


he release of this book marks the 70th anniversary of the State of Israel

and the establishment of the Israeli Air Force. The IAF has played a pivotal
role in the rebirth of the State of Israel, and | truly believe the journey of our
beloved Air Force and state are one.

Our Air Force was established in highly complex conditions. From the
moment the IAF became an official military body, the challenges faced by our
organization have remained prominent, dynamic and ever-changing.

Moreover, since 1948, the IAF has proved strong and triumphant, despite
the harsh realities throughout the Middle East. Genuine determination and
commitment of the entire IAF corps is an essential factor in our unparalleled
progress and unprecedented achievements throughout the years.

These spearhead accomplishments are undoubtedly also thanks to our
international partners who have supported and assisted us all along. These
worldwide friends have made it possible through their professional and
financial donations to the IAF. They supplied us with the coveted airplanes we
needed to build the force. Along with the ongoing collaboration and devotion,
the IAF has evolved into one of the world’s leading air forces.

This book serves to celebrate the feats of the IAF over the past 70 years.
Inside it, we present you with the story of our people, and how the IAF, which
started out as a small squadron of fledgling airmen and airwomen has evolved
into what we have today. The state of Israel was built by the brave men and
women who journeyed from across the world to immigrate to this country
hoping for a better life, away from violence and persecution. The Israeli Air
Force was established by these same people, and remains a multi-cultural
melting pot to this day. On a personal note, the magnitude of our progress
documented in this book reflects the pride | feel for our highly professional air
men and women.

Over the last seven decades, this organization has prospered into a
multifaceted, innovative military body. We aim not only to thrive as an anchor
of strength within our region, but also to stand alongside our partners any
time we are called upon. This ideal is exemplified by the IAF’s central role in
humanitarian aid, a field we wish to promote and assist in.

Year after year, since the War of Independence, the operational capabilities
of the IAF have continued to advance. The IAF takes tremendous pride in our
own technological developments, which are renowned as some of the world’s
leading military innovations of today. Since our War of Independence, the IAF
has transformed into an agile, state of the art force.

Commanding the IAF is a great honor for me. As a young boy, growing up
on a farm in the Jezreel Valley, | would watch with awe the Mirages takeoff
from Ramat David Air Base. Today, it is the incredible F-351 "Adir” aircraft flying
above me in those very skies.

May the history preserved in these pages inspire you the way it inspires us.

1)) # Yy
/1 1/ /

Amikam Norkin, Major General
Israel Air Force Commander

NIW' N2'TA 7W D'WIWN NINAXYI D' NN DAY 1T 190 7W 1INT AN —I
7NXIW' NITTA NT7102 Y00 T79N X7'W T7NW MINGT7'0 DR nml

N7W 2IND TINDT7'N NMYOAW D7Ww 171 1'ANA N AT 7Y Iawd
.0 TR 1Tm

NIW™7 197 N1 12W Yadint , TINA N13D711 N12'023 0717 117W 1'TINAT7'N
0N ,0"NIYAWNA O 0171 TY 02X 1710 12XIW 0ANNGT ,N'AWN NN
.T'nn 0 INWwni

W7 NIN'XAT D17 0XaA1 710 7'N NIAW TINGT70 110 1948 1NN

VIX'17 1N12MAAT,1"A901 7AW 71297 DIWMA J1ID™A 1M 20 NNNwil

D'T7NA 0N DWW71 ANMD 'XW NIATZNA7 "21'0 0112 DN 1" NINTwn
.0MWi JWN1 07N 1WA 700 "WINW

M 7o 17N 1AW DXAN 0°WA1 0M3A T 7Y Nidl 7NOWT Nn
“7'M .MarTIN NINY7NN 071N N1 0219 0707 a1ngna a7 07ivi
.1aM* TY "N1IIN"17 1IN 112 1N NI TNAT,0'WIN ONIN *T* 7V 0710 1IN
O"A"XN 1IN 1'97 7Y NN 0IWi 0'WIW3 1TINGT 70 AW DN A'XA 1T 190
NO™YD 1217 NN 7'NNAW 1TINA™7'M 12W 191N NINT,11'WAN "119°0 NN 00"191
11712YW 1310 NIANINANT 7NW? N1'TA 7W N'AUIBVOND Y117 ANani ,muy
AMINAT7'A NIWIT WAN 7Y WA IXW A1INAT N N9j7Wwn i1 1901 NTYINNWw1
.0nyIxni

1TY1 121 1DANW O™NIN71'7 1°9N1W NI2T7 DA 790 N77 09711 1173w
0MIWY Wna N11'0Na A713 10 0'anwn a7 010 .07 70 17N 127
117 17970 O .N1"727271 NIWIXZAN DA'NIATN NYXANT 117 0'W"0N1 01
AMINAT7'M ANX ONN GNIWN YANN1,M15i 1117 117 07X101 1'7W 00180 NN
.071y1 0'7'2Mi1 "IN N17°AN TAN 1901

,YIN1 M127 7371 1MINT 7°0 ANGNa , NINAXYT DNA7N TNN W ™IAN 7w

71970 WN YTINAT7'0 .N17Y7 N1D'Wwnn 17w N1wXanin D171 0TV 10

DTAND 0'IWnN1 01 ,071Y3 11019NN 0N 027w ,07A17110U 1'MN'an 10
J1" D'IIWAN DYNXAX D'WITNAN

W7 71 D'W7ANN DN DN T7XWT TINGT7TAT 7XW7 02200 N3X
oya 721 12°aniw TX7 A77YY7 02 122717 DN 071197 1IN .27 17w DIInXm
.07T{77 D'aXIW 1IN IMNINW "MB"A10 Y1'0 NIYXANT 107 D™NIj71 1IXW

myl 1wind 77w 17 .7172 7130 MW Awn VNN 7Y T7an

.17 N AMINGAT7'M 0021 DA DTN 71X 1212007 Nl , 78

0 72 .0N1710'1 O'™N791A "1TIN” 01N ,0MW ONINI ,"7yn 00U D1
NN N 02 NAWNIN 0170 X ,DIw

NWIW 9D AINIW 031 17IYN 17N 0973 1NN 1M180Y W "NNyn
111 Nvn

J« A i " bt
.'I / ?J&/ / /ﬂ
l‘ |I z |

i
| YN 7M1 DTy
AMNT7N Ti79n




YNDRTNIAN D71Y TN DUTRIT-NITON & o/ g
DD T TY A0 IR0 SRR
% e o g gk
i wo=s, M0 L
* Migrating storks in the skies over.lsrawmﬁmrﬁpﬁﬂ;._ =
from the motorized glider during a research flight, = -

o ;_*'a_ tLQm the Hula Valley to the Egypti;n border. -

e A

-
y . F




247 | Fly with the Birds

Introduction

Israel’s unique location at the crossroads of three continents, Europe, Asia and Africa, is the
reason for five hundred million birds migrating twice a year through our country’s limited airspace. On
the other hand, the special location has always created a sensitive geopolitical situation that required
the State of Israel to develop a powerful air force, which is now considered among the air forces with
the largest number of aircraft in the world. Consequently, a significant conflict arose between the steel
wings and the flesh and blood wings, which were forced to share the limited airspace.

Over three decades, the Israeli Air Force (IAF) has lost 11 fighter jets as a result of bird collisions.
Three air crew members have been killed, 75 collisions with over $ 1 million of damage each occurred,
as well as thousands of accidents with little or no damage.

In the following chapther, we summarize three decades of extraordinary cooperation (1983-
2018), which has been running continuously and successfully between the IAF, the Society for the
Protection of Nature in Israel (SPNI) and Tel Aviv University. This collaboration is an impressive model
of the ability of military bodies to work hand in hand with academic and conservation bodies in mutual
commitment over the years, and to resolve a conflict that has developed into a win-win story that
serves as a model both for air forces around the world and the international civil aviation.

The joint venture was successful thanks to the ability to involve hundreds of people, each of
whom contributed to a unique success that reduced bird accidents by 76% and saved the national
budget $ 1.3 billion since its inception, and contributed to saving lives - the most important part of the
aircraft - expensive equipment and the lives of thousands of birds.

The cooperation was evident in the fact that the initiative came from bird lovers and researchers,
demonstrated originality while finding various "out of the box’ solutions, along with the development
of relationships of trust and friendship between the military and civilian bodies over time. Another
issue that stood out in the joint venture was the initiative of the civilian bodies to develop a system
for educating and explaining the issue both within the IAF and among the general public and senior
decision-makers in the country. This was done by producing films, posters, exhibitions, countless
lectures in squadrons, among the staff, and to the general public, with deep enthusiasm and
commitment, which have assimilated the subject and exposed it in a prominent and unique way. In
our assessment, the cooperation with the IAF has also given tremendous impetus to advancing and
exposing the issue of bird watching in general, and Israel’s unique position on the subject in particular.

As soon as the extent of the damage caused to the IAF by birds was clarified, Yossi Leshem raised
vis-a-vis the head of the Safety and Quality Control Administration the idea to promote joint research
between the IAF, Tel Aviv University and the SPNI in order to characterize the migratory routes of the
birds and thus enable the IAF to reduce the number of accidents with the migrating birds.
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1. A trio of Pelicans in tight formation flight
during their migration over the skies of Israel,
from their nesting areas in Europe and Western
Asia to South Sudan. The birds have been flying
about sixty million years, and we have been
flying only 115 years and we are still learning a
lot from their ability and flight capability

2. Cranes taking off at dawn from the Hula
Valley.
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The research goals were to examine if we can predict the migratory characteristics - number
of birds, migratory routes, migration altitude, pace of progress of the flocks, dates of arrival and
departure of the different species. In addition, the effect of the weather on these characteristics
was examined. The goal was to assimilate the results of the study and its conclusions in the IAF’S
flight procedures in order to protect the lives of pilots and to significantly reduce the probability of
a plane-bird collision.
In the framework of the migration study, which lasted from 1984 to 1989, data were collected
using five different methods. Each method has its advantages and disadvantages, and altogether, an
impressive and unique collection of information was obtained, which was used by the researchers and
the IAF to understand the whole picture.
A. The birdwatchers network
Twenty-five observation posts were situated along the Trans-Samaria road, from Petah Tikva
in the west to the Jordan Valley in the east. More than 150 birdwatchers participated in the survey
conducted during the autumn months between 1984 and 1989. During the survey period, the
birdwatchers network carried out 224,000 observation hours.
B. Tracking the migration by radar )
Following a preliminary inspection, it was found that Ben Gurion International Airport’s approach

4
radar could detect flocks of soaring birds at a range of up to 90 kilometers. Starting in 1984 the Israel hod
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Airports Authority allocated throughout the research period a radar control station within the control’,
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tower, with a senior control officer, and, later on, additional controllers. Thus for the first time in
became possible to conduct continuous tracking of the migration throughout the day and over long’

ranges. The IAF’s control system supported the research work and assigned soldiers who manned the
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radar station and the migration study. Since 1986, the research station has also functioned as a 'bird~ ~

hot line.” The soldiers manning the radar station began sending real-time warnings to nearby bases.

The radar at Ben Gurion International Airport allowed the radar operators and the crew to
transmit ongoing warnings about approaching birds to the Tel Nof, Hatzor, Ramat David and Hatzerim
Air Force bases with great efficiency.

C. Tracking the migration by light aircraft (Cessna)

The Cessna was used mainly to locate migration routes and to measure the altitude of the flocks.
The light aircraft was particularly effective during ’peak migration’ days. In addition, dozens of flights
were carried out in order to verify the Ben Gurion International Airport’s radar capabilities to discover
flocks and test its resolution.

D. The motorized glider

Using the motorized glider enabled flying wing-to-wing with the birds and accompanying the
same flock for many hours. In this way it was possible to accurately map the migratory routes, the
altitude of the flocks, their flight speed, the climbing rate and gliding in thermals. A total of 1760 flight
hours were performed in the course of the research during 273 days.

The glider made it possible to takeoff every morning from Sde Teiman and join the flocks that
were spotted the previous night by the birdwatchers, and stay with them from the moment of their
takeoff until the end of the day, when they crossed the international border or landed somewhere in
the country.

E. Drones (UAVs)

The drones were used to track a single flock with continuous documentation of the flock on video
cameras. In 1987, a total of 19 bird-tracking flights were carried out using drones, which actually
belonged to the Intelligence Corps.

As far as we know, this is the first biological study in the world, in which a UAV is used
for research purposes. As early as the end of the first research year, in 1984, it was decided, in
cooperation with the Safety and Quality Control Administration, to prepare a map of Bird Plagued
Zones (BPZ) that would define the routes, flight altitude and passage times of the flock for the
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1-2. Posters with illustrations of day and night
migrating birds.

3. A Roller bird.
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control units and IAF pilots. The maps were updated several times, and in 1990 the map was
produced, summarizing the results of the research and the procedures written on the basis of these
recommendations (BPZ procedures).

Positioning the Russian MRL-5 weather radar in Latrun

Following the large wave of immigration from the former Soviet Union in the early 1990s, 1.1
million new immigrants arrived in Israel, some of them scientists, engineers and technicians. Luckily,
we managed to locate Dr. Leonid Dinevich, a 3-star Jewish general from Moldova, who had been in
charge of a network of 47 weather radars.

Dr. Dinevich managed to acquire one of the MRL-5 Russian weather radars, which was placed
in 1995 at the Armored Corps Memorial center at Latrun. In the framework of a multi-year study
funded by the Administration for the Development of Weapons and Technological Infrastructure,
accompanied by a team of immigrant engineers and technicians from the USSR, the meteorological
radar was converted into a bird radar. Bird identification algorithms were developed.

The radar enables the identification of flocks of soaring birds at a range of up to 80-90
kilometers (between Hadera and Be’er Sheva), and small songbirds in night migration up to 25-30
kilometers. A vector was attached to each radar echo.

Developing international connections with additional air forces

The ongoing and multi-year success in reducing bird accidents in the IAF has been presented in
many lectures at international conferences. In 1994, Yossi Leshem was elected as a member of the
Steering Committee management of the International Bird Strike Committee(IBSC) and participated,
along with his fellow IAF personnel, continuously every two years in all the conferences of the
International Organization dealing with conflicts between birds and aircraft in military and civilian
aviation.

The US Air Force decided to present this cooperation as a model for success, and the research
and its implementation were taught reqularly in flight safety courses at the US Air Force Base in
Albuguerque.

Attempts to promote regional cooperation Following the Oslo Accords

Following the Oslo Agreements, as the atmosphere of ’approaching peace’ prevailed in the
Middle East, an attempt was made to develop and promote cooperation with the air forces of Jordan
and Turkey.

Following a meeting with representatives of the Jordanian Air Force, a large conference was
held in Tel Aviv in April 1999. This conference was attended by senior officers from the Jordanian,
Turkish, Greek and US Air Forces, as well as leading international experts in the field of migration
research. The purpose of the conference was to develop a network of bird radars in the Middle East
and to promote regional cooperation on bird issues and flight safety.

1. An air battle between a female falcon and a
roller-bird.

2. A glider accompanies a flock of pelicans
above Yavneh, parallel to the coastline of the
Mediterranean Sea.

3. Flight in the motor glider with a flock of
migrating storks. Between 4-11.5 hours daily.

4. A Bedouin observes the work of the bird-
watcher and the IAF observer during the migration
survey in the south.

5. IAF radar operators follow bird flocks at Ben-
Gurion Airport.
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Exposing the cooperation with the IAF to the general public

The joint achievements of the IAF with the SPNI and Tel Aviv University have raised tremendous
interest in the general public both in Israel and around the world. After the success of Benaya Ben-
Nun’s film *Flying with the Birds’, Yossi Leshem and Ofer Bahat wrote a book, in an album format,
‘Flying with the Birds,” which summarized the migratory studies, its uniqueness over Israel and
cooperation with the IAF.

The book won the General Yitzhak Sade Prize for military writing for 1994, in the presence of
Prime Minister Yitzhak Rabin. A traveling exhibition was presented throughout Israel, in the Knesset
as well as in many public places. Another exhibition moved between all the air force bases.
Conflicts with raptors nesting on cliffs

Another issue raised by the cooperation between the IAF and the nature conservation bodies is 3 - i I

the need to reduce the impact of training flights by the assault and attack helicopters on the raptors
that nest in wadis and canyons throughout the country. Helicopter flights inside the canyons cause
a significant disruption to the nesting raptors and reduce the nesting success rate of these sensitive
species. At the end of the 1990s, it was decided to deal with the problem of the disturbances to
vultures and eagles by IAF planes flying at low altitudes.

Inclusion of the use of Border Collies in air force bases

Unlike other means of harassment that the birds get used to within a short period of time, dogs
comprise a threat as a predator of birds and therefore the birds do not get used to their presence
in the field. The dog is operated by a biologist who knows the terrain, knows the risks and knows
the birds and directs the dog with a whistle in the direction of the birds who are then driven off the
field. Today dogs operate in five air force bases.

The IAF continues to cooperate with international experts and scientists, together with the
Administration for the Development of Weapons and Technological Infrastructure, to promote the
research of night migration and its forecast, to reduce conflicts with birds, such as at the Dudaim
landfill, where tens of thousands of Black Kites winter, in order to develop a network of bird radars
for real-time alerts, using satellite transmitters attached to birds... and the sky is the limit!
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1. A Pelican formation migrating over the skies
of Israel.

2. 0n 20 July 2000, upon the end of his term as
President, President Weizman and his wife Reuma
flew to Jordan to bid farewell to King Abdullah.
The president gave the king the book ’Flying with
the Birds® with a personal dedication stating that
just as the birds do not know borders, so the
nations will follow suit.

3. Dr. Dinevich and a soldier / bird-watcher are
sending warnings about bird flocks to the bird
hotline of the Air Force.

4. Passover 1997: President Ezer Weizman, former
commander of the Israel Air Force, launches the
Russian radar in Latrun together with Minister of
the Environment Yossi Sarid.

5. A Border Collie operating at the Ramat David
AFB.
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