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Climate Refugia

Temperature

Energy balance: solar radiation,
potential evapotranspiration

Seasonal water availability
Snow

Climatic water deficit: PET —
AET, landscape stress indicator



Basin Characterization Model
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Climatic Water Deficit (1981-2010) Recharge
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Sierra Nevada Mountains



Examples

« Future snowpack for wolverine dens

« Climate and CWD used to identify
refugia and connectivity for Sierra
Nevada ground squirrels

« CWD changes indicate stability and
refugia for biodiversity

« Solar radiation at a very fine scale to
identify refugia for rare plants




Will there be habitat in the future to introduce
wolverines to the Sierra Nevada?

a) No

CAP b) With CAP c) Difference
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We used maps of cold air pooling to realistically
maintain springtime snowpack. Wolverines need at
least 400 mm of pack for their dens in the spring.
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Then we could model current and future springtime
snowpack for 4 national parks.
Green and blue are suitable habitat.
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Using fine scale climate data and
CWD, the distribution of meadows
that are climate refugia for
Belding’s ground squirrel could
assessed

These maps were used to evaluate
the potential for connectivity that
can support the adaptive capacity
of squirrels to future climate

Maher, S.P., Morelli, T.L., Hershey, M., Flint, A.L., Flint, L.E.,
Moritz, C., and Beissinger, S.T., 2017, Erosion of refugiain
the Sierra Nevada meadows network with climate change.
Ecosphere 8(4)



Chaparral

Grassland @& Dwight Center
- Oak Woodland @& Other Structures
- Redwood Forest Roads
- Douglas-fir Forest Trails
I Mixed Hardwood Forest —-— Streams
- Large Wet Meadows

1 Miles

Vegetation
Communities at
Pepperwood
Preserve,
Sonoma County



mm CWD (25mm ~1 inch)

B 143-600 [ o50.1-1000 [ 1.250.1- 1394
B 600.1 - 700 [ 1.000.1 - 1,050 ] Preserve Regions
[ 700.1 - 800 [ 1.050.1- 1,100

[ ]800.1-900 [ 1.100.1 - 1.150

900.1 - 950 [} 1.150.1 - 1,250

CWD 1981-2010
BCM 10-m model



SD CWD (mm)
Value [ leo1-70 [ 110.1-120
B 430 70.1-80 [ 120.1-130

I 30.1-40 | 80.1-90 [__] Preserve Regions
I 40.1-50 | 90.1- 100
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Standard

deviation of CWD
1981-2010



mm outside historic variability

Il 282- 1536
B 02-1282
B 759 102
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End of century CCSM average CWD is greater than recent
Average plus the standard deviation of recent average

climatic water deficit (1981-2010) from10m BCM

Q Preserve Regions

End century
CCSM4 rcp 8.5

Where average
CWD is greater
than recent
average plus the
SD




1 Miles

- Blua Oak Woodland E Stable. High CWD

- Coast Live Oak Woadland Stable, Mixed CWD
I Oregon White Dak Woodland D Stable, Low CWD

[} eriable, High cwp

Variable, Mixed CWD

Monitoring
decisions to
capture arange
of potential
conditions from
stable to highly
variable



Santa Cruz Island, Channel Islands National Park
Monthly solar radiation at 1-m to help locate
and identify rare plant species

Janrad
(M mo)
High: 7&1.3

||
Low: 23.5




Basin Characterization Model Status

 BCMv65 (2014)

» Vegetation transpires at potential evapotranspiration rate

until reaching wilting point
Historical and 18 futures for California

« BCMv8 (2019)

Vegetation transpires less than PET, calibrated to 65
vegtypes on the basis of measured data

Improvements to support drought data

Options for scenario testing: urbanization, fire, forest

management, soil management, managed aquifer
recharge

Historical and 20 LOCA futures from 4CCCA for California
User’'s manual in publication phase



