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Figure 1. Golestan National Park and its location in Iran (above) along with forest cover (Bold green
highlight). The Topographic situation of Golestan National Park (bottom right).
Golestan National Park and the forest study area in Landsat 8 false color image of 543 (bottom left)
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Table 1.Characteristics of the metrics used in the study (Source: Fragstats software’s manual)
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Figure 2. Land cover map (forest/non- forest) of the study area, resulted from on-screen digitizing of
satellite images

al@@mﬁﬂi}juw%ﬂwég%
03 Seemen (Tian et al., 2011) > 5 Ol laag
Vo Lgu%ydb;.a&.@mmbciﬁiﬁi

&:Aul‘ ol 03)‘91 L.S)L&A

€ g sl Ol e a Ao S
el Vv s ams Sler b B lasal VIS
Fed ) cise glacalon b plaag 55 dslas
Aas e OLE 1 (OLSKa Yar 5 Yoe N0 Oee 00
Ul BT o ks 5 Waslosad nl olal
o b osbag Olyea 1 S Ve laag

12
1 P o
2
Q o \ —
=]
tha) ool
o T o
a i =
(ha) cots

1

(hay et

&ﬁéwe)dﬁut}gﬁjb)mduwubbw%\' )bdbub\%)%ﬁbudéu)‘bw—v&g
(QIMQMMﬁJ%Q);‘w&ﬁ;wJQQ

Figure 3. Charts of four selected metrics in 10 sample zones with different areas (Each Charts consists of
ten curves, each ones representing the values of a metric in one zone and seven different areas.)
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Figure 4. Map of the network zones to calculate the landscape metrics in them.
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Figure 5. Map of the forest disturbance status
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Abstract

The aim of this study is to determine the status of forest spatial disturbance in Golestan National Park
using remote sensing and landscape metrics. Detailed forest/non-forest map was prepared by on-
screen digitizing method using Landsat 8 data. After determining the optimal area of gridding, the
studied area was divided into 550 hexagonal zones with the area of 100 hectares each one. Spatial
distribution, connectivity and composition of non-forest patches in each zone were measured using 12
spatial metrics (MESH, NP, PD, ENN-MN, LPI, FRAC-MN, CONTIG_MN, SPLIT, AREA-MN,
DIVISION, PLAND and SHAPE-MN). After standardization of metrics values, principal component
analysis was also performed in order to determine the effective metrics in disturbance and their
associate weight in the spatial disturbance model. Afterwards, based on the prepared model, the
disturbance index map was prepared and classified in four classes of disturbance including 1) without
disturbance, 2) low disturbance 3) medium disturbance and 4) high disturbance. The results showed
that the mentioned classes cover 48.53, 16.15, 19.90 and 15.41 percentage of the studied area,
respectively. With the approach that used in this study, the disturbances map of the under management
forest areas can be prepared periodically and used as one of its monitoring tools.

Keywords: Spatial disturbance, Golestan National Park, principal component analysis, landscape
metrics.
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