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Table 1. Previous studies using landscape ecological metrics
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Fig. 1- The study area and its location in Iran
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Table 2. Satellite data used in the study
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Table 3. Landscape metrics used in this study (Uuemaa et al., 2018)
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Symbol
gy Lo 3 S
S Slogs )o IS ;0 o _ e CASO LS e el
Sum of the areas (m?) of all patches of the corresponding patch
type Hectare Class area
The relative contribution of each class in the landscape. Percent - Percentage of landscape
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NP = 1 when the landscape contains only 1 patch of the
corresponding patch type; that is, when the class consists of a
single patch.
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Equals the number of patches of the corresponding patch type
divided by total landscape area that show the landscape
pattern.
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Quantifies the percentage of total landscape area comprised by
the largest patch.
Oy Slosms )3 4SS (5 ,0) adl> JS oo
Total (class) edge includes all edges in landscape
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Equals the sum of the lengths (m) of all edge segments in the
landscape, divided by the total landscape area (m?).
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NLSI = 0 when the landscape consists of a single square and
increases as the patch type becomes increasingly disaggregated
when the patch type is maximally disaggregated.
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Number of patches
(RER RN S olaws
P} » o) ST
Number per 100 PD>0 'Jf.
Patch density
hectares
reor 0 < LPI< 100 SR el
Percent Largest patch index
s TE>0 4l ggezne
Meter Total (class) edge
LS s e ED>0 “-*—*‘l?r"s‘)"
Meters per hectare Edge density
O Sloms S5 (a3 L
~ 0<NLSI< 1 oads Jlo s
) Normalized Landscape
shape index
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Table 3. Landscape metrics used in this study (Uuemaa et al., 2018)
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&5 olen . MN_SHAPE S5 Sl 22
Equals the sum, across all patches divided by the total Mean Shape metric
number of patches.
oS e slaasy _ PARA_MN >0 (PARA_MN) coluw
Equals the sum, across all patches in each class divided Perimeter-Area Ratio
by the total area of patches. metric
it 480 0 3005 5l el (Sl b sl . el alold (oo
. - . r .
Equals the distance (m) to the nearest neighboring patch ENN>0 Euclidean nearest-
Meter . .
of the same type neighbor distance
éijlomﬁwaﬂ&)lhﬁw)ﬂéwﬁj
oo Loasd olaws ial38l b g ol o ply T Jlade )l s -
B) omPlby ‘;%{?ﬂu) Shalht s sl g9 amin
abs GRIF ] - SHDI >0 Shannon’s diversity
SHDI = 0 when the landscape contains only 1 patch index
(i.e., no diversity) and increases as the number of
different patch types (i.e., patch richness, PR) increases
asd (2 FOlal 4 S (il £95 i &) Cod a0
el ol OFa E55 47
- 0<SIDI< 1 i s di i
This metric is more susceptible than Shannon's diversity Slmpsoir:];eiwersny
metrics about abundant patches.
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It reduced when distribution of patch types becomes - 0<SHEI< 1 Shannon’s evenness
uneven index
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It is the same as Shannon’s diversity index, just it is index
more susceptible about abundant patches.
Sl s ;o N ;2 sloaS) s SaiSTy onsms lis _
s oy 0<1I<100 Sglere 5 SasS1
o o Interspersion and
Represents the patches relative interspersion in Percent juxtaposition index
landscape level.
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Indicates the amount of disintegration and distribution Hectares LANDSCAPE AREA Effective cell size
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ax L aS aS o lu g ol (Sod 4S5 4S5 e ol
SIS s Bolas & ygo 4y oad Qb Sy g0 Jlexs
S ood )18 i
Is based on the cumulative patch area distribution and is
interpreted as the probability that two randomly chosen

pixels in the landscape are not situated in the same
patch.

0 <DIVISION< 1

metric

Division metric
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Fig. 4- LULC map of the study area derived from classification of Landsat  Fig. 3- Color composite of Landsat 8 (746 RGB)
satellite images (2013)
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Table 4. The result of the area, density and edge metrics calculations in each class
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Water body land Urban  Agriculture  Grassland Low Forest High Forest
.(CA) S coluw
2352.34 872 629.22 13735.20 22215.34 11414.22 22754.65 iSa
Class area
Slow 5l 0oy
3.17 1.17 0.85 18.56 30.03 15.43 30.76 (PLAND) e s
Percentage of
landscape
1 74 57 133 211 198 132 (NP) o5 slass
Number of Patches
0.0007 0.049 0.85 0.089 0.140 0.132 0.087 (PD) a5J o513
Patch density
1.42 0.12 0.12 2.72 1.55 173 4.76 LPD &) 00255
Largest Patch Index
ouds Jloy (e
0.035 0.111 0.104 0.055 0.059 0.084 0.06 (NLSI)
Normalized
Landscape shape
index
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Table 7. The result of calculating density and edge metrics in landscape level
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Table 8. The result of diversity and evenness metrics
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Introduction: A landscape is a heterogeneous and vast region consisting of a set of patches, habitats, and
repetitive environmental elements. In recent studies, various metrics have been used to investigate the structure,
function, and landscape pattern changes. The metrics are quantitative indices that describe the structural and
spatial properties of the landscape. The objective of this study was to obtain information on the current status
of different land use classes and the analysis of complex relationships among classes in Arasbaran region.
Material and methods: In this regard, a land use/land cover (LULC) map with seven classes (i.e., high-density
forest, low-density forest, agriculture, grassland, barren land, water, and urban area) was produced from Landsat 8
OLI imagery (2014) and ancillary data. Eighteen different landscape metrics including area metrics, shape metrics,
isolation and proximity metrics and diversity metrics were calculated for each class and landscape level.
Results and discussion: Results showed that the high-density forest and grassland form the main elements of Arasbaran
landscape with 30.76% and 30.03% of the Percentage of landscape, respectively. The metrics of number and density of
patches showed that grassland and low-density forest classes had the highest number of patches compared to other land
use classes and so are the finest grained land use classes in the area. The largest patch index also showed that 4.76
percent of the landscape was occupied by the largest high-density forest patch. The total edge and edge density indicated
that the majority of the area is covered by high-density forest and it provides the longest border with other land uses.
Based on the shape metric, urban area and barren land have the most dispersion. In addition, the urban area and high-
density forest are the most discontinuous and continuous land uses in the landscape, respectively. Based on the mean of
Euclidean distance, the distance between the high-density forest patches is the minimum and the distance between the
urban patches is the maximum metric. In total, the study area is composed of 802 LULC patches. Also, based on
Shannon and Simpson diversity and uniformity metrics, the area is diverse and heterogeneous.
Conclusion: Considering the fine-grained grasslands and forests with high (dis) connectivity, the dispersion
of urban areas, and the extent of agricultural lands, an increasing rate of changes in the land use can be estimated
in the future. The future changes can be as removing small patches of grassland and forests, and expansion of
the urban and agricultural classes.
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