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AN ANNOTATED BIBLIOGRAPHY OF BIRD HAZARDS TO AIRCRAFT

J.J. Short
WL/FIVR
WPAFB, OH 45433 USA
and
A.J, Poulis
HQO AFCESA/TIC
Tyndall AFB FL 32403 USA

AESTRACT

A centralized information bibliographic source is useful to bring
togmher studies that can be reviewed and serve as a starting
point for additional research. The working papers of the Bird
&Flkel Committee Europe, along with articles published in
scientific journals and proceedings from workshops-sponsored by
gﬂmr state or international agencles, form the majority of what
18 known about bird hazards to aircraft and what can be done to
teduce bird-aircraft inreractions. A projezct to produce an
dnnotated bhibliography of birg hazard-related research is unde rway
1ncogperation with the .5, Air Foarce Civil Engineering Agenzy's
hcmucal Information Center, Compiling this information i an
edsily accessible document woulid asuist bird hazard researchers,

wridwide. A magnetic format for the binliography is planned that
vill facilitate keyword searches and will provide a comprehersive
summary of research. The BSCE is sglicited to provide input and

expertise during the development of the vibliography.

feywords bibliography; bird hazards; annotated; database
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AN ANNOTATED BIBLIOGRAPHY FOR BIRD HAZARDS TO AIRCRAFT

1.0 PURPOSE

The purpose of this paper is to suggest a format and initial
opergtional strategy for the preparation of an annotated
biblicgraphy for bird hazards to aircraft (termed here as ABBHA) .

2.0 INTRODUCTION

At the 20th Congressus Internationalis Ornithologicus held in
Christchurch, New Zealand (2-9 Decemrar, 1850}, members of the
Standing Committee on Applied Ornithology (SCAO) recognized the
nged Lo provide ornithological researchers access to existing
literature on bird hazards to aircraft. Subsequent discussions
with the SCAO chairman, Dr. Hans Blokpoel, affirmed that an
annotated bibliography of birdstrike~related research would help
lay the foundation for expanding the international research on
thlg subject. An annotated bibliography would provide a readily
ayallable list of articles or books that deal with bird hazards to
aircraft and an explanation of the information contained therein.

2.1 Background

it is often time-consuming and many times difficult to locate
certain studies concerning bird hazards to aircraft. There are
many excellent sources of information concerning bird hazards.
Through its proceedings, working group reports and other
QOcuments, the Bird Strike Committee Europe perhaps is the premier
1?t?rnational source of information on bird hazards to civil and
military aircraft {(See BSCE L9/WP3). Workshops conducted by the
International Civil Aviation Organization as well as state-
sponsored conferences have provided valuable information exchange
for a wide range of bird hazard research topics. However, there
remains a need for a central clearinghouse for bird hazard
information that can be accessed by researchers worldwide,

2.2 BASH Team Bibliographic Database

Thg U.5. Alr Force Bird-Alrcraft Strike Hazard {BASH} Team
malntains an extensive library on bird as well as other animal
hazards to aircraft. The BASH Team uses the library resources of
the USAF Civil Engineering Support Agency's Technical Information
Center (HQ AFCESA/TIC) to locate documents to suppeort their
research and analysis activities. The AFCESA/TIC conducts
bibliographic searches through a network of databases to provide
their customers with the needed information. AFCESA/TIC is
categorizing the BASH Team's reference documents and entering the
information into a database easily accessible by other
researchers. When complete, the AFCESA/TIC will maintain a large
collection of BASH-relatod material for access by all researchers.
Documents maintained at other information centers will not be
copied and distributed by the AFCESA/TIC. The AFCESA/STIC can
provide information on where specific documents or microfiche can
be obtained. However, if difficulties are encounterec in

local corporate or university libraries, AFCESA/TIC will assist.

3.0 BIBLIOGRAPHIC SOURCES

The AFCESA/TIC searched several existing biological and
engineering databases for documents relating to bird hazards to
aircraft:

{1} Defense
(2} Zoologi
{3) BIOSIS
(4) Dissert
{5) Nationa
{6) Transpc
{(7) Berospa
{8) Enginee
{9) NASA/RE
(10) {(US) Go
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(1) Defense Technical Information Center (DTIC);
(2) Zoological Record {(ZoolRed);
{3) BIOSIS Previews (BIOSIS);
{4} Dissertation Abstracts (Dissabs);
{5} NHational Technical Information Service (NTIS);
{6) Transportation Research Information Service (TRIS):
{7) Aerospace Databsaze (Aerospace);
{8) Engineering Index (EI);
{(9) NASA/RECON; and,
(10) (US) Government Printing Office (GPO) Reference File.

Selection of these reference sources was based on the relevancy to
the subject of bird hazards rather than the authoritative nature
of the references themselves. No attempt was made to judge the
value of the material such as quality of reported research,

3.1 Bird Hazard Citations
Table 1 provides a breakdown of bird hazard citations for each

_ reference source. The information was screened to eliminate
: obvious non-relevant material and duplications. Most of the
. citations listed were either titles only or short bibliographic
i records.
TABLE 1
Source Mumber Bibliographic
of citesl References
OTIC 213 2
inolRed 120 None
BIOSIS @ None
DissAbs 2 None
NTIS 234 1
;RIS 75 3
kerospace 188 1
EI 67 None
NASA/RECON 53 i
GPO 2 None
Total 1023 B

'lhy include replications from cther sources

fight bibliographic citations were located; five are preseated in

; fppendix A. On request, all biblicgraphic databases searched

tould provide a document containing the retrieved informat ion;
some could provide it in magnetic format. Several sources charge
for preparing biblingraphic searches while others provide the
leformation as a subscription service,

Hany do not have abstracts. Some studies presented at the BSCE
and also publisned 1n other scientific journais. Of ail

tensidered, the DTIC provided the most complete search of bird
hazard research.

#140 1SSUES

kevelopment of an annotated bibliography for bird hazards to
sreraft (ABBHA) will require consolidation of a diverse
asssortment of literature from many worldwide sources. ABBHA must
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be responsive to the wide assortment of research needs for bird
management, bird avcoidance and bird tclerance engineering.
However, the ABBHA must be limited to those studies directly
related to bird hazards to aircraft or it will lose its research
relevance. The ABBHA can provide ornitheolegists and engineers,
alike, a ready reference document to help locate studies and plan
research.

4.1 Availability

To comply with the purpose of the ABBHA, the database must be
reasonably available to all researchers, worldwide. Though a
hard-copy (paper) doecument is the usual method of distribution, a
magnetic format would probably offer the user the most Flexibility
for searching the ABBHA. The magnetic format would also allow
easy updates of the citations and would enhance distribution to a
wide audience. Microfiche copies might be available for some
articles.

4.2 Accessibility

ABBHA hardware and software requirements must be affordable for
the user as well as the host. Relatively modest computer hardware
{usually IBM-PC/XT/AT or compatible) will run most bibliographic
software. Many computer programs are available for development of
the ABBHA but the costs must be kept as low as possible to allow
access by researchers with limited computer resources. Same
bibliographic search/retrieval software is available from the NTIS
for a nominal fee while others are more expensive (see "REFEREE"
information at Appendix B). The authors will review several
different sceftware packages to suggest alternatives to optimize
use and reduce costs.

4.3 Maintainability

The ABBHA database will be updated annually with new articles.
The develcpment and maintenance of the ABBHA promises toc be an
involved and possibly costly effort to access existing
bibliographic informaticon and to augment the ABBHA with missing
literature, such as studies reported in the BSCE proceedings which
are not currently in a database. Existing bibliographic sources
will be used to locate copies of studies. Articles from the BS3CE
and other documents not available from bibiographic sources will
be entered into the AFCESA/TIC database. (It would be helpful if
the AFCESA/TIC could be provided copies of the eparly (BSCE 1-10)
proceedings.)} If appropriate, the information may be exported
into a national database; e.g., DTIC. However, any material
entered into a national database must comply with dataliase rules
and idiosyncrasies.

4.4 Capability
The AFCESA/TIC will soon include an Environmental Quality
Information Analysis Center {EQIAC). When the EQIAC is fuily

operational it will be able to provide a technical analysis of
IR

2yzilahla information oo hird harards for USRE cusfomers 28 wWeoll
as many other environmental areas (see Appendix C). The EQIAC
will have the capability to synthesize results of research and
other information collected through its literature searches.
(Please contact Mr. Poulis for additional information or guestions
on the EQIAC). Aany documents included into a national database

must comply with existing distribution regulations.
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5.0 RECOMMENDED BSCE ACTIONS

ﬂm BSCE could provide the oversight of the ABRHA development. It
1§ suggested here that the BSCE establish a "Bibliography Working
Group™ to provide expert advice and to openly discuss issues
usocigted with the transition of the ABBHA to the research
community. This working group should review progress and ensure
that the ARBHA is useful and meets the user reguirements.

The BSCE could provide an excelient platform for the testing of
the §BBHA, whatever final form it takes. In additien, a BSCE
working group could help address the following issues during the
development of ABBHA:

(1) database fields;

(2) standardized search descriptors (proposed in Appendix D) ;
(3} format and software;

{4} updates and other maintenance.
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APPERDIX A
&:NTIS 64-92/9203B2
(COPR. 1992 NTILS)

.09131/5 o
19131 NTIS Accession Number: NTIS/P5-76/0538/9

Bird Strikes and Aviatlion safety (A pibliography with Abstracts)

(Rept. for 1964-Jun 76)

Habercom, Jr, Guy E.

National Technical Information Service, springfield, Va.

Corp. Source Codes: 391812

Jul 76 54p

Document Type: Bibllography

Journal Announcement: GRAI7617

NTIS Prices: PC NOG1/MF NO1l

Hazardas to aircraft created by engine ingestion or airplane interception
birds are investigated in these Government—-sponsored research reports.

ré damage assessment, structural strengthening, windshield design, and

rd tracking and dispersal methods are studied. (Contains 49 abstracts)

Descriptors: #*Bibliographies; *Avlaticn safety; *»Ingestlion(Engines);

rcraft windows; Impact shock; Impact strength: Birds; Collision research:

dar tracking; Migrations; Abstracts

identifiers: *Bird strikes; NTISNTIS

Section Headings: iB (Aercnautics—-Aercnautics); 85D* (Transportation--Tr

sportation safety); 85A (Transportation—-Air Transportation); 518

eronautics and Aerodynamics--Aercnautics)F

le 6£3:TRIS 70=-31/NOV

8789 DA

BIRD STRIKES AND AVIATION

IS DATA BASE)

Habercem, GEJ

National Technical Information Service, springfield, VA.

Jul 1980 117p

SUBFILE: NTIS

AVAILABLE FROM: #Hational Technical Information Service 5285 Port Royal

ad Springfield virginia 22161

Hazards to alrcraft created by engine ingestion or airplane interception
birds are investigated in these covernment-sponsored research reports.

rd damage assessment, structural strengthening, windshield Qesggn, and

rd tracking and dispersal methods are studied. (This updated b1bllogr§phy

ntains 107 citations, 17 of which are new entries to the previous

ition.

DESCRILTORS: ABSTRACTS; AIRCRAFT WINDOWS; AVIATION SAFETY: BIBLIDGRAPHIES
BIRD STRIKES; BIRDS:; COLLISION RESEARCH; IMPACT SHOCK; TMPACT STRENGTH;

GESTION ENGINES; MIGRATIONS; RADAR TRACKING

SAFETY. 1964-JUNE, 1980 (CITATIONS FRCM THE

4571 DA

ATRD STRIKE HAZARDS: A BIBLIOCRAPHY, 19871 - 15976
Murthy, HSS
vaticnal  Azrinau
ngalore; India
Jun 1977 22 pp
REPORT NO: NAL-BIBL-SER-77

SUBFILE: NTIS; ATRIS

AVAILABLE FROM: National Technical Information Service 5285 Port Royal
ad Springfield Virginia 22161 .

A comprehensive collection of literature on aircraft bird strike hazards

‘‘‘‘ Information Centre for neronaucics;
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Air Force Civil |
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lfechnisch Docur
jue (Netherlands
Jublication Date
teport Neo.: TDCE
wanguage: MULTII]
ountry of Origi
jocument Tvpe: |
Jocuments avall:
3ther Availabil:
Tournal Annouhc
3ource cf Abstri
descriptors: *A
ABSTRACTS; i
ERATURE
subject Classif



tion
rts.
and

)
1en) ;
yrch

n—~Tr
518

M THE

Royal
iption

orts.
v, and
jraphy
avious

WPHIES
ENGTH !

watice’

£ Royal
hazards

presented. The entries are arranged into six groups: {1) literature
rvey; (2) bird ingestion; (3) environmental contrel; (4) laser
chniques; (3) radar techniques; and (6} structural design. An author
dex is provided.

DESCRIPTORS: AIRCRAFT ACCIDENTS; AIRCRAFT SAFETY; BIBLIOGRAPHIES; BIRD
RCRAFT COLLISIONS; BIRD STRIKES; ENVIRONMENTAL CONTROL: INDIA: LASERS;
DAR; SAFETY: SAFETY MANAGEMENT: STRUCTURAL DESIGHN

5961 Da
A REVIEW OF PUBLICATIONS ON THE BIRD/AIRCRAFT STRIKE HAZARD
Noorehead, AS: McCracken, PR
Mr Force Civil Engineering Center; Tyndall AFB: Florida
Jul 1976 Final Rpt. 25 pp
REPORT NO: AFCEC-TR-76-21
B SUBFILE: NTIS; ATRIS
‘3 WAILABLE FROM: National Technical Information Service 5285 Port Royal
4 Springfield Virginia 22161
The annual cost to the United States Alr Force {USAF} to replace or
pir aircraft damaged by bird/aircraft collisions has led to an intensive
uly of the problems associated with birds on airfields and in the enroute
vironment. Since 1969 an active program has been in effect, first at the
4R t Force Weapons Laboratory (AFWL) at Kirtland Air Force Base, New Mexlco,
2 ¢ in 1975 at the Air Force Cilvil Engineering Center {AFCEC), Tyndall Air
g ¢ Base, Florida. This report reviews those Technical Hotes {THs) and
R thnical Reports (TRs) that have been published as a result of the program
3 lort. (Author)
DESCRIPTORS: AIRCRAFT COLLISTIONS; AIRCRAFT MAINTENANCE: AIRCRAFT SAFETY;
j BPORTS; AVIATION ACCIDENTS;: AVIATION SAFETY; BIRD STRIKES; COST ANALYSIS:
| ST5; DAMAGE ASSESSMENT: ENROUTE; HAZARDS; REVIEWS; SAFETY

 le 108:AEROSPACE =~ 62-92/I5504
(COPR. AIAA 1992)

Set Ttems Description

35105 N68-22034
tMrd hazards to aircraft - A literature survey, January 1%47 - Septomber

i ( Literature survey on bird hazards to aircraft and attempits to
Hierse birds from airfields)
TLIREN, J.

jlchnisch  Documentatie en Informatie Centrum voor da Krijgsmacht, The
e (Netherlands),

jiblication Date: oct. 1967 S5P.

deport Mo.: TDCK~49208

-ianguage: MULTIPLE;: IN FRENCH, ENGLISH, GERMAN, AND DUTCH

auntry of Origin: Netherlands  Country of Publication: Netherlands
kcument Tvpe: REPORT

hcurents avalilable from AXIAA Technical Library

pther Availability: NTIS

wrmal Announcement: STARG812

Pource of Abstract/Subfile: NASA STIF

Dcriptors: *AIRCRAFT HAZARDS; *BIBLIOGRAPHIES: *BIRDS: *FLIGHT HAZARDS

b ABSTRACTS ; AIRCRAFT SAFETY: IMPACT DAMAGE; INGESTION (ENGINES);
RIRATURE

ct Classification: 6502 Aircraft (1965-74)
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APPENDR B
Computer Product Information Sheet

NTIS Federa! Computer Products Center

UNITED STATES DEPARTMENT OF COMMERCE
National Tectinical Information Sarvice
5285 Port Royal Aoad, Springlield, VA 22161

Model-Simulation

TO ORDER: Phone: (703} 487-4650 FAX: 703-321-8547
{Also available on a Aush basis for an added fee)

Telox: 64617

Title:
REFEREE: Bibllographlc Database Manager Verslon 4.2 (for microcomputers}

Source: Environmental Protection Agency

NTIS Order Number: PB31-509794
Data: 8/4/87

Price Code: 002 U.S., Canada, & Mexico: $80.00, ali other addresses: $160.00

Product Type: Soflware-Diskelie

(Price includes documentation, add $3 ta each order for handling)

Summary:

REFEREE is a general-purpose bibliographic database management program for [BM-compatible microcompulers.
The prograra is ideal for maintenance of large, master databases from which lists of citations on desired topics
frequently must be drawn.

IREFEREE databases exist as proprictary-format disk files. The prograra allows entry of information manually
{from the keyboard} and automatically {bulk transfers from dBASE.DBF tiles). Each record in a REFEREE
database contains 9 fields. Scven of the fields are variable-length free-text fields that have essentiaily no format
requirements; cach can extend to nearly 6000 characters when necessary (disk space is allocated on a field-by-field
record-by-record basis). All fields can be renamed 1o suit the user's needs. Up to 1 million records theoretically can
be stored in a single REFEREE database: the actual maximum number depends on the amount of disk space
available. Stored records can be viewed, medified, searched, sorted, printed, moved between REFEREE databases,
and exported to DBASE .DBF files. By default, records are displayed and printed in a format that includes the
names and contents of all 9 fields; the user may define custom formats that involve a different selection or order of
ficlds, different line spacing or indentation, or boilerplate text.

The software is on two 5 1/4 inch diskettes, 360K double density. File format: Clipper Microsoft C5.1 8086 as. The
diskettels) are in ASCLI format. Documentation included; may be ordered separately s PB91-228791.

System: IBM-PC/XT/AT or compatible; MS-DOS 2.0 + operating system, 400K. Memory requiremiint - 490K RAM,
300K free disk space for suftware; data requires additional. Supersedes PHBS-200779.

HQ AFCESA/TIC (FLT050)
Technical information Cen'er
Bldg 1120/Stop 21

Tyndall AFB £l 32403-G001

Refund Policy:  NTIS does not permil return of Bems lor credit or rafnd. A faplacemeant will ba provided it an ermar is mada i
lilling your order, if the itam was received in damaged condition, or i the fam is dalective.
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APPERDIWY C

ation _AIR FORCE ENGINEERING AND SERVICES CENTER |
1§ oxot-1 July 1991
SYNOPSIS:
. AFESC's Engineering and Services
f \ Laborartcry has established the En-
' vironmantal Qualily information
INDEXES analysis Center (EQIAG) to
& Y gather aview, anatyze and dissem-
\ ABSTRACTS /f;,__. """" “—\\ wate infoemation in the areas of site
: \, cation {58} polution prever-
3 \\ /-’ TECHNICAL\\ i {F'!;),‘ )h;azartious wast:e
puters. ‘- - v INQUIRY * miniivization {HWM), and en- .
—— } . . . . ) _
ics : 4 ", / virenmuniai compliance {(EC). This
P / \'-‘ SERVICES _ falties raquirements for environmen- =
i : ; . wlodals ana },rsisland irifr.}rr'f?at:cm
uatly —%Tﬂggggi‘?‘?;”\____ trasigfer, iwo major calzgories of
' i concern in the Fovironmental Qual-
¢ fon;nla'; CRITICAL REPORTS ty Sirategic Fezearch and Develop-
-by-fiel REVIEWS \ / mertt Frogram.
ally can & - The inost pressing problems con-
TECHNOLOGY / \ froniing these iavolved in the
atabases, ASSESSMENT ; research and applicalion of new
s the 3 \ tasnnoiogies in ikase critical areas
orderof N ——— EQIAC e nave bean the iack of an inforina.
] / ™, tion focud point and the lack of a
capability 10 obtamn  scies
JOURNAL 3 \ ; . wiciiecnmical and cosh-bene!
as. The ; i LiLaech ai o0 e,
& \ 7 CONFERENCEC’\ analyses of lnew; information in the
DATA BASES ,/_ N & SR, FP, WML and EC subareas.
K RAM / SYMPOSis - These aralyses, as well ag
. ' ; / astessmonts of the state of the art
— CURH.ENT\ \_ _________ / and ot current scigntific
5, AWARENESS __/ devalopinents and trends reqlire

capabiities not cresent in axising
ervvironniznial iformeation reposit-
orfes; e combined skills o! irigr-
mation specalists, researchars,

7 eve A feld practitioners, and others irithe
/ SYITEMS federal, state, academic, anc in-

s \\ .

/ Arif) ¥gia Y dustrial communety  Such seraces
. MODELS / are essential to cost-eftective and
* 7 proactive  envieanmarial  auslitg

kN Vi research, deveioprient and acquisi-
N/

tion programs. The EQIAC was
farmed to meet ihese requirements
in an economical, etficient, and un-
hiased mannei.

The EQIAC provides technical,

E&S TaechData sheets are products of HQ AFESC/RDXI, Tyndall AFB, Fia., 32403-5001.




programmatic, and systems, and
benefil analyses of the latest scien-
tific developments in target EQ
areas. It can respond to queries and
referrals by accessing, reviewing
and evaluating the literature,
developing annotated bibliograph-
ies, and by enlisting the aid of a
diversity of specialists to determine
the focus of present and future ac-
livities and assess trends.

The EQIAC has ready access 1o
thousands of commercial and
government databases, as well as
those of colleges and universities.
Its own database resources include
computerized bibliographic informa-
tion on thousands of documents
from DCD, other government agen-
cles, industry and academic instiiu-
tions. Hardcopy resources include
books, technical reports, con-
ference and sympasium pro-
ceedings, standards and
specifications, patents, and un-
published papers on envirgnmental
quality topics such as hazardous
waste disposal and treatment
technologies, site restoration, en-
vironmental pollution control, and
environmenial compliance,

PRODUCTS AND SERVICES:

EQIAC areas of emphasis are to: (1)
review, analyze. and summarize
data on EC} topics and issues; (2)
provide programmatic decision
tools to researchers and scientific
managers; {3) identify and begin ad-
dressing voids in existing en-
vironmenial informalion resources,
and (4) disseminate information to
users through periodic updates,
bibliographies, state-of-the-art
reviews, handbooks, and special
reports. As an information focal

point, the EQIAC will provide refer-
rals lo those agencies best suited to
meet the users’ specific needs. This
will further the full utilization of the
expertise in plagce at other
organizations.

The EQIAC will alsc assist its
users wilh the management and
planning of EQ conferences and
seminars and can assist with the
development of specialized hand-
books and audiovisual aids. The
results of conferences and seminars
will be published and shared with
the worldwide scientific and
engineering community,

BENEFIT:

The EQIAC will facilitate more cost-
effective site restoration gollution
prevention, hazardous waste
minimization, and environmental
compliance efforis by providing
EQ decision-makers, program
managers, and researchers with
timely access to the environmentally
related research and technology in-
farmation needed to accamplish
their duties.

AVAILABILITY:

FrHAC's products and services
are available to BOD environmen-
tal organizations, laboralaries,
managers and planners, DOE, EPA
and other federal, state and local
agencies, academia, and the
private sector.

USER CONTACT:
Mr. Andrew Poulis
HA AFESCITIC
Tyndait AFB FL 32403
DSN 523-6258
Comm (9041283-6258
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