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Test Report of Using Gas
Cannon to Disperse Birds

BSC-TW

Because the characteristics of its geographic
location and weather, Taiwan is suitable for the transit
stop, habitation and breeding of migratory birds at various
seasons, thus posing serious threat to the flight safety.
The BSC-TW found out that the Ronald Reagan Airport
in Washington, D. C., United States, and the airports in
Guilin, Kunming and Beijing, China and the airport of
Macao all use LP gas scare cannons to disperse birds,
and imported from Canada 6 LP gas scare cannons (2
Mark 1V, automatic type; and 4 Mark V, remote control type)
and entrusted ROCAF to conduct the test assessment.
By considering the greater impact suffered by bird strikes
and less annoying to the daily activities of the residents
around the airport serving both civil and military purpose,
BSC-TW decided to provide such gas cannons to Chiayi
airport for testing purpose. The LP gas scare cannons
are set up on both sides of the airport runway to assess
whether the thunderclap-like blast of the LP gas scare
cannons are effective in dispersing birds in the hope that
it can effectively reduce the occurrence of bird strikes
encountered by both military and civil airplanes; and to
assess the effectiveness of the system and suitability as
well as logistics status; so as to assess whether such
equipment is effective in dispersing birds and the result
will be used as a reference by both military and civil
organizations for purchasing bird-dispersing equipment
in the future.

Test Period: from September 1, 2004 to August 15, 2005

The functional principle of the LP gas scare cannon
is to ignite the gas by electrical method to enable it to
generate a thunderclap-like blast of about 120 db within
5 meters. The effective range of remote control LP gas
scare cannon is 2,500 feet within visual range; while the
time sequence of interval regulator of the automatic type
gas cannon can be set between 40 seconds to 30 minutes.
When the gas cannon set up on the tripod, a turning cup
can be installed on the launching tube that can rotate

around 60 degrees after detonation.
Effectiveness Test:

1.To assess the status of man-machine interface of

LP gas scare cannon for dispersing birds:

« The satisfaction level of LP gas scare cannon for
dispersing birds is 2.11 (with a scale of 1 to 5, the
best is 1), the comments of the operators are uniform
and satisfactory indicating its function meets the
requirements.

¢ As the noise volume reaches 110 db within 10 meters
during the detonation of LP gas scare cannon, the
operators shall stay outside of the system range and
wear earplugs and muffs by following the safety rule
of the operation manual to protect their hearing.

2.To assess the frequency of bird strike events during
test period:

e The number of occurrence of bird strike events over

the last 3 years is shown below:

e« The test was conducted at area A and B on the

southwest side of the runway, and the comparison of

the survey of the bird species during the same

period of time in 2004 and 2005 is as follows:

Area A:
Month Monthly
Year 10 11 12 1 2 3 4 5 6 7 8 9 Average
2004 77 102 65 20 17 12 15 45 46 29 76 65 42.8 each
2005 34 74 34 26 7 17 28 55 67 52 N/A | N/A | 39.4 each

The number of bird species in Area A in 2005 was lower than that in 2004, with a decrease of 7.9%.

Area B:
Month Monthly
Year 10 11 12 1 2 3 4 5 6 7 8 9 Average
2004 504 | 216 70 54 74 36 51 38 56 52 53 15 | 121.9 each
2005 27 29 16 15 25 29 60 141 176 | 141 N/A | N/A | 66.9 each

Yoo Monthl 40 | 11 | 12 | 1 2 | 3 5 | 6 | 7 | 8 | 9 [Total| Average
20022003 | 5 | 2 [ 2 [ o [ 3 [ 1 4 [ 6 | 7 |4 |7 a 35
2003-2004 o | o | 1 5 [ 3|2 |8 ] 2|33 2.75
2004-2005 | 2 o | o | 2 5 | 2] 4 o] o]1s 1.5

The frequency of bird strikes occurred in 2005 was lower than that in 2004 and 2003. In other word, the frequency
of bird strikes occurred in 2005 was 57.14% lower than that in 2004 and 45.45% lower than that in 2003 respectively.

The number of bird species in Area B in 2005 was lower than that in 2004, with a decrease of 45.1%.

3.Assessment of the LP gas scare cannon’s effectiveness
in dispersing birds:
¢ Reaction time of various bird species to the LP gas
scare cannon:
Large Size Bird Species: Average effective reaction
time is 76.5 seconds; that is on average the bird
species will return again 76.5 seconds after being
dispersed, with 17.4% effectiveness of being
dispersed for over 3 minutes.
Medium Size Bird Species: Average effective
reaction time is 85 seconds; that is on average the
bird species will return again 85 seconds after
being dispersed, with 35.2% effectiveness of
being dispersed for over 3 minutes.
Small Size Bird Species: Average effective
reaction time is 56 seconds; that is on average the
bird species will return again 56 seconds after
being dispersed, with 9.5% effectiveness of being
dispersed for over 3 minutes.
¢ For large and medium size bird species, the average
effective reaction time is about 1.5 minutes while
that for small size bird species is 1 minute. As for
being effectively dispersed for 3 minutes, the
percentage of large and medium size bird species is
higher than that of the small size bird species.

Therefore, in terms of the effective time, the LP gas

scare cannons are more effective in dispersing large
and medium size bird species than small ones.
Within a distance of 150 meters of treatment, the
effectiveness in dispersing birds is as follows: 90%
for large size bird species, 70% for medium size bird
species and 40% for small size bird species.
Reaction of bird species: Based on the test, the
reaction of various bird species to the thunderclap-
like blasts of LP gas scare cannons is different.
Therefore, we chose the bird species that have more
population at Chiayi airbase such as cattle egrets,
red turtle doves, oriental skylarks and Chinese bulbuls
to assess the effective range of gas cannons.
Cattle egrets: With an effective population of 44
and within a range of 150 meters, after the application
of the LP gas scare cannons, the effectiveness in
dispersing birds is 90%.
Red turtle doves: With an effective population of
26 and within a range of 150 meters, after the
thunderclap-like blast, the effectiveness in
dispersing birds is 69.2%.
Oriental skylarks: With an effective population of
36 and within a range of 150 meters, after the
thunderclap-like blast, the effectiveness in
dispersing birds is 41.6%.

Chinese bulbuls: With an effective population of
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21 and within a range of 150 meters, after the
thunderclap-like blast, the effectiveness in dispersing
birds is 33.3%.

e Recommendation: Based on the test results
obtained at 150 meters spacing between LP gas
scare cannons, we recommend setting up one gas
cannon every 500 feet within 3,000 feet at both end
of south and north runway. Considering both south
and north overrun areas are frequently inhabited by
bird species, we recommend setting up 4 LP gas
scare cannons at the overruns to achieve better
effectiveness. It can be considered to set up 16 LP
gas scare cannons on both sides of runways to
achieve the best effectiveness and to achieve the

cost effectiveness.
Test of Suitability:

1.Assessment of operational reliability of equipment:

e During the test period, 44 cans of 5-Kg LP gas were
used. On average, each can of LP gas can detonate
9,350 times, thus totaling 411,400 times. The LP gas
scare cannon system detonated 411,400 times with
9 failures and 99.99% of success rate. The successful
rate of the system detonation was 99.99% indicating
high reliability of system operation.

e There were 3 failures of the system. As a result of
continuous and rapid detonation of the system, the
heat sensor exceeded its critical temperature and
cut off the electric power. Three induced failures
were encountered because the hose was broken or
the hose connector had air leakage, etc. Moreover, 2
non-failures were experienced because the gas
pressure knob had malfunction, it resumed normal
function after pressurization.

e Teat Result:

For remote control type LP gas scare cannons,
the heat sensor shall be included in the spare parts
list and purchased. Metal hose or other durable
material may be considered for replacing the flexible
hose. The life cycle cost and effectiveness of the hose
should be continuously evaluated so that it can be

used as a reference for the selection of consumables.

2.Assessment of the maintainability of the equipment:

During the test period, the LP gas scare cannons
had 9 unscheduled failures, requiring 12 elapsed hours
and 16 man-hours for repair. For its maintainability,
the mean time to repair and average repair man-hour
were 1.33 hour and 1.78 man-hours respectively. The
test result indicates the system requires very low
maintenance time and man-hours.

3.Assessment of the cost effectiveness of equipment
consumables used:

During the test period, the LP gas scare cannons
used 44 cans of 5-Kg LP gas (37 cans used by Mark IV
and 7 cans used by Mark V). 3 hoses and a connector
were replaced. One can of LP gas costs NTD 760, thus
the total cost of LP gas was NTD 33,440, which is a low
cost.

4. Assessment of the supportability of the equipment:
¢ When the operator was operating the LP gas scare
cannon, the detonation interval was so short that
caused the heat sensor to exceed its critical
temperature leading to the system out of work. This
operation should be included in the standard
operating procedure for guidance.

e The training syllabus did not include maintenance items.
When system malfunction was encountered during test
period, the operator could only follow the standard
operation manual to conduct simple troubleshooting.
If the malfunction could not be rectified, the user
had to ask the original manufacturer to provide
the maintenance information. However, if the user
encounters the failure of electronic components, there
will be no maintenance capability to fix it.

e When performing verification of the assembly of LP
gas scare cannon and tripod, it was found that the
tripod was not set in a stable condition and the LP
gas can was not suspended at proper position,
causing the LP gas hose to interfere with the tripod
during detonation. The operator had to make
adjustments of the support of tripod and its height
before conducting the detonation. It took 15 minutes
to assemble each LP gas scare cannon, thus taking

a total of an hour to finish the assembly of 4 LP gas

scare cannons. It was time-consuming.
Conclusion:

The test result indicates that the LP gas scare
cannon is effective in dispersing birds and has positive
effectiveness to the prevention of bird strikes. However, it
can only serve as one of the links in the overall chain of
bird strike prevention. It shall be used in conjunction with
the existing equipment and measures for dispersing birds
to achieve the optimum effectiveness. If a systematic
plan is developed based on the test result to set up Mark
IV and Mark V LP gas scare cannons, it will effectively
reduce the manpower workload of the operators in
conducting the bird dispersing activities and enhance its
effectiveness. Meanwhile, the operation method may be
adjusted in a timely manner based on the investigation
result of bird species to achieve the best effectiveness of
the equipment. When the LP gas scare cannons are used
in conjunction with the bird dispersing activities being
implemented by ROCAF’s remote control model aircrafts,
bird nets, shotguns, etc., they can effectively decrease

the probability of bird strikes at the airport.

Note:

The staff from the BSC-TW visited the Automotive
Research and Testing Center, a corporate body under
the Ministry of Economic Affairs, located at the Changbing
Industrial Park, Changhua County, in October 2005 to
assist it in dispersing the sea birds from the high speed
circuit for testing vehicles. After witnessing the demonstration
of the function of the LP gas scare cannon, the said
center has purchased 2 gas cannons for dispersing
birds.

To disperse the migratory birds inhabiting at CKS
international airport to preclude the risks of people being
infected by the avian flu; and to prevent the occurrence
of bird strikes at the airport, BSC-TW imported 12 LP gas
scare cannons from Canada on November 15, 2005 and
provided them for deployment at the airport for dispersing

birds. -

This article was the testing report made by the Test
Evaluation and Tactics Research Center of ROCAF during the

annual meeting of bird strikesin Taiwan area in 2005.
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