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ISRAEL

Primary 
Migratory 
Flyways

“BPZ”s
(Bird Plague Zones)

IAF fighter aircraft 
forbidden to fly 
below 3000 feet AGL 
during migration

Developed by 
Dr. Yossi Leshem

Resulting in a 76% 
reduction in severe 
birdstrikes

Saving the IAF 
approx. 
$450 million



ISRAEL

50 million birds cross 
Israel’s narrow airspace 

twice every year

1.5 million large birds 
(>5 kg)









Some Examples



“Sharing the Sky”













Spatial/Temporal 
Separation

Relies on precise locations of both 
planes and bird flocks



Ground Control Approach
“GCA”

Old radar from 1960’s – algorithm for 
bird tracks – 6 to 9 mile range



Ground Control Approach
“GCA”

Upgraded by IAF in 2001 for birds



What the GCA 
sees

What the eye 
sees



Raptors and Pelicans  
18/4/2019

Red line indicates the full separation line

East of the line – birds only | West of the line – aircraft

This method is used during stable weather and wind 
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Maximum height (thousands feet) :

Raptors (Hmax= 9x4 = 3.6’)

Pelicans (Hmax= 9x4.5 = 4.1’) 

Here:
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High Elevation
Shows What’s Above

Medium Elevation
Shows Wider Picture

Low Elevation
Shows Wider Version But Not Birds Above
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Managing Aircraft

Birds signals are treated as 
aircraft with no radio 

communication 

The controller takes all 
incoming/outgoing 
planes to the safest 
circuit / final



The goals of using GCA :

1) to find birds in the CTR

2) to separate aircraft from the birds 
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!עבוק קלדה

Takeoffs when GCA was 
turned off (but turned on just 

a minute too late…) 

4/3/2018

Lots of blood 
inside the cockpit



Autumn migration
Towards south (Africa)

Red & Blue paths  
(corrected)         
90-100% of it is in the 
CTR of Tel-Nof
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Local definitions of 
the actual paths of 
large bird species

Important for 
understanding the 
local broad picture
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Due to weakening 
west vector of daily 
winds, all the birds' 
paths shifted into 
the flight circuits of 
Tel-Nof instead of 
just part of them as 
in prior years
(2009-2016)



Bird Migration Forecast Chart



Pros and Cons of the GCA
Cloud radar from early 1960’s – not 
in use since the 90’s
+ 3600 search every 3 seconds

+ Range 0-7 miles (10 miles for storks)

+ Accurate spatial location
(accurate radial & range – height is 
calculated) -100 feet accuracy

+ Birds are simply “non-communicating” 
aircraft



Pros and Cons of the GCA
Without GCA, spatial location is not 
possible
- Need to constantly change elevation

- Maintenance of very old system

- No documentation produced for analysis

- Simple to operate but very difficult to 
understand well 
(lots of experience needed)



and it’s never too 
late to start

Old Dog, New Tricks

Take Home Message

Flights can be managed even in 
the worst migration in the worst 

location – with some expertise and 
the right tool


