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Observer Number of surveys
Bill 367

Amir 133
Grand total 510
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Weather | Number of surveys
Clear 282
Cloudy 93
Drizzling 1
Dusty 8

Fog 4
Foggy-Clear 1
Rain 9

NA 112

Grand Total 510
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3 4 7

4 4 4 4 4 4 4 4 2 4 4 4 46
4 4 4 4 4 4 4 4 4 4 4 4 48
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4 NA 2 4 5 4 2 4 5 4 4 4 42
4 4 NA 4 4 3 4 4 4 3 3 1 38
NA 2 6 3 2 4 1 2 6 4 4 3 37
5 4 2 3 NA NA NA NA 1 NA NA NA 15
NA 2 4 4 4 4 4 4 4 4 4 4 42
4 4 4 3 5 5 3 4 4 4 4 4 48
41 44 44 44 T4 44 38 40 43 40 41 43 510
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Cattle Number of surveys

with grazing 342
without 168
Grand Total 510
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Year Entry Exit
2003 2003-03-02  2003-06-14
2004 2004-02-09 2004-05-29
2005 2005-02-23  2005-05-28
2006 2006-02-26  2006-05-01
2007 2007-02-24  2007-06-14
2008 2008-03-01 2008-05-31
2009 2009-03-07 2009-06-20
2010 2010-02-13  2010-05-18
2011 2011-03-19 2011-06-08
2012 2012-02-26  2012-06-16
2013 2013-02-09  2013-05-15
2014 2014-03-01 2014-06-24
2015 2015-03-13  2015-07-04

Time category  Number of surveys
evening 179
morning 177

NA 154
Grand Total 510
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LOW MEDIUM MEDIUM TALL TREES TREES Grand
YEAR  OPEN DENSE  SPARSE OUT DENSE DENSE SPARSE Total
2003 2 22 9 5 1 37 76
2004 35 98 83 13 18 10 117 374
2005 12 38 80 9 9 31 38 217
2006 3 50 40 8 18 25 32 176
2007 13 24 137 44 14 11 30 273
2008 8 44 120 25 3 16 34 250
2009 8 13 115 14 7 6 28 191
2010 4 18 63 18 8 6 15 132
2011 6 15 76 2 10 7 18 134
2012 1 27 90 4 5 6 11 144
2013 1 91 92
2014 3 42 166 24 6 23 41 305
2015 10 40 169 9 7 10 38 287
Total 103 411 1162 270 110 152 439 2647
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Vegetation structure
LOW OPEN

MEDIUM DENSE
MEDIUM SPARSE
TALL DENSE

TREES DENSE

TREES SPARSE
Grand Total

Length meters

695.63
2605.06
3853.17
2294.78

937.76
1299.34

11685.73

Percent length
0.06
0.22
0.33
0.20
0.08
0.11
1.00

Total park area m”2
156505.66
1385425.57
1694167.07
596256.32
390757.41
361129.32
4584241.34

Percent area/ RH
0.03
0.30
0.37
0.13
0.09
0.08
1.00
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197 1702 NI'DXN 190N -[INNN |'A' .NIIY '97 302 NI'DOXN 190N -[I'7Y |'A' .01V '97 1702

.NMYN 'UTINn

xa L
m m
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= w | = @ 7
s 83 g o R 2
5 o ] | 5 5 249 1 & A
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l .. . 1 e —d .
= =
= 0 1 = fall  spring winter

Grazing season: 1-within, 2-out Season
A i
m m
= =
= [ I [u] = = [ = fu)
= @ = @
= ] o = ] o
= edzl e1. 3.8, 717| © e3iTose8 2 11
— ] T, T = — + T T T
5 1 BoBododetBs| 2 | Boocodsnsgls
g T 1T T T T T T T 1T 1T T°71 g 1T 1T 1T 17T 17T 17T 17T 17T 17T 171
= 2003 2006 2009 2012 2015 = 1 3 g T 9 1

Year Manth

.0'NAY (NI'9XN) NIXXNN 7V 777 [DINQ NY'DWN 172N 1TV 7W NINDI 1D XXM g2 NN

Grazing season coeff=-0.205, SE=0.11, z=-1.78, ) N'7122 NAWN1 X N7NAIN NI'X IT NYOWUN

.(p=0.0735

NXN1 0T 77201 1702 NI'OXNN 1901 7V N'2'7¢ Nydwn 2RI Y70 NRIYYT D XXM :NIYD Ny

fall coeff= 1.74, SE=0.106, z= 16.327, p=<2e-16, ) (intercept) I'MON V7 NXIIWN2 7NN
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Ramat Hanadiv «assim Cilo) 2003-2015 2rmin nnn2 0'XaxX M7o NINY

spring coeff: -0.32, SE=0.15, z=-2.2, p=0.028, summer coeff: -0.322, SE=0.148, z=-2.175,
1901 7Y NN NYswN 9NN NIv7? .(p=0.0297, winter coeff= 0.26, SE=0.1487, z=1.76,p=0.078
winter coeff= 0.26, SE=0.1487, ) I'MON NIy NNIY7 7N2IM7 2N K¥N1 0T W1 702 NI'OXYNN

.(z=1.76,p=0.078

number of individuals ~ factor(MONTH) — GAM 7Tin nixxIn :9 a7a0

Signif. Codes: 0 ‘“***’ 0.001 ‘**’ 0.01 ‘** 0.05 ‘0.1’ 1

MONTH | Estimate Std. zvalue Pr(>|z])

(Intercept) JAN 2.1941  0.1757 12.487 < 2e-16 ok

FEB | -0.4401 0.2519 -1.747 0.08062

MARCH | -0.5185  0.2492 -2.08 0.037483 *
APRIL | -0.8673  0.2516 -3.447 0.000568 oAk
MAY | -0.9574 0.244 -3.923 8.74E-05 kK
JUNE | -0.7169  0.2452 -2.924 0.003459 *x
JULY | -0.7137  0.2514 -2.84 0.004518 *x
AUG | -0.8504 0.2567 -3.313 0.000924 kK
SEPT | -0.6267 0.2577 -2.432 0.015021 *

OCT | -0.4164 0.2517 -1.654 0.098071

NOV | -0.3592 0.2549 -1.409 0.1588

DEC| -0.2004 0.2517 -0.796 0.425851
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Ramat Hanadiv causim Ziloy

2003-2015 210 nn1a 0'RAX 70 NN

('IJYJX'I'-'\JIUFIN 'I'J'?Y_\) NMYnN 'YTin 2NN 'Nivavn |9IX2 Ni2a 0N NIDXNN 15010 XN 'O X¥N)

O0IN1 'NoN 'YUTINN 'MIVAYN |9IXA 11N NI'SXNN 190N D KXN1 Y'?1 2'AXRN 'YUTINA (8 n'uo)

NN NIIYYZ NIZNAM [N2NT PN NI NIV N2V 770 DN YRR My D |y? awn

D'DY) MWD NI |2 'MIynyn 7720 0" D XXM, D 1D .(p=0.0735) 7nam7 2Ny p 1V K¥N)

.(7v7 omivn

number of individuals ~ factor(YEAR) — GAM 7Tin nixxin :10 a7av

Signif. Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*” 0.05‘” 0.1’ 1

Std. Mean number of
YEAR Estimate zvalue Pr(>|z])

Error observations

(Intercept)2004 2.096 0.156 13.412 < 2e-16 ok 8.130
2005 -0.587 0.223 -2.629 0.009 ok 4,521
2006 -0.391 0.248 -1.578 0.115 5.500
2007 -0.293 0.224 -1.306  0.192 6.067
2008 -0.563 0.217 -2.599 0.009 ok 4.630
2009 -0.650 0.228 -2.854  0.004 *x 4.244
2010 -0.876 0.240 -3.651 0.000 ok 3.385
2011 -0.861 0.240 -3.592  0.000 *Ax 3.436
2012 -0.709 0.243 -2.917 0.004 ok 4.000
2014 -0.227 0.259 -0.875 0.382 8.026

TV MIyNYn [9IXA TII' 1702 D'9¥IN O'XAXN 1901 D X¥< (Intercept) 2004 niw? nxnwna

N"oI7IXN 7T N T nkyna 12 2003-2009 nrxay 7o NITA X Nt Xynn L7710 2012 nawh
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Ramat Hanadiv causim Ziloy

75 7V D''OUNN 0'MIAN DN ||n1'7 "D NIXT .0MY'VUXI DMOT ,NIQ721 791 1NN YN nylUhl

e

DYI D'YUTIN '9%7 N7 NIoxn 1oon 11 ahav

2003-2015 210 nn1a 0'RAX 70 NN

1972INT NINY v A7

.T1911 NIXAyp

niam

YEAR 1 2 3 4 5 6 7 8 9 10 11 12 Grand
2003 26 28 54
2004 | 22 24 26 5 16 22 17 28 29 24 21 37 271
2005| 26 24 12 2 5 11 10 6 15 12 11 28 162
2006 | 30 30 9 23 8 12 13 7 7 139
2007 27 10 12 12 11 13 21 17 18 15 19 16 191
2008 | 18 9 14 9 10 11 4 8§ 13 37 11 21 165
2009 | 53 2 5 2 5 3 3 5 3 8 18 22 129
2010 | 19 4 5 12 9 5 0 9 12 5 23 103
2011 18 22 11 8 4 0 0 2 7 22 2 926
2012 1 18 8 7 9 1 7 13 4 9 12 89
2013 | 21 17 9 8 0 55
2014 2 28 17 11 12 17 16 22 31 43 17 216
2015 13 15 21 11 10 25 14 11 120
Grand Total | 247 156 158 113 103 131 105 105 124 150 185 213 1790
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Ramat Hanadiv «assim Cilo) 2003-2015 2rmin nnn2 0'XaxX M7o NINY

0
Q@
@
£ & > &
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Q
G 9 S o
" g ”
E o s [~ {T1
S [ I I I I |
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Monthly precipitation mm Monthly precipitation mm
(%]
<@
T o
>
g S g
5 9 =
3 £ S
g © © [ I I I I I I |
= 0O 5 10 15 20 25 30 0 5 10 20 30
Average daily temperature C Average daily temperature C

Wind coeff=) 1702 NIaj72 NI'OXN 1901 |27 NN NN'NN |2 702N YR X¥N1 X7 (NN NNn

.(0.01085,SE=0.01556, z=0.6897, p=0.486

NiIapIN 150N 2V aI'n "MIynwn D1 XN Nt D'ypwn nind n'"n P02 D'ypwn Nind

.(Daily precipitation coeff = 0.0302, SE= 0.009, z=3.319, p=0.0009 ) 7702 NI9¥IN

NINXNN 7V NY'DYNN DA NXYN1 X7 N'YTIN D'vpYyn Nind ‘n"n o"yTinn n'ypwyna Do

.(Monthly precipitation coeff= 1.9e-05, SE= 7.057e-04, z=0.027, p=0.978) Nniajn
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Ramat Hanadiv «assim Cilo) 2003-2015 2rmin nnn2 0'XaxX M7o NINY

2V 7nami "7 91X NY'PYN NMIF NYXINND NI0I9N0 D DRI (C° it ANIVISNL NYSYN

.(Average temperature coeff=-0.0412, SE=0.0096, z=-4.284, p=1.8e-05) NIaj72 NIXXNN

NI1j71 190N -[INNN 78NV .2'YID NMIYYT YINNI [NT2 1702 NI 190N -[1I'7Y '8nv :8 1I'R

197 1702 N2 190N -[INNN |'N' .NAIY '97 1702 NIA7 190N -[I'7Y 'R’ .01Y 197 1702

NMYn 'YUTIN
i i
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[u] [n] [u]
E oo g S E 2 i ° = o
G _ I —F G _ T g -1 :
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£ o I—Il £ o — I;|
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= I I = I I I I
0 1 fall spring winter
Grazing season: 1-within, 2-out Season
[17] [17]
[ ] [=] [k} []
= - o = m -
[n] [u] [n] [u] [n]
-.ﬂEj E ] T 2 a T o -.ﬂEj E ] T o o o ?
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.(Grazing season coeff=-0.212, SE= 0.11, z=-1.795, p=0.0726
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Ramat Hanadiv cajaim Culog 2003-2015 21 nnN2 0'RAX M0 NINY

I'MOoN 'YUTINA '21 NIAIA NI'SXNN 190N 2V D'NIYNYN NySwn W NIIYY7 D XYNI :NvN Nniy

.(10 n220) nI'oxNa N'NIYNYN N7V MY QNI

number of females ~ factor(SEASON) — GAM 7Tin nixxIn :12 a7a0

Signif. Codes: 0 ‘*** 0.001 ‘**’ 0.01 ‘*’ 0.05‘” 0.1’ 1

Std.
Estimate Error zvalue Pr(>|z])
(Intercept) fall 1.436 0.1096 13.099 <2e-16 ok
spring  -0.3623 0.1517 -2.388 0.0169 *
summer -0.3748 0.1531 -2.449 0.0143 *
winter 0.2105 0.1525 1.38 0.1677

NMYN 'YUTIN

MIYN 'UTIN IXY NNIYVY? '"Miynwn |9IXQ NIQP] ANI' I9X] ORI IANXT ,N2N0210 ,MAI0RIR D'YUTINA

(11 n720)
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Ramat Hanadiv causim Ziloy

2003-2015 210 nn1a 0'RAX 70 NN

number of females ~ factor(MONTH) — GAM 7Tin nIxxIn :12 nav

Signif. Codes: 0 “*** 0.001 ‘**’ 0.01 ‘*” 0.05°.”0.1‘"1

Str.

MONTH | Estimate Error zvalue Pr(>|z|)
(Intercept) JAN 1.837 0.1795 10.237 < 2e-16 oAk

FEB | -0.4861 0.2592 -1.875 0.06074

MARCH | -0.4707 0.2554 -1.843 0.06536
APRIL | -0.8466 0.2596 -3.262 0.00111 ok
MAY | -1.0089 0.2532 -3.984 6.77E-05 A
JUNE | -0.6995 0.2523 -2.773 0.00556 ok
JULY | -0.8206 0.2608 -3.146 0.00165 *x
AUG | -0.7666 0.2636 -2.908 0.00364 ok
SEPT | -0.5431 0.264 -2.057 0.03964 *

OCT | -0.4099 0.2582 -1.588 0.11234

NOV | -0.2945 0.2606 -1.13 0.25845

DEC -0.172 0.2573 -0.669 0.50373

:2004-2014 v

.2005-1 2004 2 ni'oxnNin NN N'NIYAYA T NN D KX 1700 NIY |2 NRIY NN

Ty 2008 niwn .2004 mw nniy7 miynwn 1w n'n X7 2006-2007 0w > X¥N1 DN INRY

(12 2n720) N2 niroxn Yvona N2y 2014 nawal N nTvIn A 2012 nv
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Ramat Hanadiv cajaim Culog 2003-2015 21 nnN2 0'RAX M0 NINY

number of females ~ factor(YAER) — GAM 7Tin nixxin :13 nav

Signif. Codes: 0 “*** 0.001 ‘**’ 0.01 ‘*” 0.05°.”0.1‘"1

Std. Mean number of
YEAR Estimate zvalue Pr(>|z|)

Error observations

(Intercept)
1.773 0.159 11.121 <2e-16 ok x 5.891

2004
2005 -0.557 0.229 -2.433  0.015 * 3.375
2006 -0.305 0.253 -1.206  0.228 4.344
2007 -0.328 0.230 -1.426 0.154 4.244
2008 -0.657 0.224 -2.936  0.003 ok 3.056
2009 -0.720 0.235 -3.060 0.002 ok 2.867
2010 -0.802 0.247 -3.254 0.001 *ok 2.641
2011 -0.873 0.248 -3.519 0.000 Hokk 2.462
2012 -0.868 0.254 -3.421 0.001 Hokk 2.472
2014 -0.036 0.237 -0.151 0.880 5.684
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2003-2015 210 nn1a 0'RAX 70 NN

D'"oT

D"YI D'YUTIN '97 0NOT NI'oxXn 19on 14 ahav

YEAR| 1 2 3 4 5 6 7 8 9 10 11 12 GrandTotal
200610 9 5 4 7 5 4 5 1 4 9 7 70
2006 9 3 4 4 2 3 3 1 1 2 1 5 38
2006 7 7 3 5 3 5 6 O 1 37
2007 5 3 2 2 4 4 5 4 9 2 8 8 56
2008 8 8 6 2 O 7 2 2 2 17 6 7 67
200922 6 1 1 2 O 3 2 1 6 1 11 56
2010 | 6 1 3 5 1 1 0 1 5 1 4 28
2011 7 9 6 4 0 0 2 0 1 8 1 38
2012 1 7 1 3 5 2 3 6 5 5 7 45
2014 3 6 8 8 3 16 2 7 12 11 8 84
2005 6 7 8 1 8 9 4 3 46

GrandTotal | 80 56 43 37 46 42 46 24 28 54 50 59 565
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,¥"N{ NN NINfAn) 0U2aI7NIRON DNNYN W 279 1702 0MIDTH 190N - XNy 19 1IN
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w wn _[= -
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1 . g R
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2 o & o
I I [ I I I |
40 60 0 20 40 &0 a0
Rain mm Rain mm

wind coeff= ) 7702 DM2TN 190N |'27 NN NNN 2 70210 YR XY X7 (NN NNan

.(0.00194,SE=0.0186, z=0.104, p=0.917

DMDTN 190N 7V 2AI'N 'MIYVAYN DI AXYN Nl D'vpwn Nind n'"n 702 D'Yypwn Nind

.(Daily precipitation coeff = 0.026, SE= 0.0099, z=2.622, p=0.00874 ) 1702
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Ramat Hanadiv «assim Cilo) 2003-2015 2rmin nnn2 0'XaxX M7o NINY

NIXXAN 7V NY'DYNN DD NIRXN1 X7 N'YUTIN o'vpwyn Nind n"n o"wTinn n'ypwnn Dido

.(Monthly precipitation coeff= 1.9e-04, SE= 8.3e-04, z=0.236, p=0.8135) 0" DT

D'DT 190N -[INNN 78NV .A'YAN NIYY? YINNI [AT2 1702 DMIT 190N -[I'7Y 1xnw 10 W'k

197 9702 DMIDTID0N -{INNN '’ .NIAIY '9% 3702 DMIIT 190N -[I'7Y '’ .01IY 97 702

.NMIYN 'YUTIN
g = > 2 v | i
= o =
E © ° E o
Y - I - r Y —
5w - | : o ° o
8 _ ! ! 8 W — - - i T
g | ] | £ . . R
= o 4 | | | = o 4 ' { | | | —
I I I I I I
0 1 fall  spring winter
Grazing season: T-within, 2-out Season
z 0 | o oo o
= =
E o E o
o - o o o - o o
@ o - @ o "
_E . E T T TTT g E T HE— _E S - T T ™ T E T T g T T H
S o |BedmmmeaaetEl | 5 | | BresasanlessE
T T T T T 171 T T T 17T T T 17T T 7T T T 711
2003 2006 2009 2012 2015 1 3 b T % 1

Year Manth

Grazing ) DIDT NIXYNN 7V 'MIynwn DA 1'K VYN 72 NIND1 D XXN A NV My

.(season coeff=-0.158, SE= 0.143, z=-1.111, p=0.26643
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Ramat Hanadiv cajaim Culog 2003-2015 21 nnN2 0'RAX M0 NINY

NI XY NNIV7 '‘miynun |9IX2 N71Y DMDT NI'D¥N 150N Q1IN N1V 'S XXN1 -Myn Ny

.(14 n'720) (Winter coeff= 0.36, SE=0.1785,2=2.026, p= 0.428) nwn

number of males ~ factor(SEASON) — GAM 7Tin nixxin :15 a7a0

Signif. Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05‘.” 0.1’ 1

Std.

Estimate Error zvalue Pr(>|z])

(Intercept)
autumn | 0.2481 0.1315 1.887 0.0592
spring | -0.2158 0.1828 -1.181 0.2378
summer | -0.3003 0.1862 -1.612 0.1069

winter | 0.3615 0.1785 2.026 0.0428 *
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2003-2015 210 nn1a 0'RAX 70 NN

NMYn 'YUTINn

nniv7? miynun |9IX2 DMOT ANI' I19X] N2NXT ,12N211 ,NAI0pZIX ,ARINAOD NN D'YTIND D XXN)

(15 n720) mwn 'wTIN WRY

number of males ~ factor(MONTH) — GAM 7Tin nixxIn :16 n'7av

Signif. Codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05‘.” 0.1’ 1

Std.

Month | Estimate Error zvalue Pr(>|z])
(Intercept) Jan 0.7985 0.2007 3.979 6.93E-05 okx

Feb | -0.3567 0.2931 -1.217 0.223654
Mar | -0.6749 0.2997 -2.252 0.024352 *
Apr | -0.8512 0.3049 -2.792 0.005241 ok
May | -0.7765 0.2902 -2.675 0.007462 ok
Jun| -0.7985 0.2965 -2.693 0.007074 ok
Jul| -0.6075 0.2972 -2.044 0.040967 *
Aug -1.204 0.3312 -3.635 0.000278 kX
Sep | -0.9927 0.3247 -3.058 0.002232 *x

Oct -0.393 0.2942 -1.336 0.18161

Nov | -0.4128 0.2995 -1.379 0.16804

Dec | -0.2763 0.2929 -0.943 0.345505
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Ramat Hanadiv cajaim Culog 2003-2015 21 nnN2 0'RAX M0 NINY

0N NNY

n90on 2006-2009 nawn 2 .0M07 NIroxn 1vona N1 nn'n 2005-1 2004 o1awn 1 D Rym
2014 Ty n'nivnawn X7 07y pn Nk nTr nkynd 2w 2010-2.2004-n naiw X7 Nroxnn

.(16 n71v)

number of males ~ factor(YEAR) — GAM 7Tin nIxxIn :17 na0

Signif. Codes: 0 ‘“*** 0.001 ‘**’ 0.01 ‘*’ 0.05‘.” 0.1’ 1

Mean
Std. number of
YEAR Estimate Error zvalue Pr(>|z]) observations
(Intercept)
2004 0.4199 0.1898 2.212  0.027 * 1.521
2005 -0.6535 0.2884 -2.266 0.0235 * 0.791
2006 -0.2747 0.3071 -0.894 0.3711 1.156
2007 -0.2012  0.2759 -0.729 0.4659 1.244
2008 -0.2041 0.2636 -0.775 0.4386 1.240
2009 -0.2012  0.2759 -0.729 0.4659 51.24
2010 -0.7512  0.3121 -2.407 0.0161 * 0.717
2011 -0.4458 0.2966 -1.503 0.1328 0.974
2012 -0.1967 0.2933 -0.671 0.5024 1.250
2014 0.3734  0.2725 1.37 0.1706 2.210
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Ramat Hanadiv causim Ziloy

g 2003-2015 210 nn1a 0'RAX 70 NN

D'"'VX

.D"VI D'YTIN '9%7 D"Y'YX NI'oXN 19on (18 n1av

Year/Month 1 2 3 4 5 6 7 8 9 10 11 12 GrandTotal
2004 8 5 6 0 2 3 3 0 O O O 6 33
2005 4 2 4 1 0 0 O 3 O O o0 3 17
2006 0 0O 0 0 o O o0 o 0 0
2007 0 O 0 0 4 4 4 2 6 3 0 3 26
2008 4 2 0 2 0 1 21 1 4 1 O 18
2009 0 0o 0 0o o o 3120 O0 1 1 6
2010 0 0 0o 0 1. 00O O O o0 O 1
2011 0 0 0O 0 0o 00O 0 O O0 O 0
2012 0 121 0 O OO0 4 2 2 O 10
2014 2 0 0o 0 0o 3 o 0 0 o0 o 5
2015 1 2 0 1 0 2 1 2 9
GrandTotal | 17 13 11 5 6 11 16 9 11 9 4 13 125

DY '97 NI'9¥NA "IY7 NN Y¥17 07NN 70N NNYW X7 D'YY 7 NIPOXN NN 1IN K7 NI
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Ramat Hanadiv «assim Cilo) 2003-2015 2rmin nnn2 0'XaxX M7o NINY

number of immatures ~ factor(YEAR) — GAM 2Tim nixxin :19 n7av

Signif. Codes: 0 “***0.001 ‘**’ 0.01 ‘** 0.05°‘”0.1‘"1

Mean number
YEAR Estimate Std.Error zvalue Pr(>|z|)

of observations

(Intercept)
-0.332 0.228 -1.456  0.145 0.717

2004
2005 -0.706 0.363 -1.945 0.052 . 0.354
2006 -17.460 782.905 -0.022 0.982 0.000
2007 -0.216 0.336 -0.645 0.519 0.578
2008 -0.767 0.355 -2.158 0.031 * 0.333
2009 -1.683 0.491 -3.428 0.001 kK 0.133
2010 -3.331 1.038 -3.209 0.001 *ok 0.026
2011 -17.460 709.173 -0.025 0.980 0.000
2012 -0.949 0.424 -2.237 0.025 * 0.278
2014 -1.696 0.528 -3.215 0.001 *ok 0.132
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nnix NINIXN NISTYN

no'vy

['2 7T2NnY7 chi square |NQn Y¥I2 NNYION NAIX NIXN? D'RAXN 7 NOTYN NIY' DX |INQ7 ')
201N NNNN 0N 50 NNY 12719 JIN2 QNN 'RIPKR IIT'D NNIYY D'RAX NI'DXN NUXIIDND
I'n NI'OXNN 2N NIFn 10N 50 7w ninn N2 RPN 100 NTo (buffer 50 meters)
nny? (Expected) 19N NI'RIPRN NITIRIN AUT'D NUXAIDN9 |2 ARIYA DNWYI LIT 7NNN DTN

N919% Naa ,(Low open) 71N1 NIND :NNIX NIXN WWY? npi7n '97 (Observed) 7191 Niroxnn
Trees ) no19X% nwNIN ,(Tall dense) q19x% waIn ,(Medium sparse) n7*2T nana ,(Medium dense)

.(Trees sparse) n'?'71 nw1INI ,(dense

NIXRXIN

(medium sparse) N7*7T NAMa NNIX NIXN NI' 19X 0'RAX D 1IN Chi square [N2N NIRXIN
NOI9X NAMA 102120 D'NVYA NIND MNIYNYN [9IXA 19¥] O'KAX ,NINT NNIY? .M9¥N NNy

[N X7¢ ,NIYRIN ,NIA'0 'MYN DRI NYAN IT ARXIN .(tall dense) q1ox wAini (medium dense)
NINS NNIXNA .0'NINS DNITR 9" TYNY ['MD D'YIT' 0'XAY ,0"NYI 02120 D'NVYA 0'XAX] |'NANT
AIT'9 L,M9¥NN MIY D' X7 NI'oXNn 190n (Trees sparse and dense) niwinal,(low open) 7mMa

SRR

D'N2Y 7¥ NniX NNIXN NIDTYAY? X-squared [nan nixxin :20 n7av0
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@“}Kﬁ]

2003-2015 a'man nnna 0'XaY 70 NN

Vegetation
structure

LOW OPEN

MEDIUM DENSE

MEDIUM

SPARSE

TALL DENSE

TREES DENSE

TREES SPARSE

Observed

3.980E-02

1.694E-01

4.429E-01

4.407E-02

6.718E-02

1.630E-01

Expected

3.000E-02

3.100E-01

2.800E-01

1.000E-01
1.100E-01

1.700E-01

X-squared

5.320E-02

1.215E+01

9.697E+00

5.577E+00
2.113E+00

2.200E-03

p-value

8.176E-01

4.800E-04

1.850E-03

1.819E-02
1.461E-01

9.629E-01
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2A'TIN NNO2A O'RAX IT'O NNAIX NIIXND NOTYN AIW'N? 7TIn — MAXENT

no'vy

N2 NOTYNNIT'S DAT NNANON 2IW'NY NV'W N1 (Maximum entropy) N'7n'0N N'OSNVIX
awnn 71mn .(Elith et al. 2011) 2an7N2 D"'N2'20 DINWNA 7Y NI72aN N1'NA [IN] NVYWA 71T
NIN 77TMN NOo'N .0"N20 D'INWNT7 OXNNAI NVY KN I9XIY 0'V19N 19017 DXNNA 'ON' YOV
.pseudo-absences 7w DM 7Y NXON 12'NRI presences only 1IN 7Y 002NN N7 AIW'NY

VIT' IX O'NXAX 19¥] X7 D2 DN QYN NIAYNNN |'KY RN pseudo-absences 7w niynwnn
.NLYI D'N¥N] DNV

:02IN W 7ya MAXENT 7TIn

D'INWN '97 N"Ya TS DX 0'7'2anN ,moment constraints 0O'X172N DINWN (7'2an 20N X
(VP 'wim'y ,nnix ,0"7PxX 'INwn [120) 0'N1'20

.D"N2'20N DINWNY DXNNAIT'O '"MAT 7w 21 1901 2WN7 N1 9NV DI .2
[IN2 D2IN1 VO7 NI D'A'RNAN D'MATN 190N NIX 1INQY7 NV'Y X' N'M'ON N'ONVIR

.(maximum fit)

nnix 10" (2 ,2012 LIDAR 21N '©% n*nn¥ naia (12 W) 7Tm% 0'712an 0n M nwiy nna)
L% ,0'X1YN) NIMI0R YR .aN0e 727 nirnwor vy 1000 -random forest 7Tin '9%7 nxiyn
.0Mon nwnn 9w orrTa n"o 30 nnnn LIDAR "tnn TINX (3 .(Bosch et al. 2013) (v70n vy
72U NPT DT NWONNN PINNN NWN N'AI71100 KIN (Light Detection And Ranging) LiDAR

NNIXY 7 TAN-N7N2 NIMN NIX' NMYORA IT 0171100 .17 3" T2 ,11Ika nonn npn 'y Pnan
n"o 30 nnnn NNTNNN TINK 7U N1'NA .JINI NVYWA DXIYNN 7 NID'OXI 110'D NX AWN7 D1l

N'O¥N 7D 2'20 VWA NINMMS TN 72V Th'm
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Maxent IT'© DAT 7TIN2 0'™7'2an 0'aDIN AvUIYY 12 A

Vegetation height - meters Percent of LIDAR returns
o High : 18.1972 under 30 cm within a 5 meter buffer o High : 1
I g i
B ow: 0.00129628 — w0
06
N
1,000 500 0 1,000 Meters
[
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NIXRXIN

.Maxent-n 7Tm% NN11¥ D'20NN DINWNAN TNXR 70 7¥ n'on'n nniNNn DX Nax'n 21 720
D'NIX IT'D 7V NYOWNN 20 DX W' (Percent vegetation cover) nxIyn NAIX '10' TINKY? ' X¥N)
Percent LiDAR ) q0n 5 orrTa n"o 30 nnnn LiIDAR NNTAN TINK ,2¢N NINYNN NNiNN .ANna

- ynun .NoYN NNAYY TTA DINA AT NINWA L JIYXRIN NINWNY? Npwn (returns under 30 cm

N'D NIYNUNn NI NI DNTRNN TINKY 720 .12yn AWoOKRNn 1IN N1IA2 NNIXN NIN'NS NT'N
1Y ANe I NINS NNIXNY

.DIIYKRIN DIYNAN NNINS INNINNI (Vegetation height) NXIYNAN NAIXD NAIA NID "W NINwnn

.D'XA¥N TS NX (moment constraint) D'72ann o' anwn ¥ n'on*' nniNn :21 a7v

Variable | Percent contribution | Permutation importance

Percent vegetation cover 39.6 37.9
Percent LiDAR returns under 30 cm 38.4 46.8
Vegetation height 22 153

N7ITA NYOWN 'R NXIYNA NNIX7 Naia D k¥ .(710d) 1127 ninwn 73 %9 nnnnin N ax'n 13 2N
nX nn'n (p_ground5) n"o 30 nnn Lidar nNTAN NINwNY ,NRT NNIv'? .QN1N2 D'RAY T 7Y
.(Vegcov_maxent) n"Nnx '10'> TINKA NNIND *7'700 777 INNINN D AR, X .N1nn Annnn

Y NIX 700 7Tm Ny (71nd) TN NINwNN oY 7Timn NNNN 2 01YN TWKRD NRT NIRYY (N2

(DITX) DNWI7Y DX 7'O00 7TIN% ona (T'P110) DINKRD DANYNAN
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¢ aninn,(7100) TN NINWN ¥ aninn .o'"1aan nanwn nninnY Jackknife jnan :13 2N

.(01TX) Dnanwna 7' Y annn L (TN0) 191890 nanwn X7 nnnwnn

Jackknife of regularized training gain for Gazelle

height Without variahle ®

With only variable ®

p_agrounds T with all variables =

vegeover_maxent

Environmental Wariahle

0.08 0.09 0.10 011 01z 0.13 0.14 015 0.16
regularized training gain

D'M'RNNI D'9TYIN DNITK .2'TIN NNNQ D'RAX IT'D Non L, 14 11'ka DKM N'9I0N 77N NRXIN

.(0"71n3) D D'YaX] D'A'RNN K7 DNITRI (D'AITR) D'AN 021122 D'RAY?
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2003-2015 2'mn nnn2 0'KaxX Mo NINA

A'TIN NN D'NAY T DAT? Maxent '77TIn NIXXIN 14 V1'X

Gazelle habitat selection

N
L High : 0.876682
— Low : 0.0794002
0 375 750 1,500
Meters
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DISTANCE SAMPLING -n"oI1'72IX 7712 21w'N

no'vy

Buckland et al. ) nrroI731x NI9'OY W D'"N'YI D"ANTN D'11'Y N1ANTAIY'NT7 wnwn AT 7T
Fiske and ) (CRAN Wnxn nTIN? |N1) unmarked Nn'2'ana .(Marques et al. 2013 ,2005
Royle et al. ) distance sampling 7T NIy¥nKX2 NI'oI72IX N19'9X awn? (N1 (Chandler 2011
AWONNW D1 Buckland 7w 7Tmnn niwn (2004, Sillet et al. 2012, Amundson et al. 2014
detected probability = p, not ) n"ya 7w 117'a NNaNoN N¥71197 D'NA'20 DANWNA NODN
.N"OI7IN NID'OX N'¥71191 (detected probability = 1-p

.p7 1720 NNANoN 27N 1702 19¥1W 0'019N 1901 ,N” -7 DIlY Wwiwnn nToI7IR 7T

.(marked survival) Nniaion NI'OI72IX NITAY 2IW'NYT D'YNYNN D'7TINN 11 DT 77N

.p 1720 nNanon Nxi C DTPAN 1Y DX 1WAR' NN INYT 1I90K1Y DRININ

N°=Cp”~

NN, (DNTY/NIXIAR IX DT 1DIIXKYT D09 DX TYNN WX VIT DIAIRY 71700 K7 Y1 DA

.(0'wnn nX1) 72170000 DIrn Pnnn
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(= iraim [F 4

! N

7' T

nn

L 3

P2k w3 VT

270N JNNN NI'DXNN 7NN .0'anion X7 N"vya 7w nvo17IR 7712 X Awnn distance 7T

JTIO! NININ 'MY QYW QAWUNXD 1720 NINANON NAYINN 721 7NN J'll"\l)Uﬂ'? D'|7'7InYJ

N'D NIYNYNn .7nn% onta NIt X1 p =1-7 nnw 217000 7y 0'01o 7w 170 ninanon .1
.N"Ya NX NIRTT7 100N |V 12 ,7TA PNINNY 7001 DN D019 NIPA 'NAY RIOY
Y271 N1 0'yo (2 717010 17w Npnn) NN DIR'MY 0N N'RIPR DATI5N 001 .2

APNNNITR IR A¥'N NN X7 "nin” 2170n

D'TI9N DI'X ,0'019 7w NIXIAR/DNTY TN ,N"YA .DIY"Y NIYR TR DT 77Tm 7w 7100 Ninan
1707 W' 7TIMN NIWNAT Moy .7TINa niont'Nn 7270 K7W 'MIANINN V2N Y1 ANIN N'RIPR
YIIN 1ITR] ,90102 .2'TaN NN DIYY? NMWON M7 IT NWNAT .apNnn NVYWA 0Y711mN 0DNN
NI5N 227 NA'WN NNWYI D 197 .NNIX 7W NN NI9'DX 2y NV 7w D190 YyxA7 NANKN TRN
"9y IN1IY JNNN .NOY 2017 TVIMN 101D 72w NIRYT 717010 yapal 7 Timn 7w TI0'n ninan
TRINN D'PNIN2 NRIYA DRI PAIXD] NRIAND NAIXD NNIXN DX X' 27730 NN 79 0'nnim nyT

.DTX Ni7'vo

("> half normal "17'a n¥a9 nn2a 2003-2009 170 nnw? distance a1wrn yxia 2011 navwa
D'NAY P02 IT N'¥7119] WIN'W NYY D 170N NNIN |'¥N 01 NI i AIC iy n7apww

(2011 212%9) 7xwa pNX
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NIYXNNA 172 NUYI9 7¢ NNNARNN QY D712 'NdNnN Ninta .2004-2015 aima innin nt o2
half A"wxn 0121M17 Nn'’knn NI hazard-rate N'x9 D Xy LAIC "oy 7TInN NN QW'D
07nIN half normal-2 win'y nwyi Yx1wa 0'9011 0'RXAX 7021 DTN NINYAY 9722 X .normal
LNRIYN AWOKRYT "D IT N'¥j21191 wnnwiny

NN DX 7710 XN e 4.97 2w nowY awin nToI7IRN 7TIA Q" NR'? NI9oX KIN AIW'NN 079
NNANI NAMA 'NVYI NIRAD 7N 27U MNTA N19nn X 07700 1"np 0.471 (WV"np 4.5) armn

JON9N 7Y 'NaTAN 7322

DI09D MY — NMOI7DIRN 7TIA 7w 019N DINWN

JUXIN NIt NN NNMNAENYXIMN Nk Nivono L pnin — 17'an n'xmio 7w 0"7N DNwn

,(GAM) 1702 NI'9XNN 190N NINYIY? NNITA 0270 W7 17710 distance sampling 7T NIXXIN

(DM DNDT ,NI7I) NPT NIXIAR '97 A1W'NI NTOI7IIRD 7757 21w'n
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NIXRXIN

NUOIIX 7TIA A1WN

.Apon '1170n (0Mvn) NN NIMIAL} 197 NI'OXN NINDY (15 K

[}
= _|
o
o
b= —
-
g
g 2
L
(o]
s _
[}
o I e s—
| I I I I I |
0 a0 100 150 200 240 300

distance (m)
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.distance sampling nV'wa A'OIDIX 7T1A%7 [ TNIX 7TIN NIXXIN 22 2710
nnvY -P,"wTin" ,"nw" 11079 DTN — Estimate TNy :(Density) N'OI72IX NID'OX N'¥;71ID
(1) "x12' wmini 2004 DIaT MY interceptn NnIY? N'VO'VVO

NN nni (Temp) Nt AYXINA ANIVI9NLV NINWN DTN :(Detectability) '1'2'a nry0

.N"YY q0un (Wind) nyximn

Density:

Estimate SE z P(>|z|)

(Intercept) | 2.39504 0.0783  30.5868 >2E-16
factor(YEAR_)2005 | -0.50511 0.0853 -5.9182 3.25E-09
factor(YEAR_)2006 | -0.36796 0.0924 -3.9842 6.77E-05
factor(YEAR_)2007 | -0.25758 0.08 -3.2194 1.28E-03
factor(YEAR_)2008 | -0.57498 0.0842 -6.8251 8.78E-12
factor(YEAR_)2009 | -0.60635 0.0922 -6.5749 4.87E-11
factor(YEAR_)2010 | -0.75915 0.1033 -7.3509 1.97E-13
factor(YEAR_)2011 | -0.5869 0.1 -5.871 4.33E-09
factor(YEAR_)2012 | -0.56337 0.1007 -5.5967 2.18E-08
factor(YEAR_)2014 | -0.00739 0.0775 -0.0954 9.24E-01
factor(YEAR_)2015 | -0.2075 0.0774 -2.6819 7.32E-03

factor(MONTH_)2 | -0.48638 0.0914 -5.3235 1.02E-07
factor(MONTH_)3 | -0.56158 0.0933 -6.0197 1.75E-09

factor(MONTH_)4 | -0.7874 0.1031 -7.6394 2.18E-14
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factor(MONTH_)5 | -0.85895 0.1013  -8.4797 2.26E-17
factor(MONTH_)6 | -0.73669 0.0995 -7.4075 1.29E-13
factor(MONTH_)7 | -0.73821 0.1023 -7.2162 5.34E-13
factor(MONTH_)8 | -0.91625 0.1086 -8.4363 3.27E-17
factor(MONTH_)9 | -0.66635 0.1028 -6.4811 9.11E-11
factor(MONTH_)10 | -0.54108 0.0945 -5.7267 1.02E-08
factor(MONTH_)11 | -0.38221 0.0904 -4.2293 2.34E-05

factor(MONTH_)12 | -0.18264 0.084 -2.1753  2.96E-02

Detection:

Estimate SE z P(>|z|)

sigma(Intercept) | 4.39719 0.07146 61.530 >2E-16
sigmaTemp | 0.00763 0.00262 2.920 0.00354

sigmaWind 0.00719 0.0043 -1.670 0.09437

AIC: 6554.7
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Frequency

2003-2015 a'man nnna 0'XaY 70 NN

niam

.aon 71170n (0'vn) NN DML 97 NI NIPOXN NINDY (17 KR

100 200 300 400

0 50 100 150 200 250 300

0
L

distance (m)

nNXM (intercept) 2004 w7 nrIwina .23 N7201 16 1I'Ra 0'RAM Y"'NRY7 NIAPIN NIDOX A1WN

NI9'ONXI N'NIYAYN Ny XYM 2014 mawa .2012 naw TV NIMaxN NIO'OHYA 2T AN D
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.distance sampling nu'wa NIA 77N NIRXIN 23 A0
nnv -P,"wTin" ,"nw" 11079 DTN — Estimate NTINY :(Density) N'OI72IX NID'OX N¥71ID
(1) "x12' wmini 2004 DIarT MY interceptn NnIY? N'VO'VVO

NN nni (Temp) Nt AYXINA ANIVI9NLV NINWN DTN :(Detectability) '1'2'a nry0

.N"YY q0un (Wind) nyximn

Density:
Estimate SE z P(>|z|)
(Intercept) | 2.03 0.093 21.829 >2E-16
factor(YEAR_)2005 | -0.463 0.0995 -4.651 3.30E-06
factor(YEAR_)2006 | -0.244 0.1054 -2.315 2.06E-02
factor(YEAR_)2007 | -0.289 0.0954 -3.026 2.48E-03
factor(YEAR_)2008 | -0.671 0.1026 -6.544 6.00E-11
factor(YEAR_)2009 | -0.664 0.1112 -5.972  2.34E-09
factor(YEAR_)2010 | -0.702 0.1193 -5.883  4.02E-09
factor(YEAR_)2011 | -0.638 0.1209 -5.28 1.29E-07
factor(YEAR_)2012 | -0.746 0.1258 -5.929  3.05E-09
factor(YEAR_)2014 | -0.085 0.0935 -0.909 3.63E-01
factor(YEAR_)2015 | -0.307 0.094 -3.271 1.07E-03
factor(MONTH_)2 | -0.529 0.1107 -4.778 1.77E-06
factor(MONTH_)3 | -0.502 0.1103 -4.552 5.32E-06
factor(MONTH_)4 | -0.773 0.1233  -6.274 3.52E-10
factor(MONTH_)5 | -0.891 0.1235 -7.213  5.47E-13
factor(MONTH_)6 | -0.663 0.118 -5.618 1.94E-08
factor(MONTH_)7 | -0.86 0.1282 -6.707 1.99E-11
factor(MONTH_)8 | -0.816 0.1286 -6.344  2.24E-10
factor(MONTH_)9 | -0.478 0.1193 -4.009 6.09E-05
factor(MONTH_)10 | -0.538 0.1145 -4.702 2.57E-06

factor(MONTH_)11 | -0.35 0.108 -3.238  1.20E-03
factor(MONTH_)12 | -0.118 0.0989 -1.188 2.35E-01
Detection:
Estimate SE z P(>|z|)

sigma(Intercept) | 4.47111  0.08607 51.95 0
sigmaTemp | 0.00381 0.00315 1.21 0.227
sigmaWind | -0.00656 0.00515 -1.27 0.203

AIC: 5280.013
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Frequency

150 250

50

2003-2015 a'man nnna 0'XaY 70 NN

D'"oT

.apon 71700 (DMvn) 7NN NIMIAL}E 197 DMDT NIOXN NINDY 19 X

| | | | | | |
0 50 100 150 200 250 300

distance (m)

2014-2011-1 2005 nmiwa .niazan 7w 1T NIIY VYN NAINN D'RIN DTN NIDOY AIY'N 'RXNN

nawin ,2015 mwa .n'72122 nawnal N0 NT'N X .0MOTN NID'OX] N'NIYNYN NnT' NAYIN

MIYAYN 1IY R¥N1 X7 1700 N Ixwa 2004 mw’? nxNwna D21 NIDOY] N'Nivawn Ny
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.distance sampling NnL'wa D"OT 7T NIXXIN 24 2720
nnv -P,"wTin" ,"nw" 11079 DTN — Estimate NTiNY :(Density) N'OI72IX NID'OX N'¥;71ID
(1) "x12' wmini 2004 DIarT MY interceptn NnIY? N'VO'VVO

NN nni (Temp) Nt AYXINA ANIVI9NLV NINWN DTN :(Detectability) '1'2'a nry0

.N"YY q0un (Wind) nyximn

Density:

Estimate SE z P(>|z])

(Intercept) | 0.7986 0.17 4.709 2.48E-06
factor(YEAR_)2005 | -0.5603 0.203  -2.755 5.87E-03
factor(YEAR_)2006 | -0.3059 0.208  -1.467 1.42E-01
factor(YEAR_)2007 | -0.1594 0.182 -0.874  3.82E-01
factor(YEAR_)2008 | -0.1864 0.176 -1.058 2.90E-01
factor(YEAR_)2009 | -0.2181 0.19 -1.15 2.50E-01
factor(YEAR_)2010 | -0.6064 0.228 -2.659  7.83E-03

factor(YEAR_)2011 | -0.2059 0.203 -1.016  3.09E-01

factor(YEAR_)2012 | 0.0762 0.196 039  6.97E-01
factor(YEAR_)2014 | 0.4178 0.164  2.544  1.10E-02
factor(YEAR_)2015 | 0.0383 0.17 0226 8.21E-01
factor(MONTH_)2 | -0.432 0.182 -2.379 1.74E-02
factor(MONTH_)3 | -0.8131 0.2 -4.057  4.97E-05

factor(MONTH_)4 | -0.8893 0.213  -4.168 3.07E-05
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factor(MONTH_)5 | -0.7699 0.197 -3.905 9.44E-05
factor(MONTH_)6 | -0.9286 0.209 -4.445 8.77E-06
factor(MONTH_)7 | -0.7527 0.206 -3.648 2.65E-04
factor(MONTH_)8 | -1.4169 0.251 -5.643 1.67E-08
factor(MONTH_)9 | -1.1974 0.236  -5.079  3.80E-07
factor(MONTH_)10 | -0.5962 0.191 -3.115 1.84E-03
factor(MONTH_)11 | -0.5436 0.189 -2.882  3.96E-03

factor(MONTH_)12 | -0.3337 0.176  -1.897 5.78E-02

Detection:
Estimate SE z P(>|z])
sigma(Intercept) | 4.3898 0.1443 730.41 >2E-16
sigmaTemp | 0.011 0.0055 0 1.99 4.63E-02
sigmaWind 0.0118 0.0086 8-1.36 1.75E-01
AIC: 2368.324

Page 56 of 79



1Tl B2

Ramat Hanadiv caisim Ciloy 2003-2015 2130 N1 0'XaX 70 NINY

D'"'VX

.A7on 7170n (DMVN) 7NN NIMIALV}E '97 DMYX NI'OXN NINDY 21 K

Frequency
10 20 30 40

-
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.distance sampling nV'wa D"'YX D'Nax 7TIn nIxxIM 25 a7a0
nnv -P,"wTin" ,"nw" 11079 DTN — Estimate NTiny :(Density) N''OI72IX NID'OX N"¥71ID
(1) "x12' wmini 2004 DIaT MY interceptn NnIY? N'VO'VVO

niN DNt (Temp) Nt AYXINA 2NIVI9NLV NINWN DTN :(Detectability) '1'2'a nry0

.N"Mw% q2un (Wind) nyximn

Density:

Estimate SE z P(>|z|)

(Intercept) | 0.511 0311  1.6453  0.099913
factor(YEAR_)2005 | -0.608  0.299  -2.0301  0.042343
factor(YEAR_)2006 | -13.522  174.047 -0.0777 -
factor(YEAR_)2007 | -0.129  0.263  -0.4886  0.625103
factor(YEAR_)2008 | -0.835  0.312  -2.6726  0.007527
factor(YEAR_)2009 | -1.501  0.448  -3.3535  0.000798
factor(YEAR_)2010 | -3.028  1.017  -2.9762  0.002919
factor(YEAR_)2011 | -13.85  219.165 -0.0632 -
factor(YEAR_)2012 | -0.882  0.403  -2.19 0.028525
factor(YEAR_)2014 | -1.667  0.483  -3.4529  0.000555
factor(YEAR_)2015 | -1.243  0.377  -3.2931  0.000991
factor(MONTH_)2 | -0.34 0.382  -0.8901  0.373393
factor(MONTH_)3 | -0.666  0.405  -1.6463  0.099709

factor(MONTH_)4 | -1.269 0.524 -2.4209 0.015483
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factor(MONTH_)5 | -1.217  0.495  -2.4605  0.013876

factor(MONTH_)6 | -0.709 0.419 -1.6904 0.09096

factor(MONTH_)7 | -0.329  0.39 -0.8449  0.398179
factor(MONTH_)8 | -0.964  0.45 -2.1408  0.032294
factor(MONTH_)9 | -0.893  0.45 -1.9855  0.047084

factor(MONTH_)10 | -1.112  0.455  -2.4441  0.014521
factor(MONTH_)11 | -1.573  0.567  -2.7765  0.005494

factor(MONTH_)12 | -0.426 0.381 -1.1174 0.263837

Detection:
Estimate SE z  P(>|z])
0.3558
sigma(Iintercept) | 3.60527 1 0.13323 >2E-16

sigmaTemp_AVG.x | 0.02215 0.0115 192365 4.40E-03

sigmaWind | 0.00121 0.0213 0.05659 5.50E-02

AIC: 751.1904
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DISTANCE SAMPLING 21w'n? oXNN2 D''yy¥/0Malal 0'atiT on'

2003-2015 a'man nnna 0'XaY 70 NN

'on' '97 .(F,M) 0™ (IMM) oy on'l (F — niajpal M-nMdT) DfaNT 'on' 0'Rain 26 n7a0a

.D'NYKRY TNyn7 Nin'7xn NIAPINN NM'YYD D NN .INd DM'YXN OI'a > NXKN NIQ7 0M'VX

NXN11 D' N7 2 0N oon' ' 201441 2010-a .75 0wy 19va X7 2011-1 2006 mawa

D'NNN X7 N7 20 D NRM L, distance sampling 192 DTINW '9 L1970 WA 01 N X7 D

.DM'YX NITYI OI'A TNKR 1|711)’]'7

.0"MyYx -IMM ,niaj -F ,0m071 -M .2004-2014 n1awn "2 oyx 0Nl ot 'ont 126 a7av

Year | 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
IMM:F | 540 8.21 9.53 NA 7.35 09.17 21.50 103.00 NA 8.90 13.75 43.20 22.44
IMM:M | 1.20 2.12 2.24 NA 215 3.72 9.33 28.00 NA 450 8.25 16.80 8.00

M:F | 450 387 4.26 3.76 341 246 230 3.68 253 198 167 257 281
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NNN2 D0'RAXN NHOI7PIXR 77122 N1 NNt 2004-2012 pawn 2 ' AXI NINAN NIRXIN Moy

D XM .(2011 202719) DTIZ N"ITA ARINY '9D N'9IAINT N1'NAN ATANK NI'RIT AT X QTN
D X1 2012 Nniwn .NIRpan 19002 N IYNTE DIYN IR 2% IRWI DNDTN O'RAND 1900
VIXA 9IX (1,0"NINN DT QY N IT NIWA D X7 2IYN .0'RAX¥N NPOI7DINA NIYYWIRNN MY!
1Y XX¥N) X7W NINNY 15712 1707 010 7Y 1151 1701 MY 170N1 970NN 110N — NIIY 170N
DIA'T 'YANN Y |2 DRIYD NIYYT 121 K7 D DNTA DT RXAN? ON'NnYT W' DNIRION |2 'Nivnyn
72 TN )IWNRY NN0VNA 2'TAN NN NVWA N2 NIFNY? N7oxN nann n7wo 2012 maw Ty (2 .0n1w
VITI NN N7ORNN DX 2'0907 07NN 2012 nawa .0'R%7Nn D'NVYA 0771 W7 )31 DNI

7w 191021 72 NI'N 7Y NI9'OX] NM7V7 0'MAIA DRAIDINNIX |ITA NNIPA qQTIY D 0TI DNENNN

DA NN NYT? T 'R 1'WDYYT 121 .(Bino et al. 2010) N9V YN7I D'PTIN NIND NX D'7yn 1T

.D'WN'RD Y 2 TI907 [N X7 NI AT0I7IND 7T Ny

NMIYN X7 D'YUTIN 2 NIKNIA D770 7 ARXIN R 0N 1"N'7 D'019N NI9D'OX] NITAN

N'21 NIY? DXNNA NIVLVIYA 2NN 'NHV DX NNRWYA NP .0'RAND 7W 2NN IT'D DATA D' N'YI
N'N P0N NNNY 77201 NP 7Y D217 NIERD 7Y 217'Y [0 nYIng DITTRNN .09l
7722 distance samplingd wATW ') NI'ZRNAITIN NIXIAPZ-NNYT NI'DXNN DX 7707 N N1 K71 vy

.|0j? NI'9XN 190N

7v NNINM2 2¥NY7 N0 D'RAXN NTOITIX 7T1IA ANX Ay , NNV 170N NNVNAT7 NITH TN
TIN%7 N1 DX XN R0 NRY 12 MNR Q7YY DNRYN 27RYUN QTN NN NIRIPRD DDwNN
a¥N .0'NNIA7 NNIR VN7 W IT D7RY 7V NYY? 1D 77700 11NN D'RAXN N'OI7DIN aXn 7y

o1a (3 ,(survival) nITw (2 ,(reproduction) n'x¥XX¥ NTAYN(1 :02T 190N 17N NTOITIRD
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TN0NN RXNNAN .DM0I7DIX? DO DNITIWN N7ID' ,0'RYRY NTAYN K77 N"OI7DIK7 NIDwNn 'R

1 1992-1994 p1awa ,NINTI NITIAY '97 .TNI'N |11 D'WX 1901 XIN 70N 21NN 71w 1Nl
,1988 nTMoal '7¥17219) NT IPON D'NIAA NNAI DY'YYY 'ON' AN NN 1Tvin ,1997-1998
N'NINA DRIY I'N O'NATIZ DMPNN 110N 91X DT '¥nRn (2001 AT0a 799110 ,1995 |9a
21D ZONY PN .'NDIIN 1707 NP D'RXANT ONY'NNT 2IWN IR ,ARIWN YX¥A7 101 X7 D7
27wa NI 2% D12 7'TANT 'WIZ Ay IR (O D7TIA 7722 0M'YY DR NINT? TWOKRN 11K

D NN LNIXR'YA D'97WUND 'NDIIN 170N 'R¥XNNT7 ON'NI OX ,019 72 7V .07 Ta2 NP INIRN
DIIYRIN D'YUTINN NIX D'TIY DI'X 178Y IX D'RYNRY T'RYNY7 0'N7%n D1'X Q' TN NN 7w 0'RaxXn
7TIAI DN, TN DA'RTA IT AXRYIN .NDM0 YNT7 IX N*OI72IKA K'Y 72 N'wa 2py DY

2N D YIT .AYTRNN X7 NT'0I72IRN X NNINNKD DY N'MIYRYN NINWN X7 N"0I7IRN

N7'oN1 DAY NIRWI 7IR9N NPOI7IIN DX N7RYUN D71V 27,0211 7w K71 DN91Y 7w [0 NIDM0N

?0Mp7TM DA AN

ADIN IPON NN NN [INAY7 T (Ayn NIM7¥N [12d) NINK N0'WA f0I 170 Y7 A (0]

.NT P07 NID'VINVYTIR VIOKX TWNNL .O'RXYRY NTAYN NIRY? oNa

NI'OI72IX |2 212V .NIDYW NI'0I7DINN D'WTN 0'VIYD 0I'A2 DA N'I7N NI'OI7IIXK 7W NRNA NIDNN
N"OI?INT WTN DT NO1DN .N1II'N NTOI7IIXK 7V NMYT7 N'NNDA ITEN'VIAN NRIYA NIX 7' Tan

DI'N NY' DI'NY7 (122 .(2'Tan N7 NITAN) NITRA NN NIFOIPDINYT 'ANN 1IN N'I7N 7IR9N
NYYYN NITR Y 112" NIANPN DIY? NIN'D NINDN Moy .NN2'A07 2'TIin NN AN 7y 'wnn
653 wdn 7w DaNN NP0 NIMDINN QTN NN 7Y NN 71227 oA (N1l Ay [NdT)
NN2'20N 2'TIN NN NUOIPIIR NIX N'VIA YO NITRN NINDN .0A'N NYAIRT7 "2 1T WadNn
.NN207 2'TIN NN |2 '022 AN 1Y 7V 17220 MY DI'N QDY PN 1700 NIXXIN 991

72 NI'NY% NIV NAYN NYWON'Y D TNN2 ')I'7I|7N |NTON 7w Ny TMIXN NX D'PTRN 70N 'RXNN
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Executive summary- Long term mountain gazelle

driven surveys 2003-2015

Hila Shamoon?'?

1Ramat Hanadiv Nature Park, P.O.B. 325, 30900 Zikhron Ya'akov, Israel

’Department of Zoology, Tel Aviv University, Tel Aviv 69978, Israel.

INTRODUCTION

Up until recently, mountain gazelles (Gazella gazella) were categorized in the vertebrates red
list as vulnerable (Dolev and Perevolotsky 2002). However, recent decrease in gazelle numbers
have alerted authorities to recognize mountain gazelles as endangered and raised the
importance to better understand how human driven changes effect gazelle population viability
and distribution (Hadas et al. 2015). Mountain gazelles are sensitive to environmental changes
and their sensitivity can be measured by their population reproductive success rates, therefore,
they can be used as bio-indicator for ecosystem health. Also, gazelles are considered

charismatic and can play a role as a flag species for conservation purposes.

Ramat Hanadiv has set a goal to monitor and study the park’s mountain gazelle
population responses to different management and anthropogenic changes within the

landscape.
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During the past two decades Ramat Hanadiv has funded a few studies prior to the
mountain gazelle driven surveys. The first study took place during 1987-89 (Getraida and
Perevolotsky 1989) within the nature park and the surroundings. The maximum density
reported within an area of 2 km?was 35 individuals estimated from driven surveys. The
average density reported was 20 individuals per 2 km? (n=15, sampling unit-day). It should be

noted that significant fluctuation was recorded between seasons.

Population size estimates which took into account fecal transacts and the driven counts was 95
individuals within a 3.02 km? during 1988-89 and 44 within 3.03 km? during 1997-98 (Rosenfeld

and Getraida 2001). Juvenile female ratio was 1:1.4 respectively during both studies.

A study on ecological and physiological aspects of mountain gazelle population in Ramat
Hanadiv was carried out during 1992-93 (Gefen 1996). This was the first study to monitor
females by individual recognition. Gefen found that females belong to fixed groups. Home-
range overlap between groups was recorded, but groups were not active in the same area

simultaneity, indicating on temporal partitioning behavior.

All of the mentioned above were short term studies with different methodologies, therefore, it
station )is difficult to compare between them. In 2003 a long term ecological research (LTER
was established in Ramat Hanadiv, part of an international LTER network which aims to monitor
environmental changes in different ecosystems around the world and create a platform for
research collaborations. As part of the LTER station responsibilities, a long term mountain

gazelle and chukar partridge (lectoris chukar) survey began.

This report contains analyzed mountain gazelle survey data from 2003-2015.
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The survey goals are to monitor changes within the population, demographic changes,
reproduction and recruitment rates.

METHODS

A 12150 meter transect was chosen for the long term survey. The survey can be divided into to

two separate time periods: 1)2003-2011 a horse back ridden survey conducted by Bill Woodley,

2) 2012-2015 a driven survey conducted by Amir Arnon.

survey is carried out four time a month. Twice starting at sunrise and

yd \\\ The
// B
twice at sunset. The beginning point is rotated, twice begging at \\\
/ Y
/
the northern point (A), and twice in the southern point (B) (See | ‘:
| ‘A
illustration). The chosen transect represents different factors that '\
\
S
\ T tlength
may influence population distribution. Every sighting is recorded in ransect enet

S 1215 meters

AN

ArcGIS online application. The surveyor fills out the coordinates, date,

-

B

time, weather condition, sex, state.
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SHORT RESULTS

Distance sampling population size estimates indicate that between 2004 -2012 there was a
decrease in population size (Fig.1). Gazelle sightings fluctuated seasonally, therefore, month
was considered in the model. Maximum estimates were calculated during December and
January probably due to landscape cover state, short green vegetation, which help sight
gazelles and gazelle prefer grassy areas during winter. During February the estimates drop. This
might be due to two reasons: 1) Seasonal vegetation growth makes it difficult to spot gazelles,
2) Cattle enters the nature park and may influence gazelle activity. Low population size
estimates continue till September, and then climb up again. When the vegetation is dry it also
difficult to sight individuals. Presented in the figures are the high estimates (January) so it will

be easier to compare trends between years.

Fig.1: Distance sampling population size estimates for 2004 -2015. Presented are the highest

estimates within confidence intervals (whiskers).
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The yearly decrease between 2004 -2012 is not uniform demographically. Males appear to be
more stable and the female fluctuated between years (Fig. 2, 3). Higher estimates were
calculated during 2014 and 2015. High female counts are suspicious and | think this is not real
population growth since juvenile counts remained low (Fig. 4). High counts might be due to a
good rainy season during the winter of 2014-2015. This means more grass, and more gazelle

sighting at open areas. Juvenile counts continues to plummet and this is very alarming.
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Fig.2: Female - distance sampling predicted number of female individuals estimates for 2004 -

2015. Presented are the highest estimates within confidence intervals (whiskers).
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Fig.3: Male - distance sampling number of individuals estimates for 2004 -2015. Presented are

the highest estimates within confidence intervals (whiskers).
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Fig.4: Juvenile - distance sampling number of individuals estimates for 2004 -2015. Presented

are the highest estimates within confidence intervals (whiskers).

Predicted

2004 L

! )
010 2012 2014 01

Page 76 of 79



1Tl B2

Ramat Hanadiv caisim Ciloy 2003-2015 2130 N1 0'XaX 70 NINY

RECOMMENDATION

The main concern that raises from the analysis is low fawn and juvenile densities. This means
that Ramat Hanadiv population might be a sink population which is dependent on viable
connectivity to a source population (Alona Hills). Other factors that can be the cause for low
juvenile destines 1) high predator densities, 2) competition on fawn hides during grazing
season, 3) a genetic deformation within small populations. Therefore, | think that the first

guestion that needs to be answered is why are fawns not successful?

Ramat Hanadiv area is small enough too able the parks personals to monitors all individuals

within the population.

The driven survey takes up about 144 hours spent each year, 12 hours each month. That is a

major effort that can be more productive.
Long term monitoring alternatives:

Monitor with camera traps: place a constant camera trap grid twice a year. Two .1
seasons: winter- record individuals that enter winter, and summer- record individuals
that survived winter and new recruitments. Estimate population size using SECR
(Spatially explicit capture recapture) (Efford and Fewster 2013) for individual
recognition, or use N-mixure models to estimate unmarked individuals (Royle et al.
2004).

Continue the driven survey only change the sampling effort. Survey twice a year, again, .2

winter and summer. During each season to survey 16 consequent times. Record all

Page 77 of 79



1Tl B2

Ramat Hanadiv caisim Ciloy 2003-2015 2130 N1 0'XaX 70 NINY

individuals that enter winter, and in the summer record the survivals and new
recruitments.

Direct sightings as done by Gefen (1995). We pretty much have a good idea where all .3
the herds (groups) are located within the park. It is possible monitor the herds by direct

sighting surveys that will give good insights about population fitness.

*** Whatever is decided, | think data should be analyzed and revisited annually for the first

couple of years so you know the method chosen is appropriate.
If it is decided to continue the driven surveys than | suggest a number of modifications:

Survey form: | think that date, time, and meteorological variables should be .1
automatically be inserted to every record. This will diminish the missing values
problems.

Distance of sightings. It has come to my attention that the real distance for the sighting .2
was not always appropriately recorded as written in the protocol. For instance if a group
of individuals was sighted but not all in the same area than the mean distance was
recorded. This is a huge problem for the detection function in the distance model. The
right way to record sightings should be very clear in the protocol.

For accurate distance records | suggest purchasing a laser distance meter. .3
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Further points to think about:

Ramat Hanadiv gazelle population is dependent on its connection to the Alona population, .7
therefore, it is imperative to maintain a safe and suitable passage between these areas.

It is important to understanding the challenges and dynamics of the outside population by .8
expanding the monitoring program to Alona Hills. This will benefit the park’s management
decisions.

Monitoring the gazelle population alone will not explain the drivers behind its seasonal and .9
yearly fluctuations. | think it is very important to monitor potential predators and other
threats alongside gazelles. Camera traps can provide this information and much more. It’s

moving forward from a single species to a multiple species monitoring approach.

Academic studies:

Gazelle estimate drop every year as soon as cattle grazing starts. Female gazelle .1
detectability estimated from camera trap encounters was also found to be negatively
influenced by cattle presents (Shamoon PhD 2016). | suggest to GPS tag 10-20
individuals from the cattle herd and at the same time place a camera trap grid to study
how cattle effects gazelle activity.

Evaluate stress hormone levels in fecal droppings to assess recreation (e.g. visitors, .2
dogs, bikers) and land management (e.g. grazing) effects on gazelles. Compare Ramat

Hanadiv population and Alona population.
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