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Abstract: Land-use planning on and near airports should consider possible revenue from
land covers, associated maintenance costs, and potential for land covers to attract vertebrate
species recognized as hazardous to aviation safety. The U.S. Federal Aviation Administration
has expressed interest in recent attention given to industrial hemp (Cannabis sativa L.; hemp)
as a revenue-producing land cover that might be cultivated on or near airports. Our purpose
was to better understand the potential production value of hemp as well as its possible role in
affecting aviation safety if cultivated on or near airports. Our objectives were to: (1) review the
literature relative to a historical perspective of hemp cultivation in the United States, projected
cultivation practices, and anticipated economic viability, (2) use our review to gather information
on vertebrate use of hemp cultivars, and (3) revisit U.S. and international regulations on land
covers near airports relative to attraction of species recognized as hazardous to aviation
safety. We found, via review of peer-reviewed and gray literature, that hemp holds potential
as an emerging crop in the United States, contributing to food, medicine, and biomass-
derived products as well as evidence that birds will use, if not depredate, the crop. However,
future markets promoting cultivation of hemp remain tentative. Further, there has been no
objective quantification of bird and other wildlife use of hemp alone or as a component of a
land cover matrix on or near airports and relative to implications for aviation safety. We make
recommendations for future research on wildlife use of hemp and metrics necessary to inform
aviation safety.
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IN 1TS SIMPLEST perspective, wildlife use of
land covers is intrinsically linked to food, wa-
ter, and shelter required for survival. These 3
categories encompass our understanding of
habitat selection, animal movements, popula-
tion dynamics, and interactions, representing
primary foci in some of the earliest syntheses
involving wildlife management (Leopold 1933).
Animal responses to land cover resources af-
fecting survival, reproduction, and movements
are also critical to the management of human-
wildlife interactions (Conover 2002). By exten-
sion, efforts to understand, manage, and reduce

negative wildlife interactions, such as hazards
posed to aviation safety, rely on this same logic
(DeVault et al. 20134). Importantly, the applica-
tion of integrated wildlife management meth-
ods (Conover 2002) toward mitigating hazards
to aviation must also consider practices by mul-
tiple landowners and the dynamics of animal
movement across the landscape and airspace
(Blackwell et al. 2009, DeVault et al. 2013a).
From 1990 through 2021, 259,577 wildlife—
aircraft collisions (hereafter strikes) were report-
ed to the U.S. Federal Aviation Administration
(FAA), of which bird strikes composed >94% of



these incidents. These strikes represented >$200
million USD annually in direct and indirect
losses to U.S. civil aviation, though these inci-
dents and associated costs are likely underre-
ported (Dolbeer et al. 2022). Wildlife strikes have
claimed >301 lives and >298 aircraft (military
and civil) since 1988 (Dolbeer et al. 2022). The
2009 emergency, forced landing of US Airways
Flight 1549 into the Hudson River is a notable
bird strike incident (Marra et al. 2009).

Wildlife strikes often occur near airports in
association with approach and departure of air-
craft. From 1990 through 2021, 82% of strikes
occurred <457 m above ground level (AGL; Dol-
beer et al. 2022). An aircraft descending on a 3°
glideslope is <152 m AGL and approximately 3
km from the runway, which illustrates the po-
tential contribution to strike likelihood and, ulti-
mately, risk, by land covers that surround an air-
port (Flight Safety Foundation 2000, Blackwell et
al. 2009). In the context of wildlife strikes, risk is a
composite of species- or group-associated strike
likelihoods with associated damage, currently
quantified as species-specific relative hazard
scores (DeVault et al. 2018). Essentially, wildlife
using resources across various land covers and,
possibly, flying through aircraft approach and
departure corridors can pose substantial strike
risk to aircraft. As such, land-use planning on
and near airports should consider the airport
as a component of the landscape and, therefore,
that it contributes to and is subject to local- and
landscape-scale factors that affect wildlife popu-
lations (Blackwell et al. 2009).

Blackwell et al. (2009) reviewed U.S. and in-
ternational guidance regarding land-use plan-
ning on and near airports and encouraged
additional research on land uses thought to
affect airport operation safety, including ag-
ricultural crops (Iglay et al. 2017) and various
tillage regimens (e.g., no-till seeding). Martin et
al. (2011) suggested that novel changes in land
use beyond the airport boundary not only re-
duce strike risk but include cost-share or other
incentives to agricultural producers to convert
to nongrain crop types (i.e., potential food re-
sources) within a defined zone around airports
(DeVault et al. 20134, b). More specifically, Mar-
tin et al. (2013) recommended the establishment
of land covers that simultaneously: (1) generate
revenue rather than consume airport resources,
(2) reduce strike risk, (3) reduce carbon foot-
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print of airport operations, and 4) provide an
attractive alternative to turfgrasses.

The FAA (2020) recognized a range of land
uses considered as hazardous (DeVault et al.
2018) to aviation safety, including agriculture
and, particularly, grain crops. Internationally,
land uses contributing to wildlife hazards on
or near (i.e., within 13 km) airports include ag-
riculture and livestock feedlots (International
Civil Aviation Organization [ICAO] 2002), the
latter an operation that might also include near-
by grain production (DeVault et al. 2009, Iglay
et al. 2017). Interestingly, in the most recent
estimate, airport properties in the contiguous
United States included >330,000 ha of grass-
land, with mown areas (i.e., a non-revenue pro-
ducing land cover) constituting 39-50% of air-
port property (Martin et al. 2011, DeVault et al.
2012). However, over the last decade, research
and planners have reexamined the transition
of managed grasslands (i.e., generally mown
on a regular schedule) on and near airports to
alterative, revenue-producing land covers (e.g.,
native warm season grass mixtures for biofuel
or animal forage, solar arrays; Blackwell et al.
2009; Martin et al. 2011; DeVault et al. 2012,
2013b; see also FAA 2020). Still, the cautions ob-
served by the FAA and ICAO are not well sup-
ported by data.

Changes in land use toward revenue-pro-
ducing crops might be especially appealing at
general aviation (GA) airports (facilities not cer-
tificated under 14 Code of Federal Regulations
[CFR], Part 139.337, Subpart B - Certification
[§§ 139.101 - 139.115]; see Blackwell et al. 2009)
that often operate on limited budgets. Per the
FAA (2022), “an airport must agree to certain
operational and safety standards and provide
for such things as firefighting and rescue equip-
ment. These requirements vary depending on
the size of the airport and the type of flights
available.” Intuitively, however, whether cer-
tificated or GA airport, balancing benefit:cost
of land covers and aviation regulations with
effective control and management of wildlife
hazards and strike risk entails quantification of
the relationship between wildlife and respec-
tive land covers as well as airspace use when
considering flight patterns of birds across the
landscape (DeVault et al. 2012, 2013b, 2014;
Conkling et al. 2018; Pfeiffer et al. 2018).

An assessment of how a land cover contrib-
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Figure 1. Diagram of industrial hemp (Cannabis
sativa L.) plant, as shown in Tancig et al. (2021;
W. O. Miiller, public domain).

utes to strike risk entails standardized, objec-
tive surveys of wildlife use of all land covers
on or near the airport, including a reasonable
accounting of species use of airspace (e.g., <30.5
m; Blackwell et al. 2013). To reduce strike risk, a
land cover would impart few resources to wild-
life such that use is minimal and the likelihood
of strikes and associated damage from species
using that land cover is also reduced relative to
similar metrics for other, proximate land covers
(DeVault et al. 2014, Pfeiffer et al. 2018). To date,
however, only DeVault et al. (2014) and Pfeiffer
et al. (2018) have produced work that quanti-
fied multiple landscape or land cover metrics
relative to wildlife strikes.

Given recent efforts to understand how air-
ports and nearby communities might embrace
economic opportunity via revenue-generating
land covers, but not at the expense of aviation
safety, we were asked by the FAA (J. Weller,
FAA, personal communication.) to provide
guidance on industrial hemp (Cannabis sativa
L.; hemp; Figure 1) as a land cover on or near
airports. Hemp is a crop that has gained atten-
tion with its multiple, agricultural commodi-
ties (i.e., oilseed, fiber, and cannabidiol [CBD];
Callaway 20044, b). Hemp was historically pro-
duced for its strong fibers and preceded cotton

(Gossypium sp.) as a widespread crop in the
United States (Callaway 20044).

Under pilot programs initiated in 2014, in-
dustrial hemp coverage in the United States
went from zero to >36,421 ha by 2018, the great-
est hemp coverage since 59,165 ha were planted
in 1943 (Mark et al. 2020). The crop is a poten-
tial source for a variety of products, yet its cul-
tivation, perhaps including grain yield (Martin
et al. 2013), poses questions. For example, we
understand little about the potential of the crop
and its various cropping systems to serve as at-
tractants to species recognized as hazardous to
aviation safety (DeVault et al. 2018). Further,
how might arable area and associated edge
types influence wildlife use and, subsequently,
strike risk?

Our purpose was to better understand hemp
as an emerging, revenue-producing crop, but
particularly its possible role in affecting avia-
tion safety if cultivated on or near airports. Our
objectives were to: (1) review the literature rela-
tive to a historical perspective of hemp cultiva-
tion in the United States, projected cultivation
practices, and anticipated economic viability,
(2) use our review to gather information on ver-
tebrate use of hemp cultivars including medici-
nal, fiber, and oilseed, and (3) revisit U.S. and
international regulations on land covers near
airports (whether replacing seminatural grass-
lands or row crops) relative to attraction of spe-
cies recognized as hazardous to aviation safety.

Methods

We conducted a comprehensive literature re-
view from February through March 2, 2020, to
inform our recommendations as to the market
potential of hemp on or near airports as well as
wildlife use of crop cultivars. Specifically, our
efforts were not adherent to a formal system-
atic-map approach (James et al. 2016) wherein
reproducibility of the review process as a meth-
od was desirable. Such an approach might be
appropriate in the future, but current consider-
ations for hemp cultivation in association with
wildlife use and airport properties are rela-
tively recent. Also, given that hemp represents
new opportunities for crop-based products (see
below), and not simply a historical crop in the
United States and other countries, we devel-
oped a broad swath of search terms to ensure
that we gathered information on wildlife use



of the crop, while also gaining perspective on
the potential for hemp as a revenue-producing
land cover on or near airports.

We developed our search terms (Appendix 1)
for use in common, peer-reviewed databases.
We searched Scopus, DigiTop (within U.S. De-
partment of Agriculture [USDA]), Google Schol-
ar, and Digital Commons. We also searched gov-
ernment databases and reports via the USDA
and Federal Depository Library Program.

Results

Our literature review returned 270 docu-
ments comprising books (n = 12), conference
proceedings (1 = 13), federal government pub-
lications (n = 8), peer-reviewed manuscripts
(n = 145), publications in periodicals (n = 42),
state government publications (n = 8), univer-
sity publications (n = 28), and theses (n = 14).
We categorized the sources for review of titles,
abstracts, introductions, and tables of contents
for any information on wildlife use of hemp
and information pertinent to informing current
market considerations for hemp cultivation.
Our use of literature toward an opinion on the
market potential of hemp products was subjec-
tive; we cite all sources recovered on specific,
vertebrate wildlife use of hemp cultivars.

Hemp cultivation

History. Hemp is an annual plant originating
from central Asia. The native range spans from
South Asia (~20° N’) to Siberia (~50° N’), though
the exact boundaries of origin are difficult to
define because it was spread across Eurasia
by prehistoric humans (Li 19744, b; Clarke and
Merlin 2013). Cultivated and feral hemp popu-
lations can currently be found on all inhabited
continents (Clarke and Merlin 2013, Long et al.
2017). The plant is a historically important crop
around the world for fiber, grain, and medici-
nal use (Fike 2016, Williams 2019). The variety
known as hemp was introduced to the United
States during the colonial era as a source of fi-
ber (Paine 1776, Mosk 1939, Deitch 2003, Deitch
and MacDonald 2003; Appendix 2).

Currently, the term hemp applies to C. sativa
used for grain, fiber, and floral production with
plant material containing <0.3% dry weight of
delta-9-tetrahydrocannabinol (THC; Conaway
2018). Marijuana, also botanically C. sativa, has
>0.3% THC (Appendix 2).
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Market considerations. After decades of prohibi-
tion (Appendix 2), the U.S. hemp agricultural in-
dustry was expected to be financially rewarding
for participants at all levels driven by demand
for a wide variety of hemp-derived products
ranging from oilseed and fiber to CBD oil-based
products, although market volatility and recent
price declines leaves the outcome for hemp prof-
itability uncertain. The crop has been touted as a
lucrative crop alternative for farm diversification
and to boost farm income, though establishing
a new industry carries with it many challenges
and risks. The global industrial hemp market
size was approximately $22.1 billion USD in
2022 and is expected to show revenue-based
compound annual growth rate of 25.5% through
2030 (Grand View Research 2022).

Cropping systems and products. Though still
tentative from a market standpoint (Appendix
2), hemp is forecast to be grown across the Unit-
ed States including regions that have not had
a historic hemp industry. Its cultivation, across
cultivar types, faces environmental challenges
(Appendix 2), but the varied products and mar-
ket potential might further impact production
challenges. Fiber hemp, for example, is har-
vested for stem tissue that contain high-quality
exterior and lower-quality interior fibers used
for textiles and numerous other industrial pur-
poses (Small and Marcus 2002). Seeds are plant-
ed at high density (0.1-1 million plants/0.40 ha)
and must grow several meters tall to develop
large amounts of high-quality fiber tissue. Har-
vest occurs before or shortly after flowering
(Appendix 2) to coincide with optimal fiber
quality (Da Costa et al. 2001).

Grain hemp, also considered an oilseed crop,
is typically planted at lower density than fiber
hemp (100,000-600,000 plants/0.4 ha). For grain
hemp, the optimal time to spend in vegetative
phase will vary among locations, varieties, and
agricultural factors such as plant density and
fertilizer treatments. Most grain hemp is planted
in June, allowing at least 45 days before flower-
ing in August or September (Appendix 2).

Hemp for cannabinoid and terpene-rich oil
production (Appendix 2) is grown with a focus
on unpollinated flower yield (Sawler et al. 2015,
Grassa et al. 2018), thus indicating low risk of
seed production. This hemp type has been in le-
gal production for the least amount of time and
therefore agronomic research on growing prac-
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tices is limited. Hemp grown for flower pro-
duction is commonly transplanted to the field
from seedlings or cuttings, often on raised beds
with irrigation. Plants are spaced at relatively
low densities with each plant approximately a
meter apart (1,200-20,000 plants/0.4 ha). This
spacing encourages lateral growth of branches
that will produce densely developing inflores-
cence. Higher density plantings may be direct
seeded. Although the ideal time to harvest is
variety dependent, cannabinoid hemp is typi-
cally harvested as flowers mature prior to ex-
ceeding a legal THC limit, typically 3-6 weeks
after flowering. Market potential for this type of
hemp might be greatly affected by early flower-
ing and cannabinoid development (Amaducci
et al. 2008, 2015; Williams 2019).

Wildlife use of hemp

Our understanding of how hemp cultivars
might contribute to strike risk is based on an-
ecdotal evidence and limited scientific studies.
Some early avian granivore studies suggest
a reasonable expectation for depredation of
hemp seed. However, the preponderance of
literature dealing with wildlife use of hemp fo-
cuses on invertebrate pests, with anecdotal ref-
erence to vertebrates. Importantly, invertebrate
crop pests can serve as initial attractants to
vertebrates (primarily birds) that might even-
tually depredate a crop at maturity, especially
if it produces seeds (Dolbeer 1990). Limited
methods for chemical protection of hemp from
invertebrates are available and research con-
tinues, thus providing farmers balance among
potential pests (Bakro et al. 2018, Cranshaw et
al. 2019). But pesticide development to control
invertebrate pests will likely hinge on profit-
ability, sustainability of the crop, and associ-
ated products.

Granivorous birds have been observed to
depredate hemp crops for seeds (Stephens 1920,
Errington 1935, Gigstead 1937, McClure 1943,
McPartland 1996, McPartland et al. 2004; see also
Barker 2016, Harper et al. 2018, Baxter 2022).
Hemp depredation by birds is considered a nui-
sance issue in Canada and Finland (Callaway
2004b, Vera and Hanks 2004). Ripened hemp
seed and seed meal contain dietary oil along
with fiber and protein, which can be attractive
to wildlife (Callaway 20044, b; McPartland et al.
2004). Birds will consume hemp seed when in-

cluded in commercial bird seed mixes (Baicich
2015), which lends evidence to profit in the bird
seed industry (Callaway 20044, b). Bird attrac-
tion and damage during cultivation has yet to be
quantified at the scale and rigor to predict sea-
sonal species densities within hemp fields. Yet,
evidence suggests that blackbirds (Icteridae),
sparrows (Emberizidae), doves (Columbidae),
finches (Fringillidae), and pheasants (Phasiani-
dae) target grain hemp as a food resource (Ste-
phens 1920, Gigstead 1937, McClure 1943), refu-
gia, and nesting habitat (Bendire 1890, Hender-
son 1907). Further, because of the small amount
of acreage dedicated to current hemp cultivars,
these areas are not conducive to understand-
ing how wildlife use might be affected by other,
proximate land covers.

In recent qualitative observations of bird use
of hemp cultivars in North Dakota and Florida,
USA, from August to November 2020, Kotten et
al. (2022) reported 22 families and 41 bird spe-
cies directly in or using hemp. The most com-
mon birds observed in North Dakota where oil-
seed hemp predominated included mourning
doves (Zenaida macroura), American goldfinch-
es (Spinus tristis), house finches (Haemorhous
mexicanus), and various sparrows (Passerelli-
dae) consuming the hemp seed while perched
in the canopy or foraging on the ground.

In Florida, CBD was the predominate crop,
and the avian richness was less than North Da-
kota (North Dakota = 21, Florida = 8 species;
Kotten et al. 2022), likely due to cultivar type.
The authors suggested that flocks of approxi-
mately 40-116 birds using the small oilseed
fields (116-324 m?) was indicative that hemp
could benefit bird conservation in agroeco-
systems or could be a potential decoy crop to
protect other commodities from bird damage
(e.g., sunflower [Helianthus annuus]; Hagy et al.
2008). If cultivated on or near airport proper-
ties, we contend that an assessment of strike
risk would be necessary for oilseed or dual-
purpose fiber varieties and perhaps addition-
ally for the mismanagement of lower risk fiber
and floral plantings.

For example, mourning doves (Kotten et
al. 2022), as well as European starlings (Stur-
nus vulgaris), not observed in the recent sur-
veys, but a common pest species associated
with crops and grain sources (Linz et al. 2007,
Homan et al. 2017), rank within the top-6 spe-



cies posing the greatest strike risk to aircraft
(DeVault et al. 2018). Large grazing birds (e.g.,
Canada geese [Branta canadensis]), which pose
high strike risk (DeVault et al. 2018) and dam-
age various crops at emergence (Montras-Janer
et al. 2020), might cause early season crop dam-
age (McClure 1943). Vole (Microtus sp.) damage
might also affect hemp at the seedling stage,
and large numbers of small mammals will indi-
rectly attract raptors (McClure 1943, Franklin et
al. 2018), another group of birds that rank high
in strike risk (DeVault et al. 2018).

In the United States, common nuisance spe-
cies that are found to depredate row crops (e.g.,
corn and sunflower) are blackbirds, specifically
red-winged blackbirds (Agelaius phoeniceus),
brown-headed cowbirds (Molothrus ater), yel-
low-headed blackbirds (Xanthocephalus xantho-
cephalus), and common grackles (Quiscalus qu-
iscula; Dolbeer 1990, Linz et al. 2003, Werner et
al. 2005, Linz et al. 2017). Blackbirds can be seen
in flocks as large as 500,000 individuals, which
can be detrimental to crop production and avia-
tion safety (Peer et al. 2003, Clark et al. 2020).
Although these same species might damage in-
dustrial hemp, the full suite of birds that could
act as pests, as well as those posing hazards to
aviation safety, is unknown in this emerging
crop. Speculatively, U.S. farmers might find
that the attraction of birds to hemp fields could
also cause negative effects to nearby crops that
are vulnerable to bird damage (i.e., sunflower
and corn). Alternatively, hemp planting might
serve as a lure or decoy crop, subsequently re-
ducing bird damage on other crops.

Aside from hemp acting as a wildlife food
source, hemp grown for fiber consists of dense
plantings of numerous small-stemmed plants
that can provide ideal roosting and nesting
habitat for some birds (Bendire 1890, Hender-
son 1907, Fike 2016). Hemp cultivar density can
also serve as cover to small and large mammals
(Iglay et al. 2018) and, indirectly, concentrate
avian predators (e.g., McClure 1943, Franklin
et al. 2018). Deer (Odocoileus virginianus) brows-
ing has been qualitatively demonstrated as a
pest pressure in commercial and experimental
hemp plantings (Hamerstrom and Blake 1939).
However, we emphasize the limited data to sup-
port the contention that hemp could serve as a
significant wildlife attractant or prove relatively
benign from the perspective of vertebrate use.
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Regulation of land covers on and
near airports

Land covers on and near an airport contribute
to strike risk, and airports are mandated to man-
age wildlife use of land covers within the Air Op-
erations Area (AOA). The AOA refers to paved
and unpaved areas on the airport designated for
takeoff, landing, and surface maneuvers of air-
craft (CFR Part 139) and within FAA siting crite-
ria for certificated airports (i.e., within 1.5 km of
a runway for airports servicing piston-powered
aircraft only and within 3.0 km of a runway for
airports servicing turbine-powered aircraft; FAA
2020). Relative to land uses within the bounds
of the AOA, the regulations state that “when
considering proposed land uses, operators and
sponsors of airports certificated under Part 139,
local planners, and developers must take into
account whether the proposed land uses, in-
cluding new development projects, will increase
wildlife hazards” (FAA 2020). In addition, for
all U.S. airports, the FAA recommends 8 km be-
tween the farthest edge of the airport’'s AOA and
the hazardous wildlife attractant if the attractant
could contribute to wildlife movement into or
across the approach or departure airspace. For
example, from 1990 through 2021, 82% of wild-
life strikes reported to the FAA occurred at or
below 457 m AGL. This altitude falls within the
separation distance noted above (Dolbeer et al.
2022). Internationally, the boundary for consid-
eration of land uses considered as contributing
to wildlife hazards to aviation safety extends out
13 km from runway edge (ICAO 2002). In either
U.S. or international regulations, it is unclear as
to whether these boundary distances include air-
space to some preset altitude AGL.

According to CFR Part 139 Wildlife Hazard
Management, a U.S.-certificated airport must
take immediate action to alleviate wildlife haz-
ards when detected. Note, the CFR does not de-
lineate between detections arising from airport
and off-airport properties. More specifically,
airports must manage wildlife of a certain body
size or at population aggregations capable of
causing multiple strikes, substantial damage
to aircraft, or engine ingestion of the animal(s)
when wildlife have access to aircraft movement
areas and flight patterns. As noted above, land
uses near airports contribute to wildlife use of
airport properties and airspace, or “access” as
noted in the CFR. Importantly, management ac-
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tions for off-airport properties are not necessar-
ily dictated by law (depending upon the nation
involved) but are developed based on planning
and business relationships within respective
municipalities (Blackwell et al. 2009).

The lack of detailed information on wildlife
use of hemp cultivars underscores the need for
future research if this crop is to be considered as
a safe, alternative land cover near airports. As al-
luded to above, wildlife use of a land cover is
but one issue regarding strike risk (Blackwell et
al. 2009, DeVault et al. 2018); how those species
use the approach and departure corridors in as-
sociation with a land cover better informs our es-
timates of strike risk (Blackwell et al. 2009, 2013).
For example, might cultivation of hemp types
versus other grain crops lead to changes in how
birds use airspace relative to aircraft movements
versus other land covers and crop options?

We envision research that considers the land-
scape, including cultivar type, geographic lo-
cation, crop area, and edge type. Assessments
of wildlife should not only include birds, but
mammals (Franklin et al. 2018, Iglay et al. 2018,
DeVault and Iglay 2019) and seasonality of use
for different taxa seeking refugia, nesting sites,
and food resources (including invertebrate prey)
at both emergence, flowering, and maturity,
along with temporal variation in wildlife behav-
ior and abundance across the annual cycle (e.g.,
migration). For instance, Florida permitted 53
km? in 2020 and 72 km? in 2021 to hemp cultiva-
tion (FDACS 2021, Tancig et al. 2021), yet >2 km?
have been approved for harvest. With anticipa-
tion of future plantings and development of the
industry, hemp crop surveys are critical. Where
cultivation occurs near airports, surveys would
be most informative if conducted in conjunction
with airport wildlife surveys (Blackwell et al.
2013) to assess correlations in species crop use
and use of the airport AOA.

Conclusions

Airports maintain properties beyond the AOA,
and land covers therein represent not simply
maintenance costs, but revenue opportunity (e.g.,
hemp production). Hemp cultivation offers po-
tential revenue opportunities in the areas of ani-
mal feed as well as medicinal and industrial prod-
ucts. We contend that hemp production on and
near airports for purposes of revenue remains a
possibility. However, much of what we learned in

this review relates to U.S. land covers and wildlife
populations from decades past. Our understand-
ing is, thus, limited relative to use of hemp by spe-
cies that directly pose hazards to aviation safety
or those that might serve as prey resources for
species frequently struck by aircraft. Therefore,
prior to cultivation on or near airport properties,
wildlife use of hemp cultivars should be quanti-
fied relative to species aviation hazard scores.
We stress that land cover contribution to strike
risk does not pertain simply to its presence or ab-
sence. Rather, management of hemp production
must also consider maintenance requirements
(e.g., irrigation, pest control), harvest regimens,
and ecology of local wildlife populations relative
to use of crops as critical components to balancing
revenue potential against strike risk.
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