IVAY bl Y 3 jlowi oV 5,93 ¢ e (552,800 31 (Ll i (gL yidgy
YVAY-AVY o

SLOFS! 2 (il 3o JBT (Silo ) — S0 il § b 31 S 3 st (530 5000 2
S35 0 39 LS 5> 0394 3 Slailp S

Ol ol ey ) Lagzee 8IS e basre Cu pde 5 (5305400 (655D (9omis "'I.s_*uw;'s\.m AIPC T
Ol oI o laue 8IS Hlaiily - (650 Ly
Ol o1 o Laue BISUESNS Sl - (602 Lo jises

WAY/ 0/ 0 :allie Aol WAY/ YN e 5yl

LRVLCES

Lol 1) adbio 93 cl o (b5 ,) o (885 g Wiload @Bly Sl g 095 ool s )3 &5 (glaslagS (b ygi S
SR g9 Old adg) Glod (] 53 Nigui o0 Cgmne S 1 sl (el (S0 lST Blod &y S 0
Yooo Jlo gloylgplo ygluad ol aand Jloss 5 0325 255 3 oI5 S RSIS 45, Aawlyes slaslnss
a5 Siiigy Oy Wiy, ] 5wl (51 (Landsat 8 OLU/TIRS) Y+ )Y Jlw 4 (Landsat 7 ETM+)
A Gl O g Ll il (SLaS (LS Gludgy Baes WIS e )3 (o) (S g b 3Lises!
TS —OIR Bagr 9319 Y ()l ad Jlowd a1 gabdiay Job saly Jla 53 anlagS (oS Bagace
e lio 5y (gltd 5 (AL (Slagiulay o 21> QLS i .z S (1€ deg> 9Ty F g g5 Jlasd aaly Y
LS 2o 3 VY[ Y (LS g oIS jobar jluglile sladiny (AT (e Male g W1V S
3o P YY/AY cgaoome pd ilaiily Lials wo ) YY/AD ;L sbalad g iul38l ao > YY/FA bjlugcs b
FIAY 5 V/VY AFY /A JoLS Y o Y oF o) sLaaiog ca iy o wlous o paadS lod 839800 (2] bl
Jlomd) ) 8 oy OV/AF U (255 — (35 d0gn) ¥ 8 55 unly y 51 Ol ki o jd (39 yiniiod Sl iy
JUom) ¥ i 3 Ol puads 8o yd (39 5508 9 203 YEIM (25 (008 B0ga) F iigy cuo,d VA/AY b ()5

Cowl 23631 551 o yd YY /A b (2,5

P il oy soiold o uilipgd (SUNTT b SO i) (5 yetoling o 50000 (S35 0flals
& O sbalass

* E- mail: hashemism@ut.ac.ir ) one Bliany 5



YVAY bl ¥ 3 Lo oV 5,93 ¢ e (552,800 31 (Ll it (gL yig5y YA

dodbo

Se il 55250005 5 om0 sy 155208
ooy Olyaadi 9 Amd o )8 5l Cov s a4 ]y (So5edsST bt 3,Slas g yliSbs o) 5 el
opejy s LT (Dale et al., 2001: 30) ol b polipw 13 (aaw 65 533, Cawd 5l )3 Jole (o Srotce
by Lo Sid gaw ped S LS pous 4 090> o5 (gpsbody thb oo oy 4l o5 slajye 5l 5153 jls
5 ladlio n I8l sl ide ol oxs (Vitousek et al., 1997: 495) wlasl, S juw Sl claculs
Slods 5 b @lio 810 gleal, Bk 5l (o) 6l w3 s )8 b o |y Sufglg ke slatd 2
5 o) by [ 65)8 & 50 Jlul slacwwluw (g5 (Ecosystems and human well-being, 2005: 15)

(Foley et al., 2005: 571) 158 (¢S5 g l> o] )l colgs 5 lg5 so dapiammsST (¢ phcuiSib olg ol
& =yasliy (Dale et al., 2000: 640) ol  taocons ) Ol yuss ol Lo (o) po Co o g oo 608
381 g (Kb olal dn da g L g (omejp g dilaie (i) (NS slagplie > (damecin s S5yl
S ot So5esST Lioils (Ahern, 2005: 120) 1S o |y G bams 65lb Sl o0 plg & ypo
alyd Jold (g)lul K6 ax (Zonneveld, 2005: 345) cul ()b (sly Sl ! (5040l )0 5y
Botequilha and Ahern, ) cwl Lo b )5 5 calise sl wlio ;3 b0yl g bptumwsST o lbls)l 4
Farina, ) ajlw o |y o) bo a5 cul (e opiomon aSb wanle (g9 L 45 Coms (s> baitd 0a] ,(2002: 91
5 p95mn B sy 3955 S o S el (Bl 5 ke sl o J 021 (2010: 13
slaJsolp )b 5l o5l iwl o3 )aby (Forman, 2008: 19) wiS' o W] o)y 85T clacuwlw pols
MRS g b |y (pp0i s ol e 9 Shol (6l (S 45 el )8 L b otssST 51 gl Bl )5« S
sl sy 5o,k 5l Sl il g5 ya0b sl ool 535 4w (Forman and Collinge, 1997: 130) .S -
3] el By 85 pniye polie | slay 132 5 sl (slag (G 2l 3lge Jols €

4SS ola LS 1Sl il bl& (7 ¢ ooy pdaw )0 polie Bhe ylode> :Aggregate-with-outlier o3l (&
Ly Gaeads ¢ glisel $5deST Cocnl

Simraliyy g ooy Gl ) e 55 el Sl it los b O Sl 5 e Ll Stk
93,5 8 et s S Sl i 0 a8 358 STl pdd Sl o oKin e Sl puss ol Sl
2 yolie oS 0 s i) g Cundg s (Antrop, 2004: 26) dgu wwyy Seelym o yle b Libls)l
3 terie Jold (6)5L8 53 (555 Sl canl SujelsST mbie Lulyd yine STl sl (Sy9.00 oaweipo olie
Ol Gl (orlie At oy (5599551 L2 L ol o (GIS) gldlier leMbol Globs 5 (RS) (sl lgnle 550
9 oo S9N (gjlw S (O’ Neil et al., 1997: 515) 5,9l o wal s Cyoojpw wlhie ;> Jasmecin ) cuS
(Luck and Wu, 2002: 338) cuul _Jaseocun; o3l (32,8060 cly (Sy9p0 iloj o o @l puss



wa e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

G Ol iy
0403,5 wyp gyl Jobo 30 Ligyl 50 (i pod gy el &8 )3 i yguo Antrop (2004) lawgs oS adss )
$3a9liS g b Bblie (AVY) S ol 5 28 4 hg)l s )3 odes Slag )l (G5 o Consg
S5 85 (1Y) et ) il (/P) el (sla i (V) IS 5 €S 1B sl ynn YY) 03,55
SRS $58 oy S )bl ) ol g sl @IS VA re 5l gyl glaysdS it ) (edieed
Gl i) gladns b
(Sla 9 Slo)lB L5 a3 S gladlaio g () p0 ¢ Jone (olide ) (s34n0 Sl polide )3 (Jarocunj &l yuss
O wlade 3 (JateCom j Oluuss op Sete | (S (Botequilha and Ahern, 2002: 90) a5 o (5,
LaoVLS (0 Sid (235 S ¢ i e dawgi 9 (5jluo e 23,5 03l 3150 el 4y (g5 o0 &5 230 (59
siyaly g Copte 33 ol Cacdl 5l ey wlis (O’Neil et al., 1997: 514) sl)) 5,)5 @lyuss
ki > olyuss (Forman, 1995: 260); (Forman and Godron, 1986: 54)) cusl )b )55 5 olad — a8
Ll p i oo 3 polie e 55RUamd a5 il cov |y Sjglgs clarnlyb loniituns (o
(Farina, 2010: 85) cuul ,l35 131 56581 claai]d 105 ¢ bases clbls,] 40 (mlio 5l a3kl daases
los slaoyed 1O o iubsr 9 (58 «unl 48,5 plosl Rhemtulla et al., (2007) lawgs &5 dmgs )
VAYD L5 VAD+ sla Sl p3 il 00 ooy o 1 pol oo VL] ppunilSiang 55 (VAAT-IATD-VAD ) Cilises
Slyss K9y 5l (Sl SleMbl el abl (ol 8l AVE el); pol)l g asl jials 708 4 LAY §I K iy
Olyuss Lol cle (Ndubisi, 2002: 134) &S o sladlaio wlie ;0 55951 (giloil g pwoy 4 SLLS SaS
2ile) (ool o 3 b 1y Sl (60) Slynis (SloaS yomo 5y 9 Casl (3005 5008 E55 et Oye) Ly
Tasser and Tappeiner, lbwg 5 Slllas zuls 5,5 g g ((2])3 s Aile) (loin] g (o) Cuoud il 33l
8390 53 SliwnsS L aLS Licde w68 i ] Ao, Wiol (Tyrol wgis Passeier 3,5 45 (2002)
1S 4D o Ui S Gygeo byd pdaws 1 SYL gyt VYo BN el
Sgdse JyS s flog dawlgds (gwyiws b 03l 51U 595" oLl )8 @
Dl (S 555 55 Llgh 3g2ge LS iy @
ol Jolye g I g) oo pus cglis) & sy o 395 0 £, (w0 Sl Sl g bl JI sl 8 @
Dgdise e ol (LS Shbsy e & () gl e @
Ol Wk yed 5l iomiue 58 9 b yigy 2yl S Wiy Lis Laush and Herzog, (2002)  yirg guls
slmlio g (bl Slllae (gl (5900 0202l (53l (SaSSS g Canl (LS gy [ )8 s
L a0 e slalad ohgas ol ide clyuss a5 Cuwl odgy opl Pauliet et al., (2005) s Gan .Cuwl

oolate Sy ol a8 Wi o slpsiin dllie pl B s sl .l byl 55 s3505xe OT sloinl = golaidl byl i



IFAY Ul ¥ Bylows ¥ 8,93 (s e (32 y%0U 2 SLdl i (sLa g3 YA+

Lo bio )3 o Lamo sl | M3 b 8553 Lo omo Sy Gy b s e fpalo sl L

Slaal g Ao b

Ko VB s i 395 &5 D VYO (ig,8) ol i ol 203 B ] iy 452 & 425
Cdmca] a4 dsg b o g {OYAY ()l kol 55 50) sl 039 duoy> VO asdS Jlos 03 53 ki s Sy g Candl
oo ol sl yedd i a0l 4 (Korner, 2007: 570); (Bogachev, 2004: 340) b jluus oS S5 5458
5 b 155 S Mo 5y lte ] £ (Y DTER  platn) A VP L) Sl sl
Sl yass crgo 2~ 5t Bl 3 b 5 050 ol g Tl bl 5 4355y i 3blis
olyad 4y ]) Cunsj e St Cl g oud o] e Su3glsST slod Slos 1 ol @ 4 g rei e L )3 035205
— s 6yt Ailate (WWPF V¥R () LSom 5 (B155) {0+ DIWAR ( nlia) (VA SNPVY (g o) ol anils
ool 3, Shos 1 (b Base Ui jl il (5550 B 5> (Sl o j (2 55 yote (lgis & &S
ol Ban (1 NI LS 52) 32000 55 0 5 i dio ol g (o9 (e 550 Saigss (slosil
ol g 5yl ddlaie ) (85 = SlnsS slagygigST > Jlail 8 g Dl b)) () 2 BaiS 0]
235 9558 6 (2 5> Cawd il 53 Cubd g CawndVL 3 058 (i (L)l Jade plgis 4 wlagS slaygisS]
gl Caosay |y Syt 5 51 5o 93,55 e 5 319500 G b (512 58T gl b Sl 03,5
Ahern, 2005: 120); (Botequilha and »,S" lgd S8 <SG 551 ol olaw 53 (30500 0 4 oS ol ololiss
.(Ahern, 2002: 92)

g 9 190
@ Wlkao ddgu0w
WP (e3g000) 2)15 )18 pliml Jlod 53 (08 = Bpd (o) Cua b (S)i (9B Cogods Sl laegSais
s sloatels )3 a8 5,5 slodg, bawgs Job bl 51 5l slaogSars, (¥)+ AYAY (g nn ¢ Lids) ol
21y (F0 IR0 ((g)lai 5 (53] 39500 amedl (B 5 (635 0 oty BB dolg w4 ) b T s
9 (Sl B)l93) (635 o Jod 8)l23) Jlod o duw 0 25 5 glle 292 (jlin (Sladg) yoye 13 635 50
3L Slindd olyon 4 7 9 392l (0313 9 (ol 39) 9 (g ladialy )3 D9 o i (25 B))923) (29>
Jl_j)w 9 45)5 ¢(u§) Oww FIPeN )'| d)i.’:) gha_e 9 oU9§ Lgl!zo” .(Saemian, 2012: 14) Aj)b ULP Ju')b "L
TV 10185 1506 55 oo oy 3l g Al el 45 wloss gly o > (s 25)
Yavari et al., ) 5,5 pewdi , 3558 ladsly i oolaad o S alg ¥ o o |y 2,5 =)l ddaio
:(2007: 330



W e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

5 SlngS” iz )

Gagh (2l poslSS eloag (o (Ul Ay slocdpl) Jlod 1o 0,150 230 (Gl 1 2gSoly (cloaiSEl by s Y
il yo) Loogy (Mo s g a2 GO (5 pgw Abjo) i slobg oo (g 1(pgd Abjo socd ) Jloh
{p e

() JS5) g i (Bl gleeds ¥

Aoy y 85 AV g )l TV g geden A WY Jlo )3 092 )5 )50 Vo F AVEY Jlo 3 857 (lied o Caner
a3y 0y 503 sy 5 VFRF iyl Ll 58 0) ol o Aol ol 15 ol 5+ il 38l Bimd ot &
M8 e plog kS VY Cong 4 (g)la (99,0 Wiee s Blgl U oS (0 9 2055 jaed (K38 by g
AU g 0aial B Al el odd x5 (FoSune ddaile (sladitud b (6 ReBONS 4 Lot 059 el el
sy 5l ool shss il 5 (6 e Sl Sbul degl 6)ledl S jod 9 25 5 Ol slo e Cupmen
ddsio Jlowe 755 5 Oltd Sl (=3l > gl Sy saisly 3929 iz w3gaone (> inio
V6 YR ¢ lain) ol 03,8 sl |y (ool g elaia] o Lasmociuns;

Qs _otl
e B o alps Sy gy | Casdomly
- ‘:“ S smﬁ\j‘/b Vo gl S slee (6 pe A
L 4 ..'B Abbanbm‘l

After ) 535 s 55! (a0l ;5 Cawd il —CowdVU Limgpd pinw 53 o, Al (o — Jlowd glafle ) S
(Jahani and Reyhani 2006, 118

aaly
Landsat 8 OLI_TIRS 4 Landsat 7 ETM+ 4 bgsye (glojlgale palas 5l oolaiwl b puej iy cileMb
i 9 1G mhw U —wiin guseas GeoTiff conyd L USGS colw oyl jl leMbl oyl del cunday
Landsat Project Office, 2002) (US Geological ) si 445 UTM WGS 1984 Zone 39N Jslaie

() Jodz) Cunl 039y (34856 Bua g yyglial 1391 dg390 ¢ Sloj ablie il cle . (Survey, 2013



YVAY bl ¥ 3 Lo oV 5,93 ¢ e (552,800 31 (Ll it (gL yig5y IAY

03wl 3590 (slo,leale palai s S509.) Jgua

Sgejl dgly  oly Sl Glasl (bppgal cele g Bl g,k
) 9 48 S
ERWIPES Ry ozl 350 (oo By ) stk Pyl
PATH = 164
ARVARYA s ¥ Y=0-F-Y-Y-) ) evayy Cw A 18 July 2000 ETM+
ROW =035
PATH = 165
OVAY- yo ¥e Y=0-F-Y-v-) AERR Caws A 25 July 2000 ETM+
ROW =035
PATH = 164
ARVANE o Yoo Y=E0-F-Y-Y Vei¥er) <V 11 May2013  OLI_TIRS
ROW =35 a
PATH =165
BVARRY yo ¥ Y=F-0-¥-Y-¥ Ve XEY cw V¥ 19 June 2013 OLI TIRS
ROW =35 -

USGS coluw 3o,k 5l WGS84/EGMI6 geoid  Slaisws i b 1 arc-second SS& g7 9 GeoTIFF

SIVYeees wlde b (3155005 (ol oy ylojls jI ViY oo vvs oobido b i e slovadids el oy
(Y JS8) 28 glsel Gi)) bl Glojls 51 ViFeeee Goldo b lon (glauSs § )9S (5ol padds olojles
ol o9

WR ouai g Lodld (g jlwodlel
Uiy k3 D90 B39 j3 ¢ (Layer Stacking wlles) aizd )5 )18 L S j0 g S s img s yd 4y sl
LA ool

Olojluw VYO e e (S5 5055 Aids Ly 3lal g byl 32l 5l lojlgnle pgad ez o (cwdin vl
2 i ST,y U Laodls g lanyblis abolis Jobis 1251 (GCP) inej JyuiS” &lais Y0 3 odlita b ()5 paui
e )3 D9 JuSy o 1 jieS pglal don (1 RMS (glas adlllas ol ) (Y ) €85 plosl yglas pedaws
(Y USS) col Jlois YA 95 WGS-84 s980 UTM < p5las (gly 4y St Slaisis it



YAY e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

. “'1}_. f Kilometers .
] Quatemary Damavand ~, Faults, unknawn
| (terraces) voicanics 2 kinematics
Quatem Tedti ", Faults, inferred
L R i
‘l Plio-Pleistocens ‘;t.knﬂdlnﬂ > Thrust fault
| {Unir"B") £57 Strike-slip fault
. — i .
Paleozoic e A Synctine Tehran

.(Landgraf et al. 2009, 678 ;I Wil l) Jlellae ddgume owlind pe; .Y JSd

sl Sljge Avd 9 (o) idgy suadb
L oadollas IS & s o g 5l (gl logcdl (ool (b td e 4l ez 4 (05 Sdsy
¥+ .5, plogl ERDAS IMAGINE 8.4 ,l58lp 5 5l oslisuol b ol yiSTis o255 o odes cclodiges b ymo
¥)JlSe IVl 5Sass bl .85 )15 ooliul 3)90 (s yo (sl diged V1) jagad 1o (sly (ouled gl
ol i 5 €35 plosl pslaas (gl Como )] b pleal (o)L 55,50 (slaaoly o (S o o Sy
RSy LS s Gl pbaiie ym 4y bgsye (iudsy (sloads qgaiaiil Al jo I g a5 dsule 70 Al it

(V JS5) was Sljge

ey lhagS (93951 3905 Ly
S sl Clany b jocidd g 058 [y pe SiS Lad Ll 03l )18 S8 s o ralasS” (1g3ST Jled e
sbaasly Gl jlosliul Ly o5 s 2 pasedd GlsS e liand (bl 2 1) liangS g s
slapuSe jloslital b (agi g (Jlod slajye b (e 20 Ve (2l 515 L g o jgale a5 S05olo8) 5093



IFAY bl oY B ylowd ¥ 5390 ¢ 6 pbeni (S 32500l p SN2 s yig s YA¥

9 Ol )P red B G (B 5y B0 w5 (DEM) (28] (g098) Jo 9 (S5 098 (slaad (2lgo
bl Sl g 33 50 5l (1] Sl osly sl ubaio )1 sl (50 Sloguds jy0 2 (258 550
$)9=5g ol g9y Cllos ggaime b s (WAP) (e o @ole )b llllas 5 (VWAR) ol 5 25 (GIS)

(25,5 slol ATcGIS 9.2 3l 5 51 oliza |

0P| Job et
6y 39, [y U])‘e(’ Jlo.w ..\>|9 A »]9 S WPy »]9 )LQ} L Lhd).’)ls 9 u.;.o‘;] &LA bl 4 u.»uUa.o 3.)9.}.7.0 Jf
SleMb! (gla oo .Sl B 15,8 59, F dnlg 10,8 39, b 2,8 39, ¥ g 2,8 39, b 48 3,3 39, ¥ sslg ¢S

d )3 ploal ArcGIS 9.2 3815, ,> Zonal ¢ Spatial Analyst degezce jl oaliiwl b gy SS&5 &

2000 \

¢E

m

T
3984000

3984000

3976000
3976000

3968000

o) iy il
B suit

. :l Open

I:l Vegetation
|:| Water

4600d0 480000 500000 5200d0 540000 560000
1 ! \ ) 1 |

3968000

3960000
3960000

3952000

3952000

3984000
1
T
3984000

3976000
1
T
3976000

3968000
Il
T
3968000

WGS_1984_UTM_Zone_39N

° =
g7 e
gl M L 1 s
E 2
10 5 10 20 30 40 e
Kilometers
o =
g 2
S T T T T T T S
@ 460000 480000 500000 520000 540000 560000 w

I gYeer Glojablie ;3 o) (g duids Suuljge .V S5
Laidly 5 gl
(dao > OY/YY) 5L slad s pany s Cole yLai Voo Jlu jd Ladigy S 0 a8 o 0 )lis ol
Ogldio Cglel L VoY Jlaw jo Lol casyls )18 (1o )0 VA/FA) alS yides Ly g (duopd YAIVY) jlugcs b
2 slazs 318 (aod ADY) alS iy (e g (duopd YA/OD) 5L slad (auo)d AY/0) jlugcsln cud e
—old deg) ¥ slaaing 4 (olies Jled) V5 (205 Jlod) ¥ slaaiag | e i jlogedlo Gy Voo e Jlo
e VO Jlo p3 b e ialS 0o yd VISR 5 Y/YE OFY/NY FVIAS s poolio b ()5 0y dosn) ¥ g (25



YAD e 33 Sl GBS 1 (Sl et JUT (Sloj — e ialy 32,0 5 ST el (552540l 2

A 055 o )8 s s Mo 3 VYV g DA SY/- N LY o ¥ o slading g jlwgcdlo Jopd VF/AF lads b )
st Aaga) ¥ g YOF 3 5 dumy Fo/AY sk b (ols Jlo) Y g Yoo 3 ol gy b
S YVIEY DAFE VAN Lo Ly ) o ¥ o oF claainy 5l clad s 5l )3 canss plae 3 VWAY L (g5
2olae b oo pa bl wugdgl cusy e LYY Jlo o 5 5)b j18 ialS cuws g Yere Jlo )3 o yd YO/SY

(F JS3) wlord ias 103 VEIFA o YA/Y+ YF/YA SY/EY &l il

®\Vegatation ™ QOpen Orety (g
m Built mWater 44 YoreJlo

1 2 3 4 Total
B Vegatation M Open Crad 3 (haidny
M Built m Water YW Jlw

75

4

Total

Yo Y g Vere cglo ;3 oo (imigy Carwg yldged F IS

Didss 655 e 1yl g el coaglnsS SgisS] Bogame 3 VAW B Ve r Jlo i allo VY e 354

OY/BD% 4y YAIVY jl o isaidlus sladoye g duopd YA/DD 4 OV/YY I 5L (slad wus)d DY 4 VA/FA 51 als

gy 5b slad (ials 5 ao ) d YN @ Yo /AY 5l () Jled) V digg jo (2LS Hidgy LialS iled Sy oy



YVAY bl ¥ 3 Lo oV 5,93 ¢ e (552,800 31 (Ll it (gL yig5y YAS

L gliad Ol o iy Gl 0390500 (pl 3 Slyuss 00 ,355L o )d YF/YA & OA/FY I (2,5 — )l 45 doss) ¥
A Voo Jlo dYVEY )Y &g ) o] oS 5 (Vo0 Jlo pd dopd YFIYA & Yoo v Jlo OJ/FY 5I) ¥ digy
NYY as Vere Jlo pYeAY Y Ay o alS ider Olyuss (p b (Cuol 03l 3l (YT Jlo 2 YV/Y-

ad ol (YoOY JLuw 00 VWAY an Veor Jlo p0 WAL ) F &gy 30 Olyuss (pyieS o (VoY Jlo o dopd

(Y Js2)
digs S 4y Ol pund Comndd 9 B yiigy Ol punds Y Jgo
x5 ¥ Y Y ) lagy / olypuss

-11.02% -1.06% -8.50% -14.19% 22.67% Dveg=(Tot_V,013)-(Tot_Vig00)
23.68% 16.00% 14.91% 37.99% 31.65% =(Tot_Byp13)-(Tot_Bsg0) Dbui
-12.85% -14.94% -6.41% 24.96% -9.03% Dopn=(Tot_Ox9;3)-(Tot_Os000)
0.19% 0.00% 0.00% 1.16% 0.04% Dwat=(Tot_W,;3)-(Tot_Wq0)

VAR TAN VA £ 77V A £ 7/ SV YAY SEA SV § aigg 5o 5l Sl S ol
vy o LNYY LAy A ANV ladigy JS 51 ol ps
TNeoles  Tvolse TNERS VYA TYO/AD s JS 51 s

oy WAL 5L slalas 5 yioli8l aoyd YY/EA ajlugcd bl ( ials as > VY- alS (ide JS jsba

YoV F o clrdiny o i o5 Wloid i Jld odgame ol bl 5l as s YY/AY legame iilazsly yials
L (205 — 0l dogn) ¥ digg 5o oy jo 5l lyuss doyd oy iy Gl 2oy F/AY o VIVY AFY A VAL Jolis
doyd (pyieS 5 Ao d YFIAM L (g5 =y dogn) ¥ digy cduopd YA/AY L () ye Jleid) V iy el yd OV/AY
Jles) V &gy 50 Slyuss JS 51 pud Ao yd oy it (ol 03L3] 5l 0oy YY/AL L (2,8 Jloud) ¥ g p> &l yuss
9y dmod VFAS LY &g )3 o)l (pyieS 9 dod YY/OA LY &gy cdoyd YO/F+ LY dig o> YO/AD L ()05

(Y Jodz) cunl 02l

Lags 5 2T IV @Yoo Jlo b Olpmds bl ¥ Joas

Voor Ol Total 2000 W 2013 02013 B2013 V2013 Total Landscape

-13.11 19.56 0.02 2.89 10.20 6.45 V 2000
-2.18 28.97 0.01 1.89 26.79 0.27 B 2000
-17.63 51.44 0.16 33.81 15.65 1.82 0 2000
0.00 0.03 0.03 0.00 0.00 0.00 W 2000
-32.92 100.00 0.22 38.59 52.65 8.54 total 2013
- 32.92 0.19 4.78 25.86 2.09 VoW &y

Verr Jlo (2l Gldy i cmd oo Ui (V7 Jgi) aainy JS )3 latudyy s e &5 psbo e
§Lgci L 4 (0 2000) Y-+ o jb (slisd b g o> VoY (B 2013) ¥41¥ gl 4 (V 2000)



VAY e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

od WY g WISV LV r  alS ids 5 5L (sbad s o lis &S Cunl 039 0o yd VO/F0 (B 2013) Y- \Y
O3l o 1390 45 Cal OY/ED (B 2013) Y+ WY jLugeb L g -Slodgy ¥ 555 sy Lo g lse o jtalS
B ) Yoo logedlo ud o3 eMag g 81 diabo o Cusl osal Cundey (LS Sy g 5k sl 5l L daulse,
Dby b (] Sl ladoye (8,55 s )5 b anll) ol andly [y M5 o a8 g S oyt (2000
Baas Yo OV Jlu 5L slaliad o alS sla jiudisy «Cusl 0393 2oy YIAR (O 2013 4 V 2000) 5L sl 4y alS

()l.a dLaS d‘).: YAOA )‘ FY/AN 9 u.bl..f L)“‘“’?" Lﬁl)" N oY )l ;’/\CQ) G 0dg Yoeoo JL.) 5 me.wy ul.oh LSL’LO"

6 5 4o g S0y
e 48 Wlosd @l yuass o (slaslingS (sl ygisST ol doye I ZXYAAY &S s o Ui s o) Al VY W)
2LS Gicds (IS psbody sl o 4t Lo sladoye ST Ak g A3k glalad o LS (sl jids Sy
Ol la sl ialsS o> VWAL 5L slaliad 5 ili8l as s YWEA jlugcdln ( jials sy VV/-Y
S gy My 3l (S Wgy cpl sl o jd F/AY g VIVY AIEY OVA ol Y o ¥ F O sladiny o cuipa
9 (2 bl o 5 3510 15 a3 g linsS Juols 25 4nsS (slacgisS sl (asSely slaaigy 2 (0
g gl (2oL slayssST . (Yavari et al., 2007: 339); (Klein, 2001: 234)) s5g; oo jlasbey adlaio
By e oo W yg i o B g sVl g ol colslS dlazel ,3 SldsS gblis j) ey alolid,
Wl B s (S5 Cadl 5 058 5 > Ay g BRI a3g3me () Y il (il
I8 ol ccwmn by )3 g SlungS lase plosl 5l e alingS (cla 93551 (Becker, 2007: 63) cal cand b
syl g asl o (il SLSL JSS 4 ol slaplz 9 g e g g s b 5 ey SIS £95 9 255>
Paul and YA SYVY s o) 1ilas 5 IS baiSEl by ses &S Canl 5 pywad 4 955 o0 ST ()i g,
i Lacasd j Lol asyly  iolwyd s SliwngS sble ol slacb s g adg, (Meyer 2001, 340;
Gy Syl blod ay U 5k cloaiSel g oo slsi 53 (PF ISR ¢ g3game) A8 o ] |, (6 IS g
AYAY gy g a3l it (glod 2 (slagly 5 (aliwg, Bblie ol ()35 bae § cuslio ST
oles 5 Enbd o 4 oliwnsS oo 5L Bl ol o 55,5 515 > & alnsS slogissT (1Y
Forman, ) 5,15 393 cowd b 5 by 33901 (clgn (clp 1) b (slaailbashnd (id g8 @ cubd jl o] &l
9 cblis b ysisS] ol b il 1 45 sl Loy 4y ol 4zl (1995 367

LS idey Y90y yidis 5 Cawl 039y Ao 3 Vo /Y YWY logcdle 4 Voo o alS jidg Jas
ool 09,5 4w 13 5 wlasS SeisS] B3gme 15 (BLS cla iy Bies usl o3l 3] (a5 Jlod) ) iy 5o
AL (b ¥ g A ) b ogee slagl Vi bt g (otin olate slap B b pped oSl Y S o0 sl
slapyd L (a5 g laoylol (2 oy (Sals s (glad wike) ogadass 5 (pyecdas b pogad L3l )

L &yglome 900 cud oo gaw (6)lgenl Jud> 4 ol ool alS sla i . Jilatue dwsin 5 oo



YVAY bl ¥ 3 Lo oV 5,93 ¢ e (552,800 31 (Ll it (gL yig5y YAA

255 4 bgiye 0)93 (ul (b (BUS Jidgy Sl it )0 jpas SlalasS (1giST e3gace (] 3 (liwnsS
b (6,89, (ola gy S5 4 cudd w4 Ll dlaiel 53 g laoyd =39y 49,0 03ga5me ) (claEl .l ngls
sl 5 ls s Se o) A pycd sy Lol (15 US55 (5 Sogs8T sl Slae o il 5
Lol sdalie J;Le d‘o)lybLo

Lo g o 5 (sLad s o L5 &S ol 0398 3403 VO/FD ¥+ WY Slogedilo 4 Yoo o Jlo 5L sliad s
L slaliad .ccwl oaludl slasl (7,5l dogs) ¥ iy 50 5L slad o Oy jid .Cowl 0y Y o0 iy
Yl g Jed a3V p,8 L Sl sS sladioly ) )5 puond )le o odes 05,5 o w1y slalagS A oS
P e bolad g (phn o) JSB L o jgalead V£ odaw S L (S (o S50 5 45 laced b (5555
So g8 slaanlpl jgis g bawgio S Gos b oS slaaioly (3 iy (Bl Y fodgame syl 9 badiles
(@S Jlad 5 olits Jod) ¥ 9 V slading 53 (2w Sl § b oo ¥ 5 5 Bg0 5 051505 (2L idisn U
dog) ¥ oV islading )3 Lol 5 o0 )15 lajlugcdls (12,05 5 p2led 3)90 yid s Jouns 9 (Sl sS (sladials
dasogi oy Sy A5 5 55 0 yme )3 Lygmlod s 5 (o550 23] Bas (25 s dos> 5 25—l
lais )3 3148 b sl g b

83 yS dialy il > S d (Cand b —Caund Vb st piaaw) ol ygle (g g SliwnsS sblio
s 0mly Bl do G gy () £95 5l (oolll 9 (SBIS095 ((BUd ) sibS 5 (o))
sl s an ilS g9y ad g el Sl o)l slacslal S (Bogachev, 2004: 21) W)l 65 5
Korner, 2007: 574); (Korner and ) cewl o3> [iol38l 1y SliwasS sblic o ) slis wid sl
5 ol oS acalngs gan el bl S oyl g Slusl (lace pylS oy blie 28 (Ohsawa, 2005: 10
» (Klein, 2001: 120); (Marston, 2008: 511)) cwl oais (asc e oLl slaiiyeS g el Soljse
9y (e 5 BoiuawsS| o ) o byl pd Cunl 48 )5 )90 Becker et al., (2007) bwgs oS (glaslas
‘J_:JJ 90 & &S .\;.;.fu.o L)L) QL@.] Lol 04 J..bo G;L..m; 0]0[..9 u_cl!ﬁ)‘ L;me..g)af);;ug D L;Lm:\f).xp
G Slogyliw 905 g (sjlus e sl Gtk sloodls pgd 5 35l o ol p elezz) — (oolal 5 (So59)5S1
355 dnlp ey plalal ) (S premad A0l 4 SLLs S8 (il e 5 Gl Badl sl (55905 o]
.(Environmental protection Agancy, EPA, 1994: 46)

A WS o byl 48 )3 plodil 4l a5 (o 50 Bdgame 4o Yavari et al., (2007) lawgs o slasddllas slaaidl
sy 5l gyl s 4 s Jlad gblie a6yl Cunliw o S50l (552500 sl
G0 gl 45 35)00)03 50 a5 9 (Silojl sl s gyl oyd =g sea g 5L g jus (slalad sy

ooy slaclad (1 Sy g 00yl (glajlogcdlo o 09 aildiny Jd 4 lyed (635 00 Bblse jo il ansls |,



AR e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

e SnLd L ol am Loy =39, (las 8505 o8 35 o Sy o] o 3,5 plo] S5m0 4
@ls L as 5,05 )18 ol (el cag 53 owejw ldbe CloMal plsl (ly (ple She sloas
ol )55l Lo gaios
L ol 51 as 0gu oo s dls yo gy 4 Forman, (1995) o5 51 aaubs baee G jo @l s slaiy) )
el a0 8511 (0 S gS ¥ £y i ASTASS Y Lol ¥ £ oypopes (S0 Floges 2 sl 8 gl 4 g
S50l IS Cogen Glgiee aaing Sl 6 a3 Clpe L9y 4 4257 b b oS (8) (510 g fnb
Bl 5 o F eS8 1l )8 Sl I bl Jole 3 (g8 Jlad) ¥ g (s Jla) ) digg 55 s
(€5 5 ol dag) ¥ Aigg ol o snlss (o3lsgedlo) (sl (slaas (2ol 5 (3L g jom) reeb sloasd (0
Loasd shass (alj8l g s 9 5l (slalad (SusaSS oS wload Bly Jg5 cul (Sbe Jolye 53 (00938 9 205 de5>) ¥
eslio (535l Ol e lading 31 G 5o 50 g5 K9y g Ll 4 a2 g5 b el ] slaailis e 851l ialS
Y (Ahern, 2005: 122) 3,8 i 35 olo e Pyl £95 )lea (IS pobor 2855 Jlai )3 syl ln )
o jlwged s 835wl Wby dn dogi b (s Jlowd) V digg pd caillbus 3 .F g ¢ canley Vi slid Y ¢ bles
Vg p ules g blis oplynl 255 )8 a5 0)50 B L slalad 5 gL I cales (gl (215 53yl
—ES deg) ¥ iy 3 lcwslie (55 Jlod) ¥ digg sl Aldbocus b 5 (coaled sl 5 (25—l R0 des>)
cenlize b gyl 5l (il Wl o] b Y Lo )3 Wb s pae g o3gaome ol b5 (535S s 4 (cpgs

29 3B jlas 390 0 @90 9 E9S90 b



WYAY bl o Bylowd oF 59 (6 5 (S 32 80U 52 Sl i slosigs AR

&l
5 ilw s liadss g lalllas 35 10 ) basro (gl o (slaisy 9 Colo degomma (VYVY) Gl Sllalus plypo

el L] orl8l Ll 32 38T L (3830 5] o9t B e Slasiiia (YAY) tpounl ol 50 n £3mll (>
s
O

a5 31 B0 9 e (555 peiz 5 Sty Jho (W) tsg o gy (gumn SIS (b5t < 3T

FOFF A5 b bl ) 5l
Ol Vi eee e Dlsa ola pwSe 15 obdlse el
AR EERRR ool b ol o (sladiis ¢ wlids yeo oylolus
AR ERRR U»L.o.n l; uﬁl;y}s dL&sw c)y.uf d)‘.)))w uLo)l.w
A=V A0 wlid o Ao ¢ylyns o Ko (VWEA) <l dLdsamw

9 &5 e Slidiod (imggy —(ole dolilad (jpdl g Glies sy sl 6390 Adlllas) 2l5 bl N9y L)l ) e
FAA-OVY i F 8)los O als ) Ll

O e 2 Slalllan : Jgl sl pgd Al jo lalllas (105 e (p3gleb g i 25l (WY-) sl 05 6yl

—2gimly Glwm B9a3) (635 0 5yl slulass” slabing, (slainl g (oobaidl dawg (oxiw Gl (VWVY) {olie )9 e
gy (s ydobiyg 5 Ll 25y ddl i 0,8 ¢ sl pole 5 sl 512313 (5l ya5 oISl 058 Slgus s
Y o

oy ol sldlyan duwho FF 5ylaids ( sldlyae (sla i dore ¢l s il (cudo (lowws (VWFR) tdllr 18 ¢ gd50500

Y5 o ol ol8sily @l ylis) ¢ opwo pw Liolol 839U L(VWAY) Sp cpgdse

— Sl glidlin (imggy (ole dolilad ()5 el iadllae 3)90) (6 Bblio slad, S (qwy e (VWAR) Db o >e
RARE ARV B2 P g 3)‘«).«» sP9.) JL»

O e 2 )8 GBI slaaY (YAD) le oed (GIS) (bl oMbl g 3 50
ik yted g oSma )l39 (WAP) L0100 e gl b il
FA-OY oo & 8yl (gl s (sl jliws Ao ¢l o s ydle (il g (g5l 593 L(WWAY) ©lgx codlj sape



) e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

Ahern, J.; (2005). Theories, methods and strategies for sustainable landscape planning. In:
Tress, B. et al. (eds.) From landscape research to landscape planning: aspects of
integration, educational application, Springer, Netherlands. pp. 119-131.

Antrop, M.; (2001). The language of landscape ecologists and planners: a comparative content
analysis of concepts used in landscape ecology, Landscape and Urban planning, 55 (3),
pp. 163-173.

Antrop, M.; (2004). Landscape change and the urbanization process in Europe, Landscape and
urban planning, 67 (1), pp. 9-26.

Baskent, E. Z.;Kadiogullari, A. 1.; (2007). Spatial and temporal dynamics of land use pattern in
Turkey: a case study in Inegdl, Landscape and Urban Planning, 81 (4), pp. 316-327.

Becker, A.; Korner, C.; Brun, J. J.; Guisan, A.; Tappeiner, U.; (2007). Ecological and land use
studies along elevational gradients, Mountain Research and Development, 27 (1), pp. 58-
65.

Bogachev, V. P.; (2004). Assessment of Central Asia Mountainous Ecosystems (ACAME):
Features of Multi-scale Assessment Methodology, In “Bridging Scales and
Epistemologies: Linking Local Knowledge and Global Science in Multi-Scale
Assessments”, Alexandria, Egypt, Available online at the
http://ma.caudillweb.com/documents/bridging/papers/Bogachev.vladimir.pdf.

Botequilha Leitdo, A.; Ahern, J.; (2002). Applying landscape ecological concepts and metrics in
sustainable landscape planning, Landscape and urban planning, 59 (2), pp. 65-93.

Comber, A. J.; Fisher, P. F.; Wadsworth, R. A.; (2005). What is land cover? Environment and
Planning B: Planning and Design, 32, pp. 199-209.

Dale, V. H.; Brown, S.; Haeuber, R. A.; Hobbs, N. T.; Huntly, N.; Naiman, R. J.; Valone, T. J.;
(2000). Ecological Principles and Guidelines for Managing the use of Land 1.Ecological
applications, 10 (3), pp. 639-670.

Dale, V. H. et al.; (2001). Ecological guidelines for land use and management, In: Dale, V. H.;
Hauber, A.; (eds.) Applying ecological principles to land management, Springer-Verlage,
New York, USA, pp. 3-33.

Ecosystems and human well-being, (2005) Washington, DC: Island Press, Vol. 5.

Environmental Protection Agency, (1994). Landscape monitoring and assessment research plan
(Contributions by: O’Neill, R. V., et al.). U.S.EPA 620/R-94/009. 53 pp.

Farina, A.; (2010). Ecology, cognition and landscape: linking natural and social systems,
Springer. p. 169.

Fisher, P. F.; Comber, A. J.; Wadsworth, R. A.; (2005). Land use and Land cover: Contradiction
or Complement, In “Re-Presenting GIS”, eds. P. Fisher; D. Unwin, Wiley, Chichester, pp.
85-98.

Foley, J. A.; De Fries, R.; Asner, G. P.; Barford, C.; Bonan, G.; Carpenter, S. R.; Chapin, F. S;;
Coe, M. T.; Daily, G. C.; Gibbs, H. K.; Helkowski, J. H.; Holloway, T.; Howard, E. A.;
Kucharik, C. J.; Monfreda, C.; Patz, J. A.; Prentice, I. C.; Ramankutty, N.; Snyder, P. K.;
(2005). Global Consequences of Land Use, Science 309, pp. 570-574.

Forman, R. T. T.; (1995). Land Mosaics: The Ecology of Landscapes and Regions, Cambridge
University Press, Cambridge, England, p. 632.



YVAY bl ¥ 3 Lo oV 5,93 ¢ e (552,800 31 (Ll it (gL yig5y )y

Forman, R. T.; Collinge, S. K.; (1997). Nature conserved in changing landscapes with and
without spatial planning. Landscape and Urban Planning, 37 (1), pp. 129-135.

Forman, R. T. T.; Godron, M.; (1986). Landscape Ecology, Wiley, New York, NY, p. 619.

Forman, R. T. T.; (2008). Urban region: ecology and planning beyond the city, Cambridge
University Press, p. 408.

Gluch, R. M.; Ridd, M. K.; (2010). The V-I-S Model: Quantifying the Urban Environment, In
“Remote Sensing of Urban and Suburban Areas, Remote Sensing and Digital Image
Processing 107, eds. T. Rashed and C. Jiirgens, Springer Science+Business Media B.V.
pp. 85-116.

Hahs, A. K.; Mc Donnell, M. J.; (2006). Selecting independent measures to quantify
Melbourne's urban—rural gradient, Landscape and Urban Planning, 78 (4), pp. 435-448.

Jahani H. R.; Reyhani M.; (2006). Role of groundwater in Tehran water crisis mitigation,
International Workshop on Groundwater for Emergency Situations, Tehran, Regional
Center on Urban Water Management/UNESCO-IHP, 2006, p. 6.

Klein, Jean Claudemm (2001). La Vegetation altitudinale de 1'Alborz Central (Iran), entre les
regions irano-touranienneet euro-siberienne, 2nd edition, revised.Institutfrancais de
recherche en Iran, Moin, Louvain, Belgique, Diffusion, Peeters-Teheran, p. 376.

Korner, C.; (2007). The use of ‘altitude’in ecological research, Trends in Ecology and
Evolution, 22 (11), pp. 569-574.

Korner, C.; Ohsawa, M.; Spehn, E.; (2005). Mountain Systems, Chapter 24 in: Millennium
Ecosystem Assessment, Current State and Trends: Findings of the Condition and Trends
Working Group, Ecosystems and Human Well-being, vol. 1.

Landgraf, A.; Ballato, P.; Strecker, M. R.; Friedrich, A.; Tabatabaei, S. H.; Shahpasandzadeh,
M.; (2009). Fault-kinematic and geomorphic observations along the North Tehran Thrust
and Mosha Fasham Fault, Alborz mountains Iran: Implications for fault-system evolution

and interaction in a changing tectonic regime, Geophysical Journal International, 177 (2),
pp. 676-690.

Landsat Project Science Office, (2002). Landsat 7 Science Data User’s Handbook, Available
online  from  following  website:  http:/Itpwww.gsfc.nasa.gov/[AS/handbook/
handbook toc. html, Goddard Space Flight Center, NASA, Washington, DC.

Lausch, A.; Herzog, F.; (2002). Applicability of landscape metrics for the monitoring of
landscape change: issues of scale, resolution and interpretability, Ecological indicators,
2(1), pp. 3-15.

Luck, M.; Wu, J.; (2002). A gradient analysis of urban landscape pattern: a case study from the
Phoenix metropolitan region, Arizona, USA, Landscape ecology, 17 (4), pp. 327-339.

Marston, R. A.; (2008). Land, life, and environmental change in mountains, Annals of the
Association of American Geographers, 98 (3), pp. 507-520.

Ndubisi, F.; (2002). Ecological Planning: historical and comparative synthesis, The John
Hopkins University Press, Maryland, USA, p. 287.

O'Neill, R. V.; Hunsaker, C. T.; Jones, K. B.; Riitters, K. H.; Wickham, J. D.; Schwartz, P. M.;
and Baillargeon, W. S.; (1997). Monitoring environmental quality at the landscape scale,
BioScience, 47 (8), pp. 513-519.



ay e 33 SlalRsS (B3I (St e BT (Sloj - (S (ialy 32,b 51 ST el (552 540l 2

Pan, D.; Domon, G.; De Blois, S.; Bouchard, A.; (1999). Temporal (1958-1993) and spatial
patterns of land use changes in Haut-Saint-Laurent (Quebec, Canada) and their relation to
landscape physical attributes, Landscape Ecology, 14 (1), pp. 35-52.

Paul, Michael J.; Meyer, Judy L.; (2001). Streams in Urban Landscape, Annu, Rev, Ecol, Syst,
32, pp. 333-65.

Pauleit, S.; Ennos, R.; Golding, Y.; (2005). Modeling the environmental impacts of urban land
use and land cover change—a study in Merseyside, UK, Landscape and Urban Planning,
71 (2), pp. 295-310.

Pickett, S. T. A.; Cadenasso, M. L.; Grove, J. M.; Nilon, C. H.; Pouyat, R. V.; Zipperer, W. C.;
Costanza, R.; (2001). Urban ecological systems: Linking terrestrial ecological, physical,
and socioeconomic components of metropolitan areas, Ann, Rev, Ecol, Syst, 32, pp. 127-
157.

Rhemtulla, J. M.; Mladenoff, D. J.; Clayton, M. K.; (2007). Regional land-cover conversion in
the US upper Midwest: magnitude of change and limited recovery (1850-1935-1993),
Landscape Ecology, 22 (1), pp. 57-75.

Ridd, M. K.; (1995). Exploring a V-I-S (vegetation—impervious surface—soil) model for urban
ecosystem analysis through remote sensing: Comparative anatomy for cities, International
Journal of Remote Sensing, 16 (12), pp. 2165—2185.

Saemian, S.; (2012). Adaptation Strategies to Impacts of Climate Change and Variability on
Tehran Water Supply in 2021: An Application of a Decision Support System (DSS) to
Compare Adaptation Strategies, Master thesis in Sustainable Development at Uppsala
University, p. 47, 30 ECTS/hp.

Tasser, E.; Tappeiner, U.; (2002). Impact of land use changes on mountain vegetation, Applied
vegetation science, 5 (2), pp. 173-184.

U. S. Geological Survey; (2013). Landsat 8: U.S. Geological Survey Fact Sheet 2013-3060, p.
4, http://pubs.usgs.gov/fs/2013/3060/.

Vitousek, P. M.; Mooney, H. A.; Lubchenco, J.; Melillo, J. M.; (1997). Human domination of
Earth's ecosystems, Science, 277 (5325), pp. 494-499.

Weng, Y. C.; (2007). Spatiotemporal changes of landscape pattern in response to urbanization,
Landscape and urban planning, 81 (4), pp. 341-353.

Yavari, A. R.; Sotoudeh, A.; Parivar, P.; (2007). Urban Environmental Quality and Landscape
Structure in Arid Mountain Environment, Int. J., Environ. Res, 1(4), pp. 325-340.

Zonneveld, 1. S.; (2005). The land unit as a black box: a Pandora’s box, In: Wiens, J. A. and
Moss M. (eds.) Issues and perspectives in landscape ecology, Cambridge University
Press, UK, pp. 331-345.





