( 11

Landsat (MSS)
(MPS)

(NP)

Il

(CA)

IRS/P6 (LISS I11)
(AwMSI)

E-mail: goodarzi.9091@gmail.com


www.SID.ir

(2008) Azari Dehkordi Khazaee .

(2009) Talebi Amiri .
Mokhtari
(2009)
Apan et al., )
(2002

(McGarical & Marks, 1995)

Apan et )
/ (al., 2002

Matsushita et al., )

(2006

(Makhdoum,2006)

(2002) Herzog Lausch

(2006) Matsushita

(2006) Nakagosh Abdullah

Weng
(2007)


www.SID.ir

ERDAS 8.6 ArcGIS 9.3 IDRISI 15.0
FRAGSTATS 3.3

(Lausch & Herzog, 2002)

(NP) (cA?)
(AWMSI®) (MPs®) e 4

(McGarical & Marks, 1995)

/
(Wang et al., 2008)
IRS/P6 (LISS IlIl) Landsat (MSS)
- )
( ( )
( )
2 Class Area

® Number of patch
* Mean patch size
*Area weighted mean shape index ! Kappa



www.SID.ir

)P sb

290000
E
g g I om0
E 290000 300000 310000 320000 E
( N\
Oy gy (Sladids ags g aosls (g 5lwoslel
\\ J
v
r ~\
AW J.Jy ‘_gUbA.:L.}i} Covo uﬁb”)')
\\ J
v
( N\
Oy ySlogs Gladzmin dnwle
.
v
p
Oy ySlosms 50 Ol pois Julowi g ol
. J
(%)
I /

(Lissin

.(Wang et al., 2008)

! Hybrid
2 Supervised
% Unsupervised


www.SID.ir

(NP)

(CA)

(McGarical & Marks, 1995)

( /
)
(Gerger & Turner, 2002) % ) (%
() () (b
cA= zm_f (10000) CA
N; NP= NP
MP5E= M MPS
H
S [/0.25p.\ a.
AWN = - Il— AWMSI
wst = NCE) &)
(McGarical & Marks, 1995) =A =pi =ni = alj
%
( (
)
()

)


www.SID.ir

/
(AWMSI) / /
/ /
(MPS)

(McGarical & Marks, 1995)
(McGarical & Marks, 1995)

b ( )
%
(1) (1)
(/) (1)
(1) (ry )
(1) (1)
e .
- EE -
B ot [ BN
I - . -
B~ -Nx\_.'
() ()
() () / -

WWW.SID.ir


www.SID.ir

CA NP MPS AWMSI /
/ / / ()
/ / / ()
/ / / ()
/ / / ()
/ / / ()
/ / / ()
/ / / ()
/ / / ()
/ / / ()
/ / / ()
—_—c 1yilis —p )y geaS
3000 WWor - 2500 - AP e
' 2000 - S
—=2000 - ——
;5 % 1500 - i 1l
S 1000 S 1000 -
500 -
0 0 -
RS T R SRR P N ) IR P S PR 2N
(o35 (aymw j3oee 3l ld Fal alold (yho3liS) ayav ya2e 3l 2 Sab aleld
() ()
CA -
—— s —— s
100 - YAF o 200 WWAS -
B —a— e 150 '
T 60 - —=er g
= e < 100
= 40 - (=9
Z =
20 - 50
0 - 0
15 Yo ‘b T‘ Tb T" Y‘ﬂ & 1. Y a %, Yo . A
(osliS) 35 y3e 3l o Sgls alold (o3lS) @pdo sa2o 3l o Sgly alold
() ()
( ( NP -

WWW.SID.ir



www.SID.ir

WWAE e \YAP =e—uiie
.- 80 500 o[ 8
6
Kl
2
0
FYS WOR P R SO B s o) LI A S ¥ R
(raghs) @ j3e 3 s Sgly alold (eghS) gy g3 3l o Fgly alold
() ()
( ( MPS -
—— ¢y yglis —— 5 ) ygis
5 WAF —-— . 1YAS -
e P 20 e s
=6 ——— e = o
= i il = 15 el
v 4 0
§ Z 10
a2 E
0 A 0
AR T W I SUNS VR U PR RAREE Y S PR ' S R
(yro3lS) gy s 3o Fol alols (roghS) @y y3re 3l b Sl alold
() ()
( ( AWMSI -
/
McGarical & ) -
(Marks, 1995; Gerger & Turner, 2002

WWW.SID.ir


www.SID.ir

100000

10000 -
1000
m\YOF
100 - m \YAS
10 +
1 I I I I

CA NP PD MPS

Gerger &)
(Turner, 2002

Matsushita (2006) Nakagoshi Abdullah
Herzog Lausch (2007) Weng (2006)
(2009) Talebi Amiri  (2002)

Nakagoshi  Abdullah
Matsushita (2007) Weng (2006)
- (2006)
Lausch
Talebi Amiri (2002) Herzog
- . (2009)

WWW.SID.ir


www.SID.ir

References

- Abdullah, S.A. and N. Nakagoshi. 2006. Changes in Landscape Spatial Pattern in Highly Developing State
of Seangor, Peninsular Malaysia. Journal of Landscape and Urban Planning, 77(3): 263-275.

- Apan AA., S.R. Raine and M.S. Paterson. 2002. Mapping and Analysis of Changes in the Riparian

Landscape Structure of the Lockyer Valley Catchment, Queensland, Australia. Journal of Landscape and
Urban Planning, 59(1):43-57.

- Gergel, S.E. and M.G. Turner. 2002. Learning Landscape Ecology: A Practical Guide to Concepts and
Techniques. Springer, USA, 316p.

- Khazaee, N. and F. Azari Dehkordi. 2008. Conjugating Analysis of Landscape Degradation in Sefidroud
Watershed with Using Landscape Ecological Metrics. Journal of Environmental Science, 6(2):55-64. (in
Persian)

- Lausch, A. and F. Herzog. 2002. Applicability of Landscape Metrics for the Monitoring of Landscape
Change: Issues of Scale, Resolution and Interpretability. Journal of Ecological Indicators, 2(2): 3-15.

- Makhdoum, M. 2006. Fundamental of Land Use Planning. University of Tehran Press, Tehran, 290p. (in
Persian)

- Matsushita B., M. Xu and T. Fukushima. 2006. Characterizing the Changes in Landscape Structure in the

Lake Kasumigaura Basin, Japan Using a High-Quality GIS Dataset, Journal of Landscape and Urban
Planning, 78(3):241-250.

- McGarigal, K. and B.J. Marks. 1995. Fragstats: Spatial Pattern Analysis Program for Quantifying
Landscape Structure. 1st Edition, Forest Science Department, Oregon State University, USA, 122p.

- Mokhrati, Z. 2009. Quantitative Investigation of Landscape Structure in Isfahan City. M.Sc. Thesis of
Environment, Faculty of Natural Resources, University of Isfahan, 105p. (in Persian)

- Talebi Amiri, S., F. Azari Dehkordi, S.H. Sadeghi and S:R. Soufbaf. 2009. Analysis of Landscape
Degradation in Neka Watershed with Using Landscape Ecological Metrics. Journal of Environmental
Science, 6(3):133-144. (in Persian)

- Wang, Y., J. Li, Z. Fan and X. Wang. 2008. GIS-Based Urban Mosaic and its Gradiant Analysis: A Case
Study from Wuhu City, China. The Second International Conferenceon Bioinformatics and Biomedical
Engineering, (ICBBE). 16-18 May 2008. China.

- Weng, Y. 2007. Spatial Changes of Landscape Pattern in Response to Urbanization. Landscape and Urban
Planning, 81: 341-353,


www.SID.ir

441  Journal of Natural Environmental, Iranian Journal of Natural Resources, Vol. 64, No. 4, 2012, pp.431-441

Landscape Ecological Metrics-based Investigation of Land
Cover/Use Changes in Korganrud Watershed

M. Sheikh Goodarzi', A. Alizadeh Shabani?, A. Salman Mahini*and J. Feghhi*
1 Msc. Department of Environmental Science, University of Tehran, I.R.Iran
2 Assistant Professor, Department of Environmental Science, University of Tehran, I.R.Iran
3Associate Professor, College of the Environment, University of Agriculture and Natural Resources,
Gorgan, I.R.Iran
*Associate Professor, Department of Forestry, University of Tehran, I.R.Iran
(Received: 10/05/2011 , Accepted: 28-09-2011)

Abstract

Human activities induced changes in land cover/use have extensive impacts on the landscape. In
recent years, these changes had an increasingly growth due to irrational use of the natural resources
in Iran. Hence, considering the negative effects of the inappropriate use of land and land-use
change, understanding of the landscape. changes over time is necessary to planning and
implementation of sustainable management. This study has been carried out aiming to investigate
trends in the landscape changes in‘Korganrud watershed during 1975-2007. In order to generate the
land use/cover map and analysis of the changes, satellite images, including Landsat (MSS), IRS/P6
(LISS 1) were applied and landscape metrics, including Class Area (CA), Patch Number (PN),
Mean Patch Size (MPS) and Average Weighted of Mean Shape Index (AWMSI) were used to
quantify the landscape patterns. Results of the present study revealed an extensive change in the
landscape metrics in distribution and ratio of the land uses due to the increase in the area of
disturbing patches (agriculture, urban and barren lands) in expense of decrease in the natural
resources (forests.and rangeland) during the study period. Degradation and reduction of integrity of
the landscape have also. been observed due to the increase in patch number of the land uses that
were in association with the increase in shape complexity and decrease in the patch size in the study
area. If such a trend continues, without any appropriate management plan and or land-use planning,
it could result in adverse impacts on the structure of the ecosystems. Therefore, the results suggest
the necessity of implementation of land use planning in order to determination of the suitability
between land supply and demand, and decreasing degradation of the natural resources.

Keywords: Land Cover/Use Changes, Landscape Ecological Metrics, Satellite Images, Korganrud
Watershed.
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