How the Local Effects

of Climate Change Could
Affect Birds of the Southern
Oregon Coast

Several climate-related changes have the potential to affect
critical bird habitat as well as abundance and distribution of
birds on the southern Oregon coast:

Sea level rise could threaten the
viability or existence of critical tidal
wetland habitat.

Changes in the timing of seasonal
events such as migration and egg
deposition could affect the reproductive
success and survivorship of birds.

Climate-related species range
expansions/contractions could re-
organize the structure of native bird
communities.

Top: Brant geese

Photo: Jeffery Coats

Bottom: Common yellowthroat
Photo: Greg Lasley

This summary highlights general avian
responses to anticipated climate-related
changes on the southern Oregon coast, citing
specific examples where possible. Since
virtually all birds are highly mobile and many
are migratory, information about habitats and
climate trends both inside and outside the
project area are relevant.

Due to the vast diversity of bird species on
the southern Oregon coast and the variation
of their life histories, a complete review of
the anticipated effects of climate change for
each species is beyond the scope of this proj-
ect. For species-specific inquiries not directly
addressed by this climate change summary,
please refer to species distribution models
such as the Audubon Climate Report (Audu-
bon 2014b).
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Addressing Uncertainty in Bird Response to
Climate Change

A substantial amount of uncertainty is in-
volved in predicting the local affects of
climate change on birds. This uncertainty is
summarized by the following factors:

m  Magnitude of local changes: The magni-

tude of climate-related change is likely to
vary across the landscape. For example,
the effects of sea level rise (SLR) depends
on local tides, currents, storm patterns,
rates of local tectonic uplift, and other el-
ements that may dampen or amplify local
SLR (Audubon 2014a).

m  Migration: Since bird species are often
migratory, they depend on a diverse chain
of (sometimes distant) habitats for sur-
vival and reproduction (Audubon n.d.).
Therefore, seemingly unrelated changes
to climate in distant habitats may directly
affect local bird populations.

m  Adaptability: Audubon (2014a) explains
that bird species’ responses to climate
change may depend on individual spe-
cies’ ability to colonize new areas/adapt
to changing conditions. They add that
the responses of the more highly mobile,
adaptable species are particularly difficult
to anticipate.

m Competition and Predation: The response

of one bird species to changing climate
conditions can affect other bird species’
populations. Audubon (2014a) suggests
that climate-related variables may result

in a redistribution of predators or com-
petitors (including the shifting or expan-
sion of non-native bird species ranges)
that may prevent birds from successfully
colonizing areas even if they are “climati-
cally stable” (i.e., maintaining appropriate
habitat conditions).

To address these uncertainties researchers
use various data analysis methods. For exam-
ple, some perform “meta-analyses,” a robust
compilation and analysis of data from multi-
ple studies (Parmesan and Yohe 2003, Root
and Hughes 2005 cited from World Wildlife
Fund [WWF] 2006). Others use models to
generate a suite of different climate change
and avian response scenarios (e.g., bioclimat-
ic models)(Audubon 2014b).

Using these techniques, researchers have
reached a general consensus that climate
change is already affecting bird species

behavior, distribution, and population dynam
ics across the globe (WWF 2006, Audubon
2014a, Parmesean and Yohe 2003). Changes
in sea level, temperature, and precipitation
have caused shifts in the timing of bird mi-
grations and reproduction timing/success, as
well as shifts in birds’ geographic distribution.

Sea Level Rise (SLR)

A diverse collection of birds rely on the food
and shelter provided year-round by estuarine
and near-shore ocean habitats for survival
(Page et al. 1992). Additionally, many mi-
gratory species require these habitats for
seasonal foraging during migration. The
persistence and/or quality of these habitats
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may be jeopardized by sea level rise (SLR).
For example, intertidal mudflats and marsh-
es, which are critical habitats for many bird
species, will be affected by SLR. Scientists
have not yet determined whether those hab-
itats in the Coos estuary, whose elevations
relative to tidal elevations are maintained by
tidally-driven sediment inputs, will be able to
keep pace with SLR. If not, those habitats may
be significantly altered (“drowned”) by the
higher tide levels associated with SLR. How-
ever, sedimentation rates may increase with
SLR, which would allow mudflat and marsh
elevations to remain constant relative to tidal
flooding levels and would maintain viable
estuarine bird habitat.

Researchers suggest that SLR could change
the character of intertidal bird habitats,
because greater tidal ranges would cause
increased salinity in brackish and freshwater
habitats due to increased salt water inunda-
tion (Dalton et al. 2013; Glick et al. 2007).
This transition may affect the distribution of
birds who use these environments as foraging
grounds, while forcing species who rely on
less saline intertidal environments higher into
the estuary (Dalton et al. 2013).

The issues associated with SLR are exacer-
bated by continued development of coastal
shore lands. Research has demonstrated that
habitat disturbances from human activities
and domestic pets can degrade bird habitat
by reducing their foraging efficiency, disrupt-
ing opportunities to rest, and compromising
breeding habitat (Lafferty 2001; Brown et al.
2000; Powell and Collier 2000). Reproduction
and survivorship may be reduced if continued

Sea Level Rise

Our local NOAA tide station in Charleston
has documented an average rate of sea
level rise (SLR) of 0.84 mm (0.03 inches)
per year averaged over the past 30 years
(0.27 feet in 100 years). The rate of SLR

is expected to accelerate over time. For
example, the National Research Council
(NRC), predicted SLR rates as high as +23
cm (9 inches) by 2030; +48 cm (19 inches)
by 2050; and +143 cm (56 inches) by 2100
for the area to the north of California’s
Cape Mendocino (the study’s closest site to

the Coos estuary).

Sources: NOAA Tides and Currents 2013, NRC 2012

SLR pushes birds towards habitats where they
would be increasingly subjected to chronic
disturbances. Similarly, bird habitats may be
jeopardized in areas where marshes border
developed land, because humans are unlikely
to allow intertidal habitats to migrate inland
in response to SLR due to the high value of
real estate near the existing high tide zone
(Glick et al. 2007; Yamanaka et al. 2013).

Migration, Reproduction, and Climate

Studies suggest that birds have modified their
“phenology” (timing of important seasonal
events such as migration and reproduction)

in response to shifting climate variables
(Rosenzweig et al. 2007, OCCRI 2010, Becker
et al. 2007, Sydeman et al. 2009). For exam-
ple, meta-analyses indicate that the timing
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of worldwide spring bird migrations occurred
approximately 2-3 days earlier per decade
(Parmesean and Yohe 2003, Root and Hughes
2005 cited from WWF 2006). However, phe-
nology is changing much faster for certain
species. For example, Root et al. (2003)
concluded that common murres (Uria aalge)
in North America are migrating up to 24 days
earlier per decade as the climate continues to
change. A similar relationship exists between
climate and the timing of egg deposition, with
bird species generally advancing the time

of egg laying as the climate warms (Hussell
2003; Dunn 2004). Shifts in phenology could
affect the survivorship and reproductive
success of bird species if they are unable to
coordinate the timing of seasonal events with
other important ecosystem processes (e.g.,
matching nestlings’ food demands with peak
food supplies such as insects)(WWF 2006).

Climate change may further limit reproduc-
tion in birds by modifying species abundance
and availability of high quality breeding
habitat. Research shows that waterfowl abun-
dance in the northern Great Plains’ Prairie
Pothole Region (PPR), which produces 50-80%
of the continent’s breeding migrating duck
population (Wong et al. 2012; WWF 2006),

is correlated with climatic variables (e.g., soil
moisture, precipitation, and temperature)(Po-
druzny et al. 2002; Bethke and Nudds 1995;
Forcey et al. 2011; Sorenson et al. 1998). Even
in the absence of precipitation changes, ex-
perts forecast that a marginal increase (~2.5°
C) in average temperature from 1998 levels
may reduce waterfow! habitat in the PPR by
as much as 66% (Sorenson et al. 1998).

The effects of climate on bird survival rates
reaches beyond wetland breeding habitat

for waterfowl. Bolger et al. (2005) found that
drought in California corresponded to a 97%
reduction in the reproductive success of four
land bird species, including the wrentit (Cha-
maea fasciata), spotted towhee (Pipilo macu-
latus), California towhee (Pipilo crissalis), and
rufous-crowned sparrow(Aimophila ruficeps),
in semi-arid habitats. They anticipate these
species are particularly vulnerable to climate
change as precipitation is forecast to decrease
and become more variable in California’s
semi-arid bird habitats.

Shifting Geographic Distributions

In addition to altering migration timing, birds
appear to be expanding and contracting their
ranges in response to climate change. For ex-
ample, Parmesean and Yohe (2003) analyzed
studies of over 1,700 birds species across the
globe and discovered “significant range shifts
averaging 6.1 km (3.8 miles) per decade to-
wards the poles.” The Oregon Climate Change
Research Institute (OCCRI 2010) suggests the
same trend is happening in the Pacific North-
west, with local birds tending to shift their
distributions northward as climate continues
to change.

Shifts in the geographic distribution of bird
species are noteworthy because they essen-
tially “reshuffle” natural communities, intro-
ducing birds to new prey species, predators,
competitors, parasites, and diseases (Root
and Hughes 2005 cited from WWF 2006,
Rocke and Samuel 1999).
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In the project area uplands, the connection
between climate-related range expansion and
competition for resources is exemplified by
the northern barred owl (Strix varia varia).
Over the past 50 years, researchers have
noted that the barred owl has expanded its
range into southwestern Canada, the north-
ern Rockies, and the Pacific Northwest, where
it’s invaded the range of the northern spotted
owl (Strix occidentalis caurina)(Courtney et

al. 2004). The United States Fish and Wildlife
Service (USFWS 2013) recognize resource
competition from the barred owl as a poten-
tial threat to the spotted owl. Some surveys
on the Oregon coast show that the spotted
owl decline corresponds to concurrent in-
creases in barred owl abundance, suggesting
that this competitive threat may be substan-
tial in the forests surrounding the project area
(Forsman et al. 2013).

Bird species that do not have the flexibility to
expand their range (e.g., island and mountain
birds) are particularly vulnerable, because
even moderate climate-related changes may
exceed their ability to adapt by shifting migra-
tion or population distribution patterns (WWF
2006).

Neotropical Migrants in the Project Area

Local bird experts have noted an increase
in the overwintering populations of several
“neotropical migrant” species (common
yellowthroats, orange-crowned warblers,
and yellow-breasted chats). Neotropical
migrants are birds that spend the summer
in the northern temperate and polar
latitudes and migrate south to the tropics
where climate and food availability are
more agreeable during winter months.
This trend could be indicative of a general
warming pattern in the temperate
latitudes, although more data are needed
to determine the exact correlation

between climate change and neotropical

migrant abundance.

Sources: T. Rodenkirk, pers. comm., 2012;
R. Namitz, pers. comm., 2012; Audubon

2014c; Cornu et al. 2012
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