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THE USE OF RADAR DATA FOR
BIRD STRIKE PREVENTION IN GERMANY

J. Becker
German Military Geophysical Office

In the Federal Republic of Germeny military and civil
radar stations are performing observations of bird move-
ments by polaroid pictures or movie pictures of the radar
scope. The polaroid pictures give information of actual
migratory movements of birds, and are used for bird strike
warnings (birdtam). The observations by movie film are
used for the investigation of seasonal and spatial varia-
tions of bird movements as well as for the correlation
between weather and bird migration. The knowledge of
factors influencing the timing and amount ¢f bird migra-
tion is fundamentsl to the bird strike risk forecast is-
sued by the German Military Geophysical Office,
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1. INTRODIJCTION

The control of birds over large expsnses of airspace in which sircraft move-
ments and bird activilies overlap needs & dense observation network. Lnform:tion
about migrating birds at lower altitudes can be obtained by visual observations.
For larger areas and heights above 1000 ft GND radar observations are necessary.
A problem of radar observation is the varying quality in different areas based
on the radar coverage, the used tvpe of indicator and video processing. [n the
Federsl Republic of Germany military and civil rader stations are performing
observations of hkird mevements by polarcid pictures or 16 mm-film pictures of
the radar scope. The results are used in different ways for the warning and
forecast system of the Federal Armed Forces.

2. BIRD MOVEMENT DATA OBTAINED BY MILITARY RADAR STATIONS

The high-powered air defense radar stations of the German Air Force observe
continuously migratory movements of birds. For the identification and determin:-
tion of bird echoes polearoid pictures are teken from the radar scope with an
exposure time of 12+3 minutes, with an interruption of 2 minutes, every three
hours between dawn and dusk. In the morning and during periods with bird migran
tion the time between two pictures is shortened to one hour. The observations
are not carried out on weekends.

Disadvantages of the photographic system are a loss of information in the video
processing as well as the identification and determination of bird echoes by
different persons. Nevertheless a well-trained radar staff is able to discrimi-
nate echoes caused by bird movements from other targets and clutter echoes. The
bird intensity fccording to the international O to 8 scale can be determined with
an accuracy of - 1 scale unit. This is sufficient for bird strike warnings (bird-
tam), because the bird strike hazard indicated by the bird intensity is always

an average number, and the density of bird movements is varying within the rela-
tively large aresa covered by birdtam, The electronic counting system for radar
echoes can avoid many disadvantages of the photographic system, but it is dif-
ficult to estimate how significant the bird intensity counted in a reference

area 15 for the entire area covered by the birdtam.

After the evaluation of the radar photo the following dala are transmitted to

the Geophysical Information Cffices of the radar stations or of nearny air bases:
radar site, time of observation, bird intensity, GEOREF-areas covered by bird
echoes, and the direction of bird migration. There is generally a lack of de-
tailed information concerning the altitude of bird migration. Therefore stand-
ard heights must be used in the birdtam. The observation message is transmitted
via teleprinter to the Forecast Cenire of the German Military Geophysicel Office
where the message is immediately transformed into a birdwarning message &bird-
tam, according to formalized procedures. The birdtem are distributed to all
military serodromes as well as to foreign air traffic control centres via EDCCIV
{see figure 1).

¥

Additional sources of information concerning bird migration sre some GCA- and
Wx-radar equipment of aerodromes, pilot reports and visual observations. Foreign
birdtam and bird worning messages are transformed into the format of NOTAM

class 1 used in the German birdtam. A standardization of bird WETNing messages
and birdtam/bird strike warnings will occur in 1986, Nevertheless differences
of bird intensities and warning heights will still occur because of the differ-
ent radar equipment, and the different procedures of evaluation. The main pur-
pose of all observations by military radar stations is the immediate warning of
bird strike hazerds to the flying units.
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3. BIRD MOVEMENT DATA OBTAINED BY CIVIL RADAR STATIONS

During the last yesrs only a small part of the entire passage of migratory hirds
could be observed by the German military radar stations due to Lhe priority of
other tasks or technical problems. Therefore the data obteined are insufficient
for a detailed analysis of bird migration. The continucus observations neces-
sary for this purpose are performed by 3 ¢ivil L-Band radar stations. In con-
trast to the military observations the radar scope (PPI) is recorded by 16 mm-
cine=-film, In 1972 and 1973 the radar scope was filmed by the timelapse tech-
nique only during spring and fall., In 1975 the switching mechanism was modi-
fied to work at two photographs/hour, each with an exposure time of 15 minutes.
During 3 months only 30 m film material are necessary for that purpose. There-
fore the radar scope can be filmed continuously throughout the year., Neverthe-
less some interruptions occur by the change of the film or by the maintenance
of the eguipment. The owner of the movies is the German Bird Strike Committee
(DAVVL). The evaluation of the total sequences enables the discrimination of
bird echeoes from other clutter. The cbservation of single pictures enables the
determination of bird intensities and of flight directions.

The recordings by movie film cannot be used for actual bird strike warnings, but
they are the most complete existing data of large-scale bird movements at alti-
tudes above 630 ft GND. Therefore the films sre important for the investigation
of seascnal and spatial variations of bird movements as well as for the correla-
tion between weather and bird migration. The figures 2 - 4 show the seasonal
variation of maximum hird intensities detected by the radar station at Munich
during the years 1981 - 1983, using mean intervals of 2 weeks to avoid varia-
tions of bird intensities due to days with insufficient observation. The in-
tensity of bird migration was estimated according to the internationsl 0 - 8
scale.

During Spring higher bird intensities were registered than during fall,depending
on generally greater flight altitudes,due to favourable air currents in spring.
At night the migratory movements reasched generally higher intensities than in
the daytime. From the end of March to mid of May as well as from Septomber to
mid October night migration dominates in relstion to daytime migration. The
maximum intensities of bird migration at high altitudes and the busiest times

of general bird migration correspond to esch other. High snd moderate in-
tensities of bird migration do nol continue longer than 3 daye/nights in suc-
cession, The example of fall migration in 1983 (figure %) shows the relatively
quick change between days with high, medium or light bird intensities. The in-
tensities and directions of the bird movements are influenced by the weather
conditions of the departure areas as well as the weather enroute. Moderate bird
movement intensities were reached for the first time on the 13th of Qctober
after the passage of a cold frent, and under high pressure influence over Central
Europe. Two days with moderate to high bird movement intensities occurred on the
22nd snd 23rd of October after the presence of good flight weather over southern
Scandinavia, Poland and East Germany on October 27st. Similar weather conditi-
ons with dropping temperatures caused moderate to high bird movement inten-
sities on October 29th. The highest bird movement intensities of fall migration
occurred on November 2nd and 12th, at high pressure influence and weak north-
easterly winds over the departure areas CSSR/Poland as well as over Havarias.

The correlations between bird movement intensities and weather factors are
fundamental to the birdstrike risk forecast. This forecast issued daily by the
German Military Geophysical Office considers the phenology of bird migration andg
vegetation as well as the weather conditions of the departure and passage aress

of bird migration. The weather influence has been related to four parameters:
flight weather (especially precipitation end visibility). Change of the tempera-
ture during 24 hours, wind direction, and wind speed. These conditions are de-
termined from weather analysis and forecast data, and combined to & weather factor
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modifying the mean bird strike intensity expected in accordance to the season
and the actual bird migratioen 'till that date. The connections between the
birdtam and the bird strike risk forecast system are shown in figure . As bird-
tam are bassed on actual observations of large-scale bird migration, and the
bird strike risk forecast provides information on the average bird strike risk
over a relatively large area, mostly the geographical forecast areas A7 to Al
(see figure 7), the two factors concerning bird strike hazards do not corres-
pond in detail. The purpose of future work must be a denser network of data
concerning migratory movements of birds as well as sophisticated computer models
for the relation between Yird movement intensities and predictable biclogical
and meteorological factors. Also in the future radar observations of bhird move-
ments will be the main sourre to get fundamental data for the procedures necesw
sary for the prevention of bird strikes.




FIGURE 7 Survey of the German bird strike warning system
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FIGURE 2 Seasonal variation of the average maxima of daytime
bird movement intensities over Baveria from 1981 to 1957
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FIGURE 3 Seascnal variation of the average maxima of birdmovement
intensities at night over Bavaria from 1981 to 1983
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FIGURE 4

Seasonal variation of the average maxima of bird movement
intensities at high oltitudes over Bavaria from 1981 to 19834
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FIGURE 5 Daily maximum bird movement intensities over Bavaria
from 15 Sepiembsr to 15 November 1383
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FIGURE 7 Reference areas of birdtam (GEQREF) and hird strike risk
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