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Table 1: Effects of landscape fragmentation on the environment and various ecosystemSer-

vices, Source: Jaeger, 2003, based on various sources.
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Pic3: lllustration of the
loss of core habitat (or in-
terior habitat) caused by
road construction cutting
through a patch of habi-
tat, Source: EEA, 2011,
report: 12.
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Pic4: The four main ef-
fects of transportation
infrastructure on  wild-
life populations, source:
EEA, 2011, report: 13.
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Pic1: Example of land-
scape change from Swit-
zerland: aerial photo-
graphs of Arisdorf(canton
of Basel-Country) from
1953 (down) and 1996
(up), source: EEA, 2011,
report: 10
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Pic2: Linear fragmenta-
tion in landscape, an eco-
logical and visual sepa-
ration between northern
and southern areas of
Meyghan desert wetland
because of mining activi-
ties, Arak, Iran, Photo by
Maryam Akbarian, 2013.

SyselsST Vol e 10 aile ol oS 81

i o A5 i) o g Cpgions
S3ke (o5 (i 5 (5T 0l (slaig, 5 laasls
39 S Bl ands g Doy cpsd 9 (Dbl g asdllae Cug>
S gy & e oz ol 0l 52 4l S St
ol 55 3] B D s08) 8,5 081 55 o5 oSl
el o315 (4351 0ol 8 o s S0l ploxil 5 b L
9 OlSoreds iyt B o g slatlaio (uliko 50
oo 3531 31 o el g i o ool
o 2Ll o Laosls (pl dg—29 .05 5,k o
S35 sl L Bebaie ol (sloe p Sl
9 i S Cu (arat ) sladSd

el e (5L
Jlesl g Ll Judoxs coss (6 S0 3lsl glosls 5l oslainl jo
iy o5 55 355 33 lbausgina b slole
aalys Jloe! 6 s & ol zalis 355 adly i 3,90
bl o pSameis 4, ol Syl Conl (S aSl 05
aslllas 3590 0359700 (ylaie 5 SG3glsST Ll o9z )
s 9gd o0 0,3l 15 50 usgase cul 5l (B 4 a2 Gow
S5 g0 Sl Jlate jo (godate hYs 4GS onyuy
£ b otz ayly T Sl 35 (gl ol
S 2k g w3l T 835l 292y Jale § S



5 9 05 s lh Gl g s oyl

a5 Sl 45T das o liid Sl ans Slalllas gl
5 Sty 4z 99 8 plojes 5k 4 oS laaS b
Sl g Kao b g Sl slahy)l g e (e
sy OBl aas 13 o s bl 950 Ll sl ) ]
S5elsS T olal oS 5 4= 31 (Fry, et al, 2009) c.os
b | glusl —u> Lghbcﬁél.g’)o)g{j S8l g S
Sy Sl sl 6 e g (5 lai b o5 pay S po 0 ile
10 0] i oS el polie ol 31 515 sz ite S
5 rTee I g sl (e S sla asls B
ol (hte g Cde slavaly (2l 139,509, (n FRekas
alizes gladizr 5l als gaucagsl late o
SealsST sl i 31 S 2 e o bl 2 b Sl St
ol sl p Saled 53 9 polaa Jlare (STpol g (o Sam 3
wega 3 3yl Caglyl Sloogas jf Ao S i y2 50
D98 §S el Gl S paaln § e

S
g Slalllas 3 a8 Sl (g2 gdiz (udgrge late
il 09— 455 )T o9y plos 4 Wb Lo 5 vranss
S plided > o8 late CnS 0 slansly
Sholy 0,58 g pa Plslolnl g az LS bl
Coale Goom (28,513 1o L il 0g 3 e o Slate o
e Ol (59,509 iz b 09— plol Lt (gamaiz
e 58 a8 Wil 3 5y g 30 5l (loais J S g
S o So50sS| GloaS b b Gelaio 45 glaisF 4y
D OIS BN  Be s
é@l) O o sb—s o)|5ﬂ)a&‘¢a5@3hﬂm$§|)a\
&S opl s dogi 008 (oo s pi ol o slate s
Ol (ool ol s slacglas g la)Le a5 il (59,0
Slg5go (2 5 S Blkail o 2SLSpg Ll S Lo g
ez bl gisST Sl glaas 2 oaiS Jie
§ S u,.:l_,.»l)g &S ol s, 9 sl SLzsl (69150
QilgT oo Consl 0o i85 25 g (BT (gl Lre gau gl
oy e culie 5 5500 (Jolas ol L a5,

M 51l (ol s sl s 5 35157

3l Gl GlaoMS g dox 5 allite (ol N

Llausas, Albert, Nogué, Joan. (2012). Indicators of

landscape fragmentation: The case for combining eco-

logical indices and the perceptive approach, Ecological
Indicators, 15: 85-91.
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Pic7: an example for har-
monized and ecological
adapted  fragmentation
element in landscape, the
golden gate bridge, San
Francisco. source: boom-
visits.com

oy glaaaly (b))l (el 4z 5]
STy 0425 s 55 05 St 35

» 4“5}‘)&0)0”&0‘9?
O 89 s S (53,509 A
 p2 &g Wilgd 00 )lemo 90 b 5l (oS
2ole Cadlo a5 0gd yxino o sl

A8 [y 4z 3590 ik

ST 3 gldigad:# y guad
[CUOWC PR EUL g 7Y g e
Golao I SO lghe a5
syl (S8 Slpso
sl ouly 4Ll gSiudgy
105k yloyS o S
www.sarkhat.com
Pic6: one of the land-
scape fragmentation ex-
amples which recognized
as human cultural heri-
tage by UNESCO. Arg-e
Bam, Kerman. Source:
www.sarkhat.com.
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Pic5: Barriers in the land-
scape (left) and the cor-
responding effective mesh
size represented in the
form of a regular grid (right),
Source: EEA, 2011, re-
port: 23.
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Translation and publishing Scientific Se-
lected articles in MANZAR is a part of Journal
efforts for updating its discourse and to trans-
fer the latest issues and theories related to
the landscape in Persian territory.

landscape

fragmentation

The case for Combining ecological indices and the perceptive approach

Albert Llausas i Pascual- Joan Nogué
Translated (from English to Persian) by: Maryam Akbarian, M.A. in Landscape Architecture
Akbarian.maryam@gmail.com

Abstract: One of the landscape dynamics that has attracted significant
interest, both from the scientific community and, more recently, from the
broader population, is landscape fragmentation. Landscape fragmentation
has come to the forefront since it impacts ecological systems and human ac-
tivities. From landscape ecology to the theory of perception, multiple disci-
plines have dealt with the concept and measurement of landscape fragmen-
tation and its impacts on habitats and societies. Landscape fragmentation,
which is one of the most widespread landscape processes, has been stud-
ied in both conservation biology and landscape ecology disciplines. Quanti-
tative indicators capable of measuring landscape patterns and changes are
used to examine landscape fragmentation and assess the impact on the
environment and biodiversity. In addition, qualitative indicators are used to
measure the social dimension and perception of landscape fragmentation
by humans (with little connection to ecological processes).

The present study takes a pragmatic approach to integrate existing con-
cepts and methodologies of landscape fragmentation assessment and ex-
amine the feasibility of creating a comprehensive indicator that combines
the strengths of these different perspectives. In this article, we summarize
and analyze the current assessments used to study landscape fragmenta-
tion. We report the strengths, limitations, successes and challenges of the
quantitative and perceptive approaches and provide an insight into the pos-
sibilities and potential of combining these approaches into one assessment.
Based on the existing literature and pioneering integrative approaches, we
conclude that it is convenient and feasible to design an indicator of land-
scape fragmentation. This indicator would be informative of changes in the
landscape pattern and meaningful for land planners and society as a whole.
Such an indicator, however, should be constrained in scope to focus on
people and our unique perception of scale, visual fragmentation, and human
societal context and cultural background. A combination of both approaches
would maximize the significance and utility of a landscape fragmentation
indicator.

Landscape ecology methodologies have proved to be useful in develop-
ing indicators of landscape patterns. There are difficulties, however, which
are inherent in the measurement methods and the interpretation of the
meaning that landscape fragmentation indices have for species living in the
landscape. These limitations require researchers to be very concise regard-
ing the targeted species, the elements considered to cause the fragmenta-
tion of their habitat and the scale at which this habitat should be studied. The
exact definition of which elements are involved in landscape fragmentation
and the degree to which they contribute to the perception and the discrimi-
nation of groups of people that share similar views and opinions regarding
a given landscape fragmentation pattern are issues that can be addressed
by disciplines studying landscape perception, preferences and interactions
within communities. At present, when integrative approaches combining
landscape ecology indices and visual indicators have proved to be achiev-
able, studies of the viability of particular indicators that are informative for
specific landscape processes are important. Our future research will focus
on the development of a suitable indicator of landscape fragmentation,
which takes into account the aforementioned requirements and limitations.

Keywords: Landscape monitoring, Habitat fragmentation, Landscape
ecology, Human perception, Qualitative approach.
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