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Abstract 
 
     The Santa Barbara Airport (SBA) sought to link its birdstrike Access database with its 
departmental ArcView based GIS in order to begin collection of locational information of bird 
strikes at SBA and develop a novel way to analyze and manage bird strikes on and near the 
airfield.   The Airport Engineering and Planning Division worked in conjunction with Airport 
Operations to develop a procedure for data collection of locational information of bird strikes in 
combination with the previously required FAA Form 5200-7 for data collection of new bird 
strikes in an Access Database.  The birdstrike Access database was linked to ArcView using the 
ArcView SQL connection feature.  The ability to analyze locational information related to 
individual bird strikes has allowed SBA to assess risks to aircraft, identify environmental hazards 
that could contribute to bird strikes, and enhance experimental methods and data collection for 
ongoing studies in the Goleta Slough Ecological Reserve.  
 
Introduction 
 
     Since the 1990s, as both commercial air travel has increased and bird and wildlife populations 
have increased due to conservation efforts, the number of bird and other wildlife collisions with 
aircraft (known as “strikes”) in the United States have similarly increased.  Each year, wildlife 
strikes account for roughly 500,000 hours of downed aircraft time in the United States (Cleary, 
1999).  Wildlife strikes have claimed 195 lives since 1988 and annually account for 
approximately $500 million in damages to civil aircraft in the United States (Dolbeer, 2004).  In 
an effort to understand and manage wildlife strikes, the Federal Aviation Administration (FAA) 
requires that all known strikes be reported on Form 5200-7 “Bird/Other Wildlife Strike Report”.  
These strike records are recorded in the FAA National Wildlife Strike Database and is managed 
by the National Wildlife Research Center (NWRC) (Dolbeer, 2004).  
 
 Since 2001, the Santa Barbara Airport has been collecting wildlife strike information 
from the Form 5200-7 strike reports in a Microsoft Access database, which is stored on a 
departmental server.  All relevant information that is reported on the Form is entered into the 
database.  Examples of information collected in the access database are: date, type of bird, type 
of aircraft, weather conditions, time of day, and type of operation.  In 2003, Airport Engineering 
and Planning staff sought to collect locational data of each strike and link it to the Access 
database using the SQL feature in ArcView 3.3.  A procedure was developed to collect and 
report locational information at the same time that the standard Form 5200-7 is filled out by the 
reporting individual. The description of the procedure for data collection, SQL connection of the 
wildlife strike data in access to ArcView 3.3 and the resulting data analysis capabilities are 
described below.   
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Background 
 
     The Santa Barbara Airport is located on the South Coast of Santa Barbara County in the City 
of Santa Barbara.  The Airport property is 950 acres. The airfield and terminal comprises 325 
acres, the Airport-owned portion of the Goleta Slough Ecological Reserve comprises 400 acres 
of the Slough’s total 430 acres, and Airport leases commercial areas, which accounts for an 
additional 225 acres (AFP, 2003).  Santa Barbara Airport provides regional service for both 
commercial and general aviation aircraft.  In 2000, there were a total of 167,376 aircraft 
operations at Santa Barbara Airport, of which approximately twenty three percent were 
commercial (AFP, 2003). Figure 1 is an aerial photograph showing the airport property, the 
Goleta Slough Ecological Reserve, and the Pacific Ocean.  
 
     Many birds and other wildlife species call the Goleta Slough home. For example, the Santa 
Barbara Audubon society recorded 206 species in Santa Barbara on their annual Christmas Bird 
count on January 05, 2002.  Many of these species were spotted in the Goleta Slough on or 
adjacent to the Airport (S.B. Audubon, 2004).  The physical setting, including climate, 
temperature, winds, precipitation, and proximity to the Goleta Slough and the Pacific Ocean 
contribute to the nature of habitats and abundant wildlife found near the airport (GSEMP, 1997).  
Since 1990, 208 bird strikes that occurred at Santa Barbara Airport were reported to the Federal 
Aviation Administration (FAA) National Wildlife Strike Database via FAA Form 5200-7 (FAA 
National Wildlife Strike Database, 2004).  The Santa Barbara Airport department continues to 
identify new and unique ways to reduce bird strike occurrences managing the unique resources 
of the Goleta Slough.  
 
Methods 
 
     As described above, the FAA requires that each known wildlife strike by an aircraft be 
recorded on an FAA Form 5200-7 “Bird/Other Wildlife Strike Report”.  Completed Forms can 
either be mailed or sent electronically to the FAA, for incorporation into the National Wildlife 
Strike Database which is managed by the National Wildlife Research Center (Cleary, 1999).   
     
     Since 2001, Airport Operations staffs have entered data for all wildlife strikes from the Form 
5200-7 into a Microsoft Access database that is stored on the department server.  In August 
2003, the Airport sought to collect locational data related to strikes and link the data to 
information collected in the Access database related to each strike.  The data link and the data 
collection and entry procedures are described below.  
 
     Using ArcView 3.3, a new project was created called birdstrike.apr. A new point theme was 
created titled “birdstrikes”.  Next, the tabular data from the Access database was loaded into the 
“birdstrike” project using the SQL connect feature (ESRI, 1996).   The tabular data was joined to 
the attribute table of the “birdstrikes” point theme.  The join was based on the unique record 
number that was found both in the Access database on the server and in the ArcView tabular 
data. As the unique identification number is the first field of information in both databases, all 
fields of birdstrike information were joined – those which appeared in the Access database also 
appeared in the birdstrike theme attribute table.  
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     A new procedure was developed that included the addition of an airfield vicinity map to all 
Form 5200-7 reports.  The procedure required that any individual who reported a strike must 
indicate on the map, as closely as possible with a fine pen, the location of the strike.  Most strikes 
are currently reported by Airport Patrol Officers, Pilots, and occasionally the Air Traffic Control 
Tower.  Appendix 1.1 contains Form 5200-7 and Appendix 1.2 is an example of a marked 
standard map that is attached to each Form.   
 
     Once the Form 5200-7 is completed and the map has been marked, the Form data is entered 
into the Access database by Airport Operations personnel.  As described above, each entry in the 
Access database has a unique record number.  Once this information has been saved in the 
Access database, the Birdstrike Project is opened in ArcView 3.3.  Each time the project is 
opened, the user must navigate to the Access table on the server to reinitiate the data linkage.  
Once the project is completely opened, the point of the wildlife strike is entered into the 
“birdstrike” theme using the “start editing” tool, in very close proximity to the strike reported on 
the map attached to the Form 5200-7. Once the point is created, the “birdstrike” theme table is 
opened and the unique identification number from the Access birdstrike table for that strike is 
entered in the record for the point that was entered in the project view.  Next, the user saves the 
project, and all information from the Access database for that strike is transferred to the point 
attribute record information.  Figure 2 below shows the “birdstrike” theme in the Project View.  
Figure 3 below shows a screen shot of the “birdstrike” theme attribute table, once the record 
identification number has been entered, which demonstrates the data join to the Access file on 
the server.   
 
Results and Discussion 
 
     The procedure to incorporate locational data with birdstrike information was made 
straightforward by the use of a paper map attached to a Form 5200-7 “Bird/Other Wildlife Strike 
Report”.  While the map is not as accurate as collecting the information with a Global 
Positioning System (GPS) unit, it is accurate enough to assess general trends in birds strike 
location.  A benefit of this method for data collection is that it is easily transferable to new staff.  
In addition, the procedure has almost no cost and is not time consuming.  In the future, it may be 
prudent to invest in a GPS unit to collect birdstrike data that could be used by Operations 
personnel when collecting information on birdstrikes, in order to collect more precise 
information.  
 
     The SQL data linkage was more problematic using ArcView 8 rather than ArcView 3.3.  In 
discussions with ESRI technical support, it was decided that the continued use of ArcView 3.3 
would be more desirable for this application.   
 
     The birdstrike application provides useful information to Airport staff.  Managers, Operations 
staff, and Engineering and Planning staff may evaluate general or specific trends as to where bird 
strikes appear with respect to operations, type of aircraft, date, species, weather, damage, and 
time of day.  This comparison sheds light on the nature of birdstrikes and could be used to advise 
pilots or the Air Traffic Control Tower of potential hot spots on the runways, where strikes are 
likely to occur with respect to the variables in the birdstrike attribute table.  
 

N
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Conclusion and Future Work 
 
     The birdstrike data linkage and integration process has proven to be an uncomplicated means 
to collect and organize locational data related to birdstrikes and link it to data collected on the 
Form 5200-7 “Bird/Other Wildlife Strike Report.”   The data collection and input is a 
transferable skill to Airport Operations staff, thus allowing for continuity in the reporting 
process.  This linkage provides valuable information to airport operators and managers as to the 
specific nature of birdstrike location as related to various factors, including aircraft, time of day, 
species, and others.   It could be possible to contrast this information with other operational 
information such as construction and habitat restoration projects which occur in an near the 
Goleta Slough.   
 
       As more birdstrike data becomes available, it could be possible to analyze several 
relationships between manageable environmental factors and the occurrence of birdstrikes.  Such 
factors could include the monitoring of airfield mowing activities in ArcView 3.3.  As mowing 
activities are known to attract birds, it is possible that relationships could be garnered from the 
location data in comparing location date and time of mowing with location, time, and date of bird 
strikes.  If a relationship were found, pilots could be advised to be alert during times of increased 
risk of bird strike.  Also, such results could make the case for mowing activities to occur at night, 
when bird activity and aircraft operations are both limited.  
 
     Bird strike locational information could become increasingly useful for the upcoming Goleta 
Slough Tidal Restoration Project, which will measure the relative increase or decrease in 
birdstrike hazard with the reintroduction of tidal circulation to formerly tidal basins in the Goleta 
Slough.  The ability to analyze the locational information of birdstrikes prior to and after the 
implementation of the Tidal Restoration project could be useful in determining how Tidal 
Restoration affects birdstrike hazards.  
 



 
6

 

Figure 2: Screen Shot Show
ing B

irdstrike D
ata Points U

sing A
rcV

iew
 3.3



 
7

Figure 3: Screen Shot of B
irdstrike Them

e A
ttribute Table -Joined W

ith A
ccess D

atabase



 
8

 
 
Appendices 
 
Appendix 1.1 – Standard FAA Form 5200-7 “Bird/Other Wildlife Strike Report”.  
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Appendix 1.2 – Example of Standard Map Used to Record Birdstrike Location  
 

 
           Standard Santa Barbara Airport Vicinity Map, City of Santa Barbara 
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