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SUMMARY

This paper presents some ideas for hazard
level comparition between the different bird
Epacies.

It addresses resident Spanish birds.
aspecially vultures (Gyps fulvus) and similar
ones.

Later some facts about Spanish migratary
movements and their relationship to weather
conditions. isophenic lines, and the most dangerocus
ggason fime are presaented.

Finally,the paper gives., ctonciusiens about
strike avpidance and some proposals.




This work is dedicated to
Mr. Mariano Vicente Jordana,
meteorologist whom after 38
years of working in
Meteorological Applications to
DPefense, encouraged us to
finish it.

The authors.

l.- INTRODUCTION.

The goal of this work is to present some new ideas
to improve one's knowledge of the Spanish bird fauna, prima—
rily in the areas concerning detection and control.

Obtaining more information and knowledge is the
only way to avoid - at least partially - the bird hazard on
generzl aviation flights and aspecially during low level.high
gpeed military flights.

Explanations concerning bird control near bases
and airports will be omitted in this report. The only pro-

gram to be mentioned will be the highly effective system of
falconry near airpeort runways. This program whose best exam-—
ple was the (*1) "Bahari Operation” began in BAugust 1968,

under the direction of Dr. Felix Rodriguez de la Fuente, It was
developed at the regquest of then Capt. José Sanchez Mendez.

and is still providing axcelent results at Torrejidn Air Pase
and Madrid Barajas Airport. The successful falconry program

at Moron Air Base, lead by Mr. JesGs Brizuela Martinez. must
also be mentioned.

Other methods such as pocisoning, ditress sounde.
sxplotions, hunting. etc. have besn shown to be lass
effective. and in some cases very dangercus. One such cace
occurred in 1966 when a very high number of sisones
(Tetrax tetrax) at Torrején A.B., foreced the Fl ight
Bafety Off icers ~USAF and SAF (*2)- to try to frighten them
off by using an M-79 grenade-launcher. After the first test
thay dacided to abandon the method since the shrapnal
fragments presentsd more danger than did the birds.’

Falconry is seen as an elegant. effectiva, and
inexpencive method that must be used in coniuntion with other
non-destructive methods to raalize total arradication of
birds near terminal areas and CUnwWays.

{*1) Bahari is a kind of falcon
{*2) SAF = Spanish Air Force




This work doesn't deal with the bird hazard 1n
the air terminal arsa —a toplc v3s been thoroughly coverad
in similar works-— but deals wWith +he hazard birds presant
gnroutea. To reach this objative. tha tirst step must be
to classify the diffsrent known species by their hazard

Lator we will talk abkout »oth. sedentary and migratorcy

level.
species znd in the last portion will present soamne conolusions

and proposals.

- POTENTIAL HAZARD CLASSTFFICATION

The first step Ln studyling bilrd hazards is %o
classify the better knowh species by order of their
potaential risk to the pilot. We propose an gmpirical
mathematic foarmuls which C=2n nely us determine this

paotential.

in the first stap we will treat the birds as if
they were rigid airplanss. Nothing could be further from
the truth, but this =ill allow us to study the titds threugh
the applicaticn of soma agrodynamic formulas. We: will omilt
2 lot of factors that affsct the hazard level., such as flying
muscle strength, spesd of rafiex acticon. changss in wing
geometry. @tc.. becauss they are difficult tc measBUre.

continue with the naxt

In spite of this wa will
danger of a flock of

steap. We can define the potential
birds with the following mguationd

In which the potentiai dang=r (P>, varies
directly to weight (W}, relative speed (V2. spatial
density (Dai: and varies inversely to banking speed (D2,
and load factor (n} better krnown a5 the "G pulling”

capabitity.
we know through aercdynamics that
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We will define spatial density of a flock (De}
as the numbar of birds that would hit the aircraft as 1t
passed through the flock. We will represent with the
following:

{N) is the number of birds in the flock, (3t) is the
maximum cross section of the aircraft , (L) is the length
of the flock measured in ths direction of the Vr wvector

{sircratt path’.
The Vr factor is sgquared due to the guadratic

influence than the speed has on the kinetic energy.

Ec = —— m V%

Only the aircraft can exercise maneuverability.
because wa assume -with wisdom— that the bird carnnot outfly
the approaching aiczcraft in the directicn of the aircraft's
path.

We square the rolling capabilty (p) and the load
factor {n) becauss those factors can only move the bird
within two dimensional space to aveid strike against the
aircraft.

The spatial density (De) has a tri—dementicnal

effect which is the reason wa cube it. Therefore.
b we
P = W Vr De” =
4 v x? s* K
w v ¥ Dpa?
= K
3 VZ SZ‘. '

Now if we assume that the bird spessd (V} i almost constant
for a large number of species and that the relative spesd
{Vr) is almost egual to the aircraft speed, wnich could
sasily be 480 knots and which we can considier constant for
a large number of aircrafts. then

v¥ W' pe®

P = K, g




in order to simplify this example, w8 are going to

assume that there is only one pird flying, then (De? will bs
agual to one (De = 1. On the other hand we know that the
wing surfacae (8} is obtained by multiplying the average
asrodynamic cerd (o) by the wingspan (W), (8 =Dbc ):

therefore

This formula =we call Clement s formula— gives us

a relative value of the poctential hazard of a bird as a
function of its weight and average aercdynamic cord. We
must enphasize that weight has a great influence on the
P value., Applying the formula to the best known species.
we ©an order them from high to low dangar as such:
common vulture ¢ Gvps fulvus), crane { Grys_qgrus’-.
flamingo (Phoenicopterus ruber), white stork (Ciconia
cinonia’., goose (Ansarinaer. ducks (Anatidae).,

gulls {Laridae). doves ( Culumbidae), and swallows

(Hirundinidae’.

3., -RESIDENT BIRDS

The wulture (Gyps fulwus} is considered the
most dangerous bird to an aircraft, due to its high waights
large size, low reflex action and sluggish manguverability.
Although the vulture is considered a resident {nonmigratory)
bird., some experts have found birds in Central Merocce that
wara banded in Wavarra (North of Spain}., These ara very rarce
incidente. though.‘and we consider the vultures resident

birds.

Based on the vulture census that was performed
in 1979 by the Sociedad Espaficla ds Ornitologia
( SE0){ Spanish Society of Ornitology’ and kindly provided
by Mr. Eduardo de Juana, we Can make a map like that of
FIGURE N*1, in which appears the vultures nesting areas and
their zone of influence. 1t is possible to group these areas
into a mountainous terrain system from which we obtain ten
vulture groups (see FIGURE N*2). The most important of them

are:

N'1)Pireusico Group )
Located in the Pyrenee of Navarra and Huesca,
e sites 2,900 ft.MSL

Average altitude of the vultur
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to 1 { Mean Sea Level}. Approximately 700 pairs. May be the
ba most important group dus to its proximity to Bardenas
1@ Reales air-to—ground range,

N*3)Nerteiberico Groun
.Located in the Rioja region. south of Zaragoza

and a section of Seria. Average altitude of the wvulture
sites is 3.200 f£t. MSL. Approximately 300 pairs. Part
of this group is close to the Bardenas Reales air-—~ to-
ground rangs. This group includes a portion of D-104
which is a danger area ressrved for military air
exercises conducted at lgw level and high speed.

N"4}Bubiberico Group
15 Includes Teruel and zones near Castellén and
Tarragona. Avsrage altitude of the vulture sites is
2,900 f£t. MSL. Approximately 250 pairs. This group

includes most of D-104 and Cauds air—to-ground rangs
near Teruel,.

N°10)Gaditano Group
Includes Sierra Betica between Ronda and Gibraltar
Strait. Average altitud of the vulture sites is l.400
ft. MSL. This is the most densely populated group in
Spain. Approximately 650 pairs.

By looking at FIGURE N*1 and N'2, the pilot can
determine which zones he will fly near or through during his
mission and can exercise extra caution as necessary.

Dus to its large size, a vulture can easily can
be detected approximately one half nautical mile (1/2 NM»

t, away. If we are flying 480 knots, this means thare are only
¥. about four (4) seconds of reaction time. The aircraft should
ry’ ' bs maneuvered because it is likely that the bird will not

at notice the aircraft until it has flown past the bird.

are

To avoid the bird the pilot in most cases., should
execute a pull-up, because birds usually execute a dive in
order to achieve the maximum acceleration in the minimum
amount of time and with the minimum muscular activity.

Knbwing the terrain where wvultures live is also
very helpful in avoiding them. They almost always will be

ind found near their nasts in very steep terrain. When a pilot

< E1-] flies near a ridge, he must be especially careful simce it is
341 highly probable that a vulturs is flying nearby,.

-hem

Cn a sunny day with thermal or orographic updrafts
one is likely to find soaring wultures. On a windy day it
is possible to find birds using the sloping effect of the
wind against a mountain to socar, For this reason as well
a6 for other safety reasons, a pilot should always account
for the wind strength and direction when flying low level
over mountainous terrain.




Only in a day with very gouod weather conditions

and high thermal updrafts is there the posesibility of
finding vultures and other gliding birds abowve flat terrain; hy t
especially at noon time when the sun is at its maximum

Wint

thermal activity.

In addition 80% of the vulture couples nest on
lime—-based rock areas, while cther 20% nest on silicon- Spai
based rock areas. On the lime—~based rock areas we can find Pani
vulture colonies of 40 to 100 couples. but in the silicon- tG B

thei

based rock we may only find colonies cf about 20 couples.

(axcept for the ocutstanding colonies of the Monfragie

National Park:.
begi
In an intuitive way. with the previcusly mentioned esCxa
datz and with the help of FIGURE NH°1 and M°2, it is poseiblae coun
to determine . at a given moment. the zones with ithe Some
highest probability of finding wvultures or cother kind of and
birds. Fall
out b
0f course not in all seemingly ideal nesting
terrain will one find vultures. becasuse their presence and Summe
nest ing are determined by other factors, such as the
availability of food, good weather conditions, ete.  For
example in the Cantabro-galaica zeone (north-west Iberian the
Peninsulal., which provides good terrain condition for (=3 38 &
nesting, there are no nesting vultures due to the high migre
numnber of cloudy and ceold days per ysar. As well., wvultures ct tt
could possibly nest in the Alicante zone. but thers is littls in Ce
food due to the small livestock industry, little hunting. and escag
the lack of artifitial feeding places. bands
the I
We ca
4, ~MIGRATORY EBIRDS SEprea
speci

There are many speciss of migratory birds which Summe
cross Spain the ysar round. Wa will consider conly those
species which present @ bird strike hazard.

The bird migration is a very complex phenomencm follo
which is affected by a number of factors such ag season, patte
food availability, wind strength and direction., barometric rusti
pressure, phenoleogic plants state. etoc,, and t

thke p

The migratory cteoutes aren't as stable nor simul:
predictable as one would like., Experts in this field, like Provi
Dr. Francisco Bernis (President of the Spanish Ornitology { INM) -
Society and professor of Zoology in the Complutense white
Univarsity), after years of study have reached thae
conclusion that it is very difficult to predict at what
moment the birds will begin their migration and which routes {part;
they will use. For this reason we state that the migration etc, ),

] routes shown in FIGURES N°3, N°4 and N5 only indicate and tt
i the gensral direction of the migration movements. One
sxception to this is the crane (Grus grus) which avery

year flies the same route. time a

meteor

strong
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We C5n vlassify the migratory bkirds in groups
by tneir migraticn habiis.

These zre birds that spend the winter time in
Spain. When 3mrieg arrives they leave the Ibsrian
Peninsula witli 3 scuthwest-northeast (SW-NE) flow, hsading
aviz sud Central Fureope where they normaly make

When they finish reproducing -in early Fali—- they
begin migration in a northeast—southwest (NE-SW) flow.
wsoaping the cold weather and locking for more benign and warmers
countries such as Spain. whece they spand the entire wintsr.
Some winter species and their routes are shown :n FIGIRE R°3
ard H°4. Tne arrows indicate the inbeound direction in
Fzll; the same routes in the opposite direction are flown
outhbound from Spain in Spring with ( SW-NE) flow.

Summery birds

These are birds that spend the summertime on
the Ibksrian Peninsula where they ncrmally naest. At the end
wf the summer when they have finished reproducing. they begin
migrating socuth, crossing to Africa slmost alwaye by way
cf the Gibraltar Strait, in order to look for warmern weather
in Central and North Africa. When Bpring arrives. they
escape from the hotter African couwntries following wide
bands flowing more or less south—north (5-H». lipon resching
the Iberian Peninsula. they spread out in a dispersive mode.
We call this wide rcont migration., This migratlon
spreads throughout the entire Spanish territory. These
species of migrateory birds nest during Spring and early
Summer, thus completing the annual cvcle. Sae FIGURE N'E,

Most birds hava the migratory habit cf not
following fixed routes. They migrate 1n wide front
pattern. A tipical example iz thae swailow (Hirundo
rustical, In ordmr to locate this migration in space
and time, we use isophenic line<=., The lines indicate
the peints where the same phenomenom takes plaze
simultansously. In FIGURES N°0 and N°£-A —whioh was
provided by the Instituto Naclionzl ¢e Meteorolagia
(INM)- we s5@e the isophenic lines of the swallow and
white stark arrivals.

f course there are other migraticn habits,
(partial migrations., accidental migraticns., nesting Dbirds.,
etc, ), but we don’'t deal with them du=s to their complexity
and their lack of data.

There exists 2 close relationship betwean the
time and intensity of migration movements and the
metearological conditiens, especially witen one consider
gtrong winds in thw direction of migration, Thanks to




the data provided by meteorologist Mr. Lorenzo Garcia
Pedraza. we can learn semething concrete about this
rglationship.

In reference to the summer birds, the mest
intense migration movement (flow S-N) coming from Africa
is influenced by a weather condition similar to the cns
hown in FIGURE N°7 in which the modarate tailwinds
—called Lebeche wind— make for an easy crossing of
the Gibraltar Strait.

The north-south (N-8) flow., from Spain to Africa
is helped by a meteorological condition like the one shown
im FIGURE N"8, The birds take advantags of ths strong
tailwinds ~called Tramontana wind by flying most of
the time behind a ceold front which is eweeping the
Ibserian Peninsula from north to scuth.

Concerning the winter birds, the migratory
movement into Spain is helped by the meteorclogical
condition shown in FIGURE N9, in which the strong cold
winds coming from Central Europe. help the north-east to
South-west bird flow. The contrary flow, from south-weast to
north-east, is helpsd by a metecrclogical condition like the
one shown in FIGURE N2 10, in which the warm south-weast
winds help the birds reach Central Europe and Scandinavia.

It is known that migratory movements take place
during the entire year, a rather useless conclusion in
itself, but in loocking at FIGURE N® 11, we can see that it is
possible toc identify the seasons with the most migratory
activity.

The overlap which exists between winter and summer
birds, produces high migratory activity during the entirs
month of March and the second half October.

. —CONCLUSIONS:

— The wvulture {Gyps fulwvus) is considered the most
dangerous bird to low level flights.

— The nesting points and vulture colonies are shown in
FIGURE NQ 1.

— The most dangerous zones for military low level flights are
the n? 1,3.4 and 10 groups (see FIGURE NR 2.

— Puring March and April one can expact high migratory
activity with a south-west to north-east flow. aspecially
during those days that have meteorolongical conditions like
those shown in FIGURE N2 10. The most dangerous zone will be
the north-east guarter of the Iberian Peninsula. especially
the Pyrenass.
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- During the second half of October and all of September., one
Gan expect high migratory activity with a north-east to
south-west flow, especially on thoss days that have

! metsorclogical conditions like those shown in FIGURE N@ 9;

| the Pyrenees zone will again be the most dangerous,

= During February and March the migratory movement will be a
| south to north flow, especially on those days that have
i metecrological conditions like those shown in FIGURE N@ 7.
I The most dangerous zone will be the Gibraltar Strait.

— During July, BAugust, September and Cctober the migratory
| movement will be with a north to south flow especially on
‘ those days thet have meteorological conditions like those
! shown in FIGUORE NQ 8, The most dangerous zone will be the
‘ Gibraltar Strait.

|

|

— March, whose weather conditions are shown in FIGURE NE 7
and 10, is the most dangerous month of the year. The second
most dangerous time is the second half of October, on those
days that have weather conditions like those shown in
FIGURE N2 8 and 9.

— After Gibraltar Strait and Pyrenees, the most dangerous
ztones are those marked with a circle — for examples passing
zones - in FIGURES N@3 and NQ4.

- &1l National and Natural Parks are considered dangerous
due to the presence of birds (see Visual Navigation Chart
1/1.000.000 published by the Centro Cartografice y
Fotogrifico del Ejercito del Aire,)

- The mansuver to avoid a bird strike will almost always be
& resolute "pull up” but always while maintaining aircraft
control.

= When flying in a low leve! formation, the leader must
take intc account the danger zones, and advisae his
wingman{men) to fly in a "deffensive" formation. If the
overflight is parformed in an "offensive" formation, then
_birds may bas frightened by leader and may then strike the
wingmard men). See FIGURE N2 14.

- Every pilot who has a bird strike. should complete the
0BCI (ICAQ) bird strike form that exists in all Spanish
Air Force Squadrons. See FIGURE NE 12.

~ &ny observation or dangerous situation related tc birds
must be relayed to the nearest Control Agency or to other
aircraft in flight, and to the Sguadron Flight Safety

Officer. )




A~ FROPOBALS

- To obtain and maintain good hird movement information.

it is necessary to periodically (each 2 or 3 years) perfornnm
2 bird census. A census iz expensive., but it is poseible

to cooperate with ths Sociedad Espaficla de Ornitologis
(SE0} whose aim is to sponsor census studies of new
migratory routes. This society (SEQ) ceonsist of technicians
and ornithologists who aid in developing new regilations

to prevent birds stirikes near aerodroma and airpert zones.

~ Tt would be pogeible to publish the most important bird
map and graphs in order tc show pilots the zones and the
seasonc that could be most dangerous. Those publications
could bm added to the low and high leavel Flight Manuals.

~ It would be possible to make a complete study of the
BIRDTAM System — used in the NATO cguntries — which is a
National Radar-Visual Surveillance Net, that prowvides the
most important bird movements each hour of the day and
night. This net is paired with the meteorological net and
transmits BIRDTAM notices by wav of the same communicatinn
System.

~ It would be interesting to ask the Instituto Nacional de
Meteorwologia C INM) for its coopsration in printing new
phenclogic maps and graphs of the most important bicd
spacies.

~ It would be possible to ask the Instituto Naclonal para
la Consarvacion de la Naturaleza (ICONAY, for its
cooperation in locating and moving if necessary those
vulture feeding areas that are established near
air—-to-ground bombing ranges especially Las Bardenas
Reales, which has a large population of vultures and
similar hirds.

« Ask the cooperation of the Guardia Civil in locating the
illagal wulture feeding zunes near the areas of heavy air
traffic.

— Entrust the Meteorologic Services at each basas. airport
and air-to-ground ranrge with thas daily task of filling out
the "Daily Bird Survey" form shown in FIGURE N213. By
analyzing the data provided through these surveys. it
wonld be possible to deterwine the need to apply special
methads for the zones that reguire them. From

ctatistical analysis of this data it would be possible to
abtain valuable operational conclusions.

After a long and laborous study of the facts we
foal that with a small sconomic investment it would ba
possible to save on costly repairs. aircraft lost. and
possibly human lifes. M
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FIGURE Ng2
' GROUPS OF SPANISH VULTURE ZONES.
| L)Pirenaico Sroup: Pyreneaes of Navarra and Huases.

Average altitude of the vulture sitas is about 2900 £t
| MSL. About 700 couples.

2}Cantabrice Group: North of Burgos and near
i Santander, Asturias and Pais Vasco. Average altitude
. of the vulture sites is abous 2.500 ft. MSL. Abcut
120 couplss.

JYNorteiberico Group: Rioja, south of Zaragoeoza and
EOome sites in Soria. Average altitude of the wulturs
Sites is about 3.200 ft. MSL. About 300 couples.

4)Subiberico Groupi Teruel and near Castellén and
Tarragona. Average altitude of the wulture sites, about
2.900 ft. MSL. About 250 copuples.

. ' 5)Castellano Group: Scuth of Burgos, Soria, Segovia

\ on one side and Guadalajara. Cuenca. and Madrid on the
: other side; high lands of the Duero and Tajo rivers.

) Average altitude of the vulture sites 3.100 ft. MSL.

X About 400 couples.

M

6'Salmantino-Zamorans Group: Duero river and its
tributaries near the Portuguese border. Average
altitude of the vulture sites 1.800 ft, MSL. About
180 couples

7)Extremefic Group: Caceres and Z2adajoz. Most of the
vultures live near the Tajo River. Average altitude of
the vulture sites 1.600 ft. MSL. About 400 ceouples.

B)Marianico Group: Sierra Morenas in Ciudal Real,
- Jaen., Cordoba, and Sevilla. Average altituds of the
vulture sites 750 ft. MSL. A-out 70 couples,

9YBetico Group: Sierras Beticas. such as Sierra

Cazorla which extends from Murcia te the south of
o Cordoba. Average altitude of the vulture sites 4.500 ft,
MSL. About 60 couples.

10’Gaditano Group Sisrra Betica, from Ronda to the
Giblatar Strait. Average altitude of the vulture sites
1.400 ft. MSL. About 650 couples.
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FIGURE Kt

Spanish Vulture {Gyps fulwus) sites

crouping.
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FIGURE N23 and N4
approximats location of the migratory routes of
gach speciss shown. Tnbound migration with north-south
flow from the first half of October until the end of
November. gutbound migration with scuth-nerth flow from
March to April.

Flying altitudes vary from 1.000 to 1,500 ft.
MGL. for flamingos ( Phoenicopterus ruber} and soma
geese ( Ansarinae). upto 11,000 fts. MSL. for some
ducks ¢ Anatidae?. Flaminges usually fly in a
corridor about 30 Kms. wide on eitherside of the

coastline.
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DIFFICULT PASSAGES: These pas
primarily because of the moun
Pyrennss System. espacially 1
Valgcarlos { Navarra), and the Sistema Ce
Aragon, Ayllon and Sierra of Guadarrama a
Gibraltar Strait zone ig classifised as a

zone due to the high density of birds., PTr
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FIGURE 827 FIGURI

Meteorologic conditions which help the Hpanish
inbound migratory movement of Summar birds procseding cut bot
from Africa., during Fehruary and Macch. Afric:




FIGURE Hu8

Meteorologic conditions which help the Spanish
outbound migratory movement of Summer birds heading to

Africa, during July., August, September and October.
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FIGURE HN29

Metecrclogic condit
inbound migratory movament
Central Europe and the Scan
second half of October and

ions which help the Spanish

of winter birds procesding from
dinavian countries. during the
tha esntire month of Novamber.
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FIGURE WNRIQ

Meteorclogic conditions which help. the Spanish
cutbound migratory movement of winter birds proceading
from Africa and heading to Central Europe and the

Bcandinavian countries, during March and April.
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FIGURE NR12
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! ICAD Bird Strike rsporting form.

l FORMULARIO DE NOTIFICACION DE CHOQUES CON AVES
lec |
Enviase 8.
— !
? EaplotmaOr ..ot e ez Consecuancias pars o vusla
— | AR Dn
Mearca/modelo de aaronave. .. ... ... ..., [T DL T BTk} n
| FUNTIERN i DK C]:n
) Marceimodeto demotar ... ... L. ... ... o M AR KO8 TOTOHS Ox
l GUrEs faspec st O
Matricuie do ta noronave . .. ... ... L L o
| Condiciones dei cisla
i Fecha [ /1 RN mas...... ata .. ..., ., o cwio dasowace [
A s el DI
. Harslocat. .. ... oo e o crela cverts (e
wte (Ou oo Oa erepmimnnio Tc nache To 0 Precipitacin
I Nombre del asrddromo ... ... ..., 1] Dn
rl e D:n
i Pist BHIZBOA. . ... oaeee L " weve Do
i T B " Espacia cla ave™. ... ... ... ... ... .. e, .
| . Numero de aves
; Altura. . ... pres Obsurvedes 43 Golpascian 13
| . SR L
I Velocidad indicads. . ......... nudas 200 O el
: Fase del vusic ti-toe (e (.
| eapcionamumers (s o i [ mir [l e
I o] Do_ R ATLRG Ga
! rocarmics dw swsowpor Lo spmawmecrin (g Temado de les aves «
. T Gn recoTel O S I . oraeims (s
L - ] Dlt
! Partes c¢ la seronave poases O
. Gaiperdet Jas v T
rodome [ " a ¢ Se advirtid o piloto del peligra? 4
povudeisar [ " O & Dr o .
! prosicon exchadn ou 1oyt [ . O
mator Mamc s [ n a
2 0 1z (] Obaervaciones (descrbanse las dados y las -
2 3 1 a lesionss y consignanse otros datas pertinantes)
4 G FLl D
it O ,‘ O e
H mw D b G .............
e O o [ e
o oo atwizee ] » [0 e
wie O ™ a
s O . O s
| Stred partvd leapecimiense D n D ................................................
i
Ot POT . ... ettt e s "Erivianse los restos d las avey »
{Facultativol

ESTA INFORMACION SE NECESITA PARA FINES DE LA SEQURIDAD DE LA AVIACION

Faormulario da la OAC] da notificacién de chogues con v




- B . DALY BIRD SURYEY
e . . : o et B e TR T
CATNL, TAMAEMATURES MO T T O vl Chaupm - _
T . . P T e ) A T
Yieg: . - G- ] mamiwd, MO minG: lalﬂuno COoOnBITIGNS
TITIALL | BRD RATON COMEITIGNL - . ; Leader
e et L . S e - . P Z
;.“jm' cooEs: | r.- G » Hariag Gudl -« B — Btackbuds (Scarilagy. Grachlen, e} 7 ° Poon Basnariessilzamess,, s
A r LG = Laughiag Cull H =~ Heplars {Hemks, Omis, e} O, Uthar C e
i -
i
i T Seellbank pesk
X . .
H|
ll
i ; ]
‘ Muoin Base Arca
l W CONCHTIORS ACTION TALEN ALEULTL
: T
E : I ‘
3 L3
i.
| 3
i
.‘!
i
i 4

LaFe [0, 0-1 Langtey AFB Daily Bird Survey

qun t

FIGURE HR13

Daily Bird Survey for an airport zone.
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1 . FIGURE N®° 14
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