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W MIMPANA 779U 79, NN DNPN T2 NI DOVRWRT NN A7 NI XOW IME TOX 2N LNIRG OW mMimna
TN MDDXA T2 I MYAWA 27 WK, ET-7 90792 20Mwn vl pnmi IR

WnwY o N 23n? v 77 onan (NDVI) Normalized Difference Vegetation Index-i7 927w »3 ,1X¥n 0°21 0™ pmn
Vicente-Serrano, 2006; Nicholson, Davenport, & Malo, 1990; ) 2> 2°X1N2 2°MAXT MNP0 DPW T2 1070 2207 WENRI
Nicholson Davenport, & Malo et ) o»pnn 29012 .(Jacquin, Sheeren, & Lacombe, 2010; Helman, Mussery, Lensky et al., 2014
LRT DAY 21982 9707 MR nnaws awan M NDVI-7 027w 12 pram wp xenl (Malo and Nicholson, 1990 ;al., 1990
AT 2¥7 12 wHn Wwp 0 °0 ,Xx¥n1 (Malo and Nicholson, 1990 ;Nicholson, Davenport, & Malo et al., 1990) n1ank mMava
D2 DR NI QWA Mnd 10

NYyYa YpIp Qv 2w P2 RN CAND — Y20 MY NPIAN HW 7N3-17 71121 PI91,2M7T 9K 279 XY 2NN ,2°MIND D wa
X W MXPR 0237 207 DX DU I nnd L(Boeken, 2014) o9y (Ben-Hur, 2008) 25 s omp
,(Zaady, Groffman & Shachak, 1996) n1»rim @°anw ,2X» 022077 0»N7127 2P ,NRT DR NI 212w NIw-27 7397
DI ARVIND MWW ,TIRD 72 DRI MM DY 1998 (R 2 <) APT YRR NdWn 001N 2Y9pr0n Dompm
IROXIVID NX 1271 19X 29I, IPIPA PW NTONA 372 2OV 98 R L(Ben-Hur, 2008) owan maw man 070 %Y 2277300
DR 73R MNTA %10 5y DN 27 MoNw Xyl (Shachak, Sachs, & Moshe, 1998) o XY piw Hw anTava .Anom 1A
17 Y922 MK DN PNTAT DR DOVOIR DO HNI 790 TN .00 (9701 21IR) YRR AN LA 0 20 NPPOINT YN
9w T°9an3 [ oAna X 1TaT (Boeken & Shachak, 1998) priwn 112 omipnn maixh 21en oTR 03 IRIM LAT0N
Oy 79X 2N Y920 2NN TNIW-27 TAIE N1, 2011 A0 N7 PR 2R 2912 YRR P Dw 2002 1w ,vhan-1pn
LR PARIPRT NIWAR VI DT AN0A AT DYT IR P2 191N A7YR NIW-277 N MR 7777 00 ,R¥N NNT
T2 DORNA 0 NWITI NONPR N7WR L1972 .07 O 2RI 297 99 DR M9PY 9007 IR LYAMAT NIW-277 XY Pan
.(Shachak, Sachs, & Moshe, 1998) 17777 TIK? NI7WHT 2w P9 TIIX? *NIW-27 MAIX 7031 2»N912 IPIp ™1 2w 0and

W NPRITAY DY YRR CIUORN LN ,D0Ypwn NN ,00NPR 20202 D0V ,207 1I9X2 WRIAW ,0pnnan 11 pon
NN AYOWTA DX L7922 OX P01 19N N2 798 0 pnn L(Boeken, 2014) omera PHMIAT 20MAY AN 237721 2302 DWW
NPW D MBI NN AYOWIA DX NIM2 NN ITAYA T DY WORRINOM NOORIPRT MIRNTI 2707 DRORID Sw mivn
L2337 NOXA XA A DAY D9PX 172 12V MR YT 1MIET MWD 5V 220011 270 IR DIVORAY NI, D0RWAT 0w

M onn

XY Y DO9PR 12 1avnT kA L(31°17°N; 34°37°E) 237 no¥a opnanan (1 91R) Tpw D70 pIRD minna vang pnna
TIRD M9 19-5 11 P21 M7 Movn 7-2 4 12 2091 1IR3 DOV 29w .07 %10 Hun " ~190 5w 72132 R¥A 73007
N27WAT YW 797 A7 079 ,0TR MNPV IWONT oK 713011 ,7732 Nl paxemn anT 370-2,1991 nawa S yrw
MNP AR 9910 0K .0RP 1 2w M0 TR AR MW Nanna 1991 nawn wawn a1 ANK 10737 IR NPT PPN
Y90 723 ¥ 9170 212 990 100 P2 VIR opn OV 177 09 107 TR VPR 0100 . IWRA 1707 911 0T DY T ,T0D9R NN TP
DOV KT P10 WK ,01N2IW DR PIDIT AT A 9912 AR OMIT P TR 2POROR 2w ,mNITa PR
0991 1R M (Thymelaea hirsuata) vy 1301 (Noaea mucronata) ¥y nox1 ,(Atractylis serratuloides) swan o7
YPIP MR D0 oW 99an 70%-0 TN ,TRIWAR AT AN 1A oW WK (YA DY) TNIw-17 7Xn mtX nand
12172 NIY-27 KT PRI M PO CTIRD AMIET DN WS OMIw-T 01wy g 9Mna 9T aponaw ,07opere oo
.(Boeken, 2014)
X2 93 MP9T ¥2IX2 Y07 MM YpIp 219 WRD (1 A1R) Mpona ke ' 800-3 YW prna aa mphn mpi 1991 mwa
,05 50 yRvn 192w av " 15x4 5w D72 00 90 DRYA 92 .M ATV NOM) O9RY ,IPMaT PN 9 Twna 11910
n°anh | Wona 1Y 7,070 1A POMT TN ARW TOWR ST 5V QORI IP0M 231 AT WL 202pn 107 p0mT TR WD
NI QWX N0 23 WNKRY T3 P20 991 M 191 ,2011 731 1991 nawn (2010 ,529X) T0ma mapmw wh 180 Hw no12 o



177721 3070 NRY Nw 24 11 a"n 1< 50 02wa awd R DYNND Yapl awi 90 TWR WX N0 QWA MpYnan a0
M0 2Py 1771 X2 MM awxt 2004-2003 4702 .37 MPLnd Tnoa mpnaw YN awn awl T MM 0T 9V anRnm
LVRIMNT MW TN0onet A" 154 070 nRa a7 ,2014 11 1994 20w pa ,mawd nyRman awat nind v
W0 MRS X" 20.2 7077 080 PINT 1 09022 NRpMAT LI9M0 MNDIMNMRLA TN MNWIT MW Toama 7T
2014 72nw00 731 1994 ~x1rn oonn1 mma L(Allen, Pereira, Raes et al., 1998) FAO-56 nu wa (ETo) "1 »7X%105 NMPT-17X
TINNAN MPRIW LM M WAY DR NN MR DVEM DAY DI 2 PNR NIonn 2099107 01 29RO
AR ANRD A"p 7-2 DW MR PR NARMANT N PN 19702 ARG

nrva NDVI 27 neap 7 5 (1 91°K) 1382 17207 MW XN2 1187 MDY 287 17771 2014 227090 791 2000 811297 917
,[1] nnom

[1] NIR — RED
NDVI=—

(M1 650-700) 2ITR 2w HRIVPHOI DN MM YPIP AW MUWT 19 NN 7PN N AR 220 NIR-Y RED wkd
"33 %Y opnn ,MODIS w™n *1101 NIV TN MINNT PP DR LT TP RN (i 750-1400) D1TR-K191RM
250 707 NP7 NN 9w peamna PR wRd L (https://Ipdaac.usgs.gov/data_access/data_pool) NASA 5w TERRA 1715
n

TNR? MTIP1 18-2 (Y9017 *10 7Y ¥pIpn N YW v paww) 1" 15-5-1 5-0 Sw 2pmivn ypap M7 v 2014 1o
PR VPP MIAT DM PN TIR? MTIPI WA AT ,IA7 IMRA 77 A01a (1 9K) 1R M7 279nY namn 2°nn avhw
,(Gee & Bauder, 1986) un17n7 nvwa no3on 02k (1 9R) 2"0 15 52 0¥2I8 29N01R $907 210 TR »'"o 120 Hw
Sw ornr 213 ,(Nelson & Sommers, 1982) qum¥opa 90 (Nelson & Sommers, 1982) 72107 7v°w3a "1 M0 121N
ma°X7 992 177721 ¥R novy Mwoma Nat -1 Mg*2 ,Ca*? Hw oona» pH-1 (EC) novnwn ma»om 237w P-POs-1 N-NH4 ,N-NO3
:[2] no11 Ty 2wIn Ypapa Mn'aT2 (SAR) 1037 DPH0 NN Y LYppR

(2]

VR P"RNA 1R DOIPOPI N WK

T MIRXIN

79202 MR PR IR DI IV 0°02 TNRDY MINTAT MATIW ;"0 15-5-1 5-0 YRR MAow Hw nrhporo nna nnan
Q1T MTIRI IXWA 2" 30-n MDY PORT 77U MTIP1 Nwa 2o 120 5w privd Ty mpo1 i yIy RS ypapn ninaT L1
YR NIAT NP1 1AW L7292 "0 15-5-1 5-0 M23wa ¥R AN MR 19203 ,10% T pawa YO0 MRET ARy Y1yl
W N1 7M23 72190 NPV N NPN0AN P 1IN NN DM PIIWA YPIRT WA 0002 TR MINTA2 21T MRl Do
YPIP2 AN 107 NN DOPIAM D272 W XY (1 7720) 20 15-5-1 5-0 M20wa MITRA YPIPa WRD CINIR N
YRR 2100 IR MM NP0 WPOVA LPT N W 90w 3T 030 LP1WA ONANR AR Yppn 7Y 1T AT
01T YW DA 2N PIWT PANA YPIPA CITIRT N D0NT 19PN 770YY s 5mn 20K 1avh maTma
192 2°Max 17 P-POs-m N-NO3-17 °N2™ WX ,0°0m %211 P77 903 22oRmY maTann vppa ,P-POs-1 N-NHs ,N-NOs3
N-NO3-77 11271 , 799 9012 5137 PPOR™ MNTAAR MATIw M%7 1o 15-5 720wa qwRn ,2"0 5-0 ,7119wa 725w2 pram
NIMTAM AN TPNOM 7OV YPIRA N2OW W I9I0NW AXTID .MINTAL TR PR MYPIPR P 1982 °Ma3 17 P-POs-m
TR 2PN DPOPRA ORI MIRD MDA 2N IR 72777 930 NPNAN2 TR 2O YW oMM DR AnYa YIwa noann
W MW Y¥Mn TIY) MPNIWT QWAT MAY ,ARTID 02011 17 1Y 11722 mypapa (SAR) nmam (EC) mmhnn vy, pnian
SAR-7 97y IRt QY .n"0 15 9w preiv? nnnn ypapan oonona nX Muw apoon (2014 10 1994 oawn P2 77w n'n 154
SW POIDDTY L7117 DAY N WX MNTTRA YPIPAW IR Y1 DPNNN2 WRA PR 19N DM 1T MDA vpIpa

WA DPNMN2 PP WRA DRWAT Tom2 21RO DR MR 10N



N (EC) monwn mado1m 233 ¥papa 220m-17pn 2w AT 72190 ('R) ¥pIpa 23R MM % ,02°0 ,0°001 MAN5N , 007700 0 DOvmn 003 i1 b
'21 'R 7220 My ,maRnaa .('2) Ipnna AR IV 00022 NI 20 15-5-1 5-0 2o pmwn MRt vpapn AT Hw oma novy Mena (SAR) 101 nmvoo
N12OW P2 IR 710 PP NAOWT 77 93 MY NI 09027 1NTAT 12 2°PRAM 2O1D0H0 29737 MIPNEA DOYRIANT 79 MINITA N MILP NO9AIRA DPMK L7701

(P19 R TR) AT DY 7T 93 113y vppn
Table 1: Average values of clay and silt content, lime and organic matter in the soil (A) and available content of macro-nutrients, Electrical
conductivity (EC) and Sodium Adsorption Ratio (SAR) of the soil extract. Soil samples were taken at two soil horizons — 0-5 and 5-15 cm
along the slope and stream bed (B). Capital and small letters, near the presented values state the significance link between the slopes and
stream bed for each soil horizon, or between locations.

h

Clay non Silt v°0 Lime % Organic matter >13X 7
YRR Py M 5Mam 0°02 ™M M3 0°02 ™M 5Man 0°02 it oM 0°02
Soil Depth Slope Stream bed Slope Stream bed Slope Stream bed Slope Stream bed
cm 2"0 | e Y = mmm e e
5-0 6.8 bB 145 aA 12.1aA 10.5aA 12.6 aA 15.6 aA 0.7 bA 2.3aA
15-5 9.8 bA 13.5aA 11.6 aA 8.4 aA 13.3aA 15.2 aA 0.5bA 12 aA
2
Saturation paste extraction °111 770y M¥M Available nutrients  ypapa @11 Y0 DR MM ’
P
SAR EC P-POy4 N-NH; N-NO; Vi ‘
Soil |
M1 0°02 mm Snin 0°02 mm 537 0°02 mm Snin 0°02 mTm Sn17 0°02 mmn Depth
Stream bed | Slope | Streambed | Slope | Streambed | Slope | Streambed | Slope | Streambed| Slope
("\p"xn) 0.5 dSm | e NP/ e cm n"o
0.4 bA 1.0 aA 0.7 aA 0.6 aA 12.6 aA 6.4 bA 10.1 bA 12.6 aA 13.6 aA 3.00B 5-0
0.3bA 1.3aA 0.5bA 0.6 aA 6.7 aB 3.4bB 7.9 bA 11.8 aA 5.4 aB 1.6 bA 15-5

72MNR DO MW WRD L'R2 R X 2013 et w7 2000 noaTa mawn 171w NDVI-a a7 a3
Maximum Value Composite — ) *272 77w a1 &2 NDVI 5w 79 93 .napiwn mawn 5w oRn Wna ma™nomt 12090 w1
220 AT mw 932 NDVI-1 77 W *27%7 77w (7777 1YT0) PoN2an 200Nl Dw 0vox ovn 16 72mma Yapnnw ,(MVC
MWPIN A 1DIPN2 2179 19PN N2 203137 NDVI- 53791 ,0% wIna 2110 ,00nWAT DI YW INRT wOhW ard DRp?
191 WA AR mmaw (Karnieli, 2003) 9801 5w AT1AYa .NARWA DRWAT MW NP°MN 19 AW ANvT Xwa 1anand
9N P13 DR W NPLLP0IIT M2°wen nonnaw (1) [R¥HNI MW MR NIIYA,TPW N0 PIRD TN AT oV vppn
9n PRIV NIRRT 2w MPWeR XOW (2) 5197 IR 2OWTIN? W P WA MY XOwY WK VPRI DWAT X OV
Mo (3) ;AP W TN PR MRDY PODUPORT NWRIT QWA INRY WA YA TV WIWI 00 WM DwTIm
NR? (OR1 ,27I0KI) DWTIN AWIANI 790 79w MY XKW WK AW 9 T20na DWnINn NPNIW-27T 1PHET SW Nuuromen
,('R2 91R) NDVI-1 5w o»27ma ooawnw ,p>oa? 11 (Karnieli, 2003) 9980197 50 198 MIRXIN %0 5Y IWRI7 VPR Wil
197 XY AR D2 I ATV, TTAIT R NNY X MANDNIN POV WA, 1NN W 792 01 WA 212 122pnnw
oW PR v
mw2 >3 NDVI-7 77w 9wk ,003wa 12 NDVI-T 037w2 112°3 M 3Ina ('R2 1R) 7omnsi 50 03 naw Ko
M ANDYI KD ,07K 2008 a7 mawa 2apna (0.16) 02 nit 22ma 7wm (0.6) ama maxa i 2004 nonTaa



DX LORT M2 L('R2 I1R) N3 naw T1R? NDVI-3 50 2000w 2o N D1m0pni 2212 7799 IR 7777 5 77172) 79°%0
2007 nawn 7w 1399P0-nm 2006 71 2000 nIwn 7MWK I9IPN-NN MOPN-NN NwS P91 1001 NDVI-1 937w 5w w03 nopn
W mRET NI M 93 90 (NDVlaer) 321 NDVI-T 779n (Devi) 2°niws 72007 *279n DRT mX2 101 .2013 70

,[3] Anoun 1awn Devi-i 97w .22 K2 2ok ,2013 eaom7an mwa 791 2000 Do

(3]

J[4] o 2w i e mw Sw oniwn NDVI-1 79 qwRd

[4]

M2 > NT°07 00nA XA | ,(77°72 1770) 2 16 932 M7 A% Papnaw (MVC) »2ma awman 1wn X NDVIj 7w
,[5] fmonan 2w NDVaver -7 79,1027 07 ¥ WY 77727 M0 S0 T

(5]

.(2013-2000) Mw>37 noYPN 32 N°X¥NT N 190n — N WK

NDVlaver-1 72 2210 17 0»2°0wn 0937w wRd ,07arn 10 Devi-n v27w 211 ,(2006-2000) anwxam ampna nna
(22 X) 2013 PNTIA MW 7wa 729,070 v Devi-i 037w 93 (2014-2007) 3w a:pna nna YR, nIw-207
7PN NN MWRD N 127,200 09 DY A0 AWK 9PNT NN YINT W a1 10w 70 DY M 19R MRYIn
Y ,NPNIW DWW M - P L7220 DO9PRT RINA D772 31217 1920 MDIPNT NN N 1AW DA ¥ 19K 009730 .
MW M9PNT AN 1A, M e ETo

DOXM ,NTTAIT 9PN 237 NIw-17 awa YEn 9913 ,2013 poaommn aaw T 1991 T mawn neniw aws M
,MIDIPN-NN WY IR NRET ML 210 L,N1IPY MOPN-NN WRWY AR DYNIWA awaT MmN DY Mea nopn R3]
DPIPW M7 NI 7Y 'R3 1R XM NAXT NUNIT 210 SV 79PNT NN LR 1KY ORNTR MAYT I 70002, IIwRaa
AT DY NPNIWA QWAT MM HY IR AT 9% 77121 NoWnnn 9% TN IRENI R pnna R 2°9pRT ORIN2 M0 91N
NP2 MW L,(1999-1991) nnx w3 o1w 5w a9pna nna (K3 X)) 2013 791 1991-n awan Ml 79pn 93 72na
YXMNY DN DN 1T DO AYIINY NIW-277 YN DY DWA P 20T VAN WRD ,INT NI DPNIWA QWA
P NPIIWA QWAT MR (MR WA D 9y ANwRIA A9pna nn) 2006 731 2000 mawn 99pnT nna (K3 A1) "naw-11
79pna nn) 2013 791 2007 NIwn 99PNT NN YEMAA MIMIT ,NPNIW QWA MMM MWD NIW-21T QWAT YXIMHn MMl
9107 NYXIMAM QWX MM 03 M1V MY I 2w 7w 79PN AN L('R3 1K) 2013 mawn vyn? (MmN el 00 9y amIwn
(2 1920) 1R MY NI D W I9PNT AN AWK IDPNT DN YD SMYRwH 1IN U QWX 1> D01 DV YXINNII I
TPR) MOPN-NN IR 2RI 2*NIwa 22297 NDVI-7 53991 ('R3 1K) S1nxn Muan iopn->nn *nwa NN awat nMnd
nX 2opwn (‘X2 AR) onwn 07277 NDVI-7 2379w 1101 (123 1K) (p < 0.05, r? = 0.64) pram ™17 oRNn3 Wen1 (K2
DPNIWI QWAT MR PPV NYOWIA 71N AT MW SNV AT MANONAY PP0AY 1N, NNYa mANa YW nInnonan Rw
MATIR DIW1A NPNIWR QWAT NNIM MNDY 7w 7NN

NI NI 937 7993 XMW MNWA NIPNT AN Y ,2013 131 1991 20w 12 pPNMITIN MNWT 112V 2waT MDD 2777 12 Ahav
Table 2: Rainstorm indices for the hydrological years from 1991 till 2013, sub-period averages and total averages for the entire monitoring
period.

T2 2% 2w YXIMN 1900 NV Twn awa NYXIMM QWA DM mw
w7 M9 AT w3 19107 N
Average number of Rainy season Annual number of Average amount of Hydrological
days between storms duration rain days rain per storm year




days o mm 2"s
Pre-monitor nnx 7001 10

13 116 26 28 1991

14 100 16 24 1992

20 69 8 19 1993

9 123 30 24 1994

19 12 16 20 1995

1 107 23 19 1996

14 155 30 16 1997

16 149 19 8 1998

13 84 18 18 1999

14 13 21 20 Seasonalaverge

JNWRY 79120-NN

1 200 32 15 2000

1 166 4 14 2001

1 180 4 16 2002
ND 15 ND 13 ND 13 ND 1.5* 2003

12 108 21 27 2004

26 154 2% 28 2005

1 163 52 17 2006

14 162 36 20 Seasonal average

1w 79Pn-nn

7 86 19 10 2007

18 150 8 9 2008

14 138 24 13 2009

18 182 20 10 2010

6 59 17 13 2011
ND 15 ND 15 10 1 2012
ND 15 ND 15 ND 13 ND 1 2013

1 123 16 I Seasonalaverge

14 120 243 17 T:t;’;fe’fa’;e
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ETo-7 >37w ,('R3 I1R) 0°NIWa QAT “1N32 1190 .4 PRI DRIM N7 NOPN 232 DRI PATRT mwm o0nwn EToe-n
Y3902 MW MY . Pnna MR 2HPRI ORIN M0 201X 211 P27 273 ,NRT MY NI 21050 79PN O3 2K 4 K2
5w 1 oxRN7 (4 1K) 2013 731 1994-n 03 nAwS 798 0°97W 2 R¥al (p < 0.05, r? = 0.454) pram »2vn Ry o’nn ,ETo-1
D277 MARY MY M2, WA NP, PNRT 20 DP2IN-N29T7 DIWI0RY YW 209PRA 27702 1w Y112 9190 20wn oy ETo 0w
QY P 19N AW R N1 W NP PNRT 20 MPRT NP2 TM01900T Y0 0PN 2OWmn 097y (5 1K) TINa
19IR2 171 DO M WY NI MIT MR DW DONIWT DOYXIMAT 22290 AR DR L(7RNTa L2441 'R4 00R) Tarn
D037 .('RS IPR) P 9IN2 NOY PNRA YW DRI DI AM0000a Y L(7RNTa ,'75-1 35 0MR) Jara oy Ry
2013 mwa x"» 16-5 1994 niwa x"n 12 50 v¥mn TIwn %Y PRI 20 DR WM T0I0a0a Y0 2Nwn Dvmg
M7 M2 A7w Pran 2013 w2 62.5%-5 1994 niwa 79.8% 2w >niw yEmn TIwn N0 PNRT M2 777 7 19PN
NPMYIMA 7MUY 779YN 1WA A3 (4 1K) 1ar7 oY ETo-1 22992 npnama 79vaw 12p% 101, ETo-1 97V DX 1PupaR A7
1K) 2013 797 1994 nawn 02w oy EToe-7 22992 NP2 nIRea 7299 Mo (175 I1KR) PIRT M2 7709 ('RS 0K)
"Dwa " 0.01 5w pnw nvxvan T8O AR (K2 T0R) 2w oy 0»27na NDVI-T 997wa nnXin 77> ol XY (4
AT YW MANENAW ,n9Yn? 7anaIw ,IPwan IR MPIn 128 MRXIN CNIYT W Mnnong 9y nw ayows (4 vX) ETe-n
DP9PR2 0P IDW NAMAR NINDY 0% MARY NRD0MI NPNIWT DWAT MM IRV R0 NYOWA NS

RO TTRR 20077 07 PORW TR 720 DO NP LR0% TR L0701 O WARY NIRA mAZH 201a1 20 TR M Y N
oMW ('2) QW31 20 ('R) W NIND NPT IR NIND ARINA MANONA Y Yown° 00 1T Oy WA W oo 10
D717 79PNA 997 CMIw-27 YR 993,710 Mpon2 17T 093 ,2011 poatmn mw 1y 1991 monTa mawn aopn
DM AL PN 2OIW 1IN27 °7 AN MW 107W 19IPN7 03 220NN 6 1R 20797 ,4-1 'R3 2°IPR2 1M .6 R DURAM
T2 299120 1R MPONR 17T WA 1w (1 PR) M 1aRn ' 800-2 YW prna mapmn AT MpLnw AR 9y .awy/an
TR RD T MINWH 07X ,IXT DPINO N3P MW TINAR DIWA TR AT MNNTA 23PN 0P AL DOm 1A 10wn
,2000-1 1994 nry?17a 20w2 122p07 0" 54.1-1 74.7 12 mmaxt am nnd L('R6 I1R) 11T QY apy 7%
SNV AT O DOYRIMAT 2O0WAw ,KX¥R AR aY L('R6 R) 1998-21 1995-2 7%2pna n"n 3.5-0 302 19mIm ,anRnma
DY) AN MIT YW IWRYT 79PnT NNy (1999-1991 ohaw) cmmxn MW otw W A:pn-nna pnan mphma
(2006-2000
MNYIT W NI TDPNT NN NIV N D0 YN TIWTLNRT DAY ('R 1K) maRnaa " 22.3-1 23.3 o0 ovmas v
79PN NN 2»NAw ('R6 1K) MM ('R3 1K) QWAT MM AT 13 20 10" 9.0-5 11 19N 7 (2011-2007) makn
MINTA2 273 DAY D011 2O MR DR 37100 39PN DN YR O NNXT AT D ANWKRIT I0PNT DN NRwh | awn
TR 3 NP PPV DN ,IARA 021911 N9 NP0 XY TR

aend (1) 07 DR awwn 1217 7720 (RO 1R) MHNA MWIT YW I I91PNT NN 0YNIWA AT NI ANNoN
XOW QWAT MR PO AR AT WK L('R3) PRI IDXIW 93 AWK ADPNT NN DM T I9PN-NN2 DN QWRT MR
NI OV AWK A9PNT NN TWRD T T TOIWT T9PNA NN N1NOIT QAT MR YXMAN (2) ;M MR vpIpt AT
Boeken & Orenstein, ) TPURINNKY P12 20 77282 NPT D1PM 190 WIT NI 0T DY ¥pIpa 01 M0 ma v (3) nnsn
319 DIDOMM ARYIND AT MR DR PR IDIN TN MNTTAT 21D DY W MW XYM TP NIM0 pIRDa anwyaw (2001
NN 0NIW QWY1 0 SV DOYRINT DWW AT OV DWW M2 MR IR 337 00 YW MTNT OROI01D DR Anovaw ,N0Tan
YN QWNIN 02 27%-2 2w A7 anwnwnw (126 vX) maknaa,0.08-1 0.11 17 maya Mt Y arIwm aawRT 19PN
TN NN OYNIWA QWAT CYIMA KT DAY OMRNT MWNIT W ANWRII 90N DN NwWh IWa onneT WaT nopn-nna
nn2 awx y¥mna 40%-3 5w a7 onwnwnw L('R3 X)) maRnma " 116.7- 201.3 17 onngn 0T v 5w IR
W PXIANT TIWA AT W ,QWA DTY AT MRY I DWNIA DAY NN AIWRIT DMYY NRET 0N YW 37Iwn 39PN
DWXT YW YT WA 7T MWRD 70PN AN NN W I A9PNT NN ANWRIT I9IPNT DR QW NTMY 94T 1D
,LOWNT MDY NNY N DWW 10 ONNET MLIT YW 3PIwN 39PN DN YPIRa C1DW M7 NRT .NI9PN-NN MR NIwn
NINNSNTA NNWAYAT 7727 2pY AWK 9PN NN WRA N7 00 20 1Y AR A0 mon 07900 2p M
WRA TOIWT 9PN NN N MNIMND 1IN D1IPT MINNONT WA DWRT MAXWY AR (2 I1R) 771 ADPNT DA Ik
NN QWA DT NP TI0R A MR MIRINT YpIp oW 1 2w NP 727 7T WORY L ONNET 0T YW anwRaT A9Pna nn2
STNRXT MW PV I 19PN
VOMIN 90 000 DOWTINT NN NPT IMIRT MIANONT DR 290pwnT L(202R) 770K 01 wTINT May ovxmn NDVI o
MW NN NPT MW 932,008 TN 2P ROW N TWRI NIW-277 TR YW NINNONan DR 29pwn L(Pp) 12500
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2T DY
(2 7920) 29.11.2012-2 M0 pya1 26.11.2012-2 207X 772 12791 7200 W0 M7

YRIM Y13 0P
MNP | YR AN | M MY P17 A " ,
1 n " 1 (?3 D) On
Mpn v | () P (n"0) (n"o) *77% ('n) vemn
nn - . s Average 719° e
o Original canopy Average | Max. side . Average . .
Vitality : : Original sapling Treatment Line no.
average diameter | height (cm) | growth canopy diameter (cm)
(m) (cm) height (m)
1.8 0.4 26.7 26.3 27.9 24 24 20.8 Ash qnx 1
2.3 6.8 9.9 433 39.6 2.7 2.9 13.4 Control nmp»2 2
2.0 1.0 1.4 40.0 41.2 2.3 2.4 16.2 Ash 198 3
2.7 1.3 1.7 34.5 36.6 2.4 2.5 10.9 Control nmp»a 4
3.0 2.2 2.3 447 38.5 2.6 3.0 24.4 Ash 198 5
2.5 1.1 1.3 44.2 31.1 2.5 24 14.0 Control nmp»2 6
2.5 1.3 1.6 43.2 48.2 2.0 24 14.8 Coal o 7
3.0 1.1 1.6 64.2 472 2.1 2.4 11.9 Control nmpa 8
1.7 1.9 1.3 31.3 32.1 2.4 2.4 12.9 Coal o 9
2.8 1.0 1.1 32.5 30.7 2.3 2.5 11.8 Control nmp»a 10
(14.11.2012) 7mwxAm 73w 7102 208 7 972 2°pny (Quercus calliprinos) e NoX *Xya 77°797 NIRN @1 baw
Table 1: Measurement results of Quercus calliprinos trees, one year after transplantation, Har Ahim Forest.
T jman — (259175 299°NW) NPBOMBLD NIRIN — NroTN A9
mpnam MTIXATIMAN | PN MU Pqlala 0%y 7907 al3kio) manwn Yy PR ik X2
Significance | sig—(2 tail) |Std. Deviation| Average N Treatment Variable Tree Site Group
mpnam PR 0.715 0.33 2.101 30 Ash anx 7N baRiehipioN A 1R 7 1
No 0.278 2.07 30 P2 Height Pistacia Har Ahim
significance Control atlantica
mpnm PR 0.915 0.527 2475 26 Ash qnx 7N ¥V 90 PN 2
No 0.513 2.49 30 P2 Height All trees Elyakim
significance Control
mpam PR 0.661 0.281 2.58 6 Ash 79x 72N NPUIOR 79K PR 3




mpram | 7787 an | PN nMuo popqralal 08y 190N 9% mnwn Yo n qnR nXIp

Significance | sig—(2 tail) |Std. Deviation| Average N Treatment Variable Tree Site Group
No 0.207 2.42 6 npa Height Pistacia Elyakim

significance Control atlantica

mpan PR 0.796 0.183 2.26 8 Ash 99x 7an 720 PR PR 4
No 0.475 222 11 npa Height Quercus Elyakim

significance Control itaburensis

mpan PR 0.411 0.59 2.55 12 Ash 99x 7an "R IR PR 5
No 0.49 2.75 11 P2 Height Pistacia Elyakim

significance Control palaestina

mpmam PR 0.589 5.03 27.9 30 Ash qnx 1NN 0P | NPLITONR TR o°nR 1 6
No 3.36 27.33 30 npa Bottom Pistacia Har Ahim

significance Control diameter atlantica

mpaan PR 0.666 12.31 36.7 6 Ash 198 NNMN R | DOLIZLR TR PR 7
No 9.411 33.8 6 npa Bottom Pistacia Elyakim

significance Control diameter atlantica

mpnam PR 0.432 43 28.1 8 Ash qnx 7I0mn 0P 2N PR PR 8
No 4.6 29.8 11 npna Bottom Quercus Elyakim

significance Control diameter itaburensis

mpaan PR 0.919 33 28.5 12 Ash 79 0N 0P MR TR PR 9
No 3.95 28.4 11 npna Bottom Pistacia Elyakim

significance Control diameter palaestina

P2 m 2900 P2 ARMwT? T 3020 MROM NP2 19K 719°02 207 222 MW M0°12 AN WP 720 NN 12 ahaw
Table 2: Data table of T-test results for large seedlings.
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Table 1: Dust storms measured during 2015-2016. The storm level was classified according to Krasnov et al (2014). PMy, and PMas
concentrations are averages for the duration of the dust storm (several hours). SD values are given in brackets.

PAR DO N1 (P"n\DMPR) PPN N N
Storm ID PM concentration (pg/m?)
77910 .07 TIRN nU/ID NN MmN (W\n) M man 910 NpRw
Event No. Date Synoptic system  Wind direction  Wind speed (m/s)  Storm level PMyq PM35
1 7.1.15 P N W (210°) 6.6 e 286 (+46) 197 (£30)
2 11.2.15 P N W (209°) 5.4 T 729 (+90) 479 (+£130)
3 10.9.15 PNDY M — 7' N (307°) 2.3 M 1119 (x107) 589 (£56)
4 4.11.15 70 2 PPOR E (80°) 5.3 nomi 176 (£42) 130 (£20)
5 16.11.15 TP nom S (175°) 25 oI 195 (+25) 198 (+23)
6 8.1.16 malrRlis W (221°) 4.9 nnra 536 (£30) 268 (£17)
7 18.1.16 P N W (200°) 39 e 229 (+86) 157 (x44)
8 13.3.16 M0 ° PPN E (99°) 2.6 pyimjtah 247 (£100) 137 (+84)
9 1.5.16 P N W (214°) 31 nomi 124 (£30) 90 (£5)
10 30.11.16 70 2° PPOR E (150°) 2.3 nomi 93 (£14) 33 (£10)
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The Establishment of Forest Resources in Israel: Policy, Action and Implications

Orly Rechtman
The Council for a Beautiful Israel

This paper discusses the development of afforestation policy in Israel from the end of the 19th century until 1960 and identifies the factors
influencing its design and implementation. Analysis of the chronological development of the decision-making process by the organizations involved
in afforestation identifies three stages characterized by changing goals and a change in the character of the forest created. During most of the period,
planting forests provided a tool for realizing national goals, and policy was guided by changing tasks imposed by the officials of the Zionist
movement, the British Mandate authorities and the State of Israel. Afforestation was originally perceived as an agricultural activity and subsequently
as a tool for managing national land reserves and as an aid for developing Jewish settlements in the Land of Israel. The by-products, resulting from
applying this policy during this period of time, have a considerable impact on the present distribution of the planted forest resources in Israel and the
landscape of open spaces.

Long Term Impact of Climatic and Hydrologic Variations on Vegetation Activity in a Semi-Arid Watershed. Sayeret
Shaked Park as a Test Case

Eli Argaman?, Raphael Barth?, Yitzhak Moshe®, Meni Ben-Hur*

! Soil Erosion Research Station, Department of Soil Conservation and Drainage, Ministry of Agriculture, Israel
2 University of Applied Forest Sciences, Rottenburg am Neckar, Germany

3 Soil Conservation & Forest Unit, KKL southern region

4 Institute for Soil, Water and Environmental Sciences, Volcani Center, ARO, Israel
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Climatic models predict an increase in average temperature in conjunction with reduction of total rainfall depth in arid and semi-arid regions.
Current climatic fluctuations aggravate ecosystem susceptibility in arid regions as a result of environmental and anthropogenic pressure. A
long-term study was conducted in “Sayeret Shaked” park, located near Ofakim (figure 1) between 1991 and 2013. This study investigated the
impact of rainstorm pattern (table 2), climatic properties (figure 5 A-D) and surface runoff on annual and woody vegetation in an undisturbed
watershed. The data collected includes Normalized Difference Vegetation (NDVI) for the hydrological years 2000-2013 (figure 2); total annual
rainfall from 1991 till 2013 (figure 3A); calculated Potential Evapotranspiration (ET0) from 1994 till 2013 (figure 4); and surface runoff volume
(shown in figure 6A) taken from runoff plots near the studied watershed from 1991 till 2011. The development of annual vegetation in a specific
hydrological year was affected mainly by the total annual rainfall volume, which provided the annual consumed water for the plants. Increased
annual ETO by 0.01 mm had a minor effect on annual vegetation development. In contrast, woody vegetation in the watershed was significantly
affected by continuous droughts that occurred during previous years, which also reduced surface runoff that can serve as a water resource for this
vegetation.

The Effect of Adding Coal Ash to Planting Pit on the Survival and Development of Woodland Transplanted Trees and
Seedlings Grown in 25 liter Containers

Eli Benichou and Nir Herr
Northern Region, KKL-JNF
elibe@kkl.org.il

It is important to find uses for the large amounts of coal ash (fly + bottom) that are generated in the production of electricity at power plants. One of
the main uses of the excess ash is in agriculture. An experiment was conducted adding coal ash to transplanted trees and large saplings, which
examined the effect of the ash on the survival and development of the trees. Two experimental plots were established: one in the “Har Ahim Forest”
and the second in the “En Tut Forest”. Both sites tested the effect of coal ash with the addition of compost (30%) on transplanted Tabor oak and
Kermes oak, as well as on large saplings (25 liter root ball), principally Atlantic pistacia and terebinth. Transplanting was carried out in 2012 with
data gathered after three years. A significant negative correlation was found in the Har Ahim Forest between the ash-treatment of trees and tree
diameter, shoot growth (vertical and horizontal), canopy diameter and tree vitality. When tree survival of trees with coal ash and control trees
transplanted in Har Ahim Forest was compared, there is a significant inverse relation (P = 0.014), i.e. the survival rate of trees receiving ash was
significantly lower than that of controls. Large planted saplings at both sites were measured and no significant impact on height and lower diameter



was found in the seedlings treated with coal ash compared to the control.

A possible explanation for these negative results may be related to the fact that the addition of ash raises the PH of the soil and consequently,
decreases the availability of trace elements, negatively affecting the vitality and survival of the trees. Positive responses to the addition of coal ash
were found in studies of soil that was slightly acidic and low in organic matter, whereas the terra rossa and brown rendzina soils of the test sites are
clay and basic, conferring no advantage to the ash treatment. An important general conclusion from this study and others is that, given the strong
impact of ash on many soil characteristics (physical, chemical and biological), its application should be adjusted in accordance with the ash and soil
characteristics where it is to be used as well as the existing agro-climatic conditions. This study is unique compared to others involving coal ash as it
is the first carried out on trees transplanted on basic clay soil.

Pine Pitch Canker Disease Caused by the Fungus Fusarium circinatum

Lior Blank and Stanley Freeman
Department of Plant Pathology and Weed Research, ARO, Volcani Center, Bet Dagan, 50250, Israel
liorb@volcani.agri.gov.il

Pine Pitch canker, caused by the fungus Fusarium circinatum, is one of the most important pathogens of Pinus species. At present, the disease
occurs in forests and nurseries in various locations worldwide. It was first described in 1945 in the southeastern United States, where it was thought
to be endemic; subsequent work suggested that the pathogen may be native to Mexico. Since then, F. circinatum has spread widely and now occurs
in Central America (Haiti and Honduras), South Africa, South America (Chile, Colombia and Uruguay), Asia (Republic of Korea and Japan) and
southern Europe. Spain was the first European country where the disease was detected over ten years ago; more recently the pathogen has become
established in Portugal and has also been reported in France and Italy. In adult trees the most common symptom of pitch canker is gumming of resin
from cankers on the trunk, terminals or main branches. The pathogen also causes damping-off, shoot die-back and death of seedlings in nurseries.
The pathogen has been reported as seedborne and can survive both superficially and internally within seeds, causing high seedling mortality rates.
Until now F. circinatum is exclusively a pine species pathogen, although other host tree species such as Pseudotsuga menziesii were found
susceptible to the pathogen. At least 57 species of Pinus are known to be susceptible to pitch canker. At present there are no means of managing the
disease in adult trees in forests or plantations.

What Makes a Biosphere Reserve Successful? Local and International Insights

Lihi Golan, Daniel Orenstein and Pnina Plaut
Faculty of Architecture and Town Planning, Technion — Israel Institute of Technology
lihigol@gmail.com

Biosphere Reserves (BR) are designed to deal with one of the most important issues facing the world today: how do we reconcile biodiversity and
natural resource conservation, while allowing their sustainable use? (UNESCO 1995, Ishwaran & Persic 2008). BRs are sites, designated by
UNESCO’s Man and Biosphere program, with spatial, social and administrative components. The BR concept was developed over the past four
decades parallel to the development of the concept of sustainability and the emerging realization regarding the importance of biological and cultural
diversity. In recent decades, conservation paradigms have been changing. One particular change is the realization that in order to preserve
environmental resources, they shouldn’t be “protected” from the people who live around them, but rather people should have an inherent part in
managing them. BRs are one of the prominent models reflecting this paradigm shift (Price 1996). However, despite decades of experience, BR
success in achieving their objectives is ambiguous, and many of them (including in Israel) only bear the “label” of the BR , and do not realize the
model’s potential in practice (Coetzer et al. 2014, Ishwaran 2012).

This paper reviews different perception of “success” in BRs, asking: what are the various opinions regarding how a BR should function? For this
purpose, we examine how different sources measure success in BRs, including (1) UNESCO, (2) the academic literature and (3) 21 stakeholders and
professionals in Israel. The findings show that there is some similarity in how success is defined and measured, though each source has unique
emphases. Nonetheless, there seems to be a general consensus around operational indicators such as public participation and normative objectives
such as environmental benefits. Nonetheless, not all of the Israeli stakeholders and professionals see social and economic benefits as a measure of
success in BRs. This suggests that although the BR model is designed to promote development and conservation, it is still perceived by most
respondents as a conservation centered model, rather than as a tool for social and economic development.

Bisphenol-A Removal by Constructed Wetland Plants

Eran Benyaminit, Regina Borukhov-Sharapov?, Itzhak Bilkis?
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Bisphenol-A (BPA) is a toxic pollutant used in the plastics industry and discharged into the environment.
This study tested optional removal of BPA by wetland plants. Cyperus articulatus and Juncus acutus were selected from a wetland system and



the experiments were conducted in a hydroponic system.

Cyperus articulatus was most effective in BPA removal. At concentrations of 200 ppb removal took place within one day and high concentra-
tions of BPA up to 10 ppm were removed within one to four days. The main breakdown product of BPA was 3-OH-BPA which is 10 times less
toxic than the original pollutant.

We also identified the bacteria Bacillus megaterium associated with the roots of Cyperus articulatus and this bacterium was effective in BPA
removal.

Altogether, Cyperus articulatus is a most effective candidate for BPA removal in hydroponic system and wetlands.

The Effectiveness of Forests in Semi-Arid Regions
in Reducing Air Pollution During Dust Storms

Daphna Uni and Itzhak Katra

Department of Geography and Environmental Development,
Ben-Gurion University of the Negev

katra@bgu.ac.il

Dust storms are a major source of global atmospheric particulate matter (PM) and air pollution. During dust storms, PM1o (particulate matter that is less
than 10 micrometers in diameter) concentrations can reach 2000 pig/md, high levels which exceed the World Health Organization (WHO) guidelines for
air quality. The objective of this study was to study the effect of forests in a semi-arid zone on air pollution during dust events. Atmospheric PM
concentrations were measured during dust storms and non-dust days (a background period) in a forest transect (Lahav, Northern Negev, Israel), including
populated environments near the forest (Kibbutz Lahav) and at a more distant location (Lakiya). During a background period, without dust events, the
forest and its surrounding areas were characterized by lower monthly average PM concentrations (38 pg/m?3) compared with areas that are not influenced
by the forest (54 ug/md). Such a difference can be significant for human health in long-term exposure. A reduction in PM concentrations in the forest was
also recorded during dust storms, depending on the storm intensity and the locations of the shielded areas. Significant reduction was recorded in Kibbutz
Lahav during western storms, in which the Kibbutz is on the leeward side of the forest. In these storms, lower PM levels were recorded even in the
windward area (exposed to winds) of the forest compared with Lakiya. Dust particles that were deposited on the foliage were analyzed in the lab. The
total dust deposit on the foliage was found to be 8.1-9.2 g/m? which is equal to a minimum of 418 tons removed from the atmosphere by the foliage area
of Lahav forest. The relative amount of PMyo from the total dust was 41.7-60.2%. The results show the role of forests in reducing atmospheric PM
during dust storms, thus contributing to a better air quality in the forest and its surrounding areas. This highlights an ecological service of forests, which
provides support for environmental development plans for in regions that are exposed to potential risks of air pollution due to land use and/or climate
changes.



