Figure 17. April precipitation (in millimeters) across San Luis Obispo County.
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Figure 18. July precipitation (in millimeters) across San Luis Obispo County.
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Figure 19. October precipitation (in millimeters) across San Luis Obispo County.
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Figure 20. Precipitation change (in millimeters) across San Luis Obispo County in January

and April.
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Figure 21. Precipitation change (in millimeters) across San Luis Obispo County in July and

October.
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VEGETATION and WILDFIRE

The MAPSS team vegetation model (MC1) provided projections for predominant
vegetation types (Figure 22) and proportion of the area burned annually by wildfire
(Figure 23). Projections for changes in vegetation types include a loss of needleleaf
forest at higher elevations, a loss of temperate shrubland in eastern portions of the
County, and expansion of subtropical grasslands. (The model does not reflect the
dominance of non-native grasses in the area.) Despite changed growing conditions,
vegetation can take decades or centuries to adjust. Mechanisms for vegetation
change are likely to be drought, fire, invasive species, insects and disease.

According to MC1 output, the annual percentage of the County burned by wildfire is
expected to increase from a historical average of 3.7% to 6.8-7.3% by 2035-45 and
8.1-8.5% by 2075-85. This translates to up to 311 mi? burned, on average, per year
(Figure 23). Similarly, Westerling et al. (2009) also projected substantial increases
in area burned by wildfire, with much of San Luis Obispo County expected to
experience 200-350% increase in acreage burned by 2085 as compared to the
historic (1961-1990) amount.
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Figure 22. Suitable growing conditions for dominant types of vegetation.
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Figure 23. Average proportion of each grid cell (8km x 8km) burned annually in San Luis
Obispo County, shown for the historical period (1961-1990) and projected for two
future periods (2035-45 and 2075-85), using two global climate models (MIROC and
HADCM; results from CSIRO were unavailable).
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SEA LEVEL RISE

Sea level has risen nearly eight inches along the California coast over the past

century. Climate models project further increases of 3.3 - 4.6 feet (1.0 - 1.4 meters)
by the year 21001 (Cayan et al. 2009). The primary threats associated with sea level
rise include flooding, erosion, and loss of valuable coastal land and unique habitats.

Heberger et al. (2009) conducted a rough GIS exercise that identified some areas of
potential high risk from sea level rise along the entire California coast. Based on this
analysis, which has not been ground-truthed, San Luis Obispo County supports 6.1
mi? of existing coastal wetlands. As sea level rises, these wetlands are expected to
migrate inland, potentially covering 1.1 mi? of new terrain. The Pacific Institute
mapped the area where wetlands are expected to migrate, and determined that 69%
is viable for migrating wetlands and should be protected to allow for such shifts. An
additional 7% of the area where wetlands might migrate is viable but will
experience loss of other functions, such as pasture, parks, or open space. The
remaining 24% of the area has infrastructure making it unfeasible for wetlands to
migrate.

The Pacific Institute mapped areas of potential flooding, erosion, and wetland
migration along the entire coast of California. These maps can be found on their
website (http://www.pacinst.org/reports/sea_level_rise/maps/index.htm).
Substantial areas of the coast are at risk of erosion, including Morro Rock Beach
(Figure 24) and Avila Beach (Figure 25).

The GIS assessment of sea level rise is a valuable first step towards identifying areas
atrisk along the coast. More detailed spatial analyses that include actual wetland
area and type data are needed to better identify areas and resources at risk. Better
projections of sea level rise are also needed, as sea level rise model output is highly
variable.

! Mean sea level may actually be much higher, as most climate models fail to incorporate Greenland and
Antarctic ice sheet melt into their projections.
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Figures 24 and 25. Examples of areas at risk of erosion (green) from 4.6 ft. (1.4 m) sea
level rise (Heberger et al. 2009).
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Figures 26 and 27. Examples of areas at risk of flooding currently (light blue) and with

4.6 ft. (1.4 m) sea level rise (magenta) (Heberger et al. 2009).
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Figures 28 and 29. Examples of areas where wetlands may migrate (blue) with 4.6 ft.
(1.4 m) sea level rise (Heberger et al. 2009).
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SUPPORTING STUDIES

The California Energy Commission sponsored a large body of research into the
potential impacts of climate change across the state. Many of the reports from this
effort were released in 2009. For consistency, authors of these reports all used the
same set of global climate models for making their projections, but these models
were different than the three that we used earlier in this report. Even with different
models, however, the results from many of these reports agree with or complement
our results, giving us even greater confidence in the projections.

Using the same vegetation model (MC1) but different climate models than ours,
Shaw et al. (2009) also projects a decline in coniferous forest in San Luis Obispo
County. In addition, their study projected steep declines in forage production in the
northeastern and eastern portion of the county (Figure 30).

In another study, independent of the CEC reports, Loarie et al. (2008) modeled
potential range shifts of endemic plant species throughout California. The modeling
exercise revealed that up to 1/3 of all species will be extirpated if they are unable to
move to new areas, but that the coastal ranges of Central California, including
substantial areas of SLO County, are expected to be important refuges for numerous
species (Figure 31).

Kueppers et al. (2005) modeled shifts in range for two species of oak: blue oak and
valley oak, throughout the state, using two different climate models (one regional
and one global). Their results indicated that valley oak has a higher likelihood of
persistence than blue oak (Figure 32). Both oaks experienced range contractions in
San Luis Obispo County by 2080-2099, according to the models, with valley oak
experiencing almost complete decline in one of the two model scenarios.
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Figure 30. Net change in forage production by 2070-2099, based on two climate models
under the A2 emissions scenario. Orange or brown represent a decline in forage
production while blue represents and increase in forage production. (Figure from Shaw et
al. 2009)
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Figure 31. Projected present plant diversity (left) and plant diversity 80 years from now
based on two climate models (PCM — middle and HADCM3 — right) using the A1F1
emissions scenario and assuming that plants will be able to disperse to new areas. Coastal
areas, such as those in SLO County, may be especially important for harboring diversity.
(Figure from Loarie et al. 2008)
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Figure 32. Shifts in distribution for two species of oak in California: valley oak and blue oak.
Blue oak (A and B) is expected to decline throughout San Luis Obispo County, according to
both models, with steeper declines with the Climate System Model (CSM) GCM (B) as
compared to the regional model RegCM2.5 (A). Valley oak (C and D) is expected to contract
in San Luis Obispo but still persist across much of its current range according to both the
regional (C) and global (D) models. Figure from Kuebbpers et al. (2005).
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CONCLUSIONS

The purpose of this report is to provide up-to-date climate projections for San Luis
Obispo County at a scale that can be used in community planning efforts. By
providing the information that local managers, decision-makers and community
members need to make day-to-day decisions and long-term plans, we hope to spur
proactive climate change preparation planning.

Many of the impacts of climate change are already progressing and will continue to
accelerate throughout the next few decades, regardless of future emissions. For
instance, our projections for the time period of 2035-2045 are highly likely to
become reality. Whether we limit climate change to this level or continue to
progress towards the level projected for 2075-2085, and beyond, will depend on
whether the U.S. and other key nations choose to lower emissions drastically and
immediately.

The projections provided in this report are intended to form the foundation for San
Luis Obispo County adaptation planning for climate change. Our program, called the
ClimateWise program, strives to build co-beneficial planning strategies that are
science-based, are developed by local community members, and increase the
resilience of both human and natural communities to climate change in a cohesive
manner. This process will take place in a series of workshops involving experts in
the following sectors: natural ecosystems (both terrestrial and aquatic), built
(infrastructure, culverts, etc.), human (health, emergency response, etc.), economic
(agriculture, business, etc.) and cultural (Native American tribal customs and rights,
other culturally distinct local communities).

The ClimateWise program is structured to begin the planning process in local
communities, but then to “scale up” management strategies to the state and federal
level by identifying needed changes in policy and governance structure. During the
local planning process, experts from different sectors will identify barriers to sound
management, allowing us to address these limiting factors by educating lawmakers
and influencing policy decisions.

Please contact Marni Koopman at the National Center for Conservation Science and
Policy for more information (marni@nccsp.org; 541-482-4459 x303).
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