N21Tx NIX - NIV NyX

N2a -LLWVY TN LY RPN T 'anNa
QX 7N NLDIAMNMNR ,NNXN W7 Np?Nnn

nrnman mynTn 227 NNRNN YR IRIND 0N Y213 DNX? 1an? NnNX? DMvaxnn 0D'RiNn
N2an? N1NANDNN 12 N1 NLIYA NPARNN NDIVAY 222 M0 NRZARNN NINAN ,ININNAaNN? myinTn
DN2 DNNX IR RN Y IND ORMIaN 19182 D'WAT DNIXNY D'NNX 7Wn? 72 .M N2 w2122 Nnxn
D'NNXN 227 ,w2T ™MM2T 1N DWD2713 D2°aXRN DX IX N0 1N 1YY NMAan Npaxn NNy
NZARNN ,0'V?212 X7 D’N1aN DN DNNX DNNIY? w218 NNX? 18'N? 012D MIvar NnNMp N?RN
2vn? w21a Nnx? 1an? 1200 171" D?XX N1 N221N DN™MAaN NDIYAY IX Q1XaD 2°AXN1 7N

.DPA7 18 027ND "1'Na

-NNXN DX 2XN? 21X 17T NRXINA
M?2N Dpa  Ficus rubiginosa

TA1? D122 121N NRT MNN21,W21a NNX N1'N2 M2V D'Wznn DO IRNN DININ 22 DX 201 N1 Nnx
N2j71N *NNAa ,(NAQ) MNA? LYND NMIAD NMNTI NNNAN 2V2 ,07MNN NNaAvN? ™Y M2N D12 111y
NPANN? 2RX1D1a "2y] D'NNAaN 22 .0MXP 2V TNy "2y2 DpR7M D'Nax 7Y TNy "2yl DP?N
Pleistodontes) 1™ 1MNIX? 21 N'QXADN NYIX 'V 2ARN T2NN D1an D’ a 22 12 ,nm™Man?
NTIXN NP2ARNN DYIXND DT D127 TN1MN *2°XaD N NV DNNann 28 Navnn (imperialis
TN VPRI, NRAN 22712 D°2710N0, DTN NAX "D N2V KN NZAK QDN 7W TINN N1 NDvna
72 M ,DNNAN 22 DX NPANN ,NA87 NDIDN NYA ,NPARN DRYIN NMAINN NYIXD .NPaX NTXN?
VN TNV MXP D'NNAN 2V 121V Y IN2R 020N X DNN4aN 22 2R 020NN MY DX NN
DINX 0°'NNA1 12'VA D'NNANN D' ,0Xay? 091N D'NaN 12°K1, MYIXN NINNann 0V, 11721
NTN? MN'RNN NIAQ MYaANN Naan 1NN NNam Mmyax NNINNYN 2NN qioa 22yn mny
- 7. Mawvni maan DX D2 N?7LPI K21 NILIANL 2V 1NT TYIN2 MTNY NAan 1N MIAAN MYIXD
0212711 'V DXaMn D?DOY NN'a? 20NN 2W 12101 MDain DIz an <aa .ori2x m2yn 357y 0
NPANN] 1N NMXY NPARNA 1N 1NX1IY DI2°an WIT .N1ani DMAaX "y D1 'KM? 2121 MNa a72oW
WINA Y772 ,YIN] V1217 D200 DAY IR0 ,D12x m2yn 301 25 mmivianva v 0'wan Nt
PYn

XN N7 DIRa,N2DMN NMAaN NPARN NDIYN 2V NN MNN21°2°XAap 228N XN NNn2, 01207
,DMANI D701 TNIXR? MLYaANN? D TVIN YIRND 22N 222 D'XaIn 0™ a D'WIT M2y Mg yINa
M?2NN DI an .Y'P2 N'PWn NN DNA D20 D7INA2 121, 12NN 0N AR, 0™ MR T2 12A
.DTPN2 22 1V N2 WL, U218 1?7 a7 TV NNX NN Kax



"MDN-0° YN NIXV?2N NNaN 2y NNyavm 1pan Naix 2v nn»?y
TN NNy PYnNna

NTON-12 2N P PNX 1TY 2270 W
Na’N NLOINNR

Vi

MY TX? 11NN NINYNN D20 NNN DY DA T 2V MAXIyN N2N-0 WIINA NMXL2N N1aN
MNXL? NAMLI MNINKDIPNNAXN .NIRA NN79] DMWY NIXLANNN NN NNINN2N,D272K
MIVIA YINQ MDDINN TV 921N IX QNN NNV 122 2n O 1 (Bubulcus (bis) V2an NaIX T 2y
JIND?2N NNAN2 WY1 Yav TN 2V N'WnNnn jnyavn? awxa M2xv 12yn ,50-n

ApPnnn mMvn
NNNINN NN TINM11,WIN2 NIKL2N NNAN DX 7Y 19182 2XYN NMYIN 2Wnn 17X 1122 0 rnnwn
AT N2IVYNA 1Pan Naix v

mmy

NAIX N7 Mavin 1am (1) MyxXnXa1 YIind NIXL?N NNAN NPaiXn M2'va MMK VTN 11220
WY NP0 NNY 170102 (002112 DNNN MY2a NN?IXK) NPAINN 1T VAN N1'NA (2) ;N'Y MK
PYNN NNNNPAIND NAVINN D°INYN 07NNa 0MNX 200-22 MxL2n Nnan noyn (3) ;mavin
270V MIN?XM MY NPaxn T 2y DTN MNKD NPAIRN M2va NN (4)-1;0v Ny

TMIRXIN

DY 12120 Nax TV NNITN-NNAax1 717120 NTRN N7 Mavin 2w Nan1l axian (1) 2y 1yaxn NIXXINN
(2) ;DMK 022100 DN 2230 PRy ,qINN MR 121 ,NYIN NN 210100 DINT TR NN M2'wa
20%-2 'N WK ,NN221 WIN? O7IMaIkn 1 22wn mikv? mMa 1,200 1Tyin Nraixkn nmvvaa
-1 ;DA MAvIn? DD1NDN DMINK] 0211 IV yay M2y MkL? Nnan (3) ;02220 nurTINn
270 MAvIin? 010N 122 ™Y1 NNN DMINND NPAIX 2v nimax m2wva (4)

Npem T

MAAX2 WTN 9L PR LYIRD 119X 122 NPAIX 2W NXIaNN NKeT MK Tin%? 100 07 zhnn
27 NTIAYA12aPNNY D'NAAN D22 K? X ,021Y2 12V NTVIN DT PN T 2V D2MIT DAL 1IN
DTN T 2V 120N N NAVINY PNINN 122 TIKDY 2W 27 ana 1»aiNy DNKN A NN Wi
NPAIN T 2V NaMLN NYaAVIN NIKL?N NNAN 17122 122 NV NRN 1WA, DLW NIPAIND M2°a
JPYNNN N0 RN NAVINN 2NN 2w PXznad 1pa

Apnna NN

VTN YA NY? XN, NN NN2INN M2'Wa ,N"VIN PWnna "Miann v 1D 0 N1 znn
MLV 2NN 2P WNNNN IPTH NAY NIPLINDT 1PNNN NIPON NMINK NPT DI2IN NNXIY-11 910
DN AN 2V NMATINN IPAN MY W NIRYWR MMIK NIX?ZNN TIwnal 0PN Yavn nvia
2w 2N 00 wina



DTN NINT2N M2ThD D™AM7-Th DNIVID DI 1Y OY N21212 NNaTh
02T NMo"Maa

Ixnaw 1 N%2ax o8, 11n? n122 1o bporw'x napn 211023 an L Inmo nny

VM2 NLDIN L1
nmmmynn pny a"in - .2

H'7al

DN TN 02NN (D'W218 021N OP?N) YIRN 1aX2 0N MR MNT7N NIX'a An2vn DY nNNN?
D'RPTNA NW17W2 D227 1T NV2IN 2K 0NN NIK?PN 91V N2a0N DIVDXINDINXD NY2N 21 2V
M?2122 NYAAal DTN 2W DM12 NTNXI DY2ANN N1 AT 112°N 0”0 NThn DX D'2wn? Nin 2y
T N D2 DMWY NN 87 NYINI DDA Vin'y 10 Y1810 219°00 ,01°) .0N7Y DTV N'2"TaN
DY ,NINT2N 11 149N 2 TNINA 02°Y D210 DM2TND IXXND D21NN 07N 01D .20 Ny
D™M'27ND 0T M2 DN VIN'WA DX 1N27 1N'1,071010 2V 2if-TN X2 NMN211000 Minta Dy
JTRN DTN 2TAN? 12272 INN7 IXIND1, TN Y21 "NA2D 120 DY D021

AAPNnn Mvn

A0M 7Y DY DPA7r1 DMTND DNT O ?7TA NIDIYN1 DLID 7Y 2W MION'An NINa
PNy DTN NNNA DL 2V 212°Win 1200 112 .Nf2Nn 2y DIV 7Y Nanvn M2y N A
Jmynn

Muw
.NTAYN "XINA (MNT?N1 0IVID 2Y) DINWYN 02T NINT?NN 2V 0"ILIDN 2W Nanvn M2y’ N1PNA
MNT2NN NIDIZ2IX NV, 0T DIVIDN N2TA MTIY N T2 1NN 02T NTNK D121 NTY D)
(M2 211 M1 M2122) DTN 212 2°aL2 MYAIN NN 2W NMIRIMD NPT 100 NN 1182

NINXIN

,DMYX TINT2N D17 2V NYION nyvavin v 02N 221 D1IVID2Y nam 19182 O'KN NTaynn Mo
DL, 2722 IXVI DMYXD DA LA 4 2un DMLIDA AN 2TA LIDNY 22D NPT NVavNn TWKD
N'21 bYNJ ,0MVIDN OY N2V X1 NLYA .0M2N NINT2NN DX DA PIL? 020010 1N DPATA
NNAN NNXN1 12112 .07N NINT2N 7Y NM21T NMND 0N IXXNIY NN MM NMy? mnr2namy
D'?N2IN DN 17X 02720 ,NNM2 MNY 2RV IR 21900 NMIXIAPA 2:a0]1 My2ain Nnna Y 2w
JODWLLD

napom T

TIRXIN 2RI DTN 91V DTN NINT?N TAD D'2°Y D™N212 012N INXND 17Nnn 101D
N22220 MIDN'NN NX 1NA? DI IYyNN D27 TN 2122 27 171V Ny, NvYN MDIN 121 7nnn
.D'ap11 0T N1 0NN NMMPNRA 21907 N2NIN2,NYan 2w

Apnnn nnmAn

N2 21WN XY 11N DNNTAT DM N2 NN Yin'win DIXAYY 1IN M2 NN2TNa vintwin
— MIMYNN 2NV NN Pwna X2n Div» "2 Y AWK 0T 1NN .N21A07 MIN?ZNN 2 pwnna
W1 2RI DTN 91Y2 NN NNA? NIn 2V ,12 112 12K DMNINA Yin'win NNNAaNA M2 y»o? 21
NN D2T? D1IVIDN NADIN .0"2°Van 217N "NLY 2¥ NI'NNNN N2TAN2 DWITN D1 NaDINa X
NN 901027 0?2101 — 0D7ILIDN 2V DYDY TA?7N ,2TaNN XN NYPYN IR YNRN 2 pYnn 1w nvnT
JIN?P7N? Miynwn



DMY YnNa DMaNal D'NNX 1'n vy 2y D'ora-X DNNYN ?Y nyavin

?NYM QOnn MyNnma
hnmT 280  orp2n T ,1ha nvia e nx

VI PMAANVLIAINR L
Na’n NLPINN - .2

Vi1

2020 NN 2Y N Mynvnn nyvavnn 2ya vidpn wintva 1rvn 122nnn TNK XN My
ANNn D?2PN 2Y1 DMITR DMV WY1 020 ann 2V 'Vl NYavina Pbyy DMznnn Nn
NXNN? D'N'NX IN DN'NX D NTR] NINZINAN DMy 1WY1 DLy

ApnNNn MIvn
-'XID NN M1AN NMAax ,MNan NLYN 2T :D7VII-X DN NYI?Y 2W DNYavn NX 1N 17Nhnn
MIIND DMy YnNN1 MMWn 2NN D’MNA D’NLYA DMA1a1 D’NNX 1 201N WY 2V NMInpN

2RIV 1NN Myna

Moy

D2NN2 0'MNAa D'NLY 2w DINK 170 222 DTN N1V Nz NNAa,NX D1, TN 7122 :0Myn
2016- D1W2 PNDN 22AXN, 9NN MY IRXNIY D'NNXD 1NNV DNINNND 222 .01v0 DN
.2016-2017 Dnwa "NDN NNYa DMa1a ’n NN D Mpol 170-n nhn DNk 34-1 .2017
D172 Y°N TR 127V1N DMINKD N2A0] DAVINN 7Y NYRINRR-1XIDN NNON 1120 NbYN NMaax
92 27i27wn yxXInnd avin *2222-"Nn1ann XN CArcGIS nioimn myxnxa X 22 2120 1on 500 v
NIV NPT MINvn DMVN P2 NN 0 L2016 niv? ,D"'n 2w DMODWLD DMK N1JVY
,0™Mpn MMnvp 4-2 Do D'NNXN 1 .R N1 Vegan N™Map myxnxka NMDS n»xrTix
DMY?2a ,0"NTIN DM ,D™Mpn DMV 5-2 o 0Maltan ' .0mvear 0NN, DTN
27N wvinw "y NNWY1 NTAVR 222 01NN vy 2V DTPLII-XN DMOIAN NVavn NN 0T
INAPN LPAXI NN 1Y WXD L(GLMM) mamyn myavin QY "INYN-11 "MINDY?

MIRXIN

LYN? ,MNAan NLYN 2T NM2VN DY N2V DM91an 1N WV NMAVRN 221 DNNXN 11N WY
221 DMaNanm DNNXN VY MNan Nyl AM?yn DY TPV DTN DMalan " vy
N2V D"NTIRN D?NIRPAN DNNXN 1 Y1V ,1D 1ND 1120 NDYR Maaxa Am2yn oy T NMaven
- 11.4%-1 D'’NNXN 1 vy 2w nnannn Mnvinn 38.2% - 14.8% . nminpR-1"X10n 1XN1 n»2yn Dy
.DW1PI-XN ANNRN IMARN -2V 12011 DTN DMAaNan 1 vy 2w nnannn mavinn 25.7%

Mpem T

227%W 1218 NV awn 1A Manax NXT N2 001NN Wiy 2y arn y'awn Ninan Nbwn 2
D 1aNN 2V IXIN .0 WY NYVARA ITNIVAYN NYavin ¥ 1'YA 012NN 7Y 2ANINN N7an DAT?
D'NIN DM72 102 M2IND 0D1YA DX DN Y 2W 2NNN Pan Nyl Mawn v onny
DT DAV DPNYPPN

Apnnn nnmAn
nmyavnn 2Y NNl .ATDIvoIRN 2T nM?yn DY 2"T2 N7V NMIAannINg mynan mnxyvnn
N?T21 NT 17NN .XNM2-12 017 120N 12Y 'NI2N 0N 1N MY 42100 NN 20 NPIanviNn
mMIIND 1TV DYDY DNPDIX NIXIAR NY 2V DN Iy 2V DY wnn 2Y nyavnn
N'NIDNN NDaN1 NMIVNN NNK M?2721 NINT DY X ,DMT D7aa10 DMN2RK D1MaNN M2y
M2 N 2V NNY? Nyn NIDNN PV NM'WNN 2V MITVN pnnne MIRNING nPY

Jnanna



D'NVY Da'®ad 0MIAT NMNAN 207N NN 2V yppn 'wvin'y nyavin
D»yavi D°N?pn

227 2y ,L1N 1NV
D2V NMAYN NLDIAIRN

v
ManN .0Yav XN 0?YAL D'NLY 2V 0NN DPK?7PN D'NLY 2V DDA 07 021 DPX?7PN DNTN]
MY NN MR 2V ITMiynwn DVavn 0»Yav XN/07”yavn D’NLYA 0?00 N1AN 107
NIN?7N M2WN 12NN NZARN "NINY? .DRARN "NNY 1N NIK?RPN? Da1DNn NA21PRN Novnn
MN2aN 2V 1T byn ,NRT DY .NIN?7N2 NRAXNN 12WNN MINNKRN 0Y21 1210 WwNn N0 ,Na)
JA270 DX D1AXYNN 0NN, NIR?2NN N21AD] 0MYAL 'XN/0D"YA0N D’NLYI MNTRn D22ARNN

ApNNn Mavn

D™N?77N D NTR] O™YAL XN/0D"Y2VN DN2 DMNATH NN 2070 N XD 11N A7 1Pnna
mavn .(Dmvn 50-1000 ?v 2NIn1) DND? 2'2DN DLW WIN'Y 107NN DNJN DN D'YWavin
0127 NMN2N D1'P2 0™YaY 'XN/0"™Y20N DNNIN 2Y DM2WN DT'RaN N1AN2 M0 N2R M?2RY?
XN /NWALN N22ADNN M2VIN T 2V DININ a1 NLYN 210717 MNNpRY 12201 NI'K??N M211102]
Jryav

mmy

NN1) OMYaL D'NLY ,D'MAN O7X?PN D'NVY DADA] PAINNAN ,NTIN N2aY NTR V1 17hnn
NN ,(9) wan 2w mp7n 30-1 2018 21ax21 2017 2282 11V NTYA 1NN .0WIL1 D'NLYL (VM
TN 12XIN NP27NN .O”NK?77N NMTY? N1IDINDN L,(D'DI1va?px 020N 07K ;9) Vvl nowa ,(12)
QNN DN (NP7NN NN N2 1 TY) 02N 0NNV NLYD WIN'YA 1N1217721Y MY q1)
A(DMAT? NP 'WXN? ANDA) VPN NDIN 1NATI NR?2N 222 .(DT-nax 1'xa n'p 35 ma-%y nwna)
.(vavr awiy) 0aTh 112N, (0'NNa NN 01N 1aon) 0'N1an N1an

MINXIN

WXN N) N2 (DPNNA Yawi Iwiy) NN 1ARWN N 1N L,V1010 YN NMY2 ,WI1TNA NN 1) KXN)
NYMAa21 D7 DMNYRN 07NN DPN1PN DN 7Y 217'WNn yavin D™M2TN MNAaN 2070 .(0nna vy
WILN NLYN TINRN PN NNMAaN ARYNN Yavin DMATN N VIV Yay TR NLYN WwIiny
.(vn 300-50) DN2? NaNpPn N2"apa

pem T
9112 DNINDI21 DWILI DAND NNY? DNAT N W ANV 21010 DM7Pn (WNn NNa) DYav 0'NND
N1 N0 NLWN WIN'WY 12 102 V1L1 1Y "NDY NNY? DMATA AN NP 21T NN K22N0
D127 MN2N2 D2NMN D™YAL DLV ;DTN NNAN 20 AN 2 N2 yawn nanpn 2man

227NN 9112 DM D'NLWN NP MINAN

Apnhnn nmnn
NLYN VIN'Y NYMAa? NIDNPNN WNT DPK?7N DMNTN 120 2T AN DMy 1D QRN 1phnn
D™YIL D'NLY MND MNY? W2 NN 120 N2ATNINAN DX 2TN2 T2 DPNTR-NANT DMMIn M2KR P02
2222 1M (MMPn N?XPD) NPARND MY D'WATI DNAY DPR?PNn MTY? N2 10 (WM nna)
M 2V DY D200 DMMPN R?2PNN 2NN DTN DY 21T N L(NMNTX N2RPD) qun mTn?

.DWILN DMYIAL 0NV DDN D'MINA D'NLY MNY? 21IWN 1221, 0T



NMI2APX N1I2IYNA Ny M21ya Npvan - Q10 NNY? “quan naw'n
PN PN PV 'yavn 1IN0 NThe Nyav

T2WON 17N
VaLN N1IAN? NNaNn

i

N?X D911 .0DN?7Y TIKN 227 MPAa1 1K ,0°XY 1TYNA MaRNN 7RI 2W 02NN 02202 'Yavn qun
ARNNN NP10N2 2170 DNN MynNvn 2201 ,281W 1N NINMRNN DPA217KN M2IYNN 2V DA 0N
M21Va 2RIV Wi 17n Ny N110NN DN D’NVLYA 27211X Y7 MV1an N1P10N2 Y™ Y12 NIXIRND
[NpTh noan”? ny»

ApPnnn mMvn

102 DT DXVAY NIPYAL MIDIYN 2V 021700 AN 2V My M21va 2w NPA2eRn Nivavnn nn
frd g\Vih!

07K MY M21Wa? NN W DN

MV
2KV NPMINDRY NIXIAR AN NPA2IRPK DDIYA N2 NNAap NpD

MIRXIN

M22N NAN2 MYAA1 ,2Vavn 1IN DX N1IYN 100101,Avy ,D?7 ,NNA "NLYA MyX1IanNn My» m2ya
N12N2 ,NWALN NM2PKRN NDIYNN 2W NPTINTA NNANN NAa?NN 2W nvain NTvin 2w 2w ninen
,2RI 11N 222 NTVINT NYAIN 2VADN NDYA DR DIMaNNN DNON 220 N NT N, NNV NI217X
1T N21PK NY1A2 DN DNIANN 2NAYY NNIX D211 ,0M7220 21148 ,0°2M7,Maiya M1 n? v
mMMNIN Nyavn D W2 Yi2dzn Tizan 2w mippnin N2 V9021780 QiIn NN 1w 002210
22X DINDN 0MYAVN D'NLYN 2Y NP22w

napom T

SN0 NN NMY? 2RIV M2NNN DY TRN D12 M21Y 11K DWW D7V D NLY MY M21Va
1A K21 MYV NIDYNAN DY 2M1aW Y72 ,NMIKD?7 ,N2AMNND 22 DINXN DV ,22 X'NN MIvn Dy
MNP NY? M2Vl Panon?1 0w D"YAL D'NLY Y727 2'Dan? XN NTIINN NXZNNN
72 X7 (NXD?1D) DMYAL D22NN? DXNNA NNANN? NLY? MIYVaANX NN N NN JNIXNIY
DN NIIINNN DTN NIRZ .NLNANN NMIDNN NN 1N NXIRD NN N DN0N DMWY DY
AWK D0 YVALN MY 21077 1Nayr "y DTIV?Y 07Y2ILVN DNV D DX2NN 1IN, NPT 2"
M2ON D121 WX NNYAN,01MYR2IY NDD NYIN N1212 ,NLYN 21077 D700 D200 XI?7N DK N7 W
M2 DDMX 20191 DMYINN D'NLYA DTV 2"ppY D20 Ty ,0'W0 DMNNND 20P NDMD L,YaL
D220 DX 1AM NI NN DR VARn "V 2N 20N D2NY NN2vnn Y miva ' 2y 02min
JIM2X DR NnawNn N2 nvinn?

Apnnn nnmAn

MY Q120,222 "2 00NN TNYA 1N D270 NMV2NNN 22710 May NN YT NPNYN NN 120NN
DNXNND "V DTIVIY D'MNAan D’NLYN 110N D'PDIYN 010NN N2y 17 ,N1TNN 122 281w
WNLY 2N NANN NNV ARWY 121 MY2NNN D727 DX 1aV? N212? 170NN NIXXIN Y1 DY
NN NV2NNA TN N2V NIXA



22X 2N M2 Npn ,0?pX MY2 NNNNY NIDAYN NPNIN?I Minv)
a0

IR RrAIN
22X 7N NLDI2AN

NIMNPZ NIYDN NYAA 12N TNNR? DNV W17V ,1MAad DWWWR 'a?x 2w Dnin? mai 0inn 22 0 2003-2
22 MY2NNN NPD1721IXN 217N 210 DN ,02WIN 0Ma?K? 2P 2¥ DNIN? NN D127IX 111
NNV P2 NNV NY 2V INNRN2 IR NTNYN NXDATRD NN NPT NXK VN 12K DTN Y
DMNN NMIX™N NNV 0MY NN2N NN MNYAN Ny 0N My A C40 — D2px Nn?
JN7VN MZaN0NN NN DX 12°K DM N2V MINYIN NV D020 18 21aX 20 DMy, MDvn?

.C40 — 0 NN 'a 2y 01200 MNIN DPNWRD DRXNN NN NNNAN DX XN AORXINN



Projecting, Mapping, and Designing Tel Aviv-Yafo for Heat

Vulnerability
Christian V. Braneon?, Meridel Phillips? Johanna Lovecchio? Grga Basic?

1. NASAASA
2. Columbia University

Tel Aviv-Yafo is experiencing increasing impacts from climate change including urban heat,
extreme heat events, and decreasing rainfall. For instance, with increasing heat, more energy
is used to cool buildings, the city is less able to attract and retain residents and workers,
communities cannot convene outside in public spaces, the elderly and others are more likely
to become sick from heat exposure, and people are less motivated to take public
transportation. In some neighborhoods, the streets are oriented to channel the sea air down
open boulevards and green spaces provide needed shade and evaporation of water to cool
down the city; in others, the streets are dense, narrow, and with limited vegetation and green
spaces. It's in these neighborhoods that the impacts of heat are more acute, especially for
communities that have less access to resources and amenities to begin with.

Through the Resilience Accelerator Program, the City of Tel Aviv-Yafo, Columbia University's
Center for Resilient Cities and Landscapes and Center for Climate Systems Research, 100
Resilient Cities, and Tel Aviv University are partnering to pioneer a new method of identifying
and studying areas of the city most exposed to heat impacts, as well as design pilot projects
that not only mitigate the heat impacts but also build a network of community planners and
leaders that can share knowledge and help scale best practices to achieve a more resilient Tel
Aviv-Yafo. Together, the team will present their initial findings that include climate projections
for the city through the 2080’s, the findings of a mapping land surface temperature and social
vulnerability city-wide, and their next steps to understand localized impacts towards future
adaptation strategies.
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The impact of terrestrial oil pollution on arthropods associated with
Acacia trees in Evrona Nature Reserve, Israel

Daniella Méller, Marco Ferrante, and Michal Segoli
Ben-Gurion University of the Negev

Background

Oil hydrocarbons are toxic to many organisms, and their effects can last for several years. Oil
exposure can affect arthropods directly (by its toxicity) and/or indirectly (by altering the quality
of their host plants). The impacts of oil contamination on desert ecosystems are rarely studied
and thus their effects are poorly understood.

Objectives

Our aim was to evaluate both the short- and long-term effects of oil pollution on the
arthropod communities associated with Acacia trees in a desert ecosystem (Evrona Nature
Reserve), where two major oil spills occurred (in 1975 and 2014).

Methods

Using a suction device, we sampled canopy-active arthropods from Acacia tortilis and A.
raddiana between 2016-2017. We collected arthropods from three sites: one affected by the
1975 oil spill ("1975") and two affected by the 2014 spill (“North-2014" and “South-2014").
Parasitoid wasps, a diverse group with high sensitivity to environmental changes, were
identified to species/morphospecies, and their abundance and composition were compared
between oil-polluted and non-polluted trees.

Results

Overall, we found no significant differences between parasitoid community composition in
oil-polluted vs. non-polluted trees, nor in total arthropod or parasitoid abundances for A.
raddiana. In the South-2014 site, non-polluted A. tortilis trees had significantly higher total
arthropod abundance than oil-polluted trees in 2016, but not in 2017. In the North-2014 and
South-2014 sites, non-polluted trees had significantly higher parasitoid abundance than oil-
polluted trees in 2016, but the differences were no longer significant in 2017. In the 1975 site,
by contrast, total arthropod and parasitoid abundances were higher in oil-polluted trees
during both years.

Discussion

Our results suggest that oil pollution can have strong, negative short-term effects on total
arthropod and parasitoid abundances, but that the community may already recover three
years after the oil spill. Our results contribute to our understanding of the effects of oil
pollution on desert ecosystems.

Significance to public/decision makers

Evrona Nature Reserve is within a hyper-arid desert area of Israel, and it includes the last well-
preserved salt marsh in the region. However, despite the scale of the past and recent oil spills
that have occurred in this area, attempts to restore the natural conditions were limited because
of insufficient knowledge about the oil spill effects on this ecosystem. Thus, quantifying the
long and short-term impacts of these oil spills is crucial for understanding how desert
arthropod communities respond to major disturbance events, as well as for taking appropriate
rehabilitation measures, ultimately contributing to the conservation of this fragile ecosystem.
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Assessing predation rates on oil-polluted vs. non-polluted Acacia trees in a hyper-arid
desert ecosystem in Southern Israel.

Marco Ferrante, Esteban Menares ,Daniella Moéller D., Gabriella Méller, Michal Segoli M.
Lubin'Y.
Ben-Gurion University of the Negev

Background

Evaluating the effects of oil spills on ecological communities is complicated by the different
exposure and sensitivity of the affected organisms to oil. Traditional monitoring programs
focus on one or few bioindicators, overlooking the ecological functions (EFs) that biodiversity
provides and which are crucial for maintaining ecosystems.

Objectives

Our aim was to assess the effects of oil pollution by simultaneously monitoring biodiversity
and EFs within Evrona Nature Reserve, a desert ecosystem where two oil spills occurred in
1975 and 2014 in two neighboring areas. Here we compare estimates of predation rates on
lepidopteran herbivores on oil-polluted and non-polluted Acacia trees.

Methods

We selected 20 A. tortilis and 10 A. raddiana trees, half of which was affected by either the
1975 or the 2014 oil spill. We used tree-trunk refugia to record the abundance of Pandesma
robusta (Lepidoptera), a common herbivore on both tree species. We estimated the rate of
predation using dummy caterpillars placed in the Acacia canopy and beneath the trees.
Results

Between 2016-2019, we collected 1759 P. robusta larvae. Caterpillar abundance did not
significantly differ between oil-polluted vs. non-polluted trees within two areas over the entire
sampling period. Overall, 12.1% of the dummy caterpillars was attacked after 24h;
invertebrates accounted for 69.2% of the attacks and vertebrates for 29.1%. Predation rates
were not significantly different between the two areas nor between oil-polluted and non-
polluted trees, but were higher on caterpillars placed at ground-level (15.4%d™) than at
canopy-level (8.9%d™).

Discussion

Our preliminary results show no clear effect of the oil spills on lepidopteran abundance, nor
on the estimated predation rate.

Conclusion

Monitoring biodiversity and EFs simultaneously may describe the complexity of the response
of ecological communities to disturbances better than single bioindicators. Future work will
include quantifying herbivory and seed predation rates on Acacia trees, and parasitism rate
on P. robusta.

Significance to public/decision makers

Understanding and quantifying how oil pollution affects both biodiversity and ecological
functions (EFs) is pivotal to improve monitoring programs and to develop effective strategies
to mitigate negative effects. Local extinction is usually only the end of a process of
degradation, which EFs may reveal at a time when monitoring programs can still effectively
counteract it. Results from this project will help to evaluate the long- and short-term effects
of oil spills, providing complementary and quantitative data that will enhance our
understanding of how desert ecosystems respond to anthropogenic disturbance.
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Dominant parasitoids respond differently to weed management

practices in vineyards in Israel
L1 22,202 1N 1Gabriella Moller

VM2 NLDIN L1
MNIN?7 NMNTPRN 022200 - DN .2

Background

Maintaining natural vegetation within crop fields to support natural enemies is one strategy
of conservation biological control. Natural vegetation may provide shelter and alternative prey
for natural enemies, increasing their abundance and enhancing pest control.

Objectives
Our study compared the effects of two such practices on the parasitoid community in
vineyards in northern Israel.

Methods

We selected vineyards of similar age, grape variety, and insecticide application, but with
different weed managements (“conventional”, repeatedly spraying herbicide throughout the
vineyard vs. "non-crop habitat,” trimming the herbaceous vegetation that grows between the
vine rows after the flowering season). We suction-sampled arthropods and compared
parasitoid abundance and diversity between managements during the 2016-2017 grape-
growing seasons.

Methods

We collected 19,970 arthropods, 2943 of which were parasitoids. The interaction between
management and season significantly affected the parasitoids’ total abundance (p<0.001);
parasitoids were more abundant in the "non-crop habitat” plots before trimming, but became
more abundant in the “conventional” plots towards the end of the season. Likely, the different
responses of the dominant parasitoids to management explain this pattern; Lymaenon litoralis,
an early-season leafhopper parasitoid was more abundant in "non-crop habitat” plots, while
the late-season Lepidoptera parasitoid Telenomus sp. was more abundant in the
“conventional” plots.

Discussion
Our results suggest that the effectiveness of the management implemented in the vineyard is
timing-dependent and highly influenced by the identity of dominant species.

Significance to public/decision makers

Currently, the conventional management approach in Israeli vineyards is to regularly apply
herbicides to prevent weed germination. Preserving non-crop habitats inside the vineyards
may enhance the abundance and activity of natural enemies, potentially reducing the need for
herbicide application. However, knowledge of its effectiveness on Israeli vineyards is limited
to few studies. Our study can help steer the current agricultural practices towards a more
sustainable approach, contributing to the conservation of native plants and associated
communities.
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MYTNNN .LLDINVR?NX NNab 1IN (PFOA-Perfluorooctanoic acid) N'K1vjimINI2a1a nxnin
JMN2 M2yn 550 2 nyw 2 DN 219°0 NMYXNK] NIYAaRNn 010N
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Assessing Israeli Streams using Eco-hydrologic and Geomorphic
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3. Background

Streams in agricultural watersheds often suffer from soil erosion and reduced water quality.
Frequently, agriculture in Israel extends to stream margins without riparian vegetation. Solil
erosion from surrounding farmlands transports both sediment and agricultural chemicals into
streams. Opportunities for restoration exist, however little data are available to identify priority
areas for intervention actions, as well as to evaluate the success of these actions.

Objectives

Develop consistent, cost-effective, robust approach to evaluate and compare eco-hydro-
geomorphic condition of coastal streams throughout Israel. Establish a baseline for Tzipori
stream to enable evaluation of future intervention actions. Define specific restoration actions
to improve stream water quality and ecological condition

Methods

Modified MQI for geomorphic stream assessment Detailed vegetation transects Water quality
sample collection and analyses GIS analyses

Results

Results show upstream and downstream stream segments are in poor condition, with the
majority receiving good rating, and downstream from Yiftachel confluence receiving a very
good rating. Overall, we found reduced functionality of longitudinal connectivity, both
sediment and streamflow, with artificial elements having strong influence. Riparian vegetation
was highly degraded, providing little functional benefit. Vegetation species diversity was low,
dominated by species indicative of highly disturbed habitats. Total suspended sediment
concentration was high in all stream segments during winter storms, likely transporting and
depositing agricultural chemicals. Loss of typical stream processes were indicated by channel
width and bed substrate analyses. Previous flood management modified channel morphology
and water management efforts have greatly reduced natural depositional processes.
Discussion

We demonstrate the successful application of a European geomorphic assessment protocol,
modified for Israeli streams and propose adaptation as a consistent approach to investigate
and compare coastal perennial Israeli streams. Tzipori has been degraded, yet has high
potential for restoration and improved ecological benefits. Recommendations to improve
geomorphic conditions, protect water quality and restore stream functionality include
improving longitudinal connectivity, increasing the functional width of native riparian
vegetation, and implementing grazing management plans.

Significance to public/decision makers

This study provides a comprehensive protocol to assess Israeli perennial coastal streams,
enabling identification of priority areas for intervention actions and criteria to evaluate
success. Results are currently being incorporated into the planning process to advance the
expansion of riparian buffers along streams in agricultural watersheds and in stream
restoration planning.
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2V N7V 2nvnin Pwn NX NDD1 12101,°Va0 T2 2Y D'DDIANN NANNY 02272 12yn Nima 2xw.
,(MYTNNM 'VI2) NN T NL291 NM2T NPA21100 2V DDIONN NN 2WNn? 1ayn X227 yav
,D"2PNN 1Y NINNN DIXAX DY? N20IRN 2YNN NNnnN e N 2a 2w abn DIXNX? NN nai?nn
Dan1 (N"Ta) 21¥nN-1711Na 11 20N 10 Storage CCS - Carbon Capture and . nna noan Xn
-N NM21100 NIV .NNADINLKR? MNY X277 1TDMNM,2NYN Nzam DPNPWYN 02700 2v mu2an
D?21Y2 02018 DD .022RN 1Y NINNN DK DXNX? NINT T NNapinwbr? N'1a mu2a oxnx? CCS

2NN ML2aN 20?2 NINNYNA DXNMXN DaP'n DR ,CCS wpa 35-D

ApnNnn Mvn

NN yxa21 ;CCS nra?2110v 2w My M2y mi7wa nivn? ;02ava CCS-n DINN DX MpD?
IWN WAL T DDION NMANN? D210 22NN yna CCS mnna miv» v MR NTRNYN
2RIV P? DMwy

Moy
MM2ym 022N Q2NN 91y 7V 1820 2Y D'2v N DINN2 D'NNIN DY NIXYP NN, M4 N1po
.CCS mpnn nnpn 2w nmmaxn

MIRXIN

CNG) mxm xR nay 22nna CCS-? mipn PR ,N"Ta2 TIXN "1y 2RIV WIADN TANY N
,CCS myxnXa n"T1an mv2an 50% nxnx? N 2nn nx» 2nna (Compressed Natural Gas
NN e MY2an 0.25% 1 MN? AMax It NN, 021X .NNN212°ax IX 210NN0N 2van? vl M2y X272
nnnnn o mw2an 1.5-3.5% man? \nn -GTL (gas to liquid) mx» ?nna .2xw 2w D nivn
2nwN NXT 227N X 70N 1272 3.5% 2V niprnin N ,N0mMa1 mya PRI 2w DTnavn
™ m2an 30% Ty ;1an? 1N -(NGCC) "yav na nynn N2 NINNA (NM2nwn Nann NyIng)
2V NMPPNN 1A, DanIv N Ta 1L 222 AN 120 KN NTPNNAan , 021X .28 2¥ DPNIVN NNnNn
.2nwnin x» 2nna 30-60%

napeom T
™ NMNIVN Mv2ann 3-30% 7Y NDan? X 'wav 0 omian 02T a2nn pnna CCS mwn
Y DINNN 7W NXNIKN NaNT 21 .N"Y 12 450-19,200 2w mi?ya ,2030-2 2R 2w nnnnin

2RIV IMTR? X12n? N1 NN

Apnhnn nmnn

D770 22NN 1IVN2 1NNa NDaN 212'W 2V 7KW NITN? MIX?NN w22 Ny WRIN 101N N7 1phn
,N?Y TY?22 LYNIN NMAIND MPND DNARN P27 2V JNNDN? VNN 2KV nTnNa .NMann?
DIV M"Y KIN 2RIV NDNINRD IYN NNNN T NIV2a 2W "Mynyn DIXNX? X207 NT'NN NNYaNn
MIDNNN DX ,M2WIN NMN21100N DX ,072192 DINNN DX 1210 DT 7NN .NNa NP an 2v qp°n 2N
NNPNN NMMaxn NM2"2win NIPN2ADN Myavnn DX NMAaxXn NMM2yn DK ,2K1W DIv»? 1211000
1 n mixznin paom ,CCS pnn
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nanMyn MMIX At 1PN N2 0170 0MNav? nmiv» nna) NonN
nmym

D™Ma PR ,qNY nain
22X 2N NLDINNR

i
271N NMN'NNN .021Y2 N2 NN 2 Y20 0T N2 WID12 DIXY 271 171K NINANN 21V Many
Q2NN MY .NaNMY? 12'0N1 120N NDIVYN? DMK DMVNIA NIRNXN 27NN NINTA2R Manwy
12N .21V ANV "MXM DTN DMNA 12K TN NN NN 1IN ATA TMYaIN DN 0D°KaN
TINXN N2aN NY2 NPNNX N3PV JYINNT W2 1K M .AyaIinn oy nTmnnn 2xw o 2016

21V Manv? nvp

ApNNN MIvn

Ny N2 MR NILR NMMIPN ManY NN NNK AT Many? 12'0N DTN 2V 1'XNnarN N2ap
.NLYN WINKI MMV 20IN7 NMTNM VTN L,0MN1 290N TWUR 1My MN'a XN Nvnn . many
WX DIYITNN D7270N0 DN Nraxn  NITNN 2V 177w K0 117 IpNnn bpRt1ad NavInn
.D2TMN DX ATV WK D17 2170 18?20 221 bYNd D'KXN]

mouw

D ININ .0™M2120N 0'1a70] DIVTNN 1727NNY DIN1 T2 NTR7NRNN YA12 1172V 7Nnn Nuw
v "y 1apR1 0NN WeatherSignal X210 nmiw» nnna 1wx OpenSignal n1an *"y 112 1nan)
,'anv DTN DM2N D™M217D0 D'M4a%L .0721Vn 221 01 221 D'wWnnwn 92X 40-on 01w 4-2 wna ni
D NININ MMND NN, 12K DN NVXNAKD . TIVE DXIRD V1N NTY IR 0N NINY ,MAaninws YN
DNA?2LN NP2MIX 2V Y'IXN21 MNAN NINT? N'212'NY1IIRXN DNON DMNMI2K MyXnX (Big Data)
JINN NN DMA?D

MIRXIN
172NN2 281 22NN 0M2170 Da70N N72PNNY NDNN NINZN DX 1IRXN DTN DININ 1ARN 1NN
DN NINZ2 N'LNIT AT IRIN 271N DIWN P20V kv 201612015 ,2014 ,2013 1anan
NAN MINA 2IVN MaNvI221NNnY 1N 2172 2016 120211 22-272 D170 DAa?v "y nkI2IY

napeom T
manvin 2N 7KW1 . .Many 1120 NDIVN PN MMYRT ND KN IR ATNY XN TN NNN
NAMYN NNXIVI NILYANN N2, MLYANNN NMTNN DX VAR'Y KIN 1NIRD AT X DTR T2 M2'NNN
NAMY? 12700 NIV IRINT NMNNXN WA NDIYA? 1IXN TN XN N'ONN NINZNY DRI DNMzNn
MY 9DIN? 221 ,00N M217D 197V 221 DRXNIN DIWTPN MYXNK N'DNN NINZN IR N1 02

NN 200 MYXNK NNT NaMY? 11200 DTN 227 N21IVN N'XNMAarN

AR NMn

IN/1 DLV O'RXNIN DPNTND DNRA? MY NNK N1 NaMY?2 120N NTN 2V N'XNMAarx N?21p
V1017 D'T2D D271 VN DX N 22XV NN ,j21Y ANy DY IN2 DL NIVRZ NMIZn Many N
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NN? DY DMITR] NYTRNN NMIXR NXY? Mvax Mpn ,2nyn-1nan
nnlax n"on?

MIYD DTN ,0MA PP ,0P? "M
22X 7N NLDI2ANN

v

NIYLN PNYN YLN "?Y1 DN DPI2AN NADINLRN D DWW IR (1752) 1?2pPnna i nn
NIV1 ,Wninl .DN?vY DY NPAXND AXN] DN M212'21 12 D'waan 2w NIX 0M1ya N'2nvnin
DY DM NMAav NNXPY N12°N Y 2NWN YLN X1 TXD NRIN P TA 227N DDMann X' an ,1843
,50%-n NnMax 1K N'oNN MNP AWRD 0 RN Ducati et al (2010) ,nnNX? .nonn 'nown
+H 1 -OH Dmn 11 2"y XKW 2nwnin jyonn 1vna ja1Xd 2NN jyon DM2IX DPNONN D'NLWN
MINNA VIN'WA D IXIN DN .2XINN NINNN NLWN? DM TR P2 WAanl "2nwn 2RX1ma X"
AA N?'20n n'xnnd V0.8 7w 2XX1D1a N7V N22100 wnwnin ,LIva "2nwn 21 1X7? 1N MY

ApnNnn Mvn
TN D'PXIN NONN NLYN P2 NPXPRIVIRD XN Y2NWNN JVLNN NNAVXN AN 2V 2riv? N1 na
.0n" 2y Daynnn omnm

mouw
Y12 IX) DM7IN 11K ,NYD .0MDINN 270 NN2XN21Thwa Ducati et al 2w N2 nnt 101 1yn i
ININ2 NYAINN NI'NA? YIN ™MD YX11 ,12N INX?7 N1DNN 2Y DY D102 Win'y "y 022100 DX

.NNADIMLNI N'DNN NINZN MYXNKA VUMY D19'0-IX N?210 NNAal QP17 .Nwav n1ap

MIRXIN

V7N 0.9 TY 2V 7nwn 2RXI1DIA?7 11Va0 M NRPRN DN NTNYN - TN MIN0AN NIMNYRIN NINXINN
72 2V VIAXNY NN L,NNA NPDNT MINZNY INT 22 N2 INYI DT 2KXIDAa . nv 120-2X8 M729 222 7y
DN NI DX 2 - DY NINZN NN AWK 12 10D .9°X0 1IN AIXR 2aD21 )y n? 201 2apnv
13V ,D'RIN DNIN NN L0112 .NINYA K7 11VA0 12X "2NWNN 2XX10D1aN - DVA N IR 112N, DN
MLND-X 22 NYYN? NNNN TN 1NTY 12N 2272 )yLna - MNNKI 2PN YN MIYYIN MONn
N77100 wnvw? 210w

napom T
10NN "3 7Y 2NN 7RXIDIA 12DXN 12X ,NMAX N'DN NINZ 'XINA D NININ DPIYRIN NIRXINND
NX7 NMVAN NA17N - DXV DPNMNDP?X DM'WIN N2YaN? 2nwn X»? NvTNn T 101821 )oNn»

.DMNM MY2a X272 ,1'01707 N1 NNINA YIin'Y IN,0N2Van? NN

Apnnn nmnn
MN2 MY NT NPN2AVN M22200 .AM0IN NXY2 NP2A'LIIVZN 00172 N2 NIMIYNN DY D)
T NML2a NN NRXINN .DM2IRN 277 1TV 1IN0 Nnny Tiyal DY DYIN'Y? 1R 7Y nNniXy
X7 1N DTN .DINNKRD DYV NTMIYNYN12TAY ,NT1'abinbR? DMNNX NNNRN T NIXNN-1T INNG
NMIN 2V VTN NPn MNa? NMINTIM 117187 1Y ,NNax N'ON MIN? "2y2 DNTRL Na12N NN
NMMYYY NN .D71Y2 D20 DTN DIV DMINDP?R D1'WIN N2yan? wnw? 221y NYTNnn
,9D112 .01V NPDNN MIN?N N7R MY 12V 0220 Mywa DN MYYA AR IXM2 1NV NNY

TNDDIIN NIRY 2nWN NPNVN "2V NINNANN N1 TNA 2172 2XXIDIAa 11 N7 10N NNIXR?
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,0MNMPN D?2PN MNTN? NIPN NMYXNAXRA "Ny DINN XY Dyain ninm
yav IN22 nnaTna

MNIX PNXY DX TNV, 1-12 Ny
22X 2N NLDINNR

N

W2 VTN NYAIN 1WA N2 NNIv1an NM%y21 12V ,NNINAan NN 0'2PKN 2721 1'Win 02PN
DYa nYTN nL'Y nnMma 2012-1 .nyainn NNY? MY 1apn 1NX11 0YD 120102 . 17yn DiINn
DIV ,0'17 DM210N2? 21172 01D N2217NN 1T DLW . 1WN 2V 0702190 0aNn 2y nomann LCZ
M2 DMV NPZRIYY 0DMY NITIK 1PNNRN NN N2Y? YAV IR1] Ny 281 nnwn

ApPnnn mMvn
12V NPMITM Yav N 2w 1vn DINN R NP20IveR N1'Nna (1) nrman mvn 4 01 apnn?
YAV IR IRXNYY LCZ-n TNX 22 2v ninnnnnn N (2) .0nnn NMyy'?21 Nivn Niny? DXNN2
(4) .NM2TM YA ATNNXN NDNAan Nyvavin NI'NA (3) .07y aAK1AN DIPNN NYavin N 1l

21X 191K INNANNY 0MY 27 MIIINN 07 22 NYaINN NAPT NRNIYN

mmy

TNX 722 NMLIANLN NINAI 1T Nan? DXNNA ;GIS NIIN MyxnXa LCZ 1am 1272 1pnnn mouw
(N?2221 DM ;PP 9N2) NMXN MPRNM NN MTTN 1222 V1N NN 19PN D?7PRN MITRN
DMLNIXIA DTTTN 1AVIN D770 MTRN TRX 222 NINY-0219 NMMLIanv NXNNYN N2V1 ,vnina
JM2NXRN MNNNNNN 2Y DNYavN NIN21n N121N0N D211 2NN 0N DPNYN NNan 112

TMIRXIN

MNXIY "NV DINN XYY IR Y2 "D™MIPN 027K MR Nan” NNWYR1? NX11 N7 12NN NNaona
y’i?2 DN D12 (LCZ 3) nopam;? N0 N1 2W NIK .02 IWRN 02221 1N1M Y22 IWRN QN2 N
N2 227 DN R NNNan (LCZ 2) nopaniz1 M ™1 .NIvn 22 NON* 1M n2°221 QN1 A
DN YN 1IN D NZINNN D27 DPNLYN .01 MYYA Y72 NNILIanvn NN NINNN D?2IX
M2 Y2 1Ak DMTNIND DRar? 1NN DNM?7 1NV NMv1anvin N2

napem T

1'DILIX DIN X NNNAN YN .N2IMN2 NMINMNNNNN NYAIN NN 1'20n? 212 LCZ-7 yaw INa 2w N
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D?INA DINAN DAY NORANTZI NMAA N7 MarTy NIY? YAV IR, NMM2PK NI’ NANY AN .ANT
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AWKRN N1 NRZ™MTN NNN2 NYN DINN X NYVaIN N1AN ,MATN 20N NN2NX MNNNNN 7Y 1Tyl
M7PNRN NTRN" 2V Y1AXN? 2010 ,NnNINT 1Y DY DMINN P2 MMLIany NNV NMYaknn 12yl
2NN 2apn?  y?o? )1 AN AN DIMNNNNN ?RNNIva 1y Mmipnn
NN VN2 MIMYAaN D210NNN T2 1NN NP 110N 22 nrn LCZ "y '"myin DINN 'R NN DLW
NOMa1 NMAN Maax NMyn 219NN DX 11007 127 DXNNQA TNy MINNNNNN NN
12NN MNNNNNN NYVAIN N 1N YN NX 110102 122 DXNN21.WA 22NN D' NYY D'NLY
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