AARL QMU})L@ ARSI A f"’&’@“’};_gﬁk Mlal.aé5.>

(Gazella Subgutturosa Subgutturosa) J)y! s9nl ol 59y » plos S5 o
(olislo )57 gLl 399138 & gouomo I adbaio o

Ol elale 5 g5l olfisls cayly pole 0uSiisls ¢ g5l Slatumugm (5,555 (sgzmiils o lislows] Lo -
MinaEsmaeili1990@gmail.com
ul}:l ‘]:)La ‘]:)Ln oKl ‘w..:),]a...za 9 Lgy...._la é’L"" IRLHRKY ‘w..:),]a..m os; )Ln)L..wl ‘MLMJ ul}nlf -y

Qlﬂl ‘J‘i)L" ‘ﬁ)La oKl ‘W)Ja..m 9 LS""‘J’ égl.’.n oaSiils ‘W)Ja..m LSJ':SQ 69@.&.}‘\) ‘64:)5 QLQ...; -y

WA/ YYF sl s

WAL AN b

PRV

:‘-’L Olosi o Egmozmo,d dind oo 4l )8 J.._,‘L: Cod Dadd |y (G55lg,0ue a5 > S des pio e gleaisle o 5 S5 5l S e

s drgi oo slaaniz | (S sl ol (53) 2 Lol (al Sl (53l SAT 250 s hie 5 St sy &) Lag]
Gazella ) Syl gon! i) 59, » 25l Ll Glad h jw yliw 5o g oliils )57 bl ye j0 &by plox K5 Sipre dw 090 o0
» ;*-’L Lol shie g Cadia il g atd Seloul ;5500 4555 oSt ) (59, 1 (ol il (o5 Hokaioas anlllae oyl cg,oml;l ol (S.Subgutturosa
il o 5led )8 el aniioy (55l (s, 5l oolinal b oSy ) consllae ol onds g olfi s Comslla 5 (LS (235 o515 5,
2SS Gibg o510 Lasld e jleslatnl b 5o b3 ider g9, » S gle (so8 ad colaiul 6,0l slbasss sl gl TSS
TNV VY Jlow 5l ggomaye o3 3 plnl ol sloaig 5l e 000 b ho o cilizes Jolgd ;0 V-VA B YV F sla Lo NDVI)
sloast (ST slaJls jo ol slaagy Gl Oige 50 ol 00,5 oy ialidl addllaes jge o3game ;o O idigs 5 crolSiiun j Clune
b Glisin Lol 53 515 a3 il il Sl <l i w15 1 51 Ll s2ig o 433 Bl 1925 L L5 5 aiaie 5550

Hleoa )8 aw catg O Giol3Bl ol Lol caul (g i ade 1 ghyls au o dad Loyl 50 a8 ols (Las guls ol s 40 S o O+

sl aalgz ddlaie Qljﬂ Sy e

Lgmbf Dy 1515 yarli e ol esﬂ ool oSy o aS5aSS 1 guadS olfjb

5 Fmt (kS 5 oS ikl a8 sl ongy o 05
SRS PRSIV | o RGN PU PO JPENT
ol e 6l b Jooly SO laieds oo el
e J 705 o 0 0 (55,985 S las
ol oad aslils (&S 7S 5 @l -G 35 g
Ll b9 (golaill angi ;o (oo it 90215l
G (S et 45 395 yledl b Jg [¥F] oS
gls bl ocils gimy bame St g aliecs (slls oS’
oSl s Alimsgay Oz juilyms 53 (AR
05 g ailBog, by 9,8 iBgie b o [F0] cul

Olas a5 5 obl Jle SO lgiean Wiy o ol

doudo
u_’_....‘a 9 M—M.AJ)JG.JLA 4 6)—‘“-' H‘?'? olf..\_;..)
o0t aldbasiie o] lajls saisS el molie ol
5 dji;@l_? L Gu)i.l; Cygeo yd 4S ‘Scolf..x,..a o
i pylae gleoslaiwl gl (et Il (g5 jaeli
9 Oli»—u.d) )Lol_..u 9 ;;,_.»5 )é u‘)_....u g ..\_Q‘P
Sl Laaish Sl @95 9 (S €95 2 o slassly

Iyyl
S e (LS 0n ietes 45 CS le s
a5l g o alias (9SS i8S 5l lacdgs 5 (e



WY oL 5 hslon!

d‘ﬂ‘é}“T°@*ﬁJ65JffL°>&3Mj‘

Lvy g £ wlesls lale 5 53]

cloaw coln U oy 4 Y] Glaalllas o
S ookl by conll (sl piie y liwes liwl Sy
O3S 5 o3e;) pll g Sigma plot s ,Ll sla,l58le 5
ow s ol loasdl, b ol asls,y e
ol 0018 a8l sl i s (gl e LS 5T
WYlo sles Siloe 2alS Joli aslys o sk
Slaiie () o8I (G 5 (Sbej @ wush, GlB
ailaio oo L8l 5 ) 5o (et Olynds S sbas 9 550
sl (aw axb o bl

23550 S sie g Cue S YA] aalllas o
S o0 S 2 Sl g ol Tioee il 8
aJS as csls oS o S0, ol addllas ol .5
alogro ol Adge aas 0 dw SO sy Lo U1
9 ezl () b gols addlle S o b
83,5 8,90y (golaidl

= Sl slacdls U as 55 sl o
= by g losls g fos 5| sy 4 [
L5l ogS auts rmgls ofaly o (5,5il> izl
oealS yo cwlal i glool> liolas a5 wl asls 5y
9 9950 9ydg, SIS b G gl dss ol
P L g ogdse i ol 45l a5 Jlo o5 Jouad 0
9 0=l 03l o S jsboany 05l o0 waaiS (6 St
e 55U 5 9l gl 1 ol Sl i
.Q)‘fsa

Slop—w (K502 [vAl 550 lasllas o
slaassS olfim; 2Lyl slp (aPld plyieds (uo)
OVis ) i g z9-8 (Capra aegagrus) y» 4 |5
ool g (Panther paradox) S, (Orientalis
so_bcbla> aidhis o (Gazella Subgutturosa)
Az digS ol welols g slojlsale polai cunails

o bbaw jlugesle Iev] il s jlase Joow
Ivy 5 £l el ool

[F0] iosolim oy o Sluscdlo Jl o)y
s bt 5 B8, G5, 2 i slaaw DY
Ol cis O Ll g o o sl L o e 30
slocdld 0S o o 0 Aoy, alil> oK
oKy 5l ST § 00,55 R adlhte ol sl gy
slacol> T eslo b b g0 Ol 5 lag]
A2 o il 8l lailiny sladisS

loaely )l boaw wai 53 sla 36 LS o

Sloles ploslaciws Ghlaliny 69y = 5 6553
Blie 7500 5 488 o 5l )l pose 7 9 Slessle
Iy bollws ) (SuiedesT bl i cnl (Sas ¢, LS
Sl B ioe Ly o, oraie olg 1 colai il ).ui_: Cod
Olgredns (§5lwdm cplpln LFY] wils 5 cdge 555
1o gl sl acsls adlss

\WWAA Jlw )‘ ‘Dl_o.‘> S5 6“-‘4(“ S Sl 0592
5 oled e g (e ad L3l S e
Obee ¥ gilmeesd Ul 5l g wmo e 18 )l
Jlis o [y aw ol ol JIo 595 0 O CaSe e
Slad iy Ol el )3 gl 3 goren )55 dihain (o8
Sy ‘5,1 sloay colus 115 4 oy gyl I3
adlie aS ol Jlo o cplcwl Giulidl s 5 o
65—“1 )‘ gsih‘*’l-;‘“ dl_mm 6‘)“) )_:9\)5 &w)l&u
e Sgt dlaulgdy 4565 ol Cumax V] il Sl
Oimlydlan o) 438 sl Jlw o o) bl s
Gidsy 5 2l el 4 Ol o0 wloos: g (tal3dl
Sges o)Ll ddlats o 13 laicds conlio oLS

S92 S Sl oy selaieds a5 Slllas Il
S9y = = allas 4y cwl a8 Selol oK



“‘&«Qt’wb’jjwﬂ {)L«.ﬁ:ﬂ'.\l;-(ﬁ&:—‘ ‘sujk—;«buw 5 93 \YA

o Bd> & (Odocoileus hemionus columbianus)
5 o addlle il s YA L YVF ela Lo o
liog 5 5l ookl Ly (g poSasigns (gloog,S axlllas !
ol @l e85 alnil ooy slas T aiged 5 (5
by Coput Bl S pSie slaassS aS sl
S5 QBasezr g lajlsPe, i (olmo Lot
Bblie ;0 dw Bdz 5l ey i) (565 0 Jld!
balsamifera ssp. ¢Salix spp 455 ¢ j4—i>
mls el o .a5)ls jea> Populus Trichocarpa
o St Sy L SzsS ol ity asdlas o
S Syl slan syl Ly ot ol
sl ol onlas el Jlo jo ol g0 o

9t 3l UK (ol @ 4t 55 o) by

L gy 9 dlgo
,olw K5 dw

555 0,58 aileog; ol e ity g oy d pslatea,
S5 dw b bl Lol o o sleslanul § S
YEYY PY Cemdan L o (pl 0 5 7 ks plox> S5
-~ S ges il Bt Job FOFY Y Jll o<
Ju L &l_m)‘ LS r“jb oy K L LS“’)'-.'.)i;-“’
YN Oy = g S e audae V/OF aiay >
5 b il jsltn raiige bawgi oo i (ygelis
DI el ons &l
5 LSe Feee dgu O L}ML. S yebas o Glaal
5 $olw] 4 oloul (s pad s (55,5l Lol
}‘y]asj_‘})"ksﬁfj_l.?awﬁf_&)_aéuétr&i@}
aclil (P9 o d.lal_uo ‘:‘)JL».M‘ (89S Y gazs
A odon Seuge YU ol Jlidcod d)ltﬂ S8
s ol Gism Lo slonl o ) ba e Conids
DT ecilsaiolse g5l B85 lp cwlio oKl
oimlod oliile S bl jo 1y o S Cusdae VS0

.Ahésa

AS0g 0 M@)‘ Q@ e a5 lasre )0 dg> g0
P9 | o SLE) Doy dsJlas 4_1; oli'f_m.l)’ K9y
Sl sin 5l g aslllae aasi jsbay 455 oKy
A gy 2 ol ($9) 2 (i Lo 50 09290
> MESH 4 TE NP sloaz w5l aalas ol o
Jlows a5 ols s las .as oolacul Frag |l58ls 5
e aS (ailge Judod Gl (pe s Slos slaazis
JBae 0 S oo prl 8 ) Wk oo Sz LS GRelS 4
6l mie g Caie Sl Sl oy asdllae ol plosl
(;t‘).v‘ 69_®T Olio_m.l) &9y A_rJUa.mb)}A odgdra 4O
S5y = S Sl ST IVAL s glaallas o
4S5 G0 Jlemd o et S Ll olalr
(P Gl e 5l oolaiwl L ool ol )
(Capra aegragus) » JS sbasS oS ) Cusgllae
(Canis aureus) Jo_i g Lynx Ilynx) (ssSolw
Jdos g 5l eoliawl by s 28557 )18 (o) 2090
S Sl 5o g =8 Jlasl o aiyie o S0
aS o lis addlas ol bl (cd)8 )18 ow) po 90
0dd garex slaasd o bla )l rals el v cole
) E5=5 89y S Sl I [f] lasdlas o
Ol 00885 8 () 050 S3Se o sty
Sl | o > F )5 g hawgie (S5 65 Il
E9=5 o e daline Gl S 101000 5 gy S
3 Leog)S plu )0 g 39 dix S sS lluliny 4 by e
00 YL £4i5 g yidon Sludl OMSlae a5 ablis
g ool s o gleaies gl sblas Slela sl
S o olidlas w0 VF g Ve s g a yob slaaiss
Ol gl oy [YV] s 4wl o
Cervus ) cdsys, slwy;e5 LS 0 ai>S>oS

IS g (elaphus  roosevelti

ok e 2



WA oL 5 hslon!

G‘Jf_“_;}hTa&:ﬂ_)‘_;})j(\A:-&:-\u;‘

YAYerer

YAYerss

Y Qrere

Yooer  Yeses  Y¥eses  YWeres  YYesoo

YAY e TAF
FAYoosf AFosse

Afrers

o

PAeroe

Yosns  Yowes Yooes Forss Hesss Pives

cee FATYeor AR

YAYS

FAVIeee FAYYoer

AFFese  AFFsse  AFAses  AYessr  AVYess  AVFees

72 Gy o515 ol (pSlee polbe g 288
W05 dwlo alols

o 5 Camgllao (59 32 v 1 53lw (o5
oy Cangllas (59, 2w Sl (g5le (o5 polateay
Tty (2955 oo by oS Copsllae wisS
sl e 5l addllae ol o050 ,5 4y (MaxEnt)
T Cosby as s (HLD T ole S L as s
L, 5l alols ol 5l al ol o (glis |1 (CTI)
Vo sl S cad b sl o 5l alold ailsog, 5l alold
3 Gt 0l oolaiwl (65,0LiS glapo) 3l alold g as o
ot (s sl enie plad G e gl
S gyl a5 ol piie Sl s ol 5 0d ()

ol Bl 5l asogs /YD YL

il sl oolaiwl b aigS jgi> alads £+ slows
i Sloles o 5 ISl falory Jal Sase
Sl (pl 5148 sy b 4y (S o il Joxe)
Jos 0 g3l slp e po Yo g el (sl aoyo Ve
A oolazw!

! - Maximum Entropy

2 - Heat Load Index
3 - Compound Topographic Index

PLS Gdgr 595 2 o Fl G5le (5
slaglw sy NDVD (alS gy o515 (Lo
o lsnle 0 5 ¥ sloil Lol 5l odha Y-NVA L YN E
plos Jol Gidigy jolareds Liwl) cnl )3 ol 4
by (LS g o515 (s Sk o Jgad
XAND-Y N clo o oSle ol a5 s oolicul
N SRVNN PRV PR SALA PRT AN PRV PRV
el CYA YooY 1d Y0
Lol sl 565 aibol S8 4 o5 slaas L
9 09l (25 b L blie (a3l (ol 0288
ol plade o oLl BB Sl Ads (e

Slaie a5 Canl =) g+ (6t aialy (glyls Ll

JERE

do Sy o))l s (BLS Gibg Glixe 4 ol Cude
il 2SS Lidg g @bl 4 by e yao jlade
I¥a o ¥] el O 5 s sladome Silo -V SCoy
g o515 (el (59, p dw Pl gw)p jelated
@T%}‘d}@oa” b oo Jolgd ww ail> ol
—e Voo N fols Jolgd ol azs 3 b o
)_m‘_g)l_m) ‘_glbm .&Jj.g)i;aa”—’ j\c”—’ A
sloolai Wl b g wios s F o o Swle ylgacas alold

plesil a>b o gl oy (LS idgy o515 aslo



1¥44 Ol 5 5l o) osled Ve M&s&,;ﬁ—&uu@,m.

Ll 5Tl S s LIS (as L adlie oo 5l LIS
S san LIS Lasls a5 s soliiwl 50 T ouadge
Blodal 5 CmBan LIS g wlinb skl Sl
6)—5")“-\—" 6)—‘-'1—' duw ul—».ﬁ ‘) (S'li" u_u.sj.n

oS e

o lael

3 Joe aS ol lias Joo sl 5l Jeols ol
i el VS sl 00y 3390 (905l 5 5 S0k,
Jo— jlael mles ol bl o oo Giuled 1y Jow
Soygme] slmosls (gl g /A ply g3l slaools sl
Solis wols 9o yo 0 a S 0,8 dwlxe < /AY il
cedle (Hlos pllis o Jas JeS 0B STLS
RUIWI L vy

olﬁw) wgﬂa.o

)'l alold slo i« S o @L..: u.;L...J »
u_u).' a 4_;L‘.>05) 9 6155_.“@ d.'al_..a )‘ al_ols so\bl_?
g ails aslllans ge asgS STy o1, b o i
il il 3 oS Sy a LS 5 e sl it
2l TSS ailiwl o .05)ls g3lo Joe yo 1, ),...b R
oS (.Slb WE T oKwn 55 g,;5l.|a.nl.§ 03gdz0 > oo
5 51 50 olfig; 45 s oo ioled |y bl
59 S 009 ze (gl wlwl 5 o)l 6 5YL Cngllae

Sl )eS b 50 i g gl B (allin; &S asl>
Cwgllae Cwly i cpgal s j0 el 428 5108
sl yidu cwl sabosls Giulai 9090 oKy
ol g aS s oo iulad |) gllas oy S0,
59l ) Cmgllan o iy (AR Lo pite
A5 45 sms o i |y il gy, et

* - Kappa histogram
4 - Kappa location

U bl o oad i (o295 (e LS
S5l 505 jshateds b o5l Jl38le i b ;0 ROC
L ae) oy Cangllae Jloisl adss el p3¥ o il
ssbaieds 9,0l 0gd o (V g ko) (oakad ik 4 ()
0,5 03laul TSS g, 5l casbis ailin] o> olulis
olie olal o 1y o)l oyl dnloms 055 ) alay],

a3 oo aled T (S g ' Sl
V- Shgt Comlus = g0L M)

Slwg ;o V4 B V= 0 LIS jasLs asle TSS o Ll
ol g Jols 3815 51 oylas oV ladie a5 [VE] ol
o, lae Jaw a5 sl o] sasmoylis o] 5l eS8 g a0
3l =S TSS polie .ol atil JBolas > 5l g
Glis /7 Y s ccins o Slos oasaoylis /Y
EPEESONL VOV X AT | ] W U L..._.M..
i=dle 5 5o oyl ol e [V F] el g5lw Joe
adais Veove 5l e late i olay .88 sl SPSS
L g iy o9l gy apejim ol
s ool (g5l e ail,8 4o solaiwls jge
u,ul_w‘ = scﬁgf oli».n.u.‘) wyUa.n LSJLAAJ GAS )‘ o
Ol Intersect xls 5o b 5l e (50 aii)

A Al oSinn ) Congllas aib L ol Sligen

& g ol 2 Gl
o515 g o) Cumgllan slaadll (g LS o
&l o) &S > s Gialy (NDVD (LS iy
S L basd Sl ComBge Glibail loslannl b 5
wlolis ol atwl o> Jlae! 5l sy 28,5 alsul
Fa5 ) g a0 aiis 4 lbaass ool o ol sloay
slosliiwl Ll leaids cnl (o 38l55 ()l o0 9 990 o0
o Ls l jedae ul e o5 addllas 5Ll slo Ll
ol LS o s eolitul QGIS l33le 5,0 LIS 38lys

! - Sensitivity
2 - Specificity



VY O 5 hslon!

G‘J{‘d}“"—Ai:M{JLS)JjCL""&'\MJJ‘

Sensitivity vs. 1 - Specificity for Gazella

1ok Training data (AUC =0501) ®
: Testdata (AUC=0813) ®
sk | Random Prediction (AUC=0.5) ®
08
I
207
c
2
0B
E
<]
= 0.5
=
z04
‘@
=
®0.3
0.2
01
0.0
1 1 1 1 I 1 I 1 I
0.0 01 0.2 0.3 0.4 0.5 0.6 0.8 09 1.0
1- Specificity (Fractional Predicted Area)
obLﬂ.Mw‘é)yo JM ‘;:M)L.*d -y J.i.w
AFeees BFFene AYY oo AYA- SAF-ee BFrers BFFaae AYYess DY Ases BAFres
N d N | &
s p
< =
A A
o
= 5 3
= = : b
> >
E o -
=< =<
E e
< 2
3= 3=
=< =<
3~ 3 o 4
3 =
> >
=< =<
» -
] i
= =
E E
i i
g 5 = =
: H - i
& -
= =
3 e
: i f z
: 2 et OB
A4
.. —sllae
\ | yioals

BFeeee BFFeur AYYeee BYAs BAFere

BFreee BFFeas OYYers BYAree BAF+es

s(w Caowws) Oli».“)) w5lkm A g s ‘)95‘]5 EW)KM} 9 Lg)l.).:‘).u dalaie o @‘f‘ 69_6] Olia.v.)) W9Ua.a -Y J.i.o
(CA.M}‘) Coms) oK 55 wsﬂa.c Lg)..)b Al

o aS cewl aulidl e o 58 g Jled Coons 4 0
el 550,58 5 1S sladilsog; e
2 aw colus o ol )l Jol> mls b UG
bl am0 o0 puled aalllandgo (Gloj o5k sl
Yo Jlw o o 0 eacds ceslbilol ¢l =l
9) G455, Egeme,d 5 Sawl 093 Jlade VL 4y (63Me

ol aily ol 4

& ey plalr 5 uw
9 BT pidg o815 sl oSl B S
lisee Glej gloosl o 1) ol cady o ool calslo]
g ol ooga oo oy g) (Lo ton aas o (ol od
e Gl | (S by Fo s sl i
o aigy Sy o YN BYVE Lo 5l b ol
L5 Caamd 51 Lo gl ol ol oo 33l s ooy



\VQQQMU}JLGJ‘\ ﬂJl&:“\.u\l?-rﬁﬂ_im" &'Ls.';.a}}:—;«buu.w 5 95\FY

¥
Rk

YO EYNE ey osl o plom 55 aw sdgamme 45 BLE idigy o515 Ol pss -F S

-
.
.

JSe 4y ol

- -
. .
. .

-
v
.

Ye\¥ Y0 Y\#
JLw

Yoy YA AL

6O YA YV F L 5l plos K5 aw o gloargy colos -0 S

Ol 50 e o inled ddhaie jo L sleaS]
Aoy gy u51.|a.al_t 9 us_Ua.A oli._m.') &5_1) JLM;
Sa ST ploi ool oz 5l Jol> £ ooe ool a8 5 1 3
adsl ol laaig ) vae g cul il slaJle o
b bl 5o oo iuled 1) (e YoV T Jlo o
Py oasd o bl )l ahad Jlais>] aslaie 3,5

D, 0g2g STy sdgaze Jol o

S

ol |y ol laas) 5 o5 oy S ) Jgo
Bkl Jlaie ()5 G LI Gl ulal oo o
ol @s TN 5 YN Lo oy ol sloas) e
Jo 0 =l leaST e Glekail an 4 2,6 0l 5l
5 Glizes gla ST o LS Gldail ocul ol s
iy slixe 4 8 el ok 55 calie Slej slassl
sl sy Sl 53 o 450 Lasgs a0 o elS
cilil slacl 69) plum § S > e 7 S5



VY O 5 s lo!

G‘ﬁ‘éﬁTa&.«%)é})}cL«}-&:-‘M;

LI asls 5l oslinul b T sloas) SlSe glo plrasl> ol pss -V Jgu

Yeray-y- YeVA-Y -9 YAV-Ye A YeNSYY YNYeNP ARAR S SR
Y Y \ Y Y \ Y Y \ Y Y \ Y Y \ A \ ™
o \ AN NA \ AV EERYA AN AN ST SERYA . SRRV A1 SRNEY' 2 WY\ UYL i AR R R 3 R YA
FATRIL A BRY Y Y/ SR L R BRRY /4 Y1 7 Y/ RN/ WYL WYL A AT/ S - R PRV PRYZ
S WRYAL UYL SRy R LY AR\ ATIIRY/ S SRy S - - - - S BT SRV
IAY ) AY -AY Ay A - - - - - - - - R PR AA PRV
-/ ) -/ - - - - - - - - - - - R PRV PRL
- - - - - - - - - - - - - - N BALE 2
Kappa Histo =t* Kappa location =Y* Kappa =\*
BFFeee OFVere AF hees AFYees B eees BYYeee YA BYYeee BYFaee AYHeee
:
< <
s 3
i é
Rl >
5 £
4 4
= %
£ 3
i 2l b iy 69y gl §
> >
< <
3 3
< <
= t S
> >
< <
3 E
[ BFY e . B84 BYerss BYhees Bt BV BYFene e

25 (loaS) s 4 s Sty o Lol (6 5y CuaBye —F SIS

Lags ol Jlisl 5 colas » Y18 Jlo b o)lo;

Opmim 4 Yo Jlw j0 50093 o0 03453 (_S_J Ay
Jhw o cas ol o il Wgy a ) co 09> laie
INCL PP KV 1| INCTIPUR R WA

ol 595 32 o i

@ﬁﬁwb‘wauisom)spr o ls =Y J5A>

g,:j_l.‘a.a olia.nu.’)j S LS’] A G’LMJM O‘)""‘
Jlo )0 ls el p el oadosls Giuled ¥ Jeu o
u_...a..\fl.t Lol 035_..\.3 g.j)_') 4_|5§ us,Ua.A oK 5) Yo f

Ye¥e-Y414

Y+)a-Y+\A

YA-YY

YeA\V-Ye\$

Yo \P-Ye10

Y\O-YeNF

YYESL VYV

V0¥ ATy

VOAAYY/EF

ODAYYIAG

VONE?

u,l.‘m alf.‘i..m“j




1¥44 Ol 5 5l o) osled Ve M&;&,E-&uwﬁw

g Sl Ve L s alols o0 ) 00550
o sl Gl ol el o5y il Jl o oS
o gfer U ,ao e U ho Xor b oo gloasshs

Sl 00l cnplice jui e B0 b

P Gbgy o515 2 o 5]
Jolsh o1, (B it o515 Ol ¥ s
So o Jeolg alamsgo Gluled s 4 s (el
o o plad yo loass as § L s e be e s

S 4y S liSee Jolsd )0 (LS Gl o515 aS s Dl Y Jgo

S gy 5l ye 4 ilice Juolgd o NDVI (5L (puSileo

S PN .. O Y. ey Ju

ARS Y Y AR AR Y0-Y\F
AY4 AY4 QAN ARS Y Y7-Y\0
ARs ARs Y Y Y YeAV-Ye\p
AY4 QAN QAN ARs <Y YAA-YY
QAN QAT QAN QAT QAN Y+1a-Yo\A
AV YA AV <Y <Y Ye¥e-YeNq

0 adibie 6,5l loaiss plo g Sl ggnl ol
TR

A S (5 a8 el shls Vgone Laailsoy)
a6y 1 Gl L gponli) sasien gl e
) iy Sy ol 005 Gy 3l xSl 5 035
5 00,5 (S9yie ol Ay g oo 05938] oniill
R PP RN PP XL WS SERVIRLURLUR S S
Ol oy ol 4 S5asS jlas el Jls o
sloanoil ;o Ve 5 ¥V ] a9t o ol s 55 0 s
oo cnlilo] ol Ly aS wh asiie Jlows
Gl 03,55 obo) ISie baaisl glasls o a oty
o 33 (S S0l 0 S g asll Gy o s aS
o= bz Jlotzl o5 0595 5 0,5 slaaslesy,
o) 5 0352 (5 98leds &5 gl (35 10 sladian
2,10 3929 Mgl o 03 you p A3gS Lol

s Salnl Sl alllae Lulul ;v a S LT
Cydlae oK 5l ol slaaiss sl plral>
ol 18,5 51,8 sl coss dY8 g VAL ol walss &,
)9S L &S plraly Jlisl (8l als cel bl
gl acibaie o [V] glaalas ;o 0ami aalys 3l
29% e (293 9 (Jlod alle 0 )l0S (slo e i
omly8las S im0 aias olulis ‘_S_J slay, |
i St sl (LSal woms &, ol aigy el
olsal wlye Ghals blE plo b 58 b (a8

Sy Azl g Sy
leadlie 5l (S Wil ge v (6,518 Cundse
o2l 8 1 Ol 5l G5 o «Sis 3ble yo a5 J> )0
Gl e 5 b a1 oy [YAD 5,5 13
9y 2 L 5 oy (8 (s jl sl 4 00
oadaislu glaaw ok il vl Dgdi 0 () E95
S 5o o=l gl olom| ol sl )l pm cwl Ken
9y = aw co b ) i ol i a5l

It
SOl ) e Cunds 59, 2 plom S5 o ]
Ao g addlas (pl 10 0508 o)y o calizee sloass
So5edeST dayl i a S sabansls ol 51 ol 5law g
56 cou |, (Gazella S.subgutturosa) Syl sgo]
Eoli.;_u.a.l). Cols K9y )." 099*4-" 3o ol 00l )‘)5
YNV VY Gl ln Jobb joas ol s mwls
Sl sl sy il ails aslsl aig, ol a5 900
U"J) g.j ) (F J&u) A.Ssa YR VARSvea ‘) oli».n.u.‘)
Colus (ialS dljiedy Wlgh oo 5 Aoy, il &y



VFO O 5 sl

d‘ﬂ‘é}“T°@*ﬁJ65JffL°>&3Mj‘

T £S5 89y S Sl Sldllas 5l (B 0wl
= DV laailas o ol ous S5 55 oL g
ol Az (B3 ) ¢ ool s Ko Sl
a8l s w31 0 (laieS oS 5 AT Wiy Ao
!

e 9 olT ol e (Sidly e sollPalS Ol 5o
sladal) adsle 13 05290 Cgb) L o yiws (o adgle
LS g aS S0, [V0 5 Y Fl )l s5os
o515 Siali8l il 5o g i Ol Jlade glyls ST
U GLalS Gyas 5 3, » Slgiee AL Giby,
Of o a8 0 lgie V] o) SO o sl ansls
255 3l T B pan e 2 Wilyiige abgle y3 2925a
LS b 00 S sl Lo jge gle o )50
S = ohlesale glm o1 OT oe o yws o wails
oS o3gaze sle Jmad Sy o Bl el e
sl slacnez 4y azg L g Ve ¥ ] aaly
Cadgasee Ly asS ol a ) g o a4y dilate )5 S92 g0
Shle plaiss (el az 51 .cuns azlse Ol 5 cush,
wloas 5k Lo 3dls Loyl i b g oogr Sblo daas g
aS 5,5 aselgs eoliiwl o 5l asl wyiws 4o ol ST L
4555 9y 2 oy > V] plaasl ol alas
<l Gazella subgutturosa
(b Ll b )3 aS oo ledl g oo s ulul
2 ) adsS oy 5l sob coluws plo> S5 o
agS ad STy 658148 (90,0 Lol ranl 05,5 O
Lo ob o ole S il @ el ) Jol
S 5145 5,8 o)Ll Jlgw cpl @ b &g o] 4o ol
ol 105 UK e (18T LT bl 092
) 05 el Cpllan 5 Jeb STy Luly oo
pocs Ll 5 L a8 s 2l Jlo bl b ks
gy Adlg> iglite dw jgua>

alg) adidee sla el )l (595 o (ke ]
Solm 9 Samdimly ol B (@0 (J5b 0 ek Juld
Jrilly 5 058l S, 51l i e coleo oo
cnl sl oois aislo p Loyl b anlllas pl o a5 aius
4 39790 sloyl plu LS 53 eanl 0 Wilgige gsdge
I8 50 o | dilaie (g)pily analy wglite IS

Sas wdig ol Gialisl ysmo 4o 5 w5 ls L3I e
o gle 19iS L 5 cloas) Ll 5l sy i
Al

PR olbls )l palS g9y, aw 2o il
Capra ) 3 5 )5 ol a> S50 ol
ol o Lynx  lynx) jssSol—w g (aegragus
—=> 9 (Canis aureus) Ji—i ol 4 >SS
albls)l el s 3 VAl 50 slea s olelazs|
Sole— Bl e ssS pg—as ;o A
Alosa ) oL ol oleolis 3 Morone saxatilis)
IVe o W] el sasels! 56 (sapidissima
B9 asllas ol sleadl 5l Ko SO ol il
YL YF ol olsg ,as Lol olis mlss
S bl a5 by o515 eSS 4 s
S s o yLis VO] glanlae gl .ol oais 03438l
Cigy o T gf Caely oasie WLy bl g o
aS ool L byl b 0y g aihaie LS
Gimdig 4 Tyl el Lol addlas mbs b Lulyen
Gtg @5l g saee jsban s gel (LS
w.")J\ u_:| aS o>, S 6,54_-;;..... u‘ﬁ—'ts" Sloaosls
50 OLelS 4 by alS idg o515 paslo
LS e o b Yl sleanl sb ool

3 45| oog bl adlie sloail glhs a5 ol

298 50 4 Se05 &S 5 plex S5 aw Jled 3ble
st (0515 05) (2o (LS by Cel Gle
S el (525 0 o ko g w3513 5 o
[vy] R gt 5 el odd oSz Po.bu-An.gr
S o 1 55 L glE g ol lendes sladws (5, 5
b Sl elS ibe 69, 2
SyS Olyss (59, ..u,..'b [A]l glasdlas 4o
as ol lis anlllas (pl guls ol adllas g (wyp (22l
ool anil> ol g jlade jo GrelS cel Lo o
a2 o Hlid a5 el Gglae aslllas pl ls b as
Syldie aalaie any alisly wilgs oo bdaw (6,135 3 ogus



\V&&QMU}JL@;‘\ {)L«.ﬁ:ﬂ'.\l;-(ﬁ&:—‘ as’kﬁjk—;«buw 5 95 \F7

oy 393 Lo (55, 2 (55 RSl Sl
gy b o blie ol SloplS lops 451> o9 dialss
e Ol og g a5l lojmg bl b ogs JalSS
3 ol aile glouisS ooz Juloe o il sy asloals

L ol oSS slagsdl g asig, wsils o sblos (0
65))—')—'-'1—' asllas ol o ans )8 )_...l_. Saddy

3 =S sl oy 59y @1 5 5 2L it
S ol i gl b aeale Sbly asls slaassS

R o5 LS by 5 455 qig sk Bl o
aalol aw; oo Hhas 4 Ll scwsl a8 5 )18 sles> S5 o

Syt e @l ok 5l e y5Te s 5 S
Sl cplpln 00,8 s asdllas (pl jo a5 ol
(o AS5aSS Slomags L eail o oyleal SjelsST
Ao sy o 50 g sy Olbls | jials

099 ..\.h‘?

References

[1]. Akbari Paydar, N., Mohammadian, A. and
Razavi, F. (2011). Introducing Soil Density
Measuring Machine  Continuously. 6™
National Congress of Civil Engineering,
Semnan University, Semnan, 8 p. (in Farsi).

[2]. Alho, C.J.R. (2011). Environmental of
hydropower reservoirs on wild mammals and
freshwater turtles in Amazonia: a review.

[3]. Barati GHahfarokhi, S., Soltani, S.,
KHajeddin, S. and Rayegani, B. (2009).
Investigation of Land Use Changes in Qale
Shahrokh Basin Using Remote Sensing
(1975 - 2002). Journal of Water and Soil
Science, 13(47), 349-365. (in Farsi).

[4]. Briones-Salas, M., Lavariega, M.C. and
Lira-Torres, 1. (2019). Mammal diversity
before the construction of a hydroelectric
power dam in southern Mexico. Animal
Biodiversity and Conservation, 42(1), 99-
112.

[5]. Cooper, S.M. and Ginnett, T.F. (2000).
Potential effects of supplemental feeding of
deer on nest predation. Wildlife Society
Bulletin, pp, 660-666.

[6]. Dolan, B. F. (2006). Water developments
and desert bighorn sheep: implications for
conservation. Wildlife Society Bulletin, 34,
642-646.

0lg oo A a il aslie 18, Oy Bk 5l aas

P> d gl So 5l pe i jLid 4 i

395 45 39 @il p (doma pllsls il 5l ea g lgel
50 a8 el aales v ails wile o BT )0 cogew
Sl an 5 Gl o edgame 4o a3 S ploul asllae
Lry] et onso sl it
odos 45 diiwd Jglate bl 5 culae glyls oo
olasl anle lsieay SoeolisS IS0 4 o] co g
ebiasle wad o e dw Slas! gz b 6l 2]
Ll sy oo Jebodigs o5 oL5sS o slaasly o o
Bl (2555 5 (S 0lsen oo Lo
Jobls Jolie ol golaidl dlis a5 590 wale>
5 s olas 5585 15 15 bl 03l )3 ol sl
B Sy oo A aw Sl e g Cude slaas>
eaw sl aalys 1) 595 o5y slacawlus adlais
L g oo Sl SCidded § SCis gble o as

[7]. Esmaeili, M. (2019). Investigation of
Connection Scenarios of Persian Gazelle
(Gazella  Subgutturosa  Subgutturosa)
Distribution Blocks in the Border Area of
Kermanshah Province and East of Iraq.
Master of Science. Faculty of Natural
Resources and Environment. Malayer
University. (in Farsi).

[8]. Hadian, F., Jafari, R., Bashari, H. and
Ramezani, N. (2013). Investigating the
Effects of Hanna Dam Construction on
Long-Term Land Use/ Cover Changes.
Iranian Journal of Applied Ecology, 2(4),
101-114. (in Farsi).

[9]. Hamilton, A.M., Freedman, A.H. and
Franz, R. (2002). Effects of deer feeders,
habitat and sensory cues on predation rates
on artificial turtle nests. The American
midland naturalist, 147(1), 123-134.

[10]. Hervert, J.J., Bright, J.L., Henry, R.S.,
Piest, L.A. and Brown, M.T. (2005).
Home-range and habitat-use patterns of
Sonoran pronghorn in Arizona. Wildlife
Society Bulletin, 33(1), 8-15.

[11]. Hilborn, R. (2013). Ocean and dam
influences on salmon survival. Proceedings
of the National Academy of Sciences,
110(17), 6618-6619.



VY O 5 s lo!

@‘ﬂ‘6PT°®.J65JfCL°"&3'\‘“j‘

[12]. Islamian, S.S. and Asroush, Y. (2003).
Investigating the effect of dam construction
on climatic parameters. 3rd Regional
Climate Change Conference. Isfahan, Iran
Meteorological Organization, University of
Isfahan, 5p. (in Farsi).

[13]. Jacobsen, D., Milner, A.M., Brown, L.E.
and Dangles, O. (2012). Biodiversity under
threat in glacier-fed river systems. Nature
Climate Change, 2(5), 361-364.

[14]. Jafaree, A., Mirzai, R.A., zamani, R. and
mahmoudi, A. (2015). Modeling the
Distribution of Isfahan wild sheep in Tang
Sayyad Protected Area Based on Improved
Presence Data and Selection of Appropriate
Variables Using Maximum Entropy. Journal
of Applied Ecology, 5(15), 39-48. (in Farsi).

[15]. Jarman, P.J. (1973). The free water
intake of impala in relation to the water
content of their food. Fast African
Agricultural and Forestry Journal, 38(4),
343-351.

[16]. Jones, C.C., Acker, S.A. and Halpern,
C.B. (2010). Combining  local-and
large-scale  models to  predict the
distributions of invasive plant species.
Ecological Applications, 20(2), 311-326.

[17]. Jones, LL., Peres, C.A., Benchimol, M.,
Bunnefeld, L. and Dent, D.H. (2019).
Instability of insular tree communities in an
Amazonian mega-dam is driven by impaired
recruitment and altered species composition.
Journal of applied ecology, 56(3), 779-791.

[18]. Kaya Ozdemirel, B., Turak, A.S. and
Bilgin, C.C. (2016). Impact of large scale
dam construction on movement corridors of
mammals in Artvin, north-eastern Turkey.
Appl Ecol Environ Res, 14(3), 489-507.

[19]. Kingswood, S.C. and Blank, D.A.
(1996). Gazella subgutturosa. Mammalian
species, 518, 1-10.

[20]. Kitanishi, S., Yamamoto, T., Edo, K. and
Higashi, S. (2012). Influences of habitat
fragmentation by damming on the genetic
structure of masu salmon populations in
Hokkaido, Japan. Conservation genetics,
13(4), 1017-1026.

[21]. Lees, A.C., Peres, C.A., Fearnside, P.M.,
Schneider, M. and Zuanon, J.A. (2016).
Hydropower and the future of Amazonian
biodiversity. Biodiversity and conservation,
25(3), 451-466.

[22]. Mairota, P., Cafarelli, B., Boccaccio, L.,
Leronni, V., Labadessa, R., Kosmidou, V.
and Nagendra, H. (2013). Using landscape
structure to develop quantitative baselines
for protected area monitoring. Ecological
indicators, 33, 82-95.

[23]. Maleki, m., Tavakoli Sabour, S.M.,
javan, F. (2018). Analysis of Dam Impacts
on Vegetation of peripheral Areas at
Different Heights and slopes (Case Study:
Soleiman Shah and Gavashan Dams).
Journal of Spatial-Space Research, 2(6),
102-117. (in Farsi).

[24]. Mann, C.C. and Plummer, M.L. (2000).
Can science rescue salmon? Science,
289(5480), 716-719.

[25]. Martinez, A.E., Adeyemo, A.E. and
Walther, S.C. (2019). Riparian vegetation
and digitized channel variable changes after
stream impoundment: the Provo River and
Jordanelle Dam. In Geospatial Intelligence:
Concepts, Methodologies, Tools, and
Applications, pp, 1503-1521.

[26]. Mateo-Sanchez, M.C., Cushman, S.A.
and Saura, S. (2014). Connecting endangered
brown bear subpopulations in the Cantabrian
Range (north-western  Spain).  Animal
Conservation, 17, 430-440.

[27]. McCaffery, R., Jenkins, K.J., Cendejas-
Zarelli, S., Happe, P.J. and Sager-Fradkin,
K.A. (2020). Small mammals and ungulates
respond to and interact with revegetation
processes following dam removal. Food
Webs, p.e00159.

[28]. Mohajeri, S.H., Najibi, S.M.A. and
Shahraki, M. (2016). A Review of Methods
to Protect the Environment in Dam Projects.
Journal of Engineering and Construction
Management, 1(2), 21-24. (in Farsi).

[29]. Mokhtari, S., Soltani Fard, S. and Yavari,
A. (2010). Consideration of the Changing
and Self-Organizing Trend in Hur-Al-Azim
Wetland by Using Image Processing to Refer
Landscape Ecology Approach-Khuzestan-
Iran.  Physical  Geography  Research
Quarterly, 41(70), 93-105. (in Farsi).

[30]. Morgart, J.R., Hervert, J.J., Krausman,
P.R., Bright, J.L. and Henry, R.S. (2005).
Sonoran pronghorn use of anthropogenic and
natural water sources. Wildlife Society
Bulletin, 33(1), 51-60.



“‘&QQMU}J%H@JL«.&H'.&(_%&M:-‘ "Guj};—;‘..l;uu.w 5 95 \FA

[31]. Morita, K., Morita, S.H. and Yamamoto,
S. (2009). Effects of habitat fragmentation
by damming on salmonid fishes: lessons
from  white-spotted charr in  Japan.
Ecological Research, 24(4), 711-722.

[32]. Mtkan, A.A., Saeedi, Kh. Shakiba, A.
and Husseini Asl, A. (2011). Evaluation of
Land Cover Change In Relation To Taleghan
Dam Construction Rs Techniques. Journal of
Geographical Sciences, 16(19), 45-64. (in
Farsi).

[33]. Najmaee, M. (2003). Dam and
Environment. Tehran. Ministry of Energy.
(in Farsi).

[34]. Nicol, A.M. (1987). Livestock feeding on
pasture. New Zealand Society of Animal
Production. 238p.

[35]. Prach, K., Chenoweth, J. and Del Moral,
R. (2019). Spontaneous and assisted
restoration of vegetation on the bottom of a
former water reservoir, the Elwha River,
Olympic National Park, WA, USA.
Restoration Ecology, 27(3), 592-599.

[36]. Oguzhan, S. and Aksoy, A.O. (2020).
Experimental investigation of the effect of
vegetation on dam break flood waves.
Journal of Hydrology and Hydromechanics,
68(3), 231-241.

[37]. Rechisky, E.L., Welch, D.W., Porter,
A.D., Jacobs-Scott, M.C. and Winchell, P.M.
(2013). Influence of multiple dam passage on
survival of juvenile Chinook salmon in the
Columbia River estuary and coastal ocean.
Proceedings of the National Academy of
Sciences, 110(17), 6883-6888.

[38]. Sadegh oghli, R., Jahani, A., Alizadeh
Shabani, A. and Goshtasb, H. (2019).
Quantifying the Fragmentation of Landscape
as an Index for the Assessment of the
Wildlife Habitat (Case Study: Protected Area
of Jajroud), Journal of Animal Environment,
11(1), 13-20. (in Farsi).

[39]. Salarvand, j. (2014). Investigating the
effects of road and rail transport on wildlife

(Case Study: wildlife refuge of azna sefid
kooh). Second National Conference on
Zagros Environmental Hazards. Tehran.
Zagros Lorestan Association of
Environmental Engineers. (in Farsi).

[40]. Serez, B.S. and Engindeniz, S. (2020).
The Opinions and Expactations of the
Farmers on Socio-Economic Impacts of
Yortanli Dam in Bergama District of Izmir
Province. Selcuk Journal of Agriculture and
Food Sciences, 34(2), 118-123.

[41]. shabanKary, M. and Halbian, A.h.
(2010). Survey on Environmental Effects of
Zayandeh Rood River’s Dam. Human and
Environment, 8(1), 29-42. (in Farsi).

[42]. Tang, L., Zeng, G.M., Shen, G.L., Li,
Y.P., Zhang, Y. and Huang, D.L. (2008).
Rapid Detection of Picloram in Agricultural
Field Samples Using a Disposable
Immunomembrane-Based  Electrochemical
Sensor.  Environmental  science  and
technology, 42(4), 1207-1212.

[43]. Vatan Doost, S. and AlKhorshid, m.
(2009). Environmental Impacts of Dam
Construction on Biological Resources of
Rivers in Southern Caspian Sea (Mazandaran
Province). National Conference on Human,
Environment and Sustainable Development.
Hamedan, Islamic Azad University of
Hamedan, 10p. (in Farsi).

[44]. Wu, H., Zeng, G., Liang, J., Chen, J., Xu,
J., Dai, J., Sang, L., Li, X. and Ye, S. (2017).
Responses of landscape pattern of China’s
two largest freshwater lakes to early dry
season after the impoundment of Three-
Gorges Dam. [International journal of
applied earth observation and
geoinformation, 56, 36-43.

[45]. Wu, H., Chen, J., Xu, J., Zeng, G., Sang,
L., Liu, Q., Yin, Z., Dai, J., Yin, D., Liang, J.
and Ye, S. 2019. Effects of dam construction
on biodiversity: A review. Journal of cleaner
production, 221, 480-489.



Arid Biome Scientific and Research Journal Vol. 10 No.1 2020

Effect of Tang Hammam dam on Persian gazelle (Gazella S.Subgutturosa)
habitat in no hunting areas of Gharaviz (Kermanshah province)

1- Mina Esmaeili, Ph.D. Student of Animal biosystematics, Faculty of Basic Sciences, Kermanshah
University, Kermanshah, Iran.
MinaEsmaeili1990@gmail.com
2- Kamran Shayesteh, Assistant professor Department of environment science, Faculty of Natural Resources
and the Environment Sciences, Malayer University, Malayer, Iran.
3- Peyman Karami, Ph.D. Student of environmental science, Faculty of Natural Resources and Environment
Sciences, Malayer University, Malayer, Iran.

Received: 13 Jun 2020
Accepted: 31 Oct 2020

Abstract

Dams are one of the largest man-made structures that severely affect the hydrology cycle. In
general, their effects can be divided into positive and negative categories. Detecting the effects of
these structures on wildlife habitat is one of the important aspects of development. Tang Hammam
Reservoir dam located in west of Kermanshah province and Sarpol-e-Zahab country has effects on
the Persian gazelle (Gazella S.Subgutturosa) habitat. This study aimed to quantify these effects on
the habitat of the mentioned species and positive and negative effects were evaluated by affecting
vegetation density and habitat suitability. Habitat suitability was determined using maximum
entropy method. The TSS threshold was used to create binary maps. Quantification of the effect on
vegetation was also performed using the normalized different vegetation index (NDVI) for the years
2014 to 2019 at different intervals between 0 and 500 m from the water body. Totally, from 2014 to
2019, the area of underwater habitat has increased in the study area. If water zones increase in the
coming years, central patches of the region and communication with the Iraq country will be
threatened. However, the effects on vegetation density indicate an increase in mean density index at
distances up to 500 m relative to dam. Results showed that in the current conditions the dam has
more positive effects but this increase of water behind the dam in future will not have any positive
effects for the region.

Keywords: Habitat fragmentation; Hydraulic structures; Environmental monitoring;
Normalized difference vegetation index.



