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How Local Effects of Climate 
Change Could Affect Vegetation 
in the Lower Coos Watershed
Several anticipated climate-related changes will potentially affect 
vegetation in the lower Coos watershed:

 � Climate change will likely alter seasonal air 
temperatures and watershed hydrology, 
which will affect the presence, distribution, 
and health of local plant species.

 � Tidal wetland habitats are particularly 
vulnerable to sea level rise. However, the 
fate of the plant communities associated 
with those habitats has not yet been 
determined.

 � Elevated atmospheric carbon dioxide, a 
greenhouse gas that contributes to climate 
change, may encourage plant growth if 
other changing conditions do not limit plant 
production. 

 � Climate change may result in additional 
stressors for already endangered plant 
species (e.g., Western lily).

Climate change has the distinct potential to 
affect local vegetation communities through 
changing weather patterns and watershed hy-
drology, increased air temperatures, and ris-
ing sea level. Some of these changes are likely 

to be exacerbated by human activities (Erwin 
2009, Scavia et al. 2002). However, determin-
ing the specific effects of climate change on 
local tidal vegetation will be difficult since 
climate change models are designed to pre-

Tidal marsh elevation data collection. 
SSNERR Photo.

Swiss needle cast pathogen on Douglas fir needles. 
Photo: OR Dept of Forestry.
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dict change at global or regional levels, not at 
watershed scales (see sidebar). In addition, 
coastal watershed plant communities are 
adapted to variables associated with local 
topography, as well as exposure to sun, wind, 
and precipitation; they will have highly vari-
able responses to the local effects of climate 
change (Scavia et al. 2002, USGS n.d.). 

This uncertainty notwithstanding, it’s widely 
accepted that certain plant communities are 
particularly vulnerable to climate change. For 
example, tidal wetland vegetation bordering 
hard coastal defenses such as dikes, seawalls, 
and other armoring structures are unlikely to 
be permitted to migrate inland in response 
to rising sea level (Scavia et al. 2002, Erwin 
2009). Rising air temperatures or changing 
groundwater hydrology may also reduce the 
viability of habitats supporting already endan-
gered species such as the Western lily (Lillium 
occidentale), and may impede their reproduc-
tive function (USFWS 2009). 

Changing Weather Patterns and Altered Hy-
drology

In addition to being vulnerable to sea level 
rise, tidal wetlands will be affected by the ex-
pected increase in the frequency and severity 
of extreme weather events and associated 
wind-generated waves, which are expected to 
erode exposed wetlands and potentially alter 
their hydrological characteristics (see sidebar)
(Erwin 2009, Scavia et al. 2002). Research 
suggests that extreme hydrological changes 
(e.g., changes in the frequency and duration 
of storm-generated flooding) can cause “sud-
den and dramatic changes in the abundance 

 

Uncertainty in Predicting Local Effects of 

Climate Change

There is inherent uncertainty in predicting 

what the local effects of climate change are 

likely to be. The uncertainties generally fall 

into three categories: 1) Natural variability 

of the earth’s climate; 2) Climate sensitivity 

(how the earth’s climate system responds to 

increases in future greenhouse gas levels); 

and 3) Future greenhouse gas emissions. 

To manage for these uncertainties, climate 

scientists use multiple models (“multi-model 

ensembles”) that incorporate the estimated 

range of possible natural variability, 

climate sensitivity, and future greenhouse 

gas emission values when investigating 

climate-related change. The models typically 

generate a range of values for potential 

future air temperatures, ocean surface 

temperatures, sea level rise, etc., which 

naturally become increasingly variable the 

longer into the future the model predicts. 

This approach gives communities a range 

of projections to consider when developing 

climate change vulnerability assessments 

and adaptation plans.

Sources: Sharp 2012, Hawkins and Sutton 
2009
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and spatial arrangement of dominant plants” 
(Gitlin et al. 2006). Storm-generated alter-
ations to freshwater runoff have been shown 
to change the salinity gradient in estuaries, 
potentially resulting in recruitment of fresh-
water plant species in brackish and saline 
habitats (Scavia et al. 2002, Dettinger and 
Cayan 1995). 

Although most research focuses on the antic-
ipated effects of extreme weather events, ex-
perts point out that even low energy storms 

can create flooding events, which can reduce 
habitat availability (especially if these events 
correspond with high tides)(USGS n.d.). One 
important caveat is that these flood events 
also deliver sediment to marshes, which is an 
essential process to assure their persistence 
(Scavia et al. 2002, USGS n.d.).

Changing weather patterns are likely to affect 
many other important natural processes that 
influence the productivity and function of 
marsh habitats, including evapotranspiration, 
biogeochemical processes, sediment accu-
mulation, fire regime, tidal and storm water 
inundation regime, and wave energy (Burkett 
and Kusler 2000, Gornitz 2001, Gornitz et al. 
2001, IPCC 1998, Karl et al. 1995, USGCRP 
2000, USGS n.d.). The persistence of eelgrass 
(Zostera marina) beds that are relatively 
exposed (e.g., in the South Slough Subsystem) 
may be jeopardized if more frequent and in-
tense storms result in larger storm-generated 
waves propagating through the lower estuary 
(Cornu et al. 2012).

Altered weather patterns have been known 
to effect “phytopathology” (i.e., diseases 
and infections in plants). Although research 
on the anticipated effects of climate change 
on phytopathology is limited, the existing 
literature generally concludes that climate 
change is likely to alter plant-pathogen inter-
actions (Coakley et al. 1999, Chakraborty et 
al. 2000, Garrett et al. 2006). Abiotic stressors 
resulting directly from climate change (e.g., 
warmer temperatures and drought) may alter 
plant susceptibility to pathogens (Garrett et 
al. 2006). Climate-related changes may also 

 

Changes in Precipitation Timing, 

Frequency and Intensity

In the future, precipitation in coastal 

Oregon is expected to remain a 

predominately wintertime phenomenon 

(i.e., most precipitation will continue to 

occur in the winter). However, the extent 

to which precipitation timing, frequency 

and intensity on the Oregon coast may 

change in the future remains uncertain. 

There is evidence that high-intensity 

storms are becoming more frequent, and 

that the frequency of weak to moderate-

strength storms is declining. 

Sources: Sharp 2012, OCCRI 2010, OSU 
2005
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species may be jeopardized by increasing 
local air temperatures. For example, re-
searchers in northern California suggest that 
springtime air temperature explains much 
of the variation in the timing of Western lily 
reproduction across its range (Bencie and 
Imper 2003a, 2003b). Since the Western lily 
requires specific temperatures to facilitate re-
production, it’s likely that climate change will 
add additional stressors to this endangered 
species (USFWS 2009). 

Sea Level Rise

Sea level rise (SLR) poses “the most obvious 
threat to coastal wetlands” (see sidebar)
(Scavia et al. 2002). Although the magnitude 
of SLR on the Pacific coast varies substantially 
according to varying rates of tectonic eleva-
tion change (SLR at Astoria, OR = -0.27 mm/
yr; SLR at Eureka, CA = +4.32 mm/yr), it’s very 
likely that much of the Pacific Northwest will 
experience more frequent occurrences of 
erosion and tidal inundation by 2100 (Mote 
et al. 2008, Glick et al. 2007, Dalton et al. 
2013). Under modest to extreme SLR scenar-
ios, experts project that nearshore habitats 
on the Oregon coast could face a “dramatic 
shift in their composition” (Dalton 2013)(see 
sidebar). 

Many of the region’s tidal freshwater marsh-
es and swamps are expected to convert to 
brackish marshes due to seawater intrusion 
from rising sea levels (Glick et al. 2007, Scavia 
et al. 2002). These changes have the poten-
tial to reduce the extent of tidal freshwater 
marshes and swamps if those habitats are 

affect phytopathology indirectly by altering 
the structure of existing plant communities. 
For example, research shows that increased 
plant density tends to create wetter condi-
tions in vegetated areas, thus increasing the 
likelihood of infection from certain patho-
gens (e.g., foliar pathogens)(Burdon 1987, 
Huber and Gillespie 1992). These anticipated 
changes may exacerbate phytopathology con-
cerns that already exist in the project area. In 
particular, prolonged wet weather in spring is 
very conducive to Swiss needle cast infection 
(Stone et al. 2008, Zhao et al. 2011), which 
causes premature needle loss (i.e. “casting” 
of needles) in Douglas fir trees, resulting in 
substantially reduced growth and potentially 
eliminating the ability to compete with neigh-
boring trees (Shaw 2008).

Increasing Temperatures 

Although the long term effects of elevated 
atmospheric carbon dioxide (CO2) on aquatic, 
emergent, and terrestrial plant growth, nutri-
ent cycling, and other ecosystem processes 
are uncertain, some research suggests that 
more CO2 (a condition often associated with 
warmer temperatures) may correspond to 
greater plant growth in forested and emer-
gent wetland systems, especially in seedlings 
(Rozema et al. 1990, 1991; Farnsworth et 
al. 1996; Ball et al. 1997; Scavia et al. 2002). 
However, it’s important to note that these 
benefits may be offset by other climate-relat-
ed changes that would limit plant production 
(e.g., changes in precipitation, nutrient deliv-
ery)(Scavia et al. 2002). 
In some cases, the persistence of endangered 
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Marsh Accretion and Sea Level Rise (SLR)

Vegetated tidal wetlands form and are 

maintained through the accumulation of 

tidally-delivered sediments and organic 

material in a process called “vertical 

accretion.” The rate of vertical accretion 

determines the fate of tidal wetlands in the 

face of sea level rise (SLR). Wetlands whose 

vertical accretion rates keep pace with SLR 

will remain largely unaffected, while those 

not keeping pace will change dramatically. 

Although the fate of southern Oregon 

coast’s tidal wetlands remains uncertain, 

researchers suggest substantial change 

may occur under moderate and extreme 

SLR scenarios. Researchers estimate that 

Bandon Marsh National Wildlife Reserve 

may lose anywhere from 19% (+40 cm 

SLR) to 92% (+200 cm SLR) of its forested 

swamp habitat by 2100. Further research 

suggests that high, mid, and low marsh 

emergent plant communities on Bull Island 

on the Coos estuary (Upper Bay subsystem) 

could convert entirely to a low marsh plant 

community under moderate SLR scenarios 

(+ 63 cm), and convert entirely to non-

vegetated mudflat under extreme SLR 

scenarios (+ 142 cm). 

Sources: Dijkema 1987, Kolker et al. 2009, 

Erwin 2009, Reed 1990, USGS n.d., Scavia 

et al. 2002, Clough and Larson 2010, 

Buffington et al. 2015

 

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

prevented (by hardened shorelines like dikes, 
sea walls, and other structures) from migrat-
ing further inland in response to SLR (Glick 
et al. 2007, Scavia et al. 2002, Erwin 2009, 
Dalton et al. 2013, Shaughnessy et al. 2012, 
Hartig et al. 2002). Because inland migration 
will be possible for tidal wetlands in some sys-
tems and the elevation of some wetlands will 
keep pace with SLR though natural processes 
(vertical accretion- see sidebar), the changes 
described above will not necessary result in 
the loss of wetland area (Reed 1990, Erwin 
2009). 
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El Niño Southern Oscillation 

The El Niño Southern Oscillation (ENSO) 

is a cyclical climatic pattern that affects 

weather and ocean currents in and around 

the Pacific ocean. ENSO is an event that 

tends to occur every two to seven years 

and is characterized by anomalous 

warming of tropical Pacific waters. 

Locally, this warming is associated with 

drier conditions, warmer temperatures, 

and lower precipitation and streamflow, 

although it can also result in greater 

winter “storminess” and flooding.

Source: Mysak 1986

While wetland areas may not change dramat-
ically, even small persistent changes in sea 
level are likely to affect the distribution of 
species with narrowly defined habitat re-
quirements. 

Changes in plant community distribution are 
particularly important for rare and endan-
gered species. Two rare plant species, silvery 
phacelia (Phacelia argentea) and wolf’s eve-
ning primrose (Oenothera wolfii) occur just 
south of the project area. If climate change 
results in favorable conditions for the north-
ward expansion of these species, the project 
area could represent an important refuge for 
plant species struggling to survive in nearby 
ecosystems. However, it should also be noted 
that climate-related habitat changes could 
have deleterious effects on rare and endan-
gered plant species that are not well suited to 
adaptation (e.g., Western lily)(USFWS 2009). 
 
SLR may be intensified by cyclical long term 
climatic patterns (see sidebar). For example, 
Barnard et al. (2011) note that El Niño events 
may increase regional sea level by as much as 
30 cm (~12 in) for several months at a time. 
Historically, these events have been associat-
ed with increased coastal erosion and flood-
ing. They’re likely to periodically intensify 
the effects of SLR in the future (Dalton et al. 
2013).
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