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Examining changes in the ecological structure of four hills in
Sanandaj using object-oriented method and metrics of continuity
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Abstract
Background and Objective: Hills, as one of the main components of the ecological structure in a
hilly town, are influenced by human actions and affect them. The landscape Ecology Approach
examines diverse ecosystems at different scales and balances human actions and natural processes. In
this study, changes in the ecological structure of four significant hills in Sanandaj (Tosonozar,
Nishtman, Mellat, and Didgah) were investigated using Google Earth images and two ecological
metrics over 16 years (2020-2004).
Material and Methodology: The ecological structure of these hills was investigated by object-
oriented method in six classification categories and their changes. Also, by using FRAGSTATS 4.2
software, the status of two ecological indicators, FRAC and CONTIGH, were calculated and checked
in the hills until 6/20/2019.
Findings: Man-made elements have increased (19%) in all hills, especially in Nishtman. Also,
rangeland cover has decreased (32%), especially in Tusunozar and Nazgah hills. The complexity of
landscape spots in all hills except Toos-Nozar has increased. Also, the continuity Toos-Nozar has
decreased except Toos-Nozar hill.
Discussion and Conclusion: The elimination of pastures and plant species, the increase in recent fires
and droughts, and the increase in human interventions such as construction and motorways, the
cohesion and ecological flows of these hills have posed a severe threat. Simplification while
homogeneity of landscape components in Toos-Nozar hill indicates the distance of landscape
components from their natural state. The decrease in continuity in the three hills, including Mellat,
Didgah, and Nishtman, indicates an increase in fragmentation and discontinuity in these hills' natural
landscapes.

Keywords: Hill, landscape ecology, Landscape changes, Ecological structure.
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Figure 1. Study area
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Table 1. Classes of land use map and landscape components
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Table 2. The two main Metric landscape ecology in the target hills
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Figure 2. Changes in the main components of the study hills between 2004-2020

Sleols; coluwe Bis> .l ools o] late 4 (o540
Sl (ool sloanazls 5l (EL Baes) (55,5laS 5 &l
do o Ve s cpl wilie sl 0ogy oB0us 45 5] sl Jl
Wlw V8 o3L yo cwl Bl ol a0 e 5150 V1O Jolro

9 Sl 00l bloxs ‘:95_..,.0 9 Lijd LQLDWLMJ Ja.\.uj.’ =\..».|

oBuys ay

YA el QT 0 e olfuus 4 Jlaie j> oy Kege
o3 Job jo g ool JSis |y as ol ibg 5l oo,
A gadS S5 cwl ails (sus o YALFY wl, ( Sllllas
Min) 50,5 0 slas o 5l Glazg JB slass sgg oSy

&9_..19 od_';)' 094? aS Ceul (Lﬁlﬁ‘j MUL’) Re>




o2 g coudwad)

VFer olo (60 ATD o lodh i ) o (55919555 g pole AY

(Y US55 Y Jgaz) o

B e I e e ot = L ol i =

caluwnbad! obie an Hhaie ok sl w1 o5m

oad aslal 5l ise ol a7 L sl oulds Sgasme L

. kgoaden -

T 1 Te M g A gt W s g\ ot D i b g wbhin B

VAR il WWAY (o oFwu s 4y e (sl g gy 8-V ISCS
Figure 3. Landscape use and components of the Didghah hill Left: 2004 Right: 2020
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Figure 4. Landscape use and components of the Melat hill Left: 2004 Right: 2020
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Figure 5. Landscape use and components of the Nishteman hill Left: 2004 Right: 2020
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Figure 6. Landscape use and components of the Tos nozar hill Left: 2004 Right: 2020

TR i s Barprsin  BNBA N sty it W el s sipn B




Hod g (ol 1¥es olo (60 VD o ko cann ) Lo (65919550 g pole A?
@’wl.h.o cras sasas LSid olie! Ol puii'g v jo -V Jgus
Table 3. Percentage of changes in the components of study hills
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