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ABSTRACT

i The actual state of the German BIRDTAM/BIRDSTRIKE WARNING systern is presented, since some

significant changes have been camied out duning the last years. The so far manual system has
been changed imo a widely automated system. Database and dataprocessing are briefly ex- :
plained as well as the new bird miigration observing system used at air defence radar stations.
Main emphasis is concentrated on the BIRDOTAM/BIRDSTRIKE WARNING - System and BIRDTAM

| generation algorithm, tesutting in new output standards. Advantages of the new system are dis-
tussed and future plans are autlined,
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1. Introduction

In contrast to cvil aviation military aviation is much more affected by birdstrikes during flight miss-
ions outside aerodromes and aifields. Low level flying and high speed flving cause about 2/3 of
military birdstrikes each year. Efforts 10 reduce birdstiikes have to concentrate on an efficient
online bird migration waming system besides an optimal habitat management on airfields. The
German Mititary Geophysical Sewvice is operating a bird migration waming system (App.1) for now
more than 20 years which has proved to reduce birdstrikes significantly. New techniques in data
processing have made it possible to change the so far manual system during the last vears into a

widely automated system in order to achieve a higher degree of efiiciency and convenience in
handling,

2. Database and Dataprocessing

The main input into the waming system are actual messages of bird migration observations from
the German bird migration abservation network, bird messages from pilots and bird waming mes-
sages from neighbouring countries. The Gemman observation network consists of 8 air defence
radar stations, about 15 ground control fadars at airfields and about 200 cbsesving posts at met-
eorological stations.

The most reliable obsesvations conceming broad front bird migration are those from air defence
radar stations. These observations are camied out regularly, following a fixed time schedule. The
obsewving technique until present has been a long time exposure photo with a PolaroidCamera
fixed in front of the radar scape. This system became more and more ineffective due to mecha-
nical defects and manual inconveniance. Since summer this year this system is about to be re-
placed by a new computer based system (App. 2). it uses a video camera connected to a stand-
ard PC. The system video-digttizes the radar scope several imes per revolution over a period of
abatrt 10 minutes followed by an image processing algorithm, According to the shape and size of
the track signals and main direction of the tracks the program decides about potential bird migra-
tion and gives an alarm signal together with a plot of the actual analysed image. The mdar con-
ofler has 1o finally interpret the output, decide on the intensity, direction and location of bird
migration and send the message.

Observation dats are routed to the adjacent meteorological station, where they are feeded into
the meteorological telex network in a fixed format Al data are then routed to the German Mifitary
Geophysicat Office at Traben-Trarbach (App. 1). Additionally the Bird Warning Messages amive the-
re via Aeronauttical Fixed Telecommunication Netwark. Omithological Data are separated from oth-
er Data by the Main Data Transfer Computer (FMZ) and are routed into the Geophysikal Forecast
Computer (GEOVOR),




3. BIRDTAM Algorithm

All relevant data are processed in the GEOVOR-Computer by the overall Software package COBIBE
({COmputerunterstiitzte Blologische BEratung). This System povides the options:

- interactive handling off all relevant data
- automated fiiing of data

- data analysing

- automated filing of all system actions

- software maintenance and development
- automated BIRDTAM generation

The BIRDTAM system is the first operational automated system of further planned improvements
of biological guidance systems, like the BIRDSTRIKE RISK FORECAST which is based on metearolo-
gical and omitholegical parameters.

The BIRDTAM - Aigorithm {(App. 3 and 4) first decodes all observation messages automaticafly. Not
comectly formated messages are comected as far as possible. Those messages that are not correc-
table by the software itself cause a message, which is send to the geophysical forecast center,
where the message is comected or cancelled and routed back into the algorithm . This method
provides a maximum of usable data input.

All decoded messages ate transformed into a basic BIRDTAM data set, that way, that the area of
flight restriction is defined, intensity is set and similarly the waming height and time of validity are
amached. In contrast to former regulations this does not cause a BIRDTAM/BIRDSTRIKE WARNING
message immediately. Instead, these basic data sets filt a data file, which is emptied in defined
time intervals (usualfly every 15 minutes). After emptying the basic data file the data sets are rank-
ed and added to the existing valid BIRDTAM situation. The new BIRDTAM situation is then harmo-
nized using spline algorthms for

- Area

- Intensites
- Heights

- Validity

in order to achieve an optimized BIRDTAM situation. After these procedures have been camied
out, the new harmonized BIRDTAM situation is compared with the so far valid situation and the
difference between the two forms the new BIRDTAM which is automatically generated and routed
to the main telecomunication computer from which the message is distributed to the users.
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4, New BIRDTAM Messages and Displays

The BIRDTAM - message format has been laid down by the intemational STANAG - agreement. It
guarantees that BIRDSTRIKE WARNINGs are to be understood in every country, that follows this
standard. For practical purpases however, this message form is difficult to handie. Especially when
a large area like central europe is considered. For pilots and people providing brefings to the
pitots, the BIRDTAM - situation is difficult to overook. Particulardy during times of severe bird mi-
gration too many messages give a confusing picture of the aqual situation.

Therefore, apart from the official BIRDTAM format, which is useful for the intemational exchange
of BIRDSTRIKE RISK information, the BIRDTAM working group within the GMGO has invented new
telex reports. The new algorithm made it necessary to use the extended STANAG format (App. 5)
with more than one intensity and area. Additionally a new telex raport is being used since about
wo years now, providing a summary of all valid BIRDTAM/BIRDSTRIKE WARNINGs. It is auto-
matically generated and distributed in the German military geophysical telex network every time a
new BIRDTAM is delivered. This report has now been improved and is about to be replaced by a
quasigraphic alphanumeric chart, showing the BIRDTAM - active - areas in the GEQREF - gvid (App.
6). Antached o it is a legend with the exact information: intensity, validity, height and the status,
whether an active area has been added or enlarged. The new report is also automatically gene-
rated and sent if it has been requested for, so that a briefing person or a pilot is able to get an
acwal plot of the present BIRDTAM - situation whenever it is needed. The advantage of these hew
message forms is that they significantly reduce confusion about active areas or validities and in-
crease the acceptability of the BIRDTAM/BIRDSTRIKE WARNING - system as a whole

5. Future Program

For the future main emphasis will be concentrated on the radar observation system. The new PC -
VIDEQ - System has to be calibrated carefully for each site. First tests have been camied out with a
new pencil beam air defence radar, providing 3-D bird migration information. A more efficient data
collection is attempted, using MODEM - connedtions between radar stations and the GMGO. Add-
tionally new geophysical information systems at airfields, developed by the GMGO, will allow new

reat graphic displays of the BIRDTAM - situation in combination with other flight affecting parame-
ters.
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