Habibi et al., 2017), mor-
phometric characteristics in the Lut desert (Ghodsi, 
2017) and geomorphosite assessment in the Qeshm 
Geopark (Hosseinzadeh et al., 2018). However, in 
the case of topographic and morphotectonic stud-
ies, the Lut desert can be a good choice in view of 
a lack of vegetation and a complex tectonic history.

Despite the descriptive studies mentioned 
above, the lack of a scientific scoring and ranking 
system in Iran is very noticeable. It would be fasci-
nating for geotourists and scientists to know how 
close a scientific index of a geological feature in 
one geosite is to their scientific-educational goals. 
In addition, if similar studies are done for other 
regions, a scientist or visitor interested in geomor-
phosites of scientific value can easily decide which 
site to choose and visit. For example, if one site is 
rated 1.5 and the other 1.6, and the cost of visiting 
the second site is high, the first site will definite-
ly be a good alternative to visit. Several attempts 
have been made to assess geodiversity (Forte et al., 
2018; Zwoliński et al., 2018) and geomorphodiver-
sity (Melelli et al., 2017; Ferrer-Valero, 2018) with 
a quantitative approach. Scientific scoring in dif-
ferent models has different ranges of scores. Expert 
scoring of the dv-index ranges from 0 to 5 in the 
Hadžić model (Hadžić et al., 2010), for instance. 
Another example is the methodology prepared by 
the Paleontological Museum of Elche (MUPE) for 
the Fossils and Heritage Project of Alicante (FO-
PALI) for scientific assessment that is based on ten 
criteria or parameters: abundance of similar out-
crops, key locality, palaeodiversity-geodiversity, 
palaeodisparity, conservation status of immovable 
and movable property, taphonomic-genetic inter-
est, geological interest (including biostratigraphy, 
lithostratigraphy, tectonics and geomorphology), 
utility to illustrate processes and scientific poten-
tial) equally weighted and ranked from 0 to 4 (Cor-
bí et al., 2018). Although scientific scoring in most 
studies is based on descriptive words or numbers 
equivalent to descriptions, the main purpose of the 
present study is to standardise scoring based on 
statistical principles. For example, Mikhailenko & 
Ruban (2019) described geotourism attractions in 
terms of physical visibility, interpretation (clarity) 
and aesthetic attractiveness, while there is no stand-
ard criterion for measuring this attraction. In other 
words, there are two approaches to investigate the 
dv-index of morphotectonic and geomorphological 
landforms: one is evaluation of a landform based on 
its apparent characteristics (which may be emotion-
al and arbitrary) and there is no specific criterion 
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from the evaluator’s point of view, and the other is 
evaluation based on a set of calculable criteria in the 
form of a method that can converge decision-mak-
ing processes while preserving the value of person-
al approaches. The statistical algorithm presented 
here integrates descriptive approaches and guides 
them into a specific evaluation path. Since the nu-
merical results defined in a given range provide a 
better understanding of a high or low value, the 
outputs of the evaluation of the present study are in 
the form of scoring. The scores for the two studied 
scientific indices (out of other dv-index items) are 
calculated separately in a range of 0 to 2.

2. Geographical and geological setting

As part of the Alpine-Himalayan orogenic belt that 
is subjected to continental convergence, the Iranian 
plateau is the origin of various tectonic phenomena 
related to the transpressional system. Massive folds 
and faults, along with diverse and complex mor-
photectonic structures, are all related to this system. 
Strong folding and thrusting during Alpine oroge-
ny proper in the Late Cretaceous-Cenozoic affect-
ed most of Iran, with the exception of the rigid Lut 
block in the eastern part of the country (Stocklin, 
1968). The Iranian arid areas and deserts, particu-
larly the Lut desert, have many geomorphological 

and geological features (Maghsoudi & Emadoldin, 
2007). The northward motion of central Iran – Lut, 
relative to Eurasia along N–S strike-slip fault sys-
tems (Farbod et al., 2011), make the margins of the 
Lut block an appropriate platform for the develop-
ment of morphotectonic phenomena.

The Lut (Dasht-e Lut) is located in southeastern 
Iran and encompasses an area of more than 50,000 
square kilometres between parts of the provinc-
es of Kerman, Sistan and Baluchestan and South 
Khorasan. The approximate length and width of 
this desert, which stretches from the northwest to 
the southeast, are 320 km and 160 km, respective-
ly. The Lut desert and its environmental system, 
as one of the unique deserts of the world in terms 
of outstanding features, have lots of potential and 
outstanding universal values, including the highest 
and longest yardangs (kaluts) and very high sand 
dunes and nebkhas (Maghsoudi et al., 2017). The 
yardangs and corridors in the Lut desert are aligned 
NNW–SSE parallel to the prevailing direction of the 
strong local 120-days-wind and cover about 31 and 
42 per cent of the western part of the Lut desert, 
respectively (Ehsani & Quiel, 2008).

Tectonic deformations along the strike-slip 
faults in eastern Iran are controlled by the collision 
of the Eurasian/Arabian plates. This convergence 
of plates, which began in the Eo-/Oligocene (e.g., 
Agard et al., 2005; Vincent et al., 2005), caused 

Fig. 1. Location of the study area in the Lut desert on the digital elevation model (DEM) map of Iran
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widespread deformations across Iran, especially the 
margins of the Lut Block. South of 34◦N, right-later-
al shear is accommodated on a series of parallel N–S 
right-lateral faults running along the eastern margin 
(the Sistan Suture Zone fault systems) and the west-
ern margin (the Nayband–Gowk–Sabzevaran fault 
system) of the Dasht-e Lut (Walker et al., 2009). Tec-
tonically, the Lut desert is bounded in the east by 
the N–S striking Nehbandan fault and in the west 
by the N–S striking Nayband fault. The Nehbandan 
fault in the southern part trends to the east, and 
the Nayband fault plays an important role in the 
formation of the Tabas Sedimentary Basin and the 
Shotori Mountains. Both faults have a right-lateral 
strike-slip mechanism. The study area is located in 
the southeast of the Lut desert (Fig. 1). This range 
is bounded in the east by the Kahurak and West-
ern Neh faults, and mainly consists of sand dunes 
(Fig. 2). Single or complex sand dunes begin in the 

form of a crescent (Barkhan) or are stretched at an 
elevation of 1,100 m along the eastern margin of the 
Lut desert and gradually extend near the central 
Lut Hole to a height of 250 metres. Given the north-
west-southeast carving direction of the Kaluts, it 
seems that wind direction in moving these sands 
is quite southerly and the catchment area is con-
fined to the eastern margin of the Lut desert. The 
yardangs size and height in the centre and north 
of the region exceed the southern side that repre-
sents a further evolution of yardangs which exist in 
the south side of the region (Ghodsi, 2017). There-
fore, given the further evolution of the yardangs 
and kaluts from the north to the south of the Lut, 
these features can be said to be more stable in the 
southern Lut desert, and therefore morphotectonic 
studies in that area are more reliable. In addition to 
erosional features, most of the landforms in the Lut 
desert are controlled by strike-slip faults, as noted 
for Lut tectonics. Even the drainage basins are af-
fected by tectonics in the area. For instance, Moghi-
mi (2009) showed that the sinuosity of rivers in the 
Lut basins is due to a morphotectonic effect, and 
the territory of important Lut unit drainage basins 
is limited to tectonic lines and forms the bounds of 
basins. Therefore, the sum of all these landforms 
and terrain features within the study area generates 
the same topography that is statistically analysed in 
the present research according to the following sec-
tions for scoring.

3. Material and methods

Both TCP and TSPC classifications have been inves-
tigated for preliminary estimates of the dv-index. 
The TCP item directly reflects the tectonic effects 
of the area because topographic continuity occurs 
under passive tectonic conditions, namely weather-
ing and erosion over tectonic activities. To date, a 
considerable number of studies have demonstrated 
these relationships. Tectonic control of alluvial ar-
chitecture is commonplace in extensional, transcur-
rent and compressional tectonic terrains (Alexan-
der & Leeder, 1987). Berberian (1995) showed how 
blind thrust faults controlled topographic and mor-
photectonic patterns in the Zagros fold and thrust 
belt. Drewes (1972) pointed out the topographic 
continuity and its relation to tectonic features. The 
TSPC item can be said to reflect the homogenei-
ty of the TCP in all directions over a range whose 
calculation ultimately results in recognition of the 
types of topography within a single geomorphosite. 
For educational purposes such as morphotectonic 
and morphological typology, the ability to access a 

Fig. 2. Schematic outline representing faults around the 
study area and the main access road. Solid black 
squares show locations of Figures 4 (morphotectonic 
feature) and 5 (fault boundary of sand dunes)
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collection of valuable landforms in the form of ge-
omorphosites, considering the extent, and location 
of an area for the scientific-educational visit is very 
important. Statistically, the desirability of these two 
items increases the possibility of better access to the 
whole site on the one hand and estimation of scien-
tific professional goals on the other.

The mathematical definition of different levels 
of continuity has been used to evaluate the TCP 
item. The three main types of continuity are step-
wise (SC), quick change (QC) and continuous rate 
of change (CRC) (Fig. 3). If we wish to define these 
three classes in geology, we consider SC as vertical 
topographic reliefs, QC as active tectonics and CRC 
as passive tectonics. Therefore, fault scarps as well 
as deep river channels exhibit an SC pattern in their 
topography, whereas active tectonic effects (high-
er uplift or subsidence rates than local erosion) and 
the placement of indurated formations along loose 
ones show the QC pattern. A high percentage of QC 

reflects the important role of structural controllers 
such as faulting and folding in the current topo-
graphic pattern. When the erosion rate exceeds the 
rate of tectonic movements, the dominant topogra-
phy as smooth reliefs follows the CRC pattern.

Analysing different TCPs along multiple sec-
tions can reveal the tectonic or weathering control 
of the topography. For example, in scientific-edu-
cational studies, Figure 3 shows the rough to the 
smooth topography from active tectonics to passive 
tectonics. Therefore, the different extent of these 
topographic surfaces in a geomorphosite controls 
the dv-index. Figures 4 and 5, for example, illustrate 
tectonic and tectonic/aeolian control of topograph-
ic variations, respectively. As can be seen in Figure 
4, topography follows the QC pattern with differ-
ent resistivity layers. In addition, normal faulting 
causes localised drag and rotation of adjacent layers 
close to the fault plain. This makes it impossible to 
remove the topography from the QC pattern even 

Fig. 3. Different functions of continuity, including: A – step-wise; B – quick change; C – continues rate of change. The x 
and f(x) axes represent the domain and range of the function, respectively

Fig. 4. Tectonic control of topographic variations. A – morphotectonic structure at position indicated in Figure 2: B – 
Sketch of (A) showing the dragged and rotated sedimentary sequences by normal faulting (red dashed line).  Ls = 
limestone; Sst = sandstone; Sh = shale; fnly Sst = fine sandstone
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as it continues to erode and reach the bottom lay-
ers. Figure 5 shows both QC and CRC patterns side 
by side. Here, the QC pattern is related to the mor-
photectonic site, indicating the tectonic controller 
(faulting) and the CRC pattern is linked to the dune 
site, indicating the aeolian controller.

The TSPC analysis is performed using two pa-
rameters of absolute value and slope position. The 
absolute value is defined as follows (Vico & Porpo-
rato, 2009):

 ( ) ( )∂ h ∂ hx y

2 2+S = √ , (1)

where S is the height of a topographic field h(x.y). 
Therefore, with the elevation field, it becomes pos-
sible to express a quantitative and absolute local 
slope value.

In the next step, the slope position is obtained by 
using the following trigonometric inverse function 
[9]:

 
α = tan

−1 (∂yh)
(∂xh) .

 (2)

It should be noted that if the x and y axes corre-
spond to the reference meridian, then α is measured 
counterclockwise from the west, and S is defined 
as the degree of height change per horizontal unit 
length. This measurement can easily be expressed 
in degrees according to the horizontal plane:

 β = tan−1S. (3)

Finally, it is assumed that such an elevation 
field is realistically explained by the sum of a ho-
mogeneous random field of zero mean z(x.y) and 

an independent deterministic linear trend (Vico & 
Porporato, 2009):

 h(x.y) = z(x.y) + b0 + bxx + byy. (4)

A linear trend is generally adequate for the de-
scription of weak trends and can be interpreted as 
a local linear approximation of more complex inho-
mogeneities (Vico & Porporato, 2009).

The scoring system in the present study is based 
on z-scoring, converting z-values to t-values, and 
normalising final scores. z-value means the dis-
tance of each datum from the average value of the 
numbers in a data set, expressed as standard devi-
ation. Given the population mean and population 
standard deviation, the z-score of a sample value x 
(Kreyszig, 1979) can be calculated as follows:

 zsc =
x � μ

σ  , (5)

where μ is the mean of the population, and σ is the 
standard deviation. In the present study, x was re-
placed by frequency and correlation percentages in 
TCP and TSPC analyses, respectively. In addition, 
since the use of the z-scores is not possible here 
because the z-scores are negative when the sam-
ple values are lower than the mean of the popula-
tion, the z-values have been converted to t-values 
that have a mean of 50 and a standard deviation of 
10 (Wimberley, 1975; Adeyemi, 2011; Salvia et al., 
2012; Neukrug & Fawcett, 2014), as follows:

Tsc = 10Z + 50(6).

The scientific score has therefore been calculated 
with a simple proportion as follows:

Fig. 5. The eastern boundary of the study area, including dune and morphotectonic sites restricted by the Kahurak fault 
(red dashed line) at position indicated in Figure 2. This region represents tectonic/aeolian control of topographic 
variations
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 Scisc = (STsc − Stdevp)Maxsc / STscsS , (7)

where STsc is the sum of t-scores, Stdevp is a standard 
deviation for the entire population, and Maxsc is the 
maximum score in an arbitrary range that equals 1 
in the present study. Since our scores for each item 
range from 0 to 1 and the Scisc is not zero, the cal-
culated Scisc should eventually be normalised to a 
range of 0 to 1. For this purpose, the Max and Min 
of the Scisc must be calculated. Therefore, it is first 
necessary to digitise the data once in the best and 
once in the worst sample distribution. By obtaining 
the range of Scisc changes, the scores have been nor-
malised (Patro & Sahu, 2015) to the desired range of 
0 to 1 as follows:

 NScisc = (Scisc − Scisc.min) / (Scisc.max − Scisc.min), (8)

where NScisc is normalised Scisc, and Scisc.max and 
Scisc.min are  the upper and lower scoring ranges, re-
spectively.

4. Results and discussion

The nine parallel and transverse sections have 
been selected as hypothetical topographic hiking 
trails. All sections start at low altitudes. Topograph-
ic variations in each section have been examined by 
TCP analysis. Each section consists of several red 
and green segments (Fig. 6). Unlike the red seg-
ments, the green ones are parts of the Topographic 
Profile Line (TPL) that are visible from the starting 
point of hiking.

Outputs of the elevation graphs corresponding 
to seven transverse and two longitudinal sections 
covering the study area homogeneously have been 
used for TCP classification (Fig. 7). The straight 
dashed lines in each section in Figure 7 represent 
the overall slope of the hiking trail, and have there-
fore been considered as the Intermediate Topo-
graphic Profile Line (ITPL) in each section. The lo-
cation of the first intersection of the TPL and ITPL 
in each section has been marked (solid blue circles). 
To minimise the computational error caused by lo-
cal topographic roughness, in the sections with sol-
id blue circles, the longest TPL from the one of the 
starting or ending points of the section leading to 
the blue circles has been selected for TCP analysis.

According to Figure 8, in the direction perpen-
dicular to a fault strike, the overall geometry of the 
TPL is concave or a combination of concave and 
convex lines relative to the ITPL (e.g., sections 1 to 5 
in Figure 7). The convexity of the TPL over the ITPL 
can be due to folding (e.g., Section 6 in Figure 7). In 

addition, the relative convergence of the TPL to the 
ITPL indicates hiking along the fault strike. There-
fore, to validate the interpretation of transverse sec-
tions, it is necessary to have parallel sections along 
the fault strikes to cover all transverse sections. 
Parallel sections should show the highest level of 
convergence with the ITPL if the interpretation of 
tectonic control of the transverse sections is correct. 
Accordingly, sections 8 and 9, which cover all sec-
tions 1–7 (Fig. 7), with the highest level convergence 
with the ITPL compared to the other sections, con-
firm the tectonic control of sections 1 through 7 by 
structural elements including faulting and folding.

A comparison of the pattern of sections in Fig-
ure 7 with the reference sections in Figure 8, as well 
as considering the discussed topics of concavity, 
convexity and convergence of the TPLs to the IT-
PLs, represents SC, QC and CRC patterns with a 

Fig. 6. A network of sections required for TCP analysis in 
the study area on the digital elevation model (DEM) 
map. The green and red segments are visible and hid-
den TPLs from the starting point of hiking, respective-
ly. The solid black circles represent the starting point 
of hiking, and the blue solid circles the location of the 
first intersection of TPL and ITPL. The solid red circles 
also represent the ending point of the red segment
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frequency of 20%, 50% and 30%, respectively. The 
high percentage of the QC pattern is due to the 
presence of structural controllers of the topography 
at the eastern boundary of the study area, the Ka-
hurak and West Neh faults, and shows the value of 

morphotectonic studies for the study area, in spite 
of the predominance of the steepness of the eleva-
tion points (Fig. 9).

Figure 9 separates the boundaries of the four 
topographic regions by the frequency of elevation 

Fig. 7. Comparison of seven sections shown in Figure 6. Vertical and horizontal axes represent altitude (m) and distance 
(km), respectively. The straight dashed lines show the ITPLs from the beginning to the end of hiking. The green 
and red segments are visible and hidden TPLs from the starting point of hiking, respectively. The solid black circles 
represent the starting point of hiking, and the blue solid circles represent the location of the first intersection of TPL 
and ITPL. The solid red circles also represent the ending point of the red segment

Fig. 8. A simple explanation of the general pattern of TPL and ITPL relative to each other in major tectonic activities 
including faulting and folding. The straight dashed lines show the ITPL from the starting to the ending point of 
hiking, and continuous lines show the TPL. The solid black and red circles represent the starting and ending points 
of hiking along a profile line, respectively
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points in the study area. A topographic slope po-
sition (TSP) map has also been created using equa-
tions 2 and 4 for the study area (Fig. 10). In addition, 
TSPC analysis within topographic regions separat-
ed from Figure 9 has been performed by histograms 
showing the frequency of slope classes (Fig. 11).

Among the topographic types, types A and C 
have been presented as the two main topographies 
with the highest correlation. Types B and D have 
also been introduced as two separate and sub-to-
pographies with lesser correlation than the two 
types mentioned above.

In view of the fact that in the present study only 
the two items of continuity and slope have been an-
alysed, the given score will be part of the final score 
of the index, and this is an example of scoring based 
on computational criteria.

The TCP graphs with the highest percentage of 
continuity associated with tectonic activities (50%) 
on the one hand and the lowest percentage of oth-
er continuities (20%) required for sufficient varia-

Fig. 9. An altitude histogram of sections shown in Figure 
7, representing four topographic areas based on the 
frequency of elevation points

Fig. 10. Topographic Slope Position (TSP) map of the 
study area

Fig. 11. TSPC analysis to classify slope correlation be-
tween topographic areas separated based on Figure 9. 
SC = Slope Correlation (in percent)
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tion in training purposes on the other, show that 
the geomorphological diversity of the study area 
is descriptively appropriate. However, statistically, 
it is necessary to score on the basis of equations 5 
to 8 and the statistical parameters required for TCP 
analysis (Table 1). According to the calculated re-
sults for (, a score of 0.74 (out of 1) is suggested for 
the TCP item in the southeast Lut desert. In addi-
tion, the results of the TSPC analysis illustrate four 
types of topography in a single geomorphosite. 
Types A and C with the highest frequency corre-
lations in slope position have been introduced as 
the two main TSPC types. Therefore, the existence 
of two main topographic types that cover most of 
the area, along with the other two sub-types B and 
D, indicate that the topographical diversity of the 
study area is descriptively appropriate. However, 
statistically, it is necessary to score on the basis of 
equations 5 to 8 and the statistical parameters re-
quired for TSPC analysis (Table 2). According to the 
calculated results for , a score of 0.72 (out of 1) is 
suggested for the TSPC item in the southeast Lut 
desert. In total, a score of 1.46 for both TCP and 
TSPC items which are part of the dv-index final 
score, has been included in the present study.

5. Conclusions

While scoring on all indices of geotouristic potential 
assessment, including scientific indices in the dif-
ferent models is done tastefully and descriptively, 
the present study demonstrates how scoring can be 
based on computable methods. Both scores related 
to TCP and TSPC analyses are part of the final score 
of the dv-index. The topographic area of the south-
east Lut desert contains three patterns of SC, QC 

and CRC continuities with a frequency of 20%, 50% 
and 30%, respectively. The high percentage of QC 
continuity represents the value of morphotectonic 
studies of the area alongside a suitable topography 
for visiting geotourists as a result of the presence 
of any topographic structural controllers, including 
folding and faulting along the eastern boundary 
of the study area. An overall score of 1.46 (out of 
2) for both TCP and TSPC items confirms the suf-
ficient geodiversity of topographic variations for 
educational purposes. Given the new approach of 
numerical computation in estimating scientific in-
dices, the proposed methods need to be completed. 
It is suggested that other items of the dv-index, in-
cluding geometrical patterns, genesis, geomorphic 
origin and structural elements of the geomorphs be 
considered for calculation of the final score.
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