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Fig. 1 Principal migrating areas of soaring birds in the Mediterranean Basin and the Middle East. The
number In parentheses is the bibliographical reference. A — autumn, § - spring, numbers — birds of

prey, numbers In parentheses — storks.
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Map 2: Distribution of the Ground Observer Network in the Various Survey observation

posts
Lebanen

_Autumn_Migration
A Kfor Kassem - Cross-Somaria Survey

A Northern valleys Survey .
_Spring_Migration_ 330
& Wastern Negey Survay Seo
O Eltal Survey Halfe g
1 Prallminary Negev A Judean Deaart Ibarias Galijee
Survey
Afula
{
3 I
0
]
¢
kb
e o Tol-Avlv [ tgwnen & A
Nk Kfar Kassem &
v D
b o 300
@ -G. Jericho
% Alrport e
®
Jerusalem
ong
l:)ﬂzoltol &
ragot
§
Ze'slim Be e.r-Shebu
Hululza.
Revivim® .
C NIt zand Mashobel - 3)°
-y Sade
[ ]

M Hatzeva -

Si"n o 0 ,\]qg,n.y J 0§

Mre

—30°
O 10 20 30 4omis \o
M Elal\]
Red




_16_

313 YPU3 NAND NTRAY 2 ‘oL ANBN

YWY PPN L1IUNY IME DISIEN) 1985 BUNP-103 (AT PV NOEN NTNY 13 ‘ON AN
(On "IN -




_17_

M3 ,MB5N ,PED IPANRD YYD 0NV ,DNOIVTIVD DN 0T AP DMIN AN 2D
NN VMDY YT DY N9ND AN NaN ,MONM NTAYR NpndN SV phnh ,Nnynn

rapna WYY MMYINON AR NNOND MIWR 1PN NI F-DY MONNN 9T Y NPTPYTO NP1
MDD NYPINA TAD) TPON WPN 1PYIRd D) TN

- o5y (Pernis apivorus) DYWASN NPN DY NN ) D% OVWAI NMIZIND DY TNAX NN D ,77am
N VNN YUYW 42%-15%-2 MDD MINN DYDY WNN OWIEN NN (Aquila pomarina) 9NA
HOL\Y MY PNNT AMMIN NN ,APON MM DY HION DWON NN NNY 3 OB NIV AN M)
TNV D22 M9D NS SO

PRI DY 30 8% NOYN) MYD DNYPIR DN DV NN NYv 28,800 YpNNA W NON-T03
4-) APABN MV 4 DO (D 90 X Mmyv 10 X DM 12 37N ;0 60 X OPD mayn myw 10 X
JPONN MY 224,000 -~ NPAYNIN NYONND N1V

2P DIVN NIYA apyn 2.2.2

MNND 12 MR TN YPIPD 10 OMIEN MY ONIV YTHRD NN OvRY N2 ¥ APYD nOw
,OPIPYIAND ONOOIN DWENBNII NI INANN-NYTIZI DY AP MODIAN ¥PIPN 1B NPONNAVY ToN ¥
2N SY 0N NSN HAPY WANDE KD ,AIPNNN MNIND IT-2Y 1INAIY TANN MNP 523m ONWY Y 1ID
by DOMD YPIPIMD DYIHNN YT-DY NONIY MTTIN MPAYH NIV DY YTBN XIND DY HOMND TN
DY MYA D) ,JIPND INND DININNN MYNR LY DV IPVIND MBAIBN .PT PAN RV ©) TTOIN
ASattler & Bart 1985,) (MPNIN DTN MOHN) DMLY MWD DY NAND HYH ,DPVNN

mMY 300 Sv 1R ¥ S¥a Cesna 206 1101 2P DWVN MNND-DN Y P-DY TN APNDN M)
AMA NIBYH NN MNNND DY MIPOITIVD 52pY MIVNI (4+0MV) NN MMPH 5 DIVRI .OW
SI0ND 9% 03 XYW, VNND-DNNR "I0NT MY DY DDINAY IR DOV MY DR ,MPRDN MIN DY
NPYND DYOND DAY 2-1 1IN, MIND-DINT DMIDIENT NDION MMV NY NN DY D) DM AP
0N 1BONNNY PON

LI OEPIN IVOIND AN DNTY-NPYN NP IN 1Y MPADN AN MIIN (D1VN TaDD) DIMINN
JOD-TNND YTAWY D7 DATA OYYIID PnYia Noon

VO INIPN JOINDY ,APN T MDY NN DNAY DMWY VNN (1985) MWNIN APYNN NMIvI
STPINKR 2Y0Y YT MPP MING NN

TN PN NN TIN MY DD NMYY NIt oy T Ay AN HYwA D [3hann
DMYa MDA DIVDN TN 1986 MW ,NVWN DMWY NN MIAPYA .INTND PPN 1TWOR ROV nMop)
NVNIBD,MNTE MPID NYNN DY BN I DIND APINBD HMMNT NDAP O, AT DTN N DNV
MPAOY NVAWEM ,INND

T MMAD MYV TYRI AR DIODY MM PO SI0N™) MY 708N 1107 NWRY 20wl
STPN DM PN MY

ERUNT Y ADMON MYND NAaY DOD Yo DYMSNNN MPNY NN PRSI YN YYD 773NN
DIONN Y ONY YYHIN 21200 O O MY NN APNY NN MONNAA 2Py 113D A N
At 1017 2pynY MINNA NN YV



_18_

PROAY NY ¥19 N3 ,N0W BRID AT YW NOw 10 Y 2pYR 3233 "MD" NNDANN NP INMND
OMLD MIND VYV TY ONANDD Y9 NNV MTTIN DM N9NN Hyn VYD 2*aPN3 VOV DYNPSH NN
"M92Y" NNNAY ,MBTPAND MR NN VIMN OO INNSNNYD NP RINnn AN it .aphdnn
TN N DN PYY BNAYEN R VWA VTN TPND WIIPRY 1Y ,N9YIVN R Y52 nphhn NN
AbYs VWU AHAND A D02 NAN YY DIVAN SV NANN-TH 197 DM 1ON) 19 .OMANDY DMIPYN
DYNEY NMOND MPNDN N NVWA TN 0NN DY N TENNN Py 1130 ,180-1 ND9N NVVA D) 2V
DY NN MO N MNP ,N5T

APMY PPTM MPAYA 901 BY 210 YMIR 03 J3apY MNVAN DPpn DWBN MY APYHN nVW
a9 YY) PR

DMIRND DN NMINYDY-ON IN MRYDYD DY NPDOw Mawn D3 Haph 1WAN Jpn DIV MPYON
SPTIN M0 1D N AR KD oM

10 MYV 83:40 HY TOA ("MIPY") HPN DIVHKI MO 29 WEa YDN-TO

NP 2D IPAD WD AN NYD ,INTAD DPNY NN PYT 2pYnD NN KD "Moy'nv nnd
SYDTIN NW OO APYA PN 120 DY DD umn ndaph oMpy AT M1

4 DYON ,AD13) ,A¥PW 1B P91 MY DI OOV MDY WHND NINTD INNWNI 5PN Donn
ST Y'Y MM NIPND DOYTY "NIDEN 1901, )INTA ThN nowh oy

ANON 20V DITTIN DOINN N 01BN HY NTIONN WD MANND DY MYy YYra vwnn
.0"nn

APYRY NVBNYH 13 INIXN TMONTN DIV 4 ‘DD MmN




-19 -

Y1910 INT NIty aPpyn 2.2.3

MOV TINYT MY S TN NPRY Oy M3 1I9IRA DIVY VY NYAN NY Yph vivnd mbaan
JDPNYN MATPIN 287 MNVA MPDINI N9WND N3N ,0MPNTAN TN MM AN moand

DMNRTPNN ANPY AP PON I9INI DTPNNY YINY VNVIR DI-DD YOND VORI TOV-MN
OPNAND NI OWRYIN Moy Y

10001 DW= NV 1T (1985) MIWNIN APNBN niva

YoMLY _ MPMM DYDY NN M DY DDANDN MRS DYW-YD 1 ((Hang Glider) nin-1w9) .N
PN MTUM DONT OY MPMIIN NOMEH OMNT DY INPT ANN-1ed) Y ANNTH PTYma o
Y82Y I NY 00139 OPATIRI NN NN MPMDIna DMYYIN YY nUINIBN Mnn YHa D ,Anbyn
OMIY NPAY YU TPDIPN NP NN P APIND DIRM WM NN NPhY 0y TIN5 NNV APYn
YYDV Pl npnd Oy MNTY WaNTn (MY 0¥ 11 Y DYONYTIN DPINT MNON 1Y DYDY Pa
MDY HEA) 1O YT DYVDIYp

P .OMOD 193D 5190 VI DYa YNHB IY-1YDN N 1p1a) (Ultralight) $3398 m-1udi a

DN TYAMPY ,T7a03 OV 300 DV NP 19Y NNIDN NMHBNY MDY NIN YIMNN WA DY 1n
DNV DWONDN ORIV DYWIMD DNV YOMO MIYY DY ONMNID 03 .NIND 2N A9ND 0NN
LPD0U MNSIN NYD 03 DI YMBN WD NPT NI Y )N DTN APNN MWD INN-MAY
1 7292 DY OYNYY WANA PYTA JON ,DYTTINN MAYN AR PHAM TIND €Y DV YunnY 11N
NUPNN YNRHBH 5N DMNMEN MPNY O W AT WM NYYD P DYY AWIRD ,NNMY NAthn Jat oY
oY1 OYOYRN MNDT) OXAMNNNN MIANP DIMYY 22101 DIPINDY 1IN OIRN DYN N2 DD TIND
DN 99N TIYTIND TA21 PONY 11100 .DMUN YA NN 1D0Y DBYN (PPN NOYwa ROV DIvDn NN

APNNA Nt ©W0-Y902 vindwn i Yoo, oMIan

OYBY ,JOON YTV DNVONY IPNDN MDD INPI DINNNY DIV-1DD KI¥ND DNDEN 1986 10aNA P
TN 129" IMADHI SV X0 YWRD THUN YN MDA PR YIMN PRT DIMN L YAV-INAD mayn
A

65 ,1700cc N1 YAdYN YNIB NNTD P99 PZL mywmn SZD-45A OGAR D31 Ryd y2mnn PNTH
AWM ANBN NP NINTY AWANDY 410N YINND 0mn Ynn smna) LIMBACH nasinn 01o-nnd
JPNDNY

NYVOPR M .0V 1.72 - 4130 N3N .0MIOD 7.95 - 113N TIN 00N 17.70 - 9350 hn
Papna ,MINA 0PN MY NMIPH IV NNTA .YINP 82 - (Y OY) NN MV wnp 225 -
,OP0INN NYD ANT) MMNY-NTY WWARND 12) ,A0NN ¥PHRRD OPWH GATHN NP2 Hany doNn .Y m
JOVANDY %P 250-2 nhaam 1IN DY yonn A 5P Divnd INIWNL IMynRen 1I9INa DY ma
O"p 25) P27 ,0"p 180) 19N UMY Jpwn NN L DNNNA



PRy NYRNRYN 13 OGAR D10 ¥900N NN :§ ‘va hnn

8.92-6.05 '3 MY (MDD MYINAY ONNNA) PYTH NOEN 0D 30 v ND1vpa POYT Do W1
PINDY MM MYY 4-10 DYDY NN MYD 21D INT A 2519 MipT 30 Sv 2wna .apwh W
720 ,1MAN PRTI VPN DYNIN MPNY 0Y VYNNI 7MTYN MY NN 279909 271D 10" 398 Sv nvd
AR PYTNY MIYANY MINDYN NANYD 17 TINXY 0D 30 DYI1RN A5 2HT DOn [, IWNaD Pnnn mwa
THINRTN MY 2PV YO OY MY MYV 8-D HYN N AMIWOND NYIN J2 .ADW 1O TIN NDNY
N9 DD MYV 11 -5 TY LN

¥ DPNYH NAV AN ,MPNYN DY DN MYNN IR TS Y YIWAR IRTN DY NOYON VoD
Y% TWAIITN DPYDIN WY T WIDAD DDA NPMTINRN NN AYVY 1Y NN DN LOpMmann Tind anond
MPNdN DY MTPNNN AR DTN NINTN 198N MY .0MMSNEN M DR 2IAPNI TITMY WON )INTH
na

NWIMWY DNVIYNIVD DIV YOV NI MPSHNI IN 0" DITH D1PAY NATYa IvY) 0N TN

NMYND NOND DY 1PN ,APMIND DY TPEN NP DAY AVID DIPRand henbin N boa wRW

DAV LIV PN DV YIZAY ORDT NPHRANN AN WO DYMSNN PRIV N3N NPYBOnd DYaan
LNPMINN DDA NTIZIY NYON? PNN NAYAD NI'N NPRINN NIV ATNIA) IWINN INY-NTIDN



-21 -

NPV NPV ,MPOB N33 1IN HORY 1IWERY ,)INTI DON MPUID SW DY 16 'en hnoh
MBTPHRNN MBMNY Hh)

or 0" 52) meTy S¢ noaym PENTAX SP2-1 NIKON N 2000 :nwbsn 2 nwtya yiym mpnbn
NATIONAL-3M N1 mab¥na myy mavy y1yin ,2%apna .(a"n 400 1" 300 n"n 210-70

12 PO-RDS PYOD ,AMIVA IPNDN MY ,1INTI NPND NNTH DY 0NNawnd wpn von 1atn
DN ,DMVA DY"IAN) DMINND APNNN MM IPIND NVDY MIWON NN IMYNYR 19INT DY)
NY3 MPIN O3 YPRN A DY HOM PPON D NO-RYDD (T TNND-DN M, ONYPIPN
JINTH AIDOVN MNVNN INYDRA P TPNDN NPT DX2PNDN ,INTA DY DY VIMIRD RN MWInD Iond
HN NVMN AN 0NN NPIIN OY WP AN "TDMIVIET DATTH YVINDNR WP YWONa BTNOND qoNa
JON DMIRNA ND2IM YPIPNR NORIAN NOYP 2332 INY M PRy YYD NYPaa AP fphbn

DYMD NY DB 1D LJ9VT-INSY DO Mot 13 P hwd  ZEISS (10X40B) napwna vinwn
™37 By Myav NN vIon  npnYY 19703NY DYONT DY

Man ,NPSIM2N Mo ,APNIRT MDA ,IMYAA 1A 1D .719) ¥PIpn DY npnd DY vt .0y Mavan
N NVY MO MIMNMN DD Y1)

M-y MPHN M IN ,OTIP 29y ONYPIPT DININN DY IMVIVY SNV YN 2PN RPN YMN
A"an o"on

Sy AR NYY ANNY VDA APTIAN 237 ANV NP0 29 YTh Y DYDINTE NOIN MDD NN
NPT DTN APY SNVY FIMN ,0NVH DY FAVINY IPDID .DYONT MOY WX PNIPY MTON npnd
M3 VYN NYTON AND I NWAN DN DMMNING DIDNYD D30 120 MTYI INSDY ,SvnD 2YaNn
any



- 22 -

AWM, PRDN T DMNIPYYH DYSTIYN NN AR P NNAL POI TINI 193 NND NN MDY
29 Y13 .MIN 20N DWW NPND DTN NPY MINN M PN MNN ,DNMN NP IR WV DONN
APYNA AP MNBY DY TOY ONNNAY DV 500-1 ADINN APRY MIMN DN PN MNT D
[RENY TIBD ATYY MAYNY PN NN 2pYY 1 0PN N T8 DM9IND 109 YD )WRY N DY
ATYTIN NP 320 AP DPNYY THNNAY D I DD MIWIN 210 I TOPN NN PINTOV YPRa N
ONNTIY 200 DY AVIT? PN D122 MBDIINTN MPY .PA0Y 0% INNNNRD PINTH AN MO0 MWNID
ANY LPYTA TIOND M15) INOEN MDA NYY 19D MPY ¥271D PI NINTH OY YNND o Then W 107
"I 1AV WA TY P13 INNRIDD PN MPASY G0N0 PRRAD DN OY WP 1Y TIn ,0MDyn
MOIVEND OY .JVAYN 71233 3aNAY MP0Y OMIFIN DY , 0380 51333 PHDI INIV DV MIND®IAN 1230 NN
JYTTUN MPNDY 1IN NOUHN VNI NYPIPN TNB0N MDY TYDND DNMYN AN NN mpaod

T APNY MWPN OYY 3T ATYA IN 2" MDY NOWN-NTYA INTR DY 1NN 0MNn Pona
RN HPMN A"ANA DYINT NTOYY 1IN P2 DN NINTA IR 1D 1pam NN J"an) D*On »r-dy
FMINY DAY MYPA VNDEN VNN MAIPY 0PN ANDNT HOVBH ,VIND =N Hv (D) 7Ipa PPl o)
ATIONN APYNA NONND MO0 MPT TIN PYN WP MIEND O ,hpndn ON

NPRTH MNONZ VIINN MTONN ,OIPOR NIND 2NP DIWVY AONNNA T 12 NYIN DONT Moy
JIHNONB TN L, NINTH MNON 0y MMDYUN KDY DINIPYR P13 NNV PN S¥ MIUNY YV - INND
HYAON OATINND OMINN 2PYY 112 ,Npnbnn 00N 50-100-D DY DNNLI DD MK WINY

OYON OOYT , DAV 1Y DY VA0 TMNT MMUN P DAY ,NPMINI ANYTN DPNDY NOI0INY yana
[SONDNEN OY T NRT NN T2 PN TN D ISND MDEMD NYIdNY DYDY Y1 Yunh NN
ANt MUYY ) T3 NANA DDV YUBN MY IR TIY DNV 10,7253 PID-IDa DY YN
DIMYDN OIS NN F19" INTIVYD YHNRN AP IPMRINd OyMYYh DALY N NIV VYN 52 KD
JYPONN N DONTA NMINYN DY Ny

APPTAY NN APNR 0D NNTH MIVH JMRTPNN 23 1NAN ,MmpPndn 2PN NN 2pynd qoua
AV MPnY IN PINTR NMNON YNNIV D1 MDA NNV, DMIVD DYR"INN DY MM WD MDY
YD MDY AMWY INXRD PNDEN I D702 MY ,NPnYha DWNAN 1901 NN 50 IpIND .0"ORN
DV 1901 AN TMINY 1Y 07NN NYABY 19D ,NPNYA 1YVID 801D HY NN AW YN Daph ,o"onad
Mty mbEn *an) o"onv Yonrnpn

THBNNY VIYNI NN YO YV IHDNMND 0NN MPAY NN YD NRTA DY apynn nowa
P AR WON NY AR ,0P001 PONAY QOWD MOWN ToN0 DY NN WWpNY My 190n oy

o2 NYHIND ,ODWN YT 251 02 M DN INND NNAYNN DIVIND DD 21'N) N
,DSDININ IMNA NN H2I2 IR TNPN2 NN YN TAND 3N PN ThR2 DY 0¥ Tam

VD POV YD VNNDIN DY MMON N DT APY AP ,NM0N TIND DYVNIN TNaYn npann a
HY ADMON NN LY TIND TBN DTIPN ¥ ,TIY DNIMA VNN PRI DMNehD YDy YTamh hoYon
AN YU YR D0 YD DYDY TAY DOY MNND=DYNY AMWAN-NYVIY MYR  NPRNEND NN 91an
AN MTOND NPOY NN YIVIZ PIRTA {OND (21.3.86) YIMHN PNTI IMYNID PNNRT AON01 110 .00
APAM ,DVIIDN TIYNN AT IR NN YP-DY NV MTYONAY 110N ,2pynn Y DMvmnp 80
JYMAPYA D0Y PINTY WIN ND

MPMI MAVART" NY MYTTHN DMNSEAY 11PN ,DMIUNIN 1NPA5Ya 921D V12 MDY MDY
YO OOY 1IN NN H3PY NYPAa VNINTEDN TP POY VNS AN MAPYI INIW DY Maym
OB INNB APNNN PNT DY IIPBY ;T2 5Y DDIAND PN PNWONYD YENN ZNTH DY APTHN ned
200N AN TOTHN NIITY DM NPND MINYND DY VNRD-NT IMAN 1At Yynn



-23 -

MY Y92 WON A0 MYIN 1NHYP DWNT OPATHI DMINN 1IN ,NYRN NN NPT NND
VTN YO M2APYA .DIMIN 3PN-0VBY D) WY MON MMN M PINTH DIPYD AN 7N .ANTEN
MION" VD NPTHN YBYA YN DIVT PNTY YIWOR NPRMND 1PN PNIND-DN SV 1PN noayn nt
X 790 PNBN NNV TYNI .DYNMNN OY ININA MR OMINN DY0I0D A0 YP-DY 00T AN W
JITTON DY MOYEN DY MODIVIN HNRY ,10M MY - (NNA-pr-PH0) GMB - 9wpa NNTH D¥ NP
;M OIOTT-REY Y VTN PN ND DTN APNNa MM PNY TRNA-INY PN NOINY DD DD PN
D 1YY INND PN YD N ApRDMm
_ 9% N Y2PY UNTD PONY ¥ SN DY YVNIRD ANTRD DO DD - YN HVY QDY B .

POWN Y922 1Y DY UN NVY ,VNIND DN MIBNI MIAVAND TN L(MUIM) 1POIINDH 200 ¥R DY
APNYN Sw nvvn APY DY MON TNV NN 2N AN YR ARND DD I K ,ApN0DN DY Than
0N OY DDYHRN JMN PN NN R MYA 03 191 ANDON AN 1INDIY OWPR NN IMNY
AV YYD T NANA NOON DY NME NPNDYD ,NDON MM PUNA 1D ON ,MIN-DMM DO P TID TUNDD
APNYN NN VIVIY NEDNY DMPHNND PONAY NI D2 M ND ,DNIRMA IR 1PV DY on Dya UN
LApynn YN NDYOn NN 2van

NN VYISY YN NVY AN NAPY 237N AN NEBENT MATPRNN MIB *aY aund unbsn omyd
YYD YA NP APNbH

WMPNA JPED TPINT AMAX TBI2 MOV SID0Y DO PNTIV MDD - MWRND DI MPIDY MIPN 2
\IHY ,MIY DV MYV DYDY WO MY PND VAN NIY mdpn 0vmwyd 1Nl ONWra TN 20D

D123 ANIBNAY NI VDI ROYY PHT HodR (31D VaY) VD NNY NWI URY MDY yun nnsno
YINN WP VYOI MIPN DI 1) 7NN NWA Y1V NN P IPIIMBNNR YN YIN N1 PO qRTd
DMIPYY AMY IVRND DINDN 0 NPUANDY IN MO 90N DIV NN ONYPIPN DINN DY WPl N
199 WOAn THY OWON DI/ PP PO NN N9 NP MIN 2D 0NV MIANPNNT N
ONY 20V DPNDD NN YT ANNRD O WON ND 0¥ MPT 15-1 Apnon MNY Iyan NN

9710

W NMBAD PN NN RY D7D PN I0TY IN T MDY DNMD 0N DM PIIPNN DN LT

DYoL Y DM .(OYPYON MWD MR T PRI YPIPN OY PE-TUP 21N NNTHY MPRDn NN 29D

YOIV DVEYNI DYDY INATM PNTH YRR TIND DBRND DD APV 1001 INRD MM MMV,
DWW NINYDA NPYA YDA PHY DPpPYh NN

PYTN JOINA VY TNN DMNIVPN DMWY DM YV TPON 1T 19001 MM DD DY DINH (BINDY
APRR QY HAt) NHYNDD MTHD AN (MNRD MYNN IN MIIV) 0N TR NOPN (wy-Nvnnd)
20NNV 0NN THRE DINAN N T DTN WIS OMD 35%-D ,NNdYN2

S0 MYV 720:49 DY TO1 INMNN INTA 3PN MDD 173 19812 Y1oN-T0



_24-

o079t NHItYa adYN 2.2.4

MVNND IPYENN MY DY SN MOV MNAY nOWNN Phh NN (D"0th) ovo 1YY e Dwon
AMAZLAT LTD, MINI RPV SYSTEMS) .n"y¥a v*5t1 - nomvin MM NYaN 1¥ana mpnv INIn namny
AMRPV}) MINI REMOTELY PILOTED VEHICLE SEYSTEMS o) nNApY noaynh

Ground Control Mpan P TN NMIPMBH MIPIP NOWIRD PINA-0DYA DPYaAnn V"IN Novn
Y AN UM V"IN AN DWOD NN DWHBN AN DYWOND MO WYt Yywon nvw (GCS) Station
MMYY MWD A NINAD NOYHR DI INTY MDY INYD D10 O"INNY NIM-27T IMMDVNYSN
SIEND TN MY NN ANY TH 0001 WP MWD IVINMOVPYN

MTO MV MY NWY 5-4 MNI MY oMol 200-5 Sv miod oY 99 vhitnn
APNY IN L1203 90D 250 TIND 99Y VT N HDW NMYYDHN Nypnd N v'htph ep 60 1Y Myan
71959 13 PAdND IR AN HTVON DY P¥ANAY A IPRIN ,ANINND IN 2090 YOMINIS NYND MY
U3 OTOtnn NN

Ot VOION .MMPIAN PPN B*P 200 DY MOY TY BN VTEY VRN HION NN NDY¥N NItya
\WMA TP S 51N 190DY NIM Y'Y SV NIND-DM PITION NOAYNa MAaY APYNan mnbynd

obywn

DN OY T VBN DY VN MWPMBN ,Pivn ZOOM by ,nYYMWNN INTHN MO¥E NN

MM PR YYN SY MY DN TIN ,MINT MOWY MYY 1901 MAYY DY UG oo

Wy 500 DPIVLY NI yANN? 510 100N NND OMTTHIN MAWN NN a5¥% YAt 2000-6000 Y¥ Hana Db
AN UNNIVIA PN DY VN NN

SN

\ v L
NTMN nadyYn nyn

V™MN M




- 2§ -

]\h” INND N3 WD NALYK - VTN BN 7 ‘OB NN Hbyad
Photo 7: The drone. The video recorder can be seen on the underside
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Map 3: Coverage Map of the Approach Radar at the Ben-Gurion International Afrport and

the Weather Radar in the Nitzana Area
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Photos 13-17: Soaring bird migration magnitude levels as seen on the Ben—Gurion Airport Aproach
Radar (P. apivorus)
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NV NI HY DVANNI DNIVD BIINND NYIN NN 3.1
NYPIPN D191

YV DM0IET NHNN NIV 9 DY DDANN DXOWTIN MYN DY 10N ATITI 1M TN DD
DPRYN PO (1990-1988) DMV YIDWY )NV AN - DONP 993 p0a (198771982) DNV
DMNONN

3 55 V0NN MENBA 12D 17N NYPIT 49N MTTRN MTONND DN PONY INRD
DY NV VYIS 1NV L(1990°1987) NMINNRD DMIVYA 4 MM AN P NTW ,0¥TTHN DYONTN
0NN YU DONTIN SY VI .I0IN Y MTOND AT MY NPANND JTVN NYPaaY INY ma poya
0PN v MnTpn

DYONTH NN APYHNY NN (199071987} DINIPYN NTYTI 1IN NIV 4 P NN, DYapma
19,900 NN TMY DYWNn DWNRIPYN PRI MWPING 20715 P DWW Y3 O¥NDN DYTTNN
OMPYN PN DYONTN PIPD NYI VONIWY DNV

VTN NOY TY DINIPYN NN DY DYMNVDD 0MIN) PIOND RPNHEN MMINKRD 0NV YaIN]
JON DDA P BYRNYN 199,202 POR NTMYY T NN ANIND NTMNYR Nanan
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HY P VOLAND ,APANI MTOND AT NN ApYn3 (Shirthai & Yekutiel ,1991) NT-DY MNINY
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73233 PONY INRD NN ,2YAND DRIPYN 1T DY TNNVOID YN QUNI ND .03 WND 1010 KN
DM DAY NYDY NY N Y NN DYn qInN PR apna 23ANI 9N OYTTNN DINIPYNND
MO N 191N 1DDNIV DMIMIA VI NYIN) 1Y .Y NN aMND Y1ap 19N

NV 9 Sy , 79785 ,0'00AND PRON NPT DY IPNNI DNNINA DNVDWOVLDN DTN 2D 101YY
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Table 3;: Summary of Soaring Bird Migration Surveys. Autumn 1982-1990

TT ]

i 0133153 O'pny 1po 1 119019 N¥IN - DORP 43 1w |
| Northern Valleys I Kfar Kasse m- Cross Samaria |
— T T 1t T T T T T } * 1
| 1990 [ 1989 I 1988 “ 1987 I 1986 I 1985 I 1984 | 1983 I 1982 I Species F149%¥n .\wl
l t } il { } } t t t T i
| [ | H | | | | | | | |
‘ 3819 I 2492 | 3008 “ 7288 I 8045 I 7005 | 7399 ' 7697 | 7142 | C. gallicus | W10 |
| 78 | 66 | 52 || 39 | 79 | 61 | 49 | 50 | 48 | P. haliaetus | e |
| 83701 | 56533 | 74198 || 81429 I 114446 I 108873 | 38210 [ 141868 | 89239 | A. pomarina | 911N vIY |
| 214 | 156 | 224 || 45| 265| 411 368 | 234 | 296 | A. nipalensis |  maw vy |
| 3 18 | 9 i 37 | 13 | 37| 22 | 9 24 | A. hellaca | woo vy |
| 30 | 50 | a2 || 85 | 7 | 19 67 | 4l | 33 | A. clanga | w110y woy |
| 811 | 82| e22|| 1304 | 1973 | 1498 | 1127 | 1267 | 1176 | H. pennatus | m vy |
| 25 | 62 | 43 || 2 | 13 | 32 | 57 | 20 | 18 | B. rufinus | sury apy
| 1952 | 2166 | 934 || 46l | 517 | 352 | 139 | 303 | 80 | B. vulpinus | smito apy |
| 3] 6 | 5] 4z | 30 | 29 | 22 | 13 | 16 | B. buteo | 11N 3py |
| 437432 | 300972 | 347397 || 379672 | 415164 | 390612 | 380576 | 133621 | 319660 | P. apivorus |  osy1s mo |
| 173a ] 1131 | 1063 || 1195| 1051 | 759 | 447 | 293 | 313 | M. migrans i anme oy |
| 161 284 | 124 || 301 ] 346 | 474 | 265| 242 | 301 | N. percnopterus) on |
I 62 | kb ] | 76 || 27 I 73 | 32 l 39 I 52 I 16 | G. fulvus | T |
| 1516 | 1534 | 751 || 1236 | 1237 | 801 | 587 | 476 | 398 | C. aeruginosus | 2w e |
| 9| 1] 4] 15 | 21 | 21 | 17 | 6 | 6 | C. cyaneus | Y10 1t |
{ 55 | 103 | 47 [} 34 | 12 | 51 | 20 | 16 | 12 | C. pyzargus | ©s 119t |
| 26 | 46 | 12 f] . 33| 23 57 | 46 | 32 | 21 | C. macrourus | »MTe 11t |
| w46 | 661 | 215 | 6u2| 496 | 469 | 287 ] 341 | 340 | C. pyg/macro |*vafmite 1111 |
| 1429 2495 | 1584 || 1974 | 3418 | 3377 | 2916 | 2677 | 2923 | tn identified | nmim x> yom |
| 41722 l 41237 | 40560 ” 28708 I 44653 | 37896 | 29255 I 25318 | 21983 | A. brevipes lnl;i;sn P P I
I 868 I 1150 I 620 ” 1317 | 1761 | 592 i 813 | 513 | 385 | A. nisus ] Yi¥n Y2 I
| 17 | 12 | 15 || 2| 18 | 20 | 8 | 12 | 15 | F. peregrinus | 1T T |
| 15 | 8| 17 || 22 | 17 | 34 | 15 | 37 | 44 | F. eleonorae | oo ta |
| 19 | 15 | I 40 | 55 | 59 | a2 | 29 | 29 | F. subbuteo | oy 13 |
| 64200 4962| 2836 || 1833 | 5752 | 2820 | 1514 | 1097 | 631 | F. vespertinus | a7y 1 |
I 200 I 52 | || 460 l 294 I 305 I 355 { 197 I 168 | Falco sp. I vy |
} f t {l } } I } } I L i
I 580617 I 417073 | II 508676 i 603846 I 356756 I 514662 I 316459 | 445317 | Total P |

! [y [ | | | | |
!n.nm pn.t 102818 os3my yox| 123112 | 147440 | 111294 | 62207 | 62714 | 32378 | Double Count/Eliminated I
| oo3om | 2670 | ooaome || 21.9% | 24,47 | 22.1% | 12.1% | 19.8% | 7.3% | Double Count (%) |
— 1 1 1 ] ] 1 1 ) ! j

antta Ry Pn *

r T T TT T T T }
| 1990 | 1989 | 1988 || 1987 | 1986 | 1985 | Species 11000 2w |
} f I {— } f I T I
l 23616l I 146904 | 176322 II 202935 | 54683= | 63896~ I C. ciconia | 1% nTon |
| | | [ | i | I |
| : ——— ) } } i i
| l ! [ | | | l l
| 68539 | 76523 | 76909 || 65569 | 31165~ | | P. onocrotalus | *rm wape |
{ i 1 Ll | | 1 1 ]

71%1 nypYn navap ¥
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Table 4: Summary of Soaring Bird Migration Surveys, Eilat, Spring 1977, 1983, 1985-1988

1988 1987 1986 1985 1983 1977
7 9 A. chrysaeto; 0*yH0 VY
10922 17443 22762 75073 © 23318 19288 |A. nipalensis nMaay vy
12 47 35 61 25 95 {A. heliaca wny pry
21 67 58 74 40 A. pomarina Th vy
S 4 6 5 1" A. clanga D*YTI0KR Doy
429139 380441 465827 225460 109493 315767 [B. vulpinus Mt APy
28 29 47 105 34 B. rufinus VY APy
31774 313363 24728 28834 27039 26770 |M. migrans DR ERER |
52 102 76 138 468 155 |A. nisus IND X))
21380 49836 17034 905 2556 5958 |A. brevipes NIYINR NP Y
67 59 151 345 183 220 |C. gallicus RN
150 105 109 140 147 175 |H. pennatus A LY
2 5 1 6 4 H. fasciatus 13 VY
73 96 64 49 87 122 {P. haliaetus Tov
263 308 385 541 252 802 [N. percnopterus onn
71 171 93 242 371 125 |C. aeruginosus SRR R )
1 88 17 113 52 C. macrourus mMTY 1t
10 14 13 41 44 C. pygargus 09 117t
188914 293658 341777 851598 | 265775 | 225952 jP. apivorus DOYIR NN
143 42 144 1360 |Accipiter sp. *¥)
3775 _ 6460 149264 [Buteo/Milvus *N1/apy
31 17 111 9083 |Aquila sp. oy
63 146 83 8601 |Falco sp. - *t9
4 2 17 3 Gyps fulvus )
1 3 1 A. gentilis hima oy
30 58 160 Circus sp. *119%
9 16 1 F. elecncrae D*on ta
34 13 54 F. naumanni DITR 12
3 2 7 1 F. biarmicus D*PIN %2
4 -4 F. peregrinus TT12 2
54 - 20. 35 F. subbuteo oYy ta
2 F. cherrug 0*7°°¥ 12
203 2138 Unidentified onTn RO
688659 778224 873388 (1193751 474127 763737 |Total "ho
Dt N pon

Thtal Ciconia ciconia - 1990-1986 1°an M Tron 3"Av

1990 1989 1988 1987 1986 *

219191 248822 301048 234754 132251 *

DIIRD 0IMN NY , 025N oo ¢+
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IR INAYY MV IR PRDN HTTI2 090N Falconiformes D=7 naton DRI OMn 35

Pelecanus.) M¥n »Nipv (C. nigra) nywhy m1Ton (Ciconla ciconia) nmaY mTon mabin omn

1. up to 1 million per season

2. up to 10,000 per season

3, up to 1,000 per season

4. up to 100 per season

{G. grus) oy {p.crispus) Y0200 WIpw (onocrotalus

PNOM DIND NI ,DATITI NHDNW 390 NW NPINOP 4 292 DHYIN AN P

SITTE MYa Y09 1,000,000-7 TY TIND Y103 - 4ees ]

STV OW3A DO 10,000- 1Y - Y183 - e 2
ATV NYA B0 1000-D TY - Ty - - 3
SITYT NWA YO 100-D 1Y - NIND V1) - + .4

DTN NNRNY 1AY BINITH MoYN 2 NN 5 ‘o nbav
Table 5: Distribution of Soaring Bird Species According to the Intensity of Migration

Wiki'h A2IND NTOTY | VNON T T) 16
(1 on» + + + 4 + + + + | Pernis apivorus o’yay noen| 1
nypan 1 neap
am? y*an + 4+ (1 + + MR 9D JpY
1hva (Buteo wvulpinug)| 2
{(n*3>'n 8)
Taba naavn LR B + 4+t may vy| 3
oI 1N (Aquila nipalensis) Group 1
{2
(2 + + + + + + 4+ {A. pomarina) q9nin vry| 4
+ + + + + + + + TIYIXNR-I8P YIf 5
(Accipter brevipes)
oYy {3 + + o+ o+ (3 + + {Milvus migrans)} naine n>T| 6
1’3
2000-1000 -+ o+ o+ + + + + |(Ciconia ciconia)niab n1on| 7
72092 M| (4 + + + + + + + + | (P, onocrotalus) "i¥n *Nipy| 8
D*1In} R
(4 {5 + + + + + + |(Circaetus gallicus) 'm*1°'n| 9
aana (5 {5 + o+ + 4+ *Toy VY10 2 nXvap
NIND (Hieraetus pennatus) {(0*)°n 5)
o*avm) + 4+ o+ {(Falco vespertinus) a3y taf 11
(6 {6 + 4+ + (6 + + + (C. nigra) n1nw nT*on|12| Group 2
73222 NOvn
n*aym 1*R| (6 -+ + (6 + + + {Grus grus) M9% May|13
D *NALL?O
+ + o+ (F. tinnunculus) *13¥p 23|14
+ + o+ (F. naumanni) ovIR ta|15| 3 nxvap
{(o*y>n 6)
oyn DInvYy + o+ (7 + + (A. nisus) *i8n %31|16
(7 1000
+ + + o+ {B. buteo) q7n 1py|17]| Group 3
2312 (8 (8 + + + + | (Neophron percnopterus) ona|18
02991) NIND
2yn onoyy + (9 + + MU 1111|119
(9 1000 (Circus aeruginosus)
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mAavo

AIRN NTT)

1RON NT*T)

1280

(Pendion haliaetus) ‘Jov

20

+ [{H. albicilla) 23t-)2% Dv*Y

21

(M. milvus) NBYTIN D7

22

{(A. gentilis) 9172 Y2

23

(B. rufinusg) >v*y apy

24

(H, fasciatus) x*) vy

25

(A. chrysaetos) ybo v°y

26

(A. heliaca) wnv vy

27

(A. clanga) O°*YT799% vy

28

(A. monachus) NN NIty

29

{(G. fulvus) W)

30

(C. cyaneus) 215n 11t

31

(C. macrourns) niTv 11

32

(C. pigargus) v 117t

33

(F. cherrug) n*71*3¥ t2

34

(F. biarmicus) 0°'pi1¥ ta

35

{(F. peregrinus) T71) t2

36

{(F. eleonorae) D*%1n t2

37

(F. colombarius) *Tni 12

38

(P. crispus) Yu910n *RIPVY

39

4 nx1ap

Group 4

JING T AMINDD DYWYMIN DYINRNN 17.1% DPN-Y0NT I 35 TIND 3 AR N22va oMnnn
DY) NN 57.2% YD 0Y0Na 1000 TY D nvwada 17.1%) ,AyY 10,000 1Y NI DY 8.6%

LMY0 DYOM 100-1 MDY DNYaNa

AP AN DMNINEN ,0MINM TING O NNAPH DRI PY VTPRAN ,APNND MM Maya
OMIPD 19001 P9 .PVIYNAY NOBYA NIND D10 YD MNP Y DMNIN TPy INY TSN Nb¥Y
Y Y DNMWID NUN PN TN IR D) NITIN ,DMWR DIPBD DY AYaND Y TIN AN MWD oM

OYVTN NNIPN 00N ONW O

Yah DPMIV-27 DYWYNIND 1PNY NIV ,PNDIAY AYAND ATTIN MY DY nudon Mmn 5apd 1

(4,5 'on ONR) 1PN PNOD OY) NTMTIA DYOMIAN DN DY Ny
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LNAY SPR PNV DINYT MSYY NI BID 15 ‘Pl N
(JPnn AMOLYY NYNHIDN NPTUY-17 NRD)

MEAN NUMBERS OF FLOCKING SPECIES
DURING AUTUMN MIGRATICN

| J65.548

450¢"] |

400-/ LHGO OB .. . s —

3501 Fd +35,329

V] 93,166

%-. 300 . G
€ 250 1 _ S 71,421
@ +5,027 34,592
o 200 . B (B, — :'If..?.. 824...
£ 150 24246 9,573

100 +1,993

¥ 7 7} _—@’m “average+sd
501 e %;—f// average
“ average-sd

0 4
P. apivorus A, por[nannal A bréwpe ther RAPTO

C. ciconia P. onocrotalusA. nipalensis*

{1980) nNR PN TNy PO oYM *
Data — 1 year only (1980).
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INYY DYD 2DINI DNVT MO N1 DIV 16 ‘OB TN
(PND NMUDY NYSMN MNIY-37 M)

'MEAN NUMBERS OF FLOCKING SPECIES
DURING SPRING MIGRATION

— 361,279
/] +224,540

600- / g e
% ., +122,537

T | 239,213
/ 1 +61,388

3

/] 28,418

16,278

4 . 416752 28134
7 +21 ,386 965

(Thousands)
g
N NN

3

8
e
N

TAETN N e i —-—7
B <’ " average+sd

5 :—:—/ /" average

0 ' ’ s/ & . gverage-sd

P. aplvorus C. ciconia ' A brevupeéOther RAPTOHS

B. vulpinus M. mlgrans A. nipalensis
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ATHTIZ “PITPI-INNYY ININT HVANY APVITIIN YT TIAND 100 BNRA T 3.1.3

INAY? MO J9YVT-NSY DIPR3 DWNITA MWD AT APNDI MYRINNN MPNYRR MR NNN
NN 7DV DYIYS VT BT TIN NODIN ,TPRNYN DAMDIOIN 93 N 2NV 1R 100N DpInD TON
AWOND 1 AYNYY TPAPN NAWAN NON D3N YV mhyn MDIIIND YT NN PON 19IN2 3WND 1N DNN
P2 MY ,0MPYY DMININ NN PIND MEI SN ANDIYIIND HTHI DPMIY-29 OMPY DY TMdS
oMYA DI DMHYNA TR TINDY 191 ,NPMOND NIW MNNY NPISND INOMIN 1A% IMMDWIIRD o)
J121,N9MINN It MWD

ANY) PRDA 2ANA DN 0NN YU NADINA MIDIVIIND TN MPMV-I10 MTUND NPYT1aa
IPONY MMA MY NPIIV=-23D TN YN (6,5 '0n N

ABIYY HNTIY 32ANS NAYIND NS DIYNIY-ID BMNIEN TINKY DY D23 4001 7 'on adbav
(CV) Coefficiant of Variation Ym¥-a4% yinH

Table 7: Percentage of yearly coefficiant of variation in numbers flying over in spring and

autumn for a number of representative species

(Spring) 23°2N | (Autumn) ('no SPECIES 119'¥D

¢ 62.1% t 24.7% Pernis apivorus D°¥I8 N*°R
: 25.6% + 18.5% Ciconia ciconia NToN
— t 25.4% Aquila pomarina 1IN0 VY

+ 99 % t 22.6% Accipiter brevipes niVaxN-7%¥p })
t 7.0% |Pelecanus onocrotalus 18D NPV

+ 38.1% - Buteo vulpinus *hath 990 apy
+ B.8% Milvus migrans Ny N0y
2 76 % A. nipalensis may vy
t 12.9% + 20.8% Other Raptors 0’7NN 00N Y
+ 46.0% +19.8% Survey Yearly Totals ©D*71T1) 2"nho

DYION DB ANPa MmN (Coefficiant of variation) NMWOON PYNEN N1 0 AW DMTIND
DT NN WY 19.8%-5 NYNIND MNVDN ,DNIN NN DDA 6 P YNNI 25.4%-D YN oYYTAN Y53
A46% NI D111 7 P2 YSMNM 99%-D nynn AN AN ANV NNV DM 7 I ,3MIND
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SPTI2 AT DDA MDA APTVY-11T MTRNN DT DR Y13P2 DMYY 0B V90D

,DWPYR MND POt D WD DY DYNINIAD DIBINT ONNNA DN 17N DNDENI DHYMV-27 DNV .R
{Newton, 1979} 191 MLV

PIEE G102 MY MDY, P MW IYPTIM NN YIRNI DNNI DY NIV YNNI D1V .3
{Newton, 1979) 151

DNDM93 1O DBYY DY9INN YY JWIND BN 10, 7PN NV DU NHBPBN NN NMVY-21T MIAYA .4
nova

D09 11 ATTIN AN DFTTIN MNYN AN VIDNY DMYYN ,DMBDPND DPNINA DYMIV-25 DY Y
SPIPND 0Na MOXY I NOY NINY bndYND IR 01N

,NS1) ,O%Y 10 DY DYWN 10t PI8Y DY DO SY nDYH Mpn NMPOWOIN DY WYY OMPNN] N
15% -1 N9 ¥ MWPYI 0YPdI MINYN IN AP YODIAR IPIND INY) DIPHR MIRD Y000 D
MPBtY ONINA INYR 031 0M Y AYONN DT 3,004 OPRRa NN ,2*2pn3a (Newton, 1979)
MINYD ASYOND 21 MTHN .DMOIOHBA DNRHN DXAPY W 0PN THYHI VI H2TM NHOWI DD
9 MBRD IND .0 NN (Rockenbauch, 1975 ;Mebs, 1964) D10000 NMy¥oNn mwd DNnNa
ANYYNa OYTINY PNDI ATTHN AMDIYIING YY MPTIY-3770 MTONMM DN PON 0NN ,NNYT )
1y HUnY) NP DIT DNVYH MY”IN DN MAYNN MPDIIDINGA 132 PINY INND TR 0PN
ANBOLDYD I0IND WN DN NDRY I RY (DPINND NPN DN VP 100 12

- MYYIN INIY SUNY ,N9NM AN MNYDRA DMTTRN DYNa YN DY 31 YT ve mYmd .3

DOMBBN YTOI N T (1985 ,0UY) - mbnwnnn (Leshem, 1983)- :T¥ 1NI01 (1964 )OI TID)

Y AR TIMD WONNY D20 N DPYMADY DM 1NN RY IR MYSIN INAD DMPINN M P-0Y
Dy AMOWOIN Y nyawnd

A0 MNOY DPN MYOYN NTAY YD1, TIND NN MWD DY NDIYI DIN¥N NDMID PADN NTITIIV INND .3

NY ON2 DD PYNA 1D ,PAD PNY MNnY ,NNSNI NTTIIN MDIIIIRD 217 13,130 AN 10PD NN

MW M THOOND PN I ,NIW DD N2YOD DTAYD ININD 1IN DYOWNY IN 0NN NTRY DNNM
DY YAUN MY ,DYIYYDY DYDY MITTI DYDY DN

FADN Y RO IMYBYR TIND IPIN OYIT JPNAN NVD 1IAND NNV TOY MIPYN NN Ny
¥} 99% 1IN (MY VM) 76% (DOYI¥ NPNIG2R £ DV TIOTYI AMVDN NN DYOYIAN DRMANN Pona
MTOY 3-2 HY APAENN YDUIANN 2ARI PONTRD AN XA NV NTD N PNDIAV Ny (MYIEN-INP

L33%-2 DN NIM AN PN PAND NYOY NN MM 3 TIND NN DTHY INPNS-IN ATTIN DY 2]

PHON IOWY AN YPIPID 2PYHRN MNIIN DY N MmMynvn nyavwn DIYPRD MPYY 2T 1
£193 YonY ARY IDINM IPOND MK 1IN MRN DY DWPRN NYIWH RYNI ©NMB PN VY1)
3.6
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MNOEN MID DIPLA MD-MMDNNT NN IN MONT AN AN NN Hvnd hav) ohnav o
OYOINTY L, 320N DD NS APNN NUNN 2 NSNDI L1987 2N MWD ,NPND IPT NV YA nHan
STV -0970 YIRETE D292 NN NYad NN

0231 OM2N DN TAVHI NNMYDYN DYIYN ,NPNDN NNWD 22N OMIND DV nHaann norad

NN 17N 2YANI OYON PO F0% NN RDNT MM MPAYNT-INP I DMIEP It P91 DM

Y933 oMY VPV NINI DYDY DB NOX PYa MY Y Mpnba T Ot PR LT1aba o 9 T

N 27 NIV OWIN WON NWN MY VIDY-DMIVAY 20N 1PY 0NN DPMTY YD VPN OYTH

- 1251 DN 905 AN 1985 AN NRAPNNY DINNIND DIV IMYN ININND WOYIW IN INOX 19N
! 1987 1*2AN2 49,836 N

NNV TUV-370 YNMWOND 1IN APMY-171 MO0 NMan M ,7 AHYAVva DYAPNnD DIMND

YN P TION DNND DM 1D A 00NN OMN DY DN TIN nyen mym 11,13 'on nbav mmd

AMPOI ANANDNN AN NP 12YDN 2 NWNRY 530,109 ,0V 1900 oo mowd Pon bw aaynn o
(P<0.04, r=—0.796) .oNNN2 DO - M

JBD  MINAD MOEN -MTPM OYTTN MMBD NN DNV 190N 1Py DNV ,D°»apn DMphna
o"mN wnn (Hough, 1986) a"nNa Hawk Mountain nM0va p000 n191a mo8n mav 50 D120 bund
,1960-19446 DMVIVY MNYZ 1) (Buteo lineatus, B. Jamaicensis) 01930 ©¥ap¥n M 2 Y1 Yw onnivn
25%-10% 172 1)) NHDIV NPIMDI DMV DITIANN ,MYYINNT NYINY M8 NN IMOIYOIN A JnavY
"D AN - (Moon & Moon, 1985) p11-1) Braddock {19103 DYO9T D13 THOSN MY 8 1M ANWAN
S0%-2 1y DR DYOMAN DYYAN A OYmv-1In O TaNN

NMOLON ST TIBND I OND ONYN NPAIY DNWAD amra MWD Hapnn NN M AR

NN DNV 90D TYVRA apyv (1980,1985) N. Smith v »apnn omnn "21pa-anny” »MnNa nmmbhy

JPVIDN DIYTY 1980 DIFTTIA DM 1HDB SV Iy MO NRPIND DYY D100 AeNa 00T NPT

DD TN UNWVYN 0 NDIND WONIV DRI MY NS MDY LUInN DYWN YONT mMnnd
XD M9 DY AN ARRWHYHDN MTT MNNd 9D 103 ,hNaNT-MmTp) nY NN

MNAN 7MND NYaAPNND (Smith, 1985) N2 YIION ATV NPAYN NIV ¢ MNYIND
MROY-130 MND3 MYYTY 1PN MPVD DN DY ININL1982-1970 DNIVH A NAY ,DYVMYTH DOWMN 4

NNANIY
1. Buteo platypterus 243,901 * 135,139
2. Buteo swainsoni 210,652 * 98,392
3. Chatartes aura 191,242 + 88,251
4. Ictinia_mississipplensis 12,122 + 13,379

Total 659,889 + 305,231
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,OIDNYNn DI 4 YY PNV YNIWN NN1 PI N1MU-3I0 MTIND HRR AXNUN 8 ‘en 0539
IO BYIY3Y U0 DI T BRRNINOY

Table 8: Comparison of annual fluctuations between Panama and Isreal for 4 flocking species with

similar behaviour patterns in the Old and New Worlds.

nn)a Species| 1'70 100 1°min Species
147 Panama| (Autumn) || Autumn) wmwe Israel
Buteo +55.4% + 24.7% D°yYI¥ NN
platypterus {Pernis apivorus)
B. swainsoni |:46.7% + 22.6% NIVINN=-I¥P )
(Accipiter brevipes)
Cathartes aura [:46.1% 1 year nay vy
Data {Aquila nipalensis)
Ictinia +110% 25.4% 470 VY
mississippiensis (Aquila pomarina)
Total DERL Al )T e lela}
NPOIVIIRD DY) +64.5% £19.8% (Total)

TINAX IODIVY DMMAN YO-T0 MNNDA NPTIV-290 MTONI NPIWEH HRXA 12 ,ANY § 'on nbavn
AN PRI ONININ NNWYY ,NN293 YN0 MO0IVY AMNMDIVIIND DI-10 AINWHD PRV IR ANy
ONNAEN OPHY NI NNINA PRON MVIOH 3.5 19 AT 7 1HNT DRI 1D NN YN

PADN PO NVVYA 100 DINIEN 10DM AVODN NRN MM MYTY ANy oDT1and N1Yon

NN DD NDINT - IMPT MNNDIN PN ANTY-290 MTHND 122 MM NANM NV NTMI9N AN

MMIAIN MTINN PN ,INNI OI/MED O¥AIND 80D NP N2, Ny MM 1 MTImnh P nam
SMNNAD 3.54:1 NONMNY DMPOA 2 Y'a MTIINI 00NN M

MIVY-270 NINYHN AR PRI 1IN TIMND 1) N 9 ;oynun-1n mpond owmn NN ,NOD
*WPI-INNS® DNNHN MMPNA 01, DNYPIP TINY 1N DY DOINNI MPHNPN MITIIIND v manym
.ormynen

MPIND DIMON WIND D21Y2 ,10N w0 023 IRIY? 1D DT "1ap2-"INNN" 0NOn ,TPRD
1D AN ND3PY DMDRITIN NIMIPR TN 15t IS RSN DIPIIRD 2N N PO owhan phna
oM5INN OO PEN 2201 IR PUN 10N2XD YIINNY NN MPOWSINGD DY "UT) 10" DY nad
LEP NPDA NI "R DR MNDY OMYD DNWMIANN ,POR-TIIND 0YINY 1P NOVN DRPIND DN
Y MODIABN MUY MWD DY TONDM 23310 YTHH PNMNN YN AP DMINNDT D% pOnavd
Pon ;199 qona (Cramp & Simmons ,1§80) D2aNnY DNIVP DALY TIPIN PP-DY NIVIW YD
(MYAEN-IED D 0D IR ANND VY ,5vnD M) Ym0 ItRa DMIPKB OpPRYNBN 0NN
DONANY OMPN MR WIPN HZA1 11PN MIENI SPDWOIND D¢ YD TIOIN Daph TIND hep PN
STIND VDR YT DYODOIN TIOWN Daph Mo bYant) N3 Y how by DNyl
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Cramp & Simmons ,(1974) Bijleveld (1979) Newton (1984) Gensbol '3y ©'Nawm ¢ 'on nvava
PNDN AT DMODIAN DM OPAYANN 0NN I APTIVIIND 7T AN MDD NI ,DINRY (1980}
,MAYPN-29YR MININ M) 000 KDY DMID0Y .ANDTYN MND1 MWV 10D SR Syp anaNm
DYDDANS 32 191 DD MY MWD NMVIPAT NI 0N NK DHN N WS TV ATTN INMOLNY
LPON 27D Y 15Ty PYODN YT PRI MMOPIRDON MPDIDIND DY 0NN 2

A0 MINIY ANNWHS UNIY? DyP h1ITIa - PALG) LEPnonn 91393 nPYIYMIN Y113 9 ‘U abav

PPN MYIND 29191 NI 19919 by
Table 9: Population Size of Flocking Species Migrating Over Israel Compared to Data on

Number of Known Pajrs in Breeding Areas (according to (1){(2)(3)
1. All Raptors; Cramp & Simmons (1980), Gensbol (1984), Newton (1979)
2. Storks: Rheinwald et al. {1989), Schulz (1988) Salathe {1991)

3. Pelicans: Crivelli et al. {1991)

This ANOYIY NPPO1Y0IRA 2T 9Y D*IIPN NIIIT 190N 1m0
study 1pn n*°vo t At pnnl| (Litrature) M aaon
(y'no) 345,456 = 85,543 £ 21,750 D'YIY NN
(2°3n) 361,279 £ 224,540 {pernis apivorus)
(1°no) 34,592 : 782.4| 11)°pn »Mixaw 1191 £500 NIYINR-TEP ¥)
{3°3r) 28,134 z 21,386 23310 TIND YTon {Accipiter brevipes)
1*no) 93,166 = 23,666|pona o*in) °R ¢ 850 971nh VY
(N*O17) AXTA PNIRN D) (Aquila pomarina)
{(1'no) 24,246 (1 year) D**nInd 0Ny 1R nany vy
(1*an) 28,134 + 21386 (A. nipalensis)
(2>an) 321,021 & 122,537 54,950 - 43,840 *NATH QNN 3Py
{(Buteo b. vulpinus)
(2»32x) 28,418 = 2,528 12,350 - 8,300 NNNY DT
. {Milvus migrans)
2,847 + 1,783 t 1,150 Y 12
(Falco vespertinus)
2738 206,060 Breeders (2) M2y Atron]
(nvtn) 117,201 (1984) 261,000 Nonbreeders (Ciconia ciconia
{(19yn) 239,213 & 6,388 467,060 (2 ) Eastern
Total 416,414 = >"no Population)
TWNIPY
71,421 ¢+ 5127 (3) 10,500-7, 345 (Pelecanus
onocrotalus)

119 APDITIND YT 10D DRNNIY ,MNPHN NPDIYIIND STH BY YTHA D, M1 oW n21vNn

Yy 1DYDAN YTIAN 17N AYYNY NI 2T 4193 MNIY DIMYN 0V 00NN T PUNL 0PN MNIND
MWD VW) TNNN VY MIPIIR-IEP ) SN SY YN0 DPNYRNN DDNTH NYRN TINR YD
Y1y 0NN (1980) Cramp & Simmons MDIYNY NTIWN PY2 NOMNI DM ANNYID POIN NN

510 703 N nPHRN MOYOND
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(3.4.3 P09 AN 112NN NN DYAPH DMINNI MYAER-WNP N FNND O NTITI DY DMIND
MOEOW YNW? YD 21N PNDA NOLIN MYASNT-INP N v byt IPDDOIND DD 1 AN
MOUIRD VYYD P .M NDY MY YOIpn Y10 2%aN1Y INTY? DI PIDa A210 AN nn oYy
1 YYD PHDN NTTIA NADIN ATIM-DIN-INIY INID ,NDIND "P1EaPa-INNY" MIRNI DNOYIY Maayn vy
MY vl IR (1980) 123 NPR PND MW DY 190 DY ,0ION ,D'00aM DWN (Shirthal, 1982) NN
y1n (1988) MIva 10,922-5 (1985 MVWA) 75,073 P2 WIVY MHMNOI MAWN O 1BON 1MANI Moxn
AW MONN T TIVO POD AN N NN DNYD NN MY KO DY Aan dNY wasnn
D»MPON MR ,oNT)

DY 1OYN IN PRAWM MOIPOIN DTNP NOTYn ,0IBN ,2aph OMIVON) NY nMBda 01T N v
T JDAR JPN MEINI PIITIN YMDOD YR 10 DY MODIYIIN DTHD MDA NDWM nywn Dy
£3.4.3) MYMOVN THRAN PO NINA )T VNN

10NN HMDA *P12P2-IRNY" MIRND DYDYAPD BPO DN AMDIINGD JTI MWD P NN
VYN BV ,AMN-DN-INI IED D Y0IYAN WENIAY PRD P o0 (1989) Welch & Welch »n md
(1983) Bijlsma T 01T 2p0» 591031 NN 85 31N RwWh D1apna many Yo 76,586 NPIN NNya
JN39Y Y00Y 64,880 - 1981 YNHDI 0N OV XN1D2

WONIP DPBIPBN M0 MY INN DMDNNND TINYA TN 9NND 2pY SY OYTTRN MAa0n M
N3 ,70MmN NHAPND 0N ,TI/N ORI 5N 2390 12 5¥ AYRIND PTIN IO NIMI PPN NN
DT I 3PN 1AV ANND MUOON MDWLMND JTRN MO DNIPDA VNIV MYNIPDHN O0%aN nMMnd
D09 PON INY YV 1NN WPRI NOXI NTTN TMOYIINT 1OP PPN P N DN T
YN a9y 3 WO DN DYPHA ,TOD DNNNI IR IMIND O TIND DY DOV MY MaN)
J°0A0 DY ANDIPDIND DTN AN CTIHIND DO 1M NDY "PEapa-anNnyt minm XY

MDA VEN TIT DTV DMIRND MDD ATONN DY npnn AMDYIING Y1) Yy 0N ToIND
TDIDOIND DY NATI-211 NODN NAY DNIY? HIXB DYANA NN NONINN DIVY B DY NN NWHH Hayd
(TN NYPAA) DMIPHN MNNDN XA 22NN VINN P 0N DPYMIY-I1ID DMOIN ,12AND DIBN .2%ANa
NN 2WHB MNV-1IN YNAND DO TR (1987 1NN TIN) (1984) NN NIV P PR AP0 T
MININBAD NP N2 TDIPH D OY YPYHN MTON 416,414 DV NYNION MUY DY YD NRNBN
902

Yov (1991) Crivelll el al ¥P=HY MWV 10D NENRN NIPYT DY DMOTIIIN NPPR im P
by DMNANA PN NP OYIPON MNP DIBNM ORIV DYN PN NAYIN HOPINYYHN IMDIDNN
OPMV-190 OYTANN (71,421 5,027 SNIV-17 YIWNA 1OD) PNDN NP0 DONPH N 13,600
AMON MAN? DY DYDY (7% O'PNOND YN DI AN ODYHN D) 0N DYNIPYN MDYIIING
PN) DNV 7-5 1Pa¥ D2 M MNAAY IMN INIPYN 2pYRN NVW MPBN DY TN POYOIRD DTna
VDAY DYOM) 0.9 YN NAONY NYAND MUNNI (MBPHN NPDIDIIIND 1T POX YD)

1972) YNV 95 Life table awny vwonw (Rate of Mortality) 9% Yon nnmn o1y Py mmd
AV DINDN TN MOIDOIND DT 30 NN DNV 15-10 90D yn NOPY PN TVINY Y1IOIN] (Krebs
DMPNN VLI NHoN

SO0 TIN 10D Y00 YR DN DNAY DY DYMINN DYPRPNRN DYPHRNND 3% PN DY NN
OPD AN D) DY P YD PR DMWY YN 1D 0319 DN DY DN VDAY NOIoha MmN
MRPD APDWNN DTN PHTHI 2AVRD 1NN N -
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TMND MVYVOND N DPIONDN 02N HY ¥SHNKHM NMMMIV-270 NPda ADNHH APV B1reY
POUIND DY PN DT MID L PN0N MWD N9YINN MIMNI IMAYA NNY 2aNa YT DYoo D
5y Doanna TR VTN DMMY-1T OMPY NBRY IN VTN AMMON DY poanna napnn
JNAYY IN DIDID WO DY "apa-INNYY

PPOOND DTN DY 00D ¥y11 DAPY MWAND "P1IPA-INNN"] YIV-21 ¥'PB MNAVEN NNt OY
NND "PUPI-INNE® NN ,TPRINDID MAWN 1Y W0 INWYD 10P1 MIRNA WapY Nwpv onvenh
Soyna

DONDN P3 YEMN) AMARD ARNPT N DIVP ,PNDA N0V IPIIV-290 MDA YS1IBHND MUon
;DD PNDN MM NP ANy AN ANay o bHia AptYa NNt IR (22AN2 46% nDWY ,19.8%
MmMNYD N1AY NOW M DY .2MIRND MY IR MDD JTN 2Y MNP PHX 119 nnd ,T>0b
MPYD AN MMYDYD 19I1NI ,PAD NOY ,N0YN qONIN YTBN MIHKX ,AYANI NYN NI D) DY D*InY
{3.25 ,3.24

JOMINN 09PN OIPOB YPRN OY 1Y ,2MANI) PRDA Y9N-TO MO MMROY nRoon MmN
DM PAN Y2¥3 TPNI OWHOM DPMY-311 DM DY VOVINN DNAY DN 8,7 'ON DMIPNI MM
ANMIA51* 0y WATHY) PIE-5 YNm ,/pNpp yasa Dwreom 0D IN ,DYNIV-TN DMIN) ¥ DYDY

AAND N1

MDYV NOW? 0N 2APY PO NMNN NIV P PV Y811 DY - AT 12702 (1985) DYONT 1P0 MM N
ST 27H02Y 27WRN 2333 ,NPRA OMINt-11 DYPD ¥sab

M3 PRY2 1984 2YANI MBYS -TH YNV 1P0N VON) - 11 NYPA *NMHN 131 - MToND 2IMm .
200 VY APNI NN NWH IMOLDIND DTN DY INUNT BN INN {1986 VTN L, 1IN) INY
2NV I9IND NIAPY PINNY

%y 902NN ,TA02 TV V0O MNBVOY 191N 1NAPY N NN ,DINNRY - AN DONIPY M .2
OO0 M)

Shirihal, 1987) YNO2 NVYYIY YIY-TN 990D NN MAWYPD VW NN AN P NIV - PNDN NTHNA
(1980
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(T NK DD Y915) O by 1PRVa DINTT MY NTH NIN-T9 DI1PD 7 ‘OB TN
;00 U5 YW TN MOIUOIND DDOn OMINND PB DD DY ny¥mn nPniv-27 mnd)
(oYoonm O9onIAY

VAN TG AL COUNTS
OF SUARING BIRD MIGRATION - AUTUMN

ITOTA L: 769362 I

A. nipalensis* - 3.2% (24246)

A. brevipes - 4.5% (34592)

| Other RAPTORS - 1/2% (9573)

P apivorus - 44.9% (345456)

Il A. pomarina - 12.1% (93166) I
l C. ciconia - 24.8% (190908) '
*. EILAT, 1980 ONLY
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(29NN DPIPT YY) IR Yy 2PANI DINYT MDY NPT NON-TY BIDYY 8 'PH N
(OYOYNM DMBDBA MTIYIIND U1 OWINNA 1D 55 DV ny¥Immn nPmw-19 mnd)

ST TUT AT BRI CAIIDATIOWN, CDRINGG

ﬁbTAL: 1399130 I

RAPTORS, Judean Desert*- 10.3% {145000)

l MEAN TOTAL COUNTS

Other RAPTORS, Eilat - 1.0% (14586)

A. nipalensis - 2.0% (28134)

P. onocrotalus*- 5.0% (68000) M. miigrans - 2.0% (28418)

\

l C. ciconia* - 12.6% (177201) ' ' B. vulpinus - 22.9% (321021) I
i
\\
[ C. ciconia - 17.1% (239213) I i P. apivorus - 28.5% (361279) I

* Raptors Judean Desert — data collected during one year only, spring 1985.
{1985 2 aN) NTTA NYAYN MY - ATIN® Y2TRI OYONT DT

* P. onocrotalus — estimated data based on autumn migration
PP P 7Y DUIANNA DYNIPY 901D Ta51 NN

* C. ciconia - Eastern route — Rift Valley — data collected during one year only (1984)
£1986) VTN PNIN IRV M2 PRY AR MTON P [(1984) NTTI MOXN Mvn oMM
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JIIY 2OV BY (18N BY BIPIYN BIPBN NYNN JY DIPNIN BIIND SID 19 ‘OB hYao
PRVA NI PIOD WY B3 HYIn K-)

Table 9: Summary of Mean Dates and confidence Limit’ Median Day and Peak Migration
Day for the Main Species Migrating in Autumn

I T T T T T 1 1
| confid-} % Apper-| Confid -| Peak Confid-|Median| Confid- | Mean Appereance| Species | |
|ece 1imit|eance day]ece 1imit| Day | ece limit] Day | ece limit | | b
L I I l 1 i I —1
i | 1 — 1 1 1 —
| mn]  nnan muyfrve 03] = mon] prwm| e 13 | _smen avaa g | versa o ||
| o = 7] wxwn|  gpo-ma]  ywnn| o] o1y piwa) | 3ramn mes oren| |
|€0.9911m3) kv £123(0.99 jinva) ypun on| awn| (0.9 | | |
et} i : -
] £7.29] 2.1 | * 4.98 [ 07/09 I *2.19 07!091 +1.86 07/09 251 ' OYYIY MR I 1 |
| } | | | | | P. apivorus| |
e H— 4 : | i
+360| 17.1 |+ 3.60| 21/09 | <« 1.68 | 21/09] £ 1.75 | 20/09 264 | myasr-ywp v | 2
| | i | A. brevipes | |
: | i e =t
t 6.90 I 21.6 + 3.09 I 01/10 | £ 2.10 28/09| £ 2.76 l 29/09 273 I qun vy | 3 [
! | ! | ! | | A. pomartna | |
t t l t | t } +
[+ 1.68) 9.8 |+ 3.20|28/09| +1.38 | 28/09] ¢+ 1.8 | 23/09 267 | worion | 4 |
| | | | | | | C. gallicus |
I l I ] ! l I | L1
f 1 i ] ; | 1 1 —
* 6.6 ‘ 15.6 l + 5.49 | 20709 ‘ *2.10 I |9!09‘ % 1.62 | 19/09 263 t oy I 5 I
| | | | | | | IN. percnopterus| |
I i 1 | l i | I —]

1 ] 1 1 i 1 { T
+ 39| 11.8 |+ 6.69| 24/09 | £1.98 | 23/09] + 1.8 | 23/09 267 | qie e | 6|
| | | | | | | |C. aeruginosus |
| i % |
¢ 12| 9.0 |+ 279 23/09| +1.89 | 21/09} +1.35 | 22/09 266 | my ey | 7|
| i | i | | | | K. pennatus | |
l ] 1 1 ] H i -4 ]
1 T T T 1 f I 1
| +2.46| 17.5 | 217.49| 21708 | + 2.70 | 23/08| + 3.78 | 29/08 262 | mav avoen | 8|
| ] ! | | | | | C.ciconla | |
1 | i | | ] I I |
I | I 1 I I ) I | 1
:1.03 | 10.0 | + 2.1 I 26/10 | + 5.7 | 20”0] +12.39 I 14/10 287 ‘ WIpY | 9 l
| | | | | i | | |P. onocrotalus | |
TS e R B : | -
t10.8 26.4 ] t 4.98 I 03/10 | + 3.69 | OZIIDI + 3.09 | 02/10 275 I 1y N IIU I
| | | | | | |F. vespertimus | |
v sl B S - | i
: 10.5 I 20.4 l + B8.10 l 09/09 I + 3.90 | 1”09| + 2.58 I 14709 257 | nne ast {11 I
| | | | | | | M migrans | |
i ! ] | I ] ! I
I L I T ] 1 T 1
| 300 |+ ___ {23510+ ___ | 23010 ___ | 23/10 296 | = maw vy |12 |
| | l ] I | | | A. nipalensis | |
1 i 1 1 1 i I i L
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Table 10: Summary of Mean Dates and Confidence Limit, Median Day and Peak Migration

Day for the Main Species Migrating in Spring

r 1 T T T |
| confid-| % Apper~| Confid -| Peak | Confld- |Hedlan| Confld- | Mean Appereance Specles | |
|ece limit|eance day|ece limit] Day | ece lluit| Day | ece linit | Day ||
I I I l 1
| } 1 T 1
| nl nyan 1 mnfree 0| =1 ana] pramjoe Mmoo _psien npanorr | nsven o
| o - yuin|  oo-na|  wyion| 1nv| o]  pmw) | 1rmn ey o1a |
|o. 99|m\u| M oM | | 1iven o] 1vsen| (0.9 | | |
| 1 l } 1 1
1 T { i T |
£7.95 | 17.7 | £16.53 | 10/03 | ¢4.77 | 05/03] ¢+ 4.17 | 10703 69 | may vy | 1
| | | | A. nipalensis|
: i | i
£525| 19.5 |+ 6.60 | 31/03| %291 | 02/04] 2 2.73 | 03/04 93 |+natn qvin apy | 2
| | | | B. vulpinus |
| o i =
£31.8] 355 |+ 4.65| 29/03 | ¢3.5 | 29/03| +3.21 | 30/03 89 | nne w1 | 3
| | | | | M. migrans |
1 L L i I ] l ]
1 i 1 1 1 I 1 {
| +16.53 | 46.0 | ¢ 3.30| 24/06 | 23.30 | 24/04] +3.63 | 24/04 115 | myasn-wp 0 | &
| | | | A brevipes | |
—it i | | -
£26.27| 3.0 |t 4.65[0905| £1.71 [02/0S| £2.28 [ 0705 128 | oowwomew | 5|
R | | | . spivorus| |
I I I i l L. | b
— T f I 1 i ; 1
$4.56| 16.0 | +14.52] 28/03 | +8.07 | 01/04| £ 5.46 | 02/06 93| * may nmon | 6 |
| | | | | | | C.cleonla| |
{ l L I 1 ] 1 l L1
I I 1 ) | | T 1 T 1
2489 | 108 | +10.80 | 09/04 | +2.55 | 08/04f £1.92 | 10/04 100 | m vy | 7|
| | | | | M. pennatus | |
b i : -
$6.84| 12.0 | £21.90 | 12/04 | £11.01 | 07/04] £3.81 | 1/04 101 | q1o e | 8}
| | | | I | |c. aeruginosus | |
l 1 | | I | 1 L_ |
1 1 | I I | 1 | 1
£3.06| 8.3 |+10.65| 0504 465 | 28/03 492 | 01/04 9 | om | 9|
] | i | | i | |N. percnopterus| |
1 ] i 1 1 i 1 1 ) i L1
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Fig 9: Comparicen of 9 years of Lavant Sparr==hawk aytuma migration
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Table 11: Comparison of arrival percentages of several flocking species in autumn and
spring

Age of 90% Percemi:age of Percentage of Species
Maturity of Population| Mean Arrival on | Mean Arrival on
(spring) a Peak Day-Spring|a Peak Day-Autumn

nvan 93 | 90% nyoIn YRIDD OYAN TINR| YXIOD AYID RINR 1°bn
130 MMIAYNOITIIND HV| 3*IR - N*@ DI1°] 1Y - NV D12
1 9 46.0 (:16.5) 17.1 (£3.6) NI PIER-TNP Y2
(A. brevipes)
(?) 2 11 37.0 ($24.2) 24.1 (27.2) oYy NN
(P. apivorus)
D’)°’n
3 21 35.5 (231.8) 20.4 (£10.5) aMmne N0t o*pinbnn
(M. migrans)
3 - e 21.6 (%6.9) 97N VY
(A. pomarina)
(?)5 33 17.7 (27.95) Yo j11m)) 30.1 maw vy
(nTTY2 MY (A. nipalensis) /
3 39 10 .8 (+£4.8) 9.0 (£1.2) TRy LY

(H. pennatus)

3 62 12.0 (:6.8) 11.8 (£3.9) Mo 117t
(C. aeroginosus)

5 57 8.3 (£3.0) 15.6 (26.6) ona
{N. percnopterus)

D*)°n
ND
o*pnYnn

3P 1PAM ,PN0N AT INNWNR ThPRI DWAND 2N N HINND ,0%pnbnnn oyna
TR AR MOYIN NNYNN 1P ,2MIANI PN TNIRY WD DMINNRA ,0MINAN MDIYIING APa
AMND OIMND NIV OYNYPY OO ANID NYAN ,PNDN YD AN MNP ANTIN DYwnn Lany
JUPN INRND

NOYI ANNYNL NP DRID NN PHVY DN, DHMYRYHN ODTINN HY Yavnd Nuyw 901 0
ONN AW 2P 10INT MNP DINIMND DNVYD BTN MND DDNNN DIOMNTY DMYONRY ,NIPN
DPPNZNN DPNY DY110D DY 1IN PRDA DIMITY DY DWONA ,0Ypnbnnn

NI ,2%ANI DYOY9N DY 90% NYSIN SY mywnn ST NOvhR 0»a YNNNN NYann HNN NNV
M| TR NUWY AYMONN HNN 12 TIdN DN AORD 11 ‘DR 1Y3V3 OYBA YV MPn MMaY avann Y
= TP MMI3Y NI OWINN DN DV NMPDIDIIRAY ,ATAIYN MIND 12005 N0 Ot N1 .PIBN Naan
M2 HNN ¥* DNOV 7000 MY INING %3 DoP0Inn 0NY ANNYA TN MDIYIINI O 1PYND 1NN
MMA27 TUWNY V3 132D YNInD NWANKRD-INP N MPOIIN 790N .AYDIDOING DY YY v any
™MD HINND PRMWDI 12 NOWD 0P 1291 PPN PNIRD INND OMNNND DM NNIX N2 NASND 1NN
AN2WN VY NIYY (DY §) INNT PN NN NN 90% HY 130N Y1 0N (46%) DO YY Aanva
PO YNIDR] 00N NOWN D12 ,DNNNAY ,DYNING YOU IMPDIYIINDY Ny mnaab § Yma oo ynnn
DI MM AT YN (DM 33) NP2 TIND NI MDLMNNDD 90% SY Nayrn Yy o) BINN 17.7%

{11 A20) I MIVP NYIWNI D ON ,0Pndnn KOV DN
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NTITIS MVITIN MMV BIYINBA DIPAYNDN DIPBH § HU MIV-29 JIH DI1P*Y 110 "0 YN
SN DYDY S MOIMBA MMDIN ARNYN TIH ,MIPH THIRD DO DIV 193 PNUN

MEAN TOTAL COUNTS
OF SOARING BIRD MIGRATION - AUTUMN

{ | e g////////// ////////// P. apivorus
( V/ W{// _." - W C. ciconia

/// K ///%/////// A. pomarina

7 ////// ////// A. brevipes
e V . onocrotalus

. e "
0_ 7// “ ; % // A. nipalensis

17.7 19.8 8.9 28.9 18.10 7.11
9.8 290.8 18.9 8.10 2810 17.11
DATE

\ A ANANANANAN

NUMBER
(Thousands)
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9N W3 DY NVIBYL PNDI AWM DURD DOPINN APN D ,TIOY NN DOONBH IR
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JDMTRY Y0012 DNV MRS NY 10 NBRD THMNY AN NOYIR MY DY nh
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(DYOSND BIHDN) - IINN NTHTIS DYPAINDN - DY 6 YUY MMY-2 PN DI 111 ‘D1 X

MEAN TOTAL COUNTS
OF FLOCKING BIRD MIGRATION - SPRING

82216

2
T
i
N

; | 7 f | W/’V pivorus
/ W f % vrlllpmus

/%//,//////// 4 ) : :" “VY ;4 %%/// C. ciconia

m—'/ - 8., 2 e
w7 Ak

1.2 11.221.2 23 123223 1.4 114 21.4 1.5 11.521.5 31.5
DATE

NUMBER
(Thousands)
2
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Table 12: Wave Length of Several Prominent Species During Autumn Migration: Appearance

of initial 5%’ Appearance of 90% of the Population’ Appearance of Final 5%.
Total Wave Length.

Total Final 5% 90% Of The
Wave Population Initial
Length 5%
(a0 n* THIR ¥I9IH D*33210]) 19NN 1°n
mr "o 5% nyain 90% nysin 5% nyain SPECIES
230 PNIN GRBRRL I hA AR h R D* IO
63 15/9-15/10| 30/08-14/09| 17/08-29/08 oy h*eN 1
{31) {16) {16) P. apivorus
47 27/09-17/10] 14/09-26/09] 01/09-13/09]| miyaun-%p ¥y | 2
(21) (13) (13) A. brevipes
56 06/10-17/10| 21/09-05/10| 22/08-20/09 N vy | 3
(12) (15) (29) A, pomarina
51 10/10-19/10| 15/09-09/10| 29/08-14/09 TR A 4
(5) (25) (7 C. gallicus
50 30/09-17/10| 06/09-29/09| 29/08-05/09 onn | 5
(18) (24) (8) N. percnopterus
56 07/10-17/10| 07/09-06/10| 22/08-06/09 M0 11t | 6
(1) {30) {15) C. aeruginosus
57 02/t0-15/10| 08/09-01/10| 21/08-07/09 my vy | 7
(15) (24) (18) H. pennatus
75 13/09-31/10| 16/08-12/09| 01/08-15/08 Nyab nt1on 8
{32) {(28) (15) C. ciconia
114 (08/11-20/11]| 18/09-07/11| 17/07-17/09 “wipe | 9
{13} (51) {50) P. onocrotalus
47 13/10-19/10| 13/10-25/09| 01-09-24/09 2y ta |10
{5) (18) {24) F. vespertinus
53 05/10-13/10|31/08 -04/10| 22/08-30/08 nne et |11
(9) {35) (9) M. migrans
64 02/11-29/11] 13/09-01/11] 26/09-12/10| ** mayy vy |12
(27) (20) {17) A. nipalensis
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SYANN NTITII DIV 18UA HY YUBBH TN B TN AYIUH IRNYN :13 ‘o hYao

- §7 -

Table 13: Wave Length of Several Prominent Spacies During Spring Migration

Total Final 5% | 90% Of The | Initial 5% Species
Wave Population
Length
(930 °n* TIIN Y2910 _0°*313103) 919801 1'n
m> 2"no 5% nysn 90% nyoin 5% nyon
930 TNIR) YV OV YUl YV DIURY
aomRn| nroIdown| AINIINN
93 28/03-17/05]| 23/02-27/03| 14/02-22/02 nmasy vy
(51) (33) (9) A. nipalensis
90 16/04-24/05] 22/03-15/04| 25/02-21/03]°>n th 930 2y
(40) (25) (25) B. vulpinus
92 11/04-31/05| 21/03-10/04| 02/03-20/03 e Nt
(52) (21) (19) M. migrans
" 27/04-18/05| 18-04-26/04| 09/03-17/04]| myIuN-p Y)
(22) (9) (40) - A. brevipes
36 13-05-25/05] 02/05-12/05| 20/04-01/05 n'yIy NP N
(13) (11) (12) P. apivorus
82 26/04-21/05| 14/03-25/04| 01/03-13/03 *n33Y p1on
(26) (43) (13) C. ciconia
87 03/05-21/05] 25/03-02/05| 24/02-24/03 ™y vy
(19) (39) (29) H. pennatus
100 11/05-25/05| 10/03-10/05| 15/02-09/03 M0 1IN
(15) (62) (23) C. aeruginosus
102 04/05-31/05| 08/03-03/05{ 20/02-07/03 oM
(29) (57) (16) N. percnopterus

21252 Manyn vy
N3 D DN DM DIRN DY 2MINRIY PNOI PTIN YN TIN NYIWWn KN donh aYavnn
MYIAP VHYY DINYTH MWD NN pPYnY
D'pnnn NY D'oMT A HOPNYNN Ot K
LPNONDY A2 MOIMN APMIA DYIBN PRI OXTTIN DYONTN M nenn » A%y ommnn

DNIPYY TYPON 3

13 I NBDN NWIANND-IEP IN NVDLIND 0% MM DMINPN PN P93 DAMINY 1N NPT BN
TWH YD QMDA 9NN 37D 12 P20 PHN .0MY 16 TIN DWINN NPNY DM 15 TIN 9K Y0 o
PY PIWRYR AN MY MIIYN VY NN ,DNDIMY DYONTH A0 WnRD P L(90%) o 18
MDUOINAD 90X DPaDN O3 20-21 ,10¥W PN 53N TN WTNA Ymnn Pon N L NPN MPNa
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An230 DNY) o 35-24 2 YN DYpabNBN
OYWNBA PNPAY 1) VY N0 L DM 10D ORI NYY DOMN DY NN AMMIYHD AMPIN
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Fig 16: Regression line comparing radar and ground cbserver data in autumn according to
magnitude of daily migration (degrees 1-5) y=0.82x+0.62
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Fig 17: Regression line comparing radar and ground observer data in spring according to
magnitude of dally migration (degrees 1-5) y~0.73x+0.71
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(Newton, 1979 0»pYn 0NN
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Table 14: Comparison of a number of flocking and non—flocking species which fly over

lsrael - according to wintering area and food (partly from Newton, 1979)

19N NN
NMOY  )19%¥p NINYY 0V TN Py 1 10
North of Sahara|South of Sahara Main food {Species)
- + opwmn DeyIy ner| 1

(Pernis apivorus)

- + D*omt 0PN ,0'piy? NIth qnh apy| 2
o’pan 0*'n-11|  (Buteo vulpinus)
- + D'pIh 0Py naw vyl 3
(Aguila nipalensis) n
n
- + QoM 0P 0P Fh vyl 4| O
o' 'h-171 (A. pomarina) ]
[
- + o'pan ,o'omet , may myasn g ya| 5|
Accipiter brevipes) D
- + (D°PIN ,0739 ,07 MmN a6
a*pn? (M. migrans)
- + pomt L2 h-17 ,0°PN N135 n1on| 7
oy (Ciconia cionia)
- + D)7 “IND NIpY| 8
(P. onocrotalas)
- + 0'PI Y o'pan Y ta| 9
Falco vespertinus)
- + D*oNt "Wrrinj10
Circaetus gallicus)
- + o'oY 0Py ™y vry| 11
Hieraetus pennatus)
- + D'YMmt L0719 oy 12
(N. percnopterus) Y
N
+ + B'MNMo9Y ,py M0 1319t |13
(C. aeruginosus) n
n
+ + oMoy e 0N apy|14] S
{B. buteo) |
()
+ - 0'119°%| (A. nisus) *i1¥yn Y| 15] °
0
+ - o*9°N TT1) ta)i6
(F. perearinus)
+ - 0PIy L, DPNaN 2130 Nt jt7
(C. cyaneus)
+ - [sRIVAR AN s REa R B R | 0Py ta 18

{F. biarmicus)
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Table 15: Comparison of the mean arrival dates in autumn and spring of a number of

common flocking species ~ according to chronological order of appearance

(A. nipalensis)

yInn ayvan o 100 y¥IOND D¥IN OV Ao % ]1nd
23N 1'no| 1¥ihn
(Average arrival (Species) {(Average arrival| (Food) (Species)
day - spring) day - autumn)

10/03 maay vy 29/08 IR MY N1on 1

(A. nipalensis) AM {(C. cionia)
29/03 7Y DT 07/09 I 0'YIX NN 2

(M. migrans) (P. apivorus)
01/04 onn 14/09 IC 7NY AT 3

(N. percnopterus) FM (M. migrans)
02/04 aToNn 19/09 RC oM 4

(C. ciconia) (N. percnopterus)
03/04 0 3py 20/09 IR MYIIR WP ) 5

{B. vulpinus) B {A. brevipes)
10/04 TNy vy 22/09 MB My vy 6

(H. pennatus) (H. pennatus)
10/04 10 It 23/09 MB MO It 7

(C. aeruginosus) (C. aeruginosus)

24/04 NIYIXR I8P ) 23/09 R (AR R 8

(A. brevipes) {(C. gallicus)
07/05 0'YIN NN 29/09 M R 971N LY 9

(P. apivorus) IA (A. pomarina)
02/10 MI 29y ta 10

(P. vespertinus)
14/10 F NIPY 11

(P. onocrotalus)
23/10 MC Iy vy 12

;C— Carrion 98 ,B - Birds ,092%% ,A — Amphibia ,8n-11 HNBH MY VIS
» M- Mammals 9P I- Insect+others 9990 MNYIn syon ,F — Fish o7
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Table 16: Breading Area Sizes as a Function of Arival Time (9 years data, A. nipalensis t year only)

. 1 1 ]
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Map 6: Several Representative Tracking Routes Mapped by Light Afrcraft (Cessna).
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Map 8: Following 2 days with the same flock of Pelicans
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Table 17 :Distribution of migration route mapping according to species’
by motorized glider
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flight/hours) flight hours)| flight days)
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Map 12: Several representative iracking tlights by motorized glider
during spring migration in the Ellat Mountains. (Pernis apivorus)
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Map 13: Several Representative Migration Routes from Two Days of Honey buzzard Migration, as seen on the
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Map No 14: Several Representative Migration Routes from a Peak Migration Dayof Lesser-spotied Eagles (Aquila pomarina), as

sesa on the Weather Radar st Nitzans, 38.9.87
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Map 16: Schematic map of the three principal autumn migration routes
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Map 15: The geomorphological structure of Israel as a factor in determining sosring bird migration romtes
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migration (5.9.88)
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Photo sequence no. 27 (1-6) — Daily east movements of Lesser Spotted Eagle autumn
miaration (27.9.88).
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Photo sequence no 28 - Daily east-west movements of White Storks (C. ciconia) during

spring migration (25.3.88)

p"p 8.4 NYPONN ,10:48 :1 NN B"P 14 MTONN ,11:17 2 AN
Lyn-"7 990 6 TI0I) PND P2 HNND K\DnRrrBiiapis-!

n'p 19.6 MTONN ,12:20 ;3 WN B'p 28 MYTONN ,13:47 :4 TOMN
D WY Rt NN P2 RN

PYI AND NOND P DTN YN TN NN ,1PNDA M 2PN 01 D NN ANWD ¥

MYD NP PR, PNDY TN 2N PR DMV 19.6 MTUNN 1DNDI Myv 3 Tim 1ot

P11 MAaRYInnn yan YIDU-ONNYYI 3"an B3 NDMN NN MynNn MTonn ,0pnn aav neon
22PN 230N MR




- 120 -

M3 ,MNMD NNR NPAY DY NN PNAIPR J19IND DYV M NP WSV DYNN MY 100N TIinn
DMINNT W MTINN .APADN MATEND MDRN)Y (NPhd0 19010 T1T7I) oM APADN PR NN V1M
= NN DT AN VW DWINN NPR - PNON APNI) DIVIPMIT 01 3 DY NOW 1D DYYPA
DNNND 17T D0 NYDYS 200-7021 , 00y 100 1113 (QPa myw 7) AT nyw 935 (mmon
LU0V N MAVONDT MM MRV KD 16:00 »INNY 9:00 2195) D" 'Y 2100

Y3 MYUH 1Y MPaLn MITPNRN VN NN A“aN o¥INa apynn NI 013D :18 ‘vn nbav
{nroun YH)
Table 18: Summary of Ben-Gurion International Airport radar data progress azimouth of
the flocks during the day (with standard deviation)
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on the Northern Valleys route

Fig 2% Leseer-spotted Eagles Movement
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Table 20: Comparison of the magnitudes of appearance of soaring birds during autumn
and spring migration

{(o*)v 6) 23R W (03w 9) 1'no v 1 on
321,021 (£112537) n>*N 767( £774) YRR 9D Apy 1
{novn) 210,000 - r*217yn 9N (Buteo vulpinus)

(1985 nwY) 57,684-n11n .0

361,279 ($224,540) 345,456 DYy NN | 2
(+ B5,543) (Pernis apivorus)
28,134 (221,386) nY N 291(+100) mMay vy 3
(1986 ,uwH) 4323 At .b 24,246 nY°N (Aquila nipalensis)
NIYINR NP ) 4
16,278 (16 ,752) 34,592 (+ 7,824) (Accipiter brevipes)
LDVTHID ROV RD R 97 VY 5
{ren ¥71°) O*oUN:ANI-ATIN?.N|93,166 (& 23,666) (A. pomarina)

{(>W'R Y1) 5w , 19,311 :pan

19y ta | 6
------------ 2847 (& 1783) (Falco vespertinus)

28,418 (+2,528) 887 (x477) MY N 7
(Milvus migrans)
Y7} mixn - ann® mw/in 277 (£101) ohh | B
425 (£213) :nbY°N {(*U'R {N. percnopterus)
170 (+106) 5988 (:2208) woah | 9
{Circaetus gallicus)
178 (£112) 948 (:439) "0 1t {10
(C. aeruginosus)
137 (126) 1180 (:405) Ty vy |11
{(H. pennatus)
239,213 (:61,388) *asyn|190,908 (135,329) N1)a% nron |12
177,20t *natn (Ciconia ciconia)
D*)1N) 'R 71,421 {£5,027) Wipy |13
No Data {P. onocrotalus}
795,314 ($236,927) 490,872 (:89619) Total. - all

Soaring Species
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Table 21: Comparison of numbers of soaring birds overflying lsrael in % of the highest

average number for each species — according to migration season and route.

(% - 1) (Spring) a3

(% -1) {Autumn) 1°no
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o*17T12 13.5 98 1 1 naay oy
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N1J19¥ navh TINRY -100 . _ 100 NIYIXR NP Y2
A7hn pny 1y (A. brevipes)
) nox adavn) 95 0.05 . - 100 N Y
(Ao Na3wn) (o*ainy 1N (A. pomarina)
_ . _ 100 29y ta
{F. vespertinus)
5 (1986 ,pwH) 12 - 1.5 1.5 TNNY Y
(*on y1°) a3 (M. migrans)
70 30 - 100 on
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5 LM JON3) 10 5 — o 100 *N*YY N
(*un vyt (C. gallicus)
niavy 15 _ ___ 100 Mo 1
o'vI9 (C. aeruginosns)
navy ;M Jontr) 10 8 L 100 To) vy
0'v19 (*WR ¥71° (H. pennatus)
59.9 40.1 mpny _ 45.6 N11% hron
mTna (C. ciconia)
LN2%0) 100 mpnb _ . mpnd 100 YIND RIPY
{o*)1n) 1R DARGAE] DIRRAR] (P. onocrotalus)
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Fig. 27: Migration flow scheme in spring and autumn {Yom-Tov, 1988)
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Fig. 28: Scheme of stork flocks crossing from Jordan to Sinal via Israel in autumn
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Fig. 29: Distribution of soaring bird breeding grounds (between longitudes)
in relation to the longitude of larael and the Gulf of Eflat.
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Mape No 17: Sample computer printout used for analyzing data gathered by

. motorised glider
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D033 MPIMILH MY MDMION WYY MYvh Men (Time) PARND , WPOY 131N aP¥EH NN
MBTPND AN 19 (BEM PNRIBN HY DOANNI) AYY PO PPN MAPY MNVEN PRIBD AVIN TNN
OYON NMPIY UN) NYRNAN ATIPI 1A MININD PHIBN AN MSELAN 1SV MND OONND MY A ApndD
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NOYN 20 HYH YIS HTH NAN X
VA ,PNDD MOV 2D THIND OMWN TNIN YT 12 NOYN 129D Hyn Yy¥IRn? Nann Yy b »H

MPEIN 1IN KY .PNDA 1ANI INTA VIAPY DIMINNY DDA 382 ThRa MPMavn 93 M NN
02 POD IV IN PPN 1IN 1D DY
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Table 22: Average daily altitudes for each species and average daily progress velocity

f T T T T

| v wope | may nron | e nroon| q1n vy | Dy non|

| P. omocrotalus | C. ciconia | C. nigra | A. pomarina | P. apivorus |

I l ] | ] I
1 ] ] | 13 1 T 1
| Base of thermal |[vn1> yyimm mana | 3645175 | 4631209 | 562¢265 | 567+¢201 | 8362211 |
| (m) {('n) npmam wrwa| ] | | | |
| : f } i t | !
| Roof of thermal |s>m1> yxinm man | 562+186 | 713£221 | 836162 | 871:184 | 11232225 |
| (m) | ("8) npaman 22 | | | | | |
N l l | | 1 I i
1 I I T 1 1 1 1
| height band | 233 102 wien | 218 | 250 | 296 | 304 | 287 |
| (m) | npomann ovoar | | | | | |
b ? f ? I i l i
| Average velocity | mintpnn mivemn | 29.249.1 | 38.7:9.6 | 37.1 | 50.9:6.7 | 45.219 |
| (KPH)  (v"np) mom1y nysion| | | (amx norw) | ] |
1 1 L ] 1 I

1 1

BYa Aywn 1aY AN N3N NPY .3

1986(, Kerlinger & Gauthreaux) Schmid, Steuri & Bruderer ,(1985) Kerlinger, Bingman & Able
METPIEN MYw3) A9 .0PA MYYI ONNN3 AT 1IN NNV P2 PN AR XA (1985a, 1985b)
NP0 MBI MNNSNY YPIPN MODANA 0Y ATTI 0 PR ,DNANA ,MPMI0 MNENA PR P10 Y
{Kerlinger, 1989} 16:00-11:00 Y2 mEOPH M2 MYNnn

oY MYYY DNAN2 NINYE Mpmivl VYN VYNRD 19N MONN DIRYT MWD ITT Man
Wana MWY DNINA OPY BYPD YD DD TWY3 1aND Mnvn i T (3.64 P92 VYVD ARD)
DPMION MNEND

(1985) , Kerlinger, Bingman able W1 001 0”10 NTYA OPN MPYA MNH MDY NN 2pYon
byp 9ON 850-9 YN TYRNN ,DVD 100-0-2 8:00-7:00 MY¥N P THINYD DIONTA DV NI NN D
DY NDPEN MPMION N3N PA PR2M ORND N¥m Y 21w YD 14:00-13:00 AYWM HOWH 19D
[{Kerlinger 1989} o0 nywa

onneMm
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SPTIN TN MDA" AN DD ,OPYENR ) el e { X+ SD.) yymn nan nn N29 'O N
ape 993 ( £ S.DIY NN AMIPRINN NN rapnay ,ovn myvw b apona (thelght band”)

L17 'Ol A%V DN L) DAY YNBBA NINTI apYn Myl DY M 000D b NN
Graph 29A: Distribution of the average altitudinal section (£ S.D.) between the thermal base and top
{the "helght band”) during the hours of the day, and the average progress veloclty (X S.D) during
each hour. (For the distribution according to the number of glider flight days and tracking hours for

each species, see table 17.)
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Table No. 23 = Comparism of 4 soaring species and motorised—gelder data

Pernis apivorus

— T T T T 1
| qoemy | (") qi3we | ('n) a33 ;o | pun | |
| rne | | i | o |
| WING LOADING | WING AREA (M?)| WING SPAN (M) | MASS (Rg) | SPECIES |
I ! l | l 1
I T 1 i 1 ]
i 30.2 | 22.50 | 17.70 | 680 | MOTORISED ,¥31om jint |
| | | | | -GLIDER, OGAR, SZD-45 |
[ i ] ! ] 1
[ T 1 1 i ]
| 8.4 | 1.25 | 3.10 | 10.5 i 13D HIPY |
| | | | ]  P. onocrotalus |
l l I L ] I
I 1 1 —1 1 1
| 6.29 | 0.54 | 2.00 | 3.4 i n11% ATven

| | | | |  Ciconia clconia |
I | . l | I
I 1 1 1 1 |
| 4.37 | 0.32 | 1.50 | 1.4 | 210 vy

| | | | |  Aquila pomarina |
! [ ! l ] I
I 1 ! 1 1 |
| 3.03 | 0.26 | 1.35 | 0m | DIYIY NYOK l
| | | | | |
l L 1 H i ]

TN Q290 DY D OpYn D ,nbwy (22 AL NN IPTIIV DMMA P2 ATTIA NIN INNYHR
NYN AN MOTPNNN MPIMI ONNANDY D 562-344) NI NN NN NIAND AT 1T ,Anra
4.63) ANV THIND NI NPTV YSIODHNA VIDYON 1At AT Q0N UMY Svd (Wnp 29.2) Nl 3N
.24 1YV XD L(4.6) ANNT 1OPD NYYI MPRIVN 1B DY DRNANAY (MPT

713-463) MIPYN HYN INT M) YIDBN APTIN NN PSNIPYAND 0P 910 OMY YA NDY ,ITOND
290D) (T 3.4) AN WP NPIINA DIDWN BT (YTHP 38.7) IN® AMAY AT MNN D) ORNAY (™D
5.6} AN 1 nywa Mppavn

ANY A3 AYNIONN MVNON LD 871-567) ATIORND NNI2AD NYNIDNDN W TN ND LYY
1,123-836) 1NN NN NPINID NTTH NP JOPN PO O NOYI NNV, DMWINN NN (v'np 50.9)
£5.7) AN 290 MENIDND MPMINT 10N NN HYNaIM (T 2.2) MPMHINI INN1 PN 3 nesvn (D

AN=78} TNNN VY SY YT JOP DITH S ,NYOM 4NN VY S¥ NYNMBD MVAND 3Y PN PN
SN DY R MA M DY AN NYYRR M

NY , DMV O¥YBIND DININD DN ,M2NIAPN DT MAPNI DY 11N KD NNV DPHDAY N0
MNNT AN 3D AR TN ,DONWN DYNITA MIOWN SY DWIAN NNNYD DY NP 21T V19 10D
yan omwn oM 3 S1anm ,0Mon 314-218 P2 Y1 0N YD v (height band) yxwomd ATIN
MPMANN S0 NN VYNNI NPV
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Graph 29b: The conection between wing—load, average height band and average climbing time in the

thermals
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PR PN AN MYYI NP SOINRT MOTPANN I8P AN T XD NI , 0PN YIOND PORIPR 191N
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PM NY 19D IN R 45 DY nyNMN MYNNa 0P 110 Yv NNOY Myw 2:27 TUna D'NpY npnd
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AUmp 33.3 v ny¥mn Mana v
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PSR NN DYDY

NN YTTAY YWD PNTI DOOIT N NN (1987) Welch (1985} Hopkins et al apy winn o»ya
e 9 Y YIIN NYVWHD AR (1989) Kerlinger 110 Yapna .o 11y DYOWT 190D DY DMDTPNN asp
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Map No 18: A representative flight for the change in daily progress rate according to
hours in the day (pelicans - 12.10.87)
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Broad—winged’ Y¢ mpn Oy ,0mMop»p 150-40 PIV DMMNVY MDY 6 1WA ymnn INTA
7T Red—tailed Hawk {Buteo jamaicensis) - .v"np 44-37.5 5v 28p 7700 Hawks (Buteo platypterus)
LNAYPA DY IRY DTTENIVY VNP 44.2 DY YO0 NDWY wnp 55.2 DV ny¥mn mvan ypipnn
PYNI 433 MVIAN TPTN NIV BNAY 00T THIND WD MTTN 2*NINI 1TV Nnav on
SN 1PONIY 1IRY DIIMIN AN INYAD 1NN KDY AN 1NN NYSIDN MDD DYOWTD Wen tan
43.6.8 P15 DRV MOPN IYNNN ANY P IHMYDVE APIYD ¥ DOPRN MWD

MNP MNTPHNN 24P 3¢ 3.5.3

MUY PN NN AVND 1M YIMDD NINTY WYL WONW D™ E-nbnn DMIMn Sy vvanna

0NN FNIND TUPN IRND MW NV %9210 PRIDN AN ONNNS PIPND1 0N 55193 nN2W N1

TM-1N PRTB=) (3) DPON AMPIY (N) TN ATIPID PPNK 1P3 PAMN 2¥IN HD 537 .N

N ,APBNY NPTV P 1TV DMPMIRD DPNIDN SV 01RO INNAN LWIRH pRABH VN A
L0 TEM-1T PHNN) NVYN 9D MONR? HINS] HNIY NPTV PAIND 2D DY

noN PRIB) MPEIND P2 AYNID DIV MPNIN 1INV 2N AN DOOBA 295N pnapn avn Ja
PYEIND 1Y DYDAN IIND PRI P 2V 005N PN IR T

MPRYN WPV 1TH NOINID DMNN P03 1YNaN AP0 oY 993 YIIND PNV MWD PRIBH HYON
AN VIVVON APY TITH NN DNN BT PN NN PHINI IOND PRIDD PN 530
D00 OF 923 ,ORNNAY APV 933 DD NN MPPDAN H1d2 PN DY 2N 35 40N1 MPPRva
ApAYa DYVIN NMWRIV YIND 1IN 2N APV APNY 53 HY (climb rate) DIYON WV TID
APDIVN AN APNDI DYVIBN MWK WO 1Y YD Y (NP ©1) HPIva APNONY NN
PADN PNTH YU NANVD TO AP T ,DMIAPNI ANID AP NIYD vI2A2 N (P )
ArY AN M (MNY) DIYON WA (D0NI) IR PRBN NPWA . NPDION 23) Y01 I NN
AMPS) mwb orona npndn Hv ;N

PN FIMND WP 500 AR ANRYT NP TIRD OOMNP NP3 avnh 1N 24 NAY MM BY Pranm
02991 1901 YY 2DYN NP S92 NYSIAND TITN NN NN MINND
W2 YR Aany TIR 2YPon NNaY O NOPY 2PY TATN NN N
(24 1920 AN MINN IP"I NYY I 1P2Y MNTPNN 3Py TV NN A
L7991 12" MPMRIva TN D1I9YON apY TITH NDIND A
YPOIND NEMBA TN N2V 1AW DNITH MYD NY ,NDEY APHINT DIVVM WINUN IPY TITH NOINN .1

0 = mmTpnn

PPPA MK 1IDD (W 1P) SVNND PHA T3 ,YN0OKN NNTI MAPY DIMINKR 01NN NYAIND
ANSYINAY 1PN NENR SV DONNIPN TNIND MNP IV PI IPINN NTIID TT0I PHIDN) AN MN tomd
9yoY) 2N ONNN (Cramp & Simmons 1980) 53192 HYVY PRIV I TN TN PN12 PHIDN 2apnay
apY THVIN MOIND TAVIN 26 APAVA 1AWIN '3/3 PYD DM L3NPH ) TYIN SV DOINGR NN (N
MM PV NN HY ATV MY X NPINIDI DIPVR 10t 203 NP DINVA I MINEH
YOI (Pennycuick, 1975 ;Kerlinger 1989) mh30n0 baph N 0YMN DY APYRIvI NTR MY
APEI03 DNTIN DS DD TWD1 WM APRINI NINTH DV TN VNS ANWWON 3N
JNTR WD



- 147 -

3.4 YSWOOI NPIHDINI NDOOVM Y 30 YV nyNImm mMMima DPYBInd ARYIA AToND 100 N
PN 939 AVINY DPMEIVN NN NN MNoNDY ¥ At INIB .DPI0N 1699 DV TYT APPA0A nNaw mpT
21 01 APV .TITA NOTIN NN HaPY T2V, 0P WNND AYEA NPNBRY MPDIVN 190102 290N ,HoNN
X apmava PO Yv yymn e 23N SY 00NN NV MPYEIVI AMNDN 3Py TITH NOANN Navin
Y03 PD Y95 MPrEIvN 1908Y MY 190 YHIBKEN VI 2IAPN NPV NNAN SV Nynn mvnn
3pY AT OPY PRIBN AOINA TO NN 93P 1NY ONNND .0V NYSHED ATTIN MYV 19083 90NV
09900 PRI Y32 AVINY MPMIVN 23 DY YXINN NIV WM N TWAYI) APPBIvI WInea

NI DHYPIPN DN YB ANASAY DD SY DOIANN ,ONY P10 53 ¥ TN MYV 1908 2N
M9 YN NPASIN (24 ,23 WN NN .DMUN D¥BN Y MIPNIM MNIIND 1IBt3 YOmpn

YSWONA DTMTI MYV 10 50D ,17:30-16:30 PP MIPM ,7:30-6:30 P2 MINON - BIPIY TN .1
JYID0I T MYV ¢ *HD ,17:30-16:30 P2 IIPM ,8:30-7:30 P2 MNLN - HNAY MPON .2
WA DTITI MYV 7.5 50D ,16:30-15:30 3 MIPNI ,9:00-8:00 PP MINION - 1NN 109Y .3
S¥UINI DT MYV 7.5 27D ,17:00-16:00 13 TIPNI ,9:30-8:30 P MNIIN - NAIY INIPY .4

NYD 2N WD DMIPY DD NVIDYD AN P2 YV DY ATRN MYV 90D M
DB 100 DD WA WHIYN BINM OV TIN NN WD DIVD [(3.6.2 P92 VNY) MSPNN DD
ANINGD DYWABD DIV, MYV 10 DTN DYINN N 1B TIB1 0 OB D3 0M INYa 011 DYNIDN
MPDIN3 AN TMAXN DMYN IPY MWW 7.5-2 PV TVTN) DINIPYN 1D M) 10 00y 0¥

PN ep 30 MNNNa NPRTVI MPT 3.4 DY DI9YD STV 27 ¥¥MNd nysan mabn aronn
IYEMN PH Y NN NAND NS A 1IN DIV 1699 DY PRI YSIDNI IR NPBIVa AW
D™MUD 1449 APV ATPON AV DOV T2 ,HHNN NIV ONP IVIN 120V (o1 250) MTONN DY
MPYE0 50.4 MYV 9 SY Yy IN AT 0PI APV MPAIY 5.6 YSN1 MPovn MTOND .00
N DY TTON YY IV AYyARD NYVYND LOY00N DR 73 DY NYNINND 177 NOIND n¥yann oNnn
DNNAN POMW MPPEIVI TIWN OV 348 H¥ TN ATONN NYNIN YSOD 0NV 15 ,v"Dp 38.7
SN Yond 20.9% Ty

TAN TINY MTONND Y¥ PNON ATV NN 1983-1979 DMWR 11 11pY (1988) Michev & Profirov
Yy YNIBDN DTHFHN A¥P D AR DI .07/ DYYPIP DY NYI NNtY ,MNYR 0 SY N
SN ATV vp 38.79.6 DY Momd DYNd At ) P 38.29.8-0 YN0 NwIN Dyn MTONN
DMPIND 1AYN Y DNNNA MYV 9§ VNPOXNDY NPV §:48 MP YIWNDI MPONN NTTI OPAPINNI
P2 0NN Y9730 ORI R DTV TVINY PP 338 IOWD BV 336 Yv My yNn nnv oMaan
OUWHRN YNNI LR DTIY MINYIND DR OYNDNDY ,MINNNA 3.5% ,2.3% ,1.3% -3 0D DN b
LTa%3 MRT YT P00 ,2YANY PRD NPT Dabun

,ANPA SMYOYN 19INT ,DOTT AR DMIND DIRITH MAwN 3 ,A%W 24 NYIV NN DIWNNN
9NN MMND TN MIRND VY NDW 1P DWNIND DNDOPN DMINYNY KNI ,91.1%-48.1% 1’2
MNND TOOM (NN DNV 293) NI MIVR NOONI ,PH DD DMVMPP IONI TV NOIND MNad
INTAN 1 AN JJVTN IOAINDD IN¥IND MM RJ2 APTHN RN 0w nPY) NOY qoNn *PRm
JIPAYDON NOFNN NVWD MAVPND NOWNN DY NYONY M2 PNR5AD NN ttpnn
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PPN N 1IN BINVT MO 131 & H¥W (‘TNK 1113} 11N Y501 N3N 21N 124 ‘on Abav
L1090 AN 130 YN

Table 24: The extention of the migration route (one direction) from the breeding grounds
to the wintering grounds center for 4 soaring bird species

a. Calculation of the daily progress scope

(LOPYVI VYD ANA) I MPTPRD NNO IR N

* * * * * ! %
8 7 6 5 4 3 2 1
aMmAaimaan it yxann| °n» 1900 pnan|  29om | mnn 'on
S yxinn| AP ONRT 1930 NTYTY | DT MP e minTpnn nmyy
nprpava | Nprpaval Mmpenava (vivn) mid]  yan| nyainn| AT T 1°nn
(qon) | (¢"np) 373N y3InD nywd v imysinn
HEIGHT nR7) 1 no Yyn (v"'np)| o1y
BAND (M)| (popo (n1p1) plinl/L Species
*W)pw P. onoc-
562-344 31 4.63 21 249 4.6 29.2 7.5 *1¥n rotalus
nTon C.
713-463 30 3.4 23 348 5.6 38.7 9 1Y ciconia
_ V'Y A,
871-567 28 2.9 21 381 5.3 50.9 7.5 971N pomarina
n*»xR P,
1123-836 25 2.2 23 446 5.7 45,2 10__|o’y1N apivorus
b. Calculation of seasonal progress scope: NIV NYNTPNN MY 21N LA
14 13 12 11 10 9
naWwa a"ho NN NIIRN NIINN NTXTIN WP PIIND 1PN
nmven Tt TTh TV | 3py 1th y¥Y1INY TN O0n
0!y Pl apy apy NIBTPHN - Yy19] MY 111D
{D*tINNIY) M9NoN | MTPRN| e n 1pa (Cramp & 9300 IR o1 en
MPoIAF 220N 1P3| IR MDY |[Simmons, 1980 {Cramp &
(3-2) (%-2) {%-21) Mead 1979) |Simmons 1980)
(%] 2°MNI3 HoWDM Species
n"p 8,192 n"p 1330 + (?) *3885 | >NIpY P. onoc-
(91.1) 29.1 2.4 25.6 | 9 (+343) | noran camk oawn rotalus
: ) D IYIYN
n"p 11,080 n"p 1440 +| =n"p 111X60°| n71°On C.
(66.3) 20.9 3.4 12.5  RLC (+16.6%) n"p 6660 n33Y ciconia
p"p 10,002 n"p 1665 + vy A.
{48.1) 9.3 2.5 10.7 (+25.6%) n"p 6500 111D _pomarina
n"p 13,759 n"p 1920 + n'R P.
(57.2) 6.5 5.5 22,2 {+23%) n"p 8325 D*yI8 apivorus

1. Average number of migration hours per day

2. Average progress velocity (k.p.h)

3. Average number of thermals per hour

4. Average dally distance covered (km).

5. Number of migration days —estimated

&. Average soaring time in thermals —minutes

7. Gliding velocity in thermals (k.p.h)

-

PIMNDT PNTM ODIND DNIN 1"

(VoY ANRY)

23 710 WIN ANA 2°

PR AN N TINN Ysmn 3

2 YL 1 Y0 NYAONN LIPNND NN 4°

4 PYD PYN 9410 PYON HIAPNA PNIN 5

23 nYav NxH 8*

8. Aerial distance from breeding ground center fo wintering ground center (Cramp & Simmons, 1980).
9. Aerial distance actually covered (Cramp & Simmon, 1980; Mead 1979).
10. Distance increase due to flight along the surface.
11. Extension of distance due to progress along the surface line (in %).
12. Extension of distance due to progress In space (in %).

13. Extension of distance due to spinning in thermals (in %).
14. Total estimate of distance covered in absolute numbers and %
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*GINITH NISIPN NI DY DMMITPNN DININN NYAYUN 3.6

0T 9y DaUNn BMIPIYN BMIIIPNRD DMIND NIAN 3.6.1%
MON  J9INY L,OMNYTH MINWYH NTITI NaANY 3N ,AnNAY
LSIPNNa DNINN

NY¥APA MOM PPN ANINIM JARN MW ONDYPND DN NNV IVODIDOND NIand

MEND NIBD MPPD 90D .ONNINN OV MIND NPLYN ,DINITH MMYH S DN Y9N

Alerstam ,1978A; Richardson ,1978; Kerlinger & Moore :NT*1Ti0 Y DYWPRN hyavn nN Mnoon
1989; Hough ,1960; Lack ,1960; Heintzelman ,1975;

VY NN SNV PAND-RD MBYA AP1N Mbn Yy Niabd )

IMRNI DNDAWI DMLPNR DWW DYowD T3 (Mesoscale) 1IPBRA IN 921930 Wernd WX

9 YY AWM PN NN DINITH MWD NPT IR JY ATDN M TN ABIND 0PN
AR IAON VI OPINDIWD DIVWNN 1Y 0PI VNN WD VDY YIPD DEND IND-NTD
DWPYM IPOND MDD - MOYNT MPIOND NMNNIAN NINNIY "NNAD" MK NN DIPI vasnd
ANPBYNY NN ,APIOND ON PHNY DOYVND 9P VNN 123 ¥ I NEYP 11NN O IRNI
PN NN ANP MMM DOYPY SY M0 ME ML ANVIDN NMOWRN Y 1M
PO MAYD L TOISR0N - OPVINYON DNIND MWV ONTND) YPUN nTpa man mth) (139y0)
Kerlinger) ©¥70BnY2*p 300N NI NING TWND NTY1IN DY ¥Pavnd DMMUEN D'NIN DMIXY - MM YN
Mayny Mapna oNIT MW NTT ) DY npth YRR A ONND INAD DY pn (1989
Broun, 1961; Heintzelmman, 1975; Millsap & Zook, 1983;} T 01012 YAY MMA M minnn
.(Hough, 1972

DY MAOEN MNYNI 12 INND POED TINI 20N {ND NN NY ,1PNDN ATITI 1PPYa HNIWN NYNND
1098 NN TN IT-DY DYTTIN MYT MY NN MM DY 1aY5BD T2 INNNY IR tatn
[INTD AN NOWY 203N .0 00T TIND O NN MWD DTV DRNIN MIEPT NN
DVUNT MY DY PN YN ANYY T ¥NT MINNA INDBR MmN Mnayn-onT nnn D
,STPYION NOND 4TYINN PNRD-IMN *2¥5 33 32D (1972) Hough ,(Able ,1965 Moon & Moon 1982)
MO AT AYITAN MIWNT Y¥2 SDMOLRA YOPN .PNDN NTHIY DSN L, AMIND N hDa
NN HOVYN NaY SYRY M9y NOY I ,NT00INIVN DY ONNNNN 'PONN AR D010 DN
JEM OMPR 7Y oD DY oipnn aria by ROv

IIN DY WOUNY MMM MAVIN VNN Myswnd TiNa (Microscale)ignh Menny .a
MOUN MNIVYH YA DHYMIPN DYOPN DN DY DWW NNy 000N O 30n TYRh TN
SN oYHanm Jut ek Ny avp

NYHD 1210 NN Q¥ NHD Y1 MNSIND 220 PI9N T MW DMIMhD AN Ot Pl ¢
200 IPNRY
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AN DVBIDY NIPRN PRI MYSING YONNN TN DY PIND-ITE MYV NN 1PTIY 0P INN A

TN OIN NYIAPA MMYRYN MIWN 0 Yavnd (Kerlinger, 1989) 2N
NN DWA1P NP MDD D TN 0N 21NV 2N TPON MY - N RN P10a 2

) VUMW IMBNDN MNIIN MWD OTPRNN ANTT QY . DNMBED NIBTPNN YY MYPIPn mann
W3 ANYID WD DY MYPIPN MNTPNAN AP MINYD DNNANA AN M y10Y ornha T
YDAV 0 MBTERN 0 NN AN nRYY 11IY BNANT MPRBT TTUN NYA .30 19DD VPN DNTHY
NN NP9 N0 HHONY THIID MBTINN M DY MYV DTH " P0INBH" MRTENNN 30N e
MBIZAND P MYV by Man mm'wn 130 'pn YN

Fig. 30: Effect of wind on flock progress direction and velocity

M 111
- NnD¥IYY
v'np 13.8

wind 13.8 kph

NT*TIN 2N -
track v Dp_37.5 - YPIP MVan
groundspeed 37.5 kph

W
Srgg;e

APYNAY NND .0.94 TNV 20 DNDIPY DN 6%-2 NN MYPIPN MIINN ,M¥MN NoTa
IVTVNRN DTN N3 20 TIIND YNV I0INI AN RS 11D AR RS D NN RO ynnnn PNTA
NVSMIN NMITIPI MV 112 DINYTD MMM NAYY 1IN 19-5Y NTTNIY MHYPIPN MINNN TR 10 Indmh
MTPNN DN ,MOMNVND NYSYID NN DHIPHBI MO TTIN DN QY I D91 Nadn 1oyny
™D 92 MY OIABNH OYITAY N3 NNE MAPYD YPIPN MBDNRNNT MI¥ND IMBZIIYNM PMpnn

LGauthreaux, 1978b) 22yn *NN2%2 DRNA2 1IN0 19121 PN ,DNAYA DR DY MDY 51
DMNITH MAWR NTYTI SN DY DYOUN OINY VNR Wt DY DMPYY DNV 1V - H2TIN PN nae .2

AMN PR LMMPMAIND AN MIEPD SNEPMNP=) NINTETD DIBNG NIENH HODINUVNRD DN NOMN
Ny Yy (Deflective updrafts) *1o1 o3y ,DY0 10373 NYNOHN NNIIND DY 1950 DOVION ,DNPN
770 (Heintzelman, 1975) ,0'NYT MW AT MO TPON RN DI AT DYI3R DNYON
YYn PNND D) DHNANN NOYN DIVMNNA ARYIND ALY 19 DY 1P123 NVLPI YYD IMININY INRY 1YY
- 92 VNN N WIPHY (a) OBNANG OND MIND Dm AP) XY Sam (AT) DD D9n .nbwn 19)
MNAN [{vortex ring c,d} MM MYIIYH NYIL Y MOV NMNSY Ny1an Ns bv_ nmre (b)Y Ny mS'r'u
N3YHN HY MNNozE v L) nabyn maanonn HanY 1y (1) 1onRdn YD unn ap N ,mm-m}p
£g) DM YNN M2 NoPIAN ,nnnh

O"N AVWN .AOYM VPPN NN DA VNN DY JUnnn Ty nMmyn ONInY B nbapn mnn
YU NOWHRN MNIBD YK PRTIAR NPoxn 1Y (Kerlinger, 1989) ,T¥nRnNN Tinyn MNYDN NN MIUKRD
NEINYM TNV MPMIND D AN LOWIN YY) DPann Ty 5O 2N npana mistvsn mphd
,ON0D MIRBD YV HANY AP DRD MND YA .2 R DI5NUm 1pPNa D) IYMINDD MY PR 2D
A0RYYI NPYRANN YONI NMVAAR0N YaN 13V NI ANY DMDYDY oMb 1.5-0 DY Nand Ty and
DT IN INSY) NPIBINN NIX 1Y MOKD WO DM 1DDBY DNNNA DINYN NNIANI NPRINN NIXY
539 301N MDMIND P DY NV ,NINI ANOYN DY NIVIVVN Y910 MYIN MPAND NN NNy
Oke) "191 510,00 ,29% P NYHI DY DYDT20 OMNP DY NN 10X (albedo) own N2on nown
1978
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Fig. 31: Stages in the formation of thermals
(C. D. Cone (1962) The Soaring Flight of Birds’ Scientific American :7¥n»)
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JNPINN APNNT MAN-IN NN, INMND YPIP0 13 ITI0I0R0N NN YPIPN MIDBNNN QY .mpPBan
NN D*OM OO Mtya APy (1973) Rowland AN Mpnpan mnnann vt INR Myw 5-3 pa
MNYY 19INI DY MPPPANN DA 10:20-06:35 13 0 N¥MY 27NN 0N MPMINN MNNSNN N
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VN 1600-2 HY DWIVY 1Y NPIY YON 6.1-5

VPN OYINEN NNAPDY 0N 200-100 SV T0IP PN 9:00 TV MPaND 3 NN (1970) Konrad
000 1000-7 1y oINYd Yian
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DTN TUN DO DYD wHUN M VN DY WD DB 190BY ONINI MAVD MPRINN Nan
;AN MDY MPMIN NP ANYY LDIINND DBNY 53D (VI ,MADY 200) YPIpR MO o)
WA HYH AP VNN 1T 0N 0PN ONDY DY DM NN MPHN MPYEINN ION PO RPN
SIRAYDI MPEN MPAIN MNNA nnnhn
12801 BYUPN 19 .3

NP WYY TN MIANP DIMYY DPNYPN DPPDPR DM DN NOHY MADY ,MIVINBY 001N XN

Mo AP1A ,2apna ,AMYYY IR MND3 NI VNN KD T ,H70700803 MDY .MIN D
2900 MMYYY OY DBV THNA MY P2 DRND NN 01PN 1900Y M2 (Richardson ,1978) DYNYY
DMIVP DYHDN DPHM DBV DTN IPY POITNAY TN NI BNV 10, (M0 ,5vnd) DTN

JI9) MPPANR MNNSNN MO PN vl

PRAM 1IN NN NPT NN DMWY OO0 AMYA APYY ,DMPIN 00D NZINMD MW MDY 0¥
Alerstam, 1978; Hussell, 1985; Gauthreaux,) 2992 N D¥I2 MTTIN PN EN 190N MYBYR AT
nYyw NN DINND OV MY (Wege & Raveling, 1983) W0R00-PT1 2pyn mtya 0) mOIN Rvwn(1977
,02'0 (1981) Alerstam (Kerlinger & Gauthreaux, 1984) 7712 5501 DINSY DTNV ¥PHI ANWNN
L0901 B 0N NN 10N MDY .PTIN HY DIHAUDN DMDIBN PINT-RD B 0N Ova) N D
JOMOINND DYHPIID DININ YO DV 2N IPYY ,DINIT MW ¥R ThPDI ATPTIN AIXY NN Dhand

{Richardson ,1989} 779 NNSYD WIB® 3TN VNN MNYHDNN? DD 1O

PN IMND DTN NVWA DIPR MO
30-25 aNTMPI MNOWR MSVAITH MATN 1PN 0NN IR DNINYoN 0% DRIND ThN

U2 NN-IDY DO L NOMNN ATDM NPYISN NAY 29 DY MINYD ,AN9EH MNIVADN NN VP2
MWD NPYI IMNN AN TPOY DMP DMNBY DYPYI NMIVONIDY NOMTH MWD N .DMYd N
PN JONOBN TP JONBD 1WA IMND DY ,PO%PY DN ,VHWND 0N 2WN MOPR DM 0N
JU0R PYOND PP IPYION 1IPD 1M PON IR 1N YN NONDN DY YoV IR XINI mening
MY ,AMB-NOYN DYMYY YR NP0 NAIN 1N ANDID WIRND 10 PTINN 110N WY
2ITIDN YPYN YU MDY 1Y ND-D PIOR ¥IND VW Ay

VAON MN OB NPYIAN DAY N AP0NNN YPYN DPD LM MND ITIND 121N IIMOPN Dyomn
WH M 2D JPONTD AP AP NN TR ¥ ON PN - R1D Ot TIRD DMWY MR Wi DY M
,0°2°D1N DBHBN ,DYPEN NN DYWIN 00N DAYPY PO (DXYPY I¥NN MOPN 280 =) r0NDNY
£3*aNa 9p*Ya) Naypn MIWa OO

SONND=RD NOIIBIND ,ANDINNA MHYHA NIPONDD 1t 1IN NHPN - IND - 0D WNNKD MO0 MDIYND

ONPUHBNN DOYPYY OMPKE NN DN 2T DY TN INND NR DM Py OIPN DNoMhD DYpYn
MD-0Y PN MNI VW MY At 12 .0MNN

YNPAY) Y0990 PAAND 110NN TN 1Y VOMIN ¥TIND - 10PN - VON YW1 MONND NP

AN OF MIRNA A9NUM 7PONM I ND Aa¥D PVY TR TYT YInwn »o1an 1ann 01 poim
20700 PRAND YV 1PMTA NIYDI APAND I20VIVI INTIY? 12¥D NPMION NIND NVVINDN PNI0I0N
DYDY YASIBY NO-D® PYAN YU MNLHED 1M NWPIR UHN ONTID IMPpNa Y NO-0F PINY

AP YRV IR OB YPY Y-DY
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D) ANT) DYY 1OHNY DNVIDN DANNNINM AN JI2 VMNND-MND NMYOIN HY MDD NI K2 100D
{32 'on N

MNMANY MPLN NVARD MNND DN DYDY TR M PNR-DI PPANN XD DYI-17T2 -~ NE-0* oN
q0-D° PPN ("¥9* MD-0? PION) VAV 1IN DY WID NN NAB N (1T, Tivo) Din
AN DM MY YV NA1NY DVTD NINI NI 0T T34 ATHnn nban
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Fig. 32: Four representative synoptic maps from migration seasons
a(1) Developed Red Sea trough
b.Cold depression with a cold front
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Fig. 35: Pelican flight drift to the west, 16.10.87
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Map. 20: Two Honey Buzzard migration days, Autumn

1986 (Eastern Route)
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE ENGINEERING AND SERVICES CENTER
TYNDALL AR FORCE BASE FL 32403.5001
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Yossi Leshem

Director, Israel Raptor Information Center

Har Gilo, Doar Na Zfon Yehuda

90907 Israel 22 February 1991

Dear Yossi,

I hope this letter finds you safe and in good health.

Thank you so much for the bird migration information you
provided us these past few months. We missed seeing you at
the IOC in Christchurch, New Zealand. During the sessions on
applied ornithology and the round table discussion on bird
hazard reduction efforts around the world, we often spoke of
your outstanding program in Israel.

It is amazing how rapidly your efforts have evolved into what
must be considered as one of the most aggressive and
technologically advanced programs in the world. Your system
of integrating ground observers with radar units, civil and
military aircrew observations, remote sensing and motorized
glider operations, provides Israel with the most comprehensive
bird avoidance network in the world. I often use your program
as an example of excellence when teaching at our flight

safety officer’s school at Norton AFB, California.

Probably the most spectacular aspect of your program is the
way in which you have been able to motivate both military and
civilian participants. Your incredible videotape, "Flying
with the Birds", was successful in raising the awareness of
bird hazards to aviation worldwide. I know how difficult it
is to "sell" safety programs, and vour efforts have been
extraordinary. We have just completed a videotape project and
should have it ready for international release soon. I look
forward to hearing your comments.

Thank you, again, for your help in gathering the migration
information. I look forward to seeing you soon.

Sincerely,

(VA

RONALD ¥. MERRITT, MAJ, USAF
Chief, Bird Aircraft Strike Hazard Team
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KCNINKLIJKE LUCHTMACHT
BINCKHEORSTLAAN 135

2516 BA DEN HAAG s now)d
TEL: 270~ 3493591

FACS: Q70- 349....

BIKCYF "RSTLAAK 135
2516 i THE HAGUZ
PHCNE: 31.70- 3493591
FACS: 31-70- 34923A2

ROYAL NETHERLANZSE FINFORCE

' 1 4
FACSIMILE TRANSMISSION SHEET REG.NUMBER l J315
Uw brief Uw kenmark Onsnummer Datum

w DIe Qv &b( L\:‘

Onderwerp

Dear Mr. Leshem,

On behalf of the Chief of Plight Safety of the Royal Netherlands
Alr Porce 1 take the opportunity to emphasize how much your bird
migration project has served as a classic example of a preventive
flight safety measure. The merites ¢f the project In terms of saving
aircraft has been acknowledged worldwide indeed. But there is more,
Through the direct operatlonal spin=off also the rese arch part of your
work receives full appreefation of pilots, which in turn helps to
further refine the package of measures against bird strikes. Another
Important spin-off of your project is the film "Flying with the birds”,
which, apar: from being shown three times on Dutch TV, became
Incorporated in the education of oyr aspirant pliots. For these Teagons
we, here in the safety branch of the Dutch Alr Force, hope that the
annual prize on Israel's Independance Day wil} be awarded to you.

Mty 1 add a few more personal words in favor of the nomination.
Probably the most powerfull part of your profect Is it's eduecationai
impact. Care for the survival of Israel parallels care for your

beloved flying creatures, the magnificent birds of prey, You attracred
birdwatchers from all over the world and let them enjoy the impreasive
migration over your beautiful country, while at the same time yan ot
those volunteers spend their da2ys smidst 2 human population struggling
for life. They take home the memory of a nation that fncorporated
hature protaction as a vita} condition for surviva], Thls, I think, is

& cultural achievement more than worth to defendf

L. S. Buurmg
Head Section Ornithology

Bijlagen Bezoskadres Doorkieshummer
Binckhorsilaan 135
‘s-Gravenhage

Verroekes bij beantweording datum, RuMmMmer en onoerwerp te varmgiden.
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Edward Grey Instituta of Field Ornithology
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Director South Parks Road Oftice 44-(0) 865-271275
Dr. C.M, Perrins, L.V.O. Oxford OX1 3PS Library 271143
FAX 310447; Direct line 271169

1 NID)
26th September 1991

Yossi Leshem

Israel Raptor Information Centre (SPNI)
Har Gilo

D.N. Zfon

Yehuda 90907

Israel

Dear Yossi

You will remember that we spoke about your work when you were over here, since you were
planning to go on to Judith May at Oxford University Press about it. Since then, Judith has lent
me the video of your studies which is very impressive.

I'am writing to enquire about the progress with your plans. As you will know, QUP is now
producing an omnithology series of books and I can see the possibility of a book from your
material. Obviously, these books are supposed to be academic as opposed to popular, but the
material that you have obviously includes a great deal of novel material and I would be interested
in pursing the possibility of it becoming a book in the series.

I realise that you are presently concentrating on completing the material for your thesis.
However, I would be grateful if you could let me know what your long term plans are at some
stage. 9Have you got anywhere further with having the idea of Ian Newton as some sort of co-
author?

Best wishes

Yours

N —

Dr. C.M. Perrins.

cc Judith May, OUP
Ian Newton
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3. Motorised Glider — This method enabled constant flying, up to 11.5 hours, with the same flock,
as well as exact mapping of the migratory route, altitude, flock progress rate, climbing rate and
gliding between thermals. One hundred and seventy—three flights totalling 720 hours were carried
out. This was the first time motorised glider migration tracking was used in the Middle East. No study
using a motorised glider to systematically follow migrating flocks for such long periods of time had
been done up to now, both in the number of flight hours and the number of tracking days.

4. Unmanned Aircraft (Drones) — This method enabled tracking single flocks for about 150
kilometers with constant documentation of the flock by video camera. Nineteen flights were held. To
the best of our knowledge, this is the first biological study ever to make use of this military instrument

for research.

5. Radar — A radar screen at the Ben-Gurlon International Airport approach radar was permanently
avatlable during all migration seasons. This enabled constant tracking during all hours of the day. The
cloud radar of the Shaham Company followed migration regularly only during one season. Its use
was terminated due to technical problems. A total of 8125 radar tracking hours were carried out.
This is the first time radar was used to follow soaring bird migration in the Middle East In general,
and in Israel specifically.

Most migration research has been limited to one method, and only a minority combined two
methods simultaneously, such as a combination of radar and ground observers {(Evans & Lathbury,
1973) or light aircraft and radar (Pennycuick, Larsson & Alerstam, 1979). In our study, we have
developed, for the first time, to the best of our knowledge, research based on a combination of
five methods for data gathering from one migration system, with each method complementing, at
least partially, the deficlencies of one of the others. At the same time this enabled confirmation of
data gathered by one method by another method. The development of several parallell research
methods allowed for integration between them. The radar could, for example, take over from the
motorised glider for a short period of time, to enable refuelling and rest; it could then direct the
glider to the exact position of the flock it had left to continue tracking. The statistical analysis in this
research is based on 9 autumn migration seasons for raptors and 4 for storks and pelicans. During
spring migration raptors were followed in Eilat for 6 years and storks for 4 years in the western
Negev (Tables 3 and 4).

The comparison of our results to the data in the relevant literature, proves, that the data for
species whose total population or most of it passes through "bottleneck” areas, is reliable relative to
minimal population size estimates. The numbers counted during migration are sometimes higher by an
order of magnitude than data from existing studies (Table 9). Annual variations in the numbers of
flocking species passing over in autumn and spring, compared to the annual averages of those same
species, show that the average standard deviation of all species reaches +19.8% in autumn and
+46.0% In spring (Table 7). This conspicuous difference Is a result of the efficient coverage of the
breadth of the country in autumn (backed up by radar), as opposed to the partial coverage of only

3-4 stations In the narrow part of the Eillat mountains in spring.



As a result some of the flocks were missed, especially on days when weather conditions caused
deviations in the migration axis. In a similar study in Panama {Smith, 1985) even fewer observation
stations were set up than in Ellat, and the annual standard deviation from the average rose accordingly
to +64.5% (Table 8). This leads to the conclusion that "bottleneck areas such as Israel and Panama,
cannot provide a statistically significant estimate of world population sizes and their annual fluctuations.
A more widespread ground observer network combined with radars would provide a more reliable

long—term picture in spring.

In order to examine long—term regularity in major migrating specles appearance, the weighted
average day of arrival was calculated for all the years of the study, as well as the date by which half
of the population had passed by over Israel, the average peak day and the average arrival percentage
for each species on the peak day. The results show that in autumn It Is possible to predict the
appearance days of varlous raptor species with a precision of £1.35 to £3.12 days, and £1.92 to
+4.92 days in spring (P<0.001). The arrival of storks can be predicted with a precision of +3.78
days in autumn and £5.46 days in spring. The rest of the data examined was found to be statistically
significant, but for some the time span was broader (see tables 9 and 10), and the conclusion reached

is that it Is possible to predict appearance times of the various species.

Comparison of arrival percentages on the peak day for a number of raptor species shows, that
the passage percentages in autumn for flocking specles are greater than for non—flocking species
{17.1%-30.1% and 9.0%-15.6% respectively). In spring, the difference between flocking and non-
flocking species is even greater: 27.7%-46.0% and 8.3%—12.0% respectively. Intra—specific comparison
shows, that for many of the specles the arrival percentage on the peak day is higher in spring than in
autumn (see table 11). This Is, probably, the adult population, hurrying to return to its breeding
grounds in spring, therefore moving In more concentrated waves. Thus an inverse relation between
the arrival percentage on the peak day and age of sexual maturity is found: 46% of the the Levant
Sparrowhawk, population, which reaches sexual maturity In its ﬂrs‘f_'year, passes over during the peak
day compared to 17.7% of the Steppe Eagle population, which reaches sexual maturity at age 5 In

non—flocking species the situation is similar, although in less concentrated waves (table 11).

The regularity of the passage time period length was examined in each of the specles migrating
over Israel {tables 12 and 13). Analysis of the data shows, that those species flying over in large
numbers tend to flock and pass over during the shortest time perlods. Thus, 90% of the populations
of the five specles which flock in autumn, pass over during 13-20 days, compared to five non—flocking
specles which pass over during 24-35 days. The only exception to this rule is the White Pelican,
whose passage time period is long (114 days in autumn), despite it being a true flocker.
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The reason seems to be that this species flocks during the breeding season as well, populating
very broad breeding grounds (between 22°-85°), with each breeding colony reaching its nesting sites
as independent units. Accordingly, we find, that this is the only flocking species that has no peak days
on which more than 10% of the population fly over, This is also the reason that the weighted
average day of arrival of pelicans is the least statistically significant of all flocking species (£12.39
days).

Despite all the above, in non—flocking species, which have a longer passage time period, the
welghted average arrival day Is very exact, within a span of +1.8 to £12.85 days only, in the 4
non—flocking species analysed in this study (Booted Eagle, Short-toed Eagle, Egyptian Vulture and
Marsh Harrler). These four species also arrive with a high time overlap In autumn and spring (see fig.
12), and there Is a possiblility that what we see here is inter—specific flocking of non—flocking species

(they were also observed migrating in communal thermals).

The spring migration wave is longer than the autumn one in most birds of prey and storks. In

many of the species passage time In spring Is almost double that in autumn (tables 12 and 13).

Flocking and non—flocking specles passing over Israel were compared according to their wintering
grounds and type of food (table 14). The data shows, that all nine flocking species overflying Israel,
migrate south of the Sahara and some of them reach South Africa. They feed at least partially on
heterothermic prey. Three of the 4 non—flocking species which are commoner: Booted Eagle, Egyptian
Vulture and Short—toed Eagle also feed on heterothermic prey and migrate south of the Sahara.
Only the Marsh Harrier is an "intermediary species”, wintering both north and south of the Sahara,
and feeding accordingly on birds and mammals. A number of species feeding on homeothermic prey
do not flock, and accordingly do not migrate south of the Sahara. This phenomenon is parallelled in
New World raptors (Mindell, 1985).

Comparison of the welghted arrival day of different specles according to their chronological
appearance in autumn, shows distinct regularity in thelr order of arrival according to the type of prey
they feed on — from Insect eaters to reptiles, fish and finally mammal eaters. During spring migration
the picture is reversed, and the first to pass are those feeding on homeothermic prey and the last
the Insect eaters {table 15). This phenomenon shows the close relation and dependence between
migration times and the availablility of prey, whase activity varies with changes In weather, with

heterotherms disappearing first in autumn and returning first in spring.

The smaller the breeding area of a flocking species, the shorter the time period it passes over
Israel. When wintering areas are much smaller than breeding areas, the large spring migration waves

are more concentrated than in autumn.
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Examination of the annual arrival distribution pattern in several flocking species clearly show
several migration peaks appearing regularly yearly {figures 9,10 and 11). These are attributed to the
appearance of populations from different breeding grounds, and partlally to waves of juveniles and
adults appearing separately (Gorney, 1989).

Examination of daily raptor migration magnitude during autumn and spring (figure 15) shows,
that only in 19% and 24% of the days respectively is there high magnitude migration {10,000-200,000
birds per day), In 12.1% and 16.8% of the days medium magnitude migration (5,000-10,000 birds
per day) and In 58.9% and 68.1% of the days migration is sparse (0—5,000 birds per day). Storks
show less days with peak magnitude than raptors (13.7% and 13.8%), and pelicans have no days with
heavy migration. This data is important for implementing the results of this study in the Israel Air
Force in order to enable fighter aircraft to fly at low altitudes during sparse migration days, even at

the helght of the migratory season.

Other studles done with a combination of radar and observers all concluded that the ground
observers see the low fraction of migration and the radar the high fraction {(Evans & Lathbury, 1973
and others). Therefore ground observers cannot be relied on, since they see only part of the numbers
flying over. Comparison of migration magnitude data as seen on the Ben—Gurlon International Airport
radar and ground observer data, shows a strong correlation between both types of data in autumn
and in spring (figures 16 and 17). The high degree of agreement between radar and observers results
from the fact that the major fraction of migration passes over the western slopes of the Judean and
Samarian Mountains, at an altitude not surpassing 1200 m. above the ground, (this was confirmed by
motorised glider flights). At sites such as Gibraltar, where the mass of migration passes over at significant

altitudes, there could possibly be discrepancies between observer and radar data.

The integration of 5 research methods, each complementing each other, provides a picture of 3

principal migration routes crossing Israel in autumn {map 16).

1. The Western Route — lles mainly along the western edge of the central mountain range (radar
photo 12, figure 20, maps 6,7,9,10 and 11).

2. The Eastern Route — lies mainly along the Jordan Valley, crossing over the eastern side of the
mountains during part of the day joining the Western Route. During the rest of the day it continues
along the southern Dead Sea on a parallell direction towards Sinai (radar photo 11, maps 8, 13, 14
and 16).

3. The Southern—Eilat Mountains Route - (maps 12 and 16).

The situation in summer Is an approximate mirror image, lying on a 180° direction, with small variations.

The geomorphological structure of Israel, with a central mountain range dividing the country
into three rough landscape units, plays a central role in creating the type of migration descrived

(maps 15 and 15a). This is especially interesting considering the small size of the country.
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Based on data from the ground observer network, the motorised glider and thousands of radar
photo sequences from the Ben—Gurlon International Airport approach radar (photos 26,27 and 28),
it may be seen that the Western Route migration axis in autumn Is deflected at the beginning of the
day from east to west for 10—-25 kilometers, depending on weather conditions and flock roost locations.
Towards 10:00—11:00 the dally breeze blowing from the sea influences the migration axis, which is
slowly deflected back to the east (figures 21 and 22). The length of the west—east drift Is broader in
the data of the Northern Valleys Survey and narrower in the broader Cross—Samaria Survey due to
varlations in topography (figure 19).

A parallel deflection of the migration axis occurs on the Eastern Route in autumn. The route
moves southwest over the eastern slopes of the central mountain range during the morning hours,
over the slope which absorbs direct radiation from the sun, creating good soaring conditions. Towards
late afternoon, when the breeze from the sea starts, the axis Is deflected east, to the Jordan Valley

(map 8).

In the Eilat Mountains the wind flow plays a similar role, but due to the topography of the
southern Arava Valley, which causes a change in wind direction, the axis moves during the day in a

north—south direction (map 12).

In addition to the axis movement on a daily scale, there Is also seasonal deflection of the
migration axis. During autumn migration there is a distinct inverse relation between a soaring bird
specles appearance time and Its average distance from the coastline. White Storks appear first migrating
along the most easterly axis, with White Pelicans closing the season along the most westerly axis. The
four raptor species which flock in autumn, divide the east-west passage trend according to their

appearance times (figure 25).

This fluctuation is probably caused as a result of the a marine inversion which does not allow
the formation of optimal soaring conditions along the coastal plain during August (figure 34). In
September, temperature differences between the sea and land decrease, the marine inversion

influence gradually declines, disappearing completely in October.

Comparison of the appearance magnitudes of soaring birds over Israel in autumn and spring
shows significant differences between some of the species (tables 20 and 21). For example: only one
specles (the Steppe Eagle) flies over the Ellat Mountains in autumn, compared to massive migration of
more than 30 specles in spring; In autumn White Storks pass over only along the Jordan Valley axis,
whereas In spring about half the population also passes over the western edge of the central mountain
range; Honey Buzzards fly along the Western Route in large numbers in autumn, while concentrating
almost totally in the Eilat Mountalns In spring, and so forth. The reason for the variation In different
species appearance Is related to their global migration routes, between breeding and wintering grounds,
in relation to the Red Sea which they avoid crossing, thus following different routes in autumn and
spring (figures 27 and 29). The breeding grounds range of different specles in relation to the location
of Israel (35° longitude) Is an additional factor determining different migration routes over Israel in

spring and autumn {figure 29).
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The motorised glider enabled us to map flight altitudes of different flocks, which were measured
from the base and top of thermals. Thus it was possible to map the alrspace occupled by the migrating
birds (height band). Analysis of the data shows, that the average migration altitude concentrates along
a strip over an average vertical distance span of 344-1123 meters. The migration altitude strip
varies according to the different specles and the time of day, as a direct function of the thermal
forming conditions (tables 22 and 23).

Along with altitude calculations, average progress velocity of flocks was calculated, and it was
found to be anywhere between an average of 29.2 k.p.h. (White Pelicans) to 50.9 k.p.h. (Lesser Spotted
Eagles). Average progress velocity is closely related to flock altitude and especially to climatic conditions:
in stable conditions (such as an inversion), progress velocity decreased to a mere 13—17 k.p.h,, whereas

In unstable atmospheric conditions soaring birds can reach up to 60 k.p.h. (table 23)

The aerial distance from the departure point to the arrival point for each flight was calculated
(one—dimensional distance). The horizontal distance the flock actually covered in relation to the
ground (two—dimensional distance), and the "space—distance” covered by the flock while climbing in
thermals and gliding between them (three dimensional distance), as well as the distance covered by

the flock while cireling in thermals was also calculated.

Based on the average velocity for each specles, the number of thermals per hour, the numbers
of migration hours per day and the horizontal and space distances measured by the glider, the number
of kilometers each species actually adds to lts migration route was calculated. The results of these
calculations show, that 4 specles checked, lengthen their original route by 57.2-91.0%, which is
expressed In thousand of kilometers per species. All this Is done by the birds, in order to migrate
passively, thus saving energy (table 24).

The atmospheric structure and variations In weather conditions in time and space, play a central
role in determining the character of soaring birds migration and the ability to predict changes In their
behaviour. The data gathered by the five research methods was divided into three categories: data
that agreed with the annual average (such as numbers passing over, flight altitude, progress velacity,
route, etc)ocurrences deviating by more than 20% from the average and those deviating by less than
20%. Eighty—three unusual cases of appearance times for varlous species were examined. In 76 of
the cases in spring and autumn a distinct reason was found for the discrepancy on the time scale as a
result of climatic phenomena: synoptic depressions interfere with the formation of thermals and delay
migration for perlods lasting from several hours to several days, sometimes causing large migration

waves after the depression dissolves, as a result of the migration delay.

In some of the cases, when, for example a Red Sea current develops for a long time, the main
migration axis is deflected and soaring birds circumvent the area. As a result, significantly larger or
smaller numbers than the average are seen, depending on the direction of the deflection. Seasonal
fluctuations in the variations of wind direction and strength cause local deflections of migration axes:
Hamsin depressions formed in North Africa, are preceded by strong, dry, hot southeasterly winds

which deflect the migration axis to the west (figures 31-34).
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The Red Sea current, which Is usually characterised by fair weather, can also sometimes cause
strong easterly winds which deflect the migration axis for several days. Sometimes deflections are
caused by winds only on a micro scale, in a certain region (figure 35). In the Eilat Mountains there Is
a a significant influence on the migration axis, by changes In wind direction from north (the usual
wind direction) to south. These changes can sometimes cause axis deflections of dozens of kilometers
to the north.

On days when weather conditions on the coastal plain are stable (Inversion, for example), and
soaring conditions on the mountains are ideal, flocks will deviate to the east while migrating, to take
advantage of these improved conditions (map 19). The sea breeze tends to move the migration axis

east parallel to the breeze front progress.

The climatic factor determining the ideal convection conditions has a strong influence on migration
altitude and velocity: during the morning and late afternoon conditions are not good enough for
thermal development. Accordingly, migration is usually slow and at low altitudes. On days when the
atmosphere Is stable, interfering with thermal formation — migration altitude will be low and progress
slow, sometimes even 1/2—1/3 of the average velocity. On the other hand, on days when there is
great instabllity in the atmosphere, along the whole or part of the country, soaring birds can double
thelr flight altitude and accordingly their average progress velocity (maps 23 and 24),

In conclusion, correct analysts of all climatic data can enable prediction of migration route location,
altitude, rate of progress and time of arrival, under normal conditions. When conditions are below
average, It Is possible to predict the delay in arrival time of the birds, and the altitude and rate of
progress, according to the conditions existing. The opposite is true for better than average conditions,

with the same predictions possible, this time according to the improved conditions.

The results of this research have been applied In the Israel Air Force since the early years of
the study: a new term has been coined in the Air Force — BPZ — Bird Plagued Zone. The principal
migration routes and thelr altitudes were determined, BPZ maps printed with specific flight regulations
on how flights should be planned, where and when they should avoid flying at low altitudes. The
maps were distributed to all flight squadrons, and towards the end of the study were printed in their

final, corrected version.

During the migration seasons, according to the movements of the migration axis, certain time
periods have been defined as closed for flight. Thus, fighter aircraft are able to fly at low altitudes, at
least over certain areas of the country. At the Ben-Gurion International Airport control tower, a
bird centre” has been established, which methodically passes on real-time information to the Alr
Force on flock locations, as well as continuous instructions to Israel Air Force bases on positions of
flocks flying above them or nearby. At the same time the centre receives and coordinates information

on migrating flocks from the ground observer network, alrcraft, glider and radar.

On days when there is low magnitude migration, real-time permission Is given for low altitude
flights, thus allowing the Air Force to perform low-altitude military excercises, even during peak
migration.
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Since the Alr Force has started implementing the recommendations of this study, damage to
aircraft and pilots has decreased by 81.8%. The Not one fighter plane has crashed as a result of
collision with a migrating bird since the BPZ regulations have been in force. The yearly cost of
damage has decreased by 88%. Considering the cost of one of the new generation fighter planes
(F-15, F-16), had the conclusions of this study not been implemented in the Air Force, the average

annual damage would reach 30 million dollars’ and in ten years reach 300 million dollars.

The results of this research have been presented at several International conferences on this
subject, and been very well received. (See remarks by General Avihu Ben—-Nun, Commander of the
Israell Alr Force (appendix a), remarks by Major Merritt, commander of the BASH Team, in the US
Alr Force (appendix b) and by Drs. Luit Buurma, Head Section Ornithology In the Dutch Air Force
{apendix c).

As a result of the Information accumulated in this study and widespread publication in Israel
and abroad, which I initiated with the tourist industry, Israel is now known as one of the best places
in the work to watch migrating birds. Every year some 10,000 birdwatchers arrive from all over the
world to watch migration. When the Kfar Kassem observation station was active in autumn, more

than 35,000 Israelis came each year to watch the unique phenomenon of migrating soaring birds.

We have also developed a broad educational program in schools and army units, which has
significantly increased public interest in the subject.





