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What mechanism causes
recruitment limitation?

Weather Stations
10 yr
moving
average

Feet Years

Placerville 2000 53
Yosemite V. 4000 94
Tahoe City 6000 93
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DEGREES C
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1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

YEARS Yosemite Valley
Y —MAR —APR —NOV Rate 0.042° C/yr
R2=0.75 P<0.001



DEGREES C
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1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

YEARS Tahoe Rate
Y = MAY == JUNE 0.044° C/yr
— OCTOBER R2= 0.96 P<0.001
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Well, how about the future?

Climate Change Models



Climate Change Projections for California
2070-2099 relative to 1981-2010 (rcp8.5)

Evaluation of data and climate change models

Climate Change Projections for California
2070-2099 relative to 1981-2010 (rcp4.5)
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Climatic Water Deficit
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Where will things persist?

e Conception: Filling an information
gap

A Climate Change
Vulnerability Assessment

* CA state funding, to inform the
State Wildlife Action Plan 2015

. of California’s
revision

Terrestrial Vegetation

m... Prepared for the California Department of Fish and Wildlife by the
o University of California, Davis
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Examples of how the framework can be used

Climate Refugia

Restoration




Consensus
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Thank you!

Jim Thorne

| rne@ucdavis.ed
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But we gotta do something!




Legacy Inventories — thoughts on collections
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Applications of the collection
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Ponderosa western extent 1850- Wieslander Report
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Ponderosa Western Extent 1934- Wieslander
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Ponderosa Western Extent 1996 - CalVeg

How to quantify this mess?

Applications of the collection | i ' Kilometera i
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The 1934 Edge

Defined as 75% forest

and adding any polygons
that attached to the edge

Applications of the collection



1934 Boundary

1850 Boundary

Applications of the collection
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Applications C. Restoration after Wildfire

,- Early Exposure
Late Refugia
GFDL
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1 I Late Refugia yA i _ , : "L v
| I Both o 1 e - ¢ ety 9% 7 . : ”

ol i ol T W A P ' » A : f : ) b ..4'. o .»

Green — places that remain within bioclimatic envelope at end of century.
Red: places that fall outside of bioclimatic envelope by 2040
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1USFS Seed Zones
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Average August Maximum Temperature
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Average April 1st Snowpack _

- 241
1921-1950 = -7_“ 1951 - 1980 1981 - 2010
‘ ‘l ll
] /
’\ ( ‘-.
; A \\
'\__l s [ % :
J R B
\.‘ \..:')\ 19 ~ ) & | |
- N \ G ot R
5 210'31 9 \
‘._\ ‘_5_ / \\L‘ *\:’ /.," \,L‘ "\5 /":,'
B . ] 147
2012 - 2015 1%,;-2-; G 2070 - 2099
Drought Years | ,nm ) i O MIROC-ESM
- ,\ B
<40 [ 141 -160 B0 LT REED
41-60 [ 161 -180 1 A
61-80 [ 181 - 200 -'
[ 81-100 [ 201 - 250 {
: I 101 -120 [ 251 - 300 b
A§ I 121 - 140 [ > 300 '\;g;»
Y (A
6 & N \"\
1|\ : 55 i o 1 \_‘\. .."- \\. .
R S — — iles >
§ 1 A 0 100 200
} 0 :
4 J




Average Annual Precipitation
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Click on the map or use the dropdown menus to select a target seed zone and elevation band Units with analogous climates (i e locations where seeds are likely to be adapted to the target climate) are shown in green and
listed below
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Click on the map or use the dropdown menus to select a target seed zone and elevation band. Units with analogous climates (i.e. locations where seeds are likely to be adapted to the target climate) are shown in green and listed below.

SEED_ZONE  el_bnd
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525 1500 — 2000ft
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Sensitivity And Adaptive Capacity

Sensitivity Adaptive Capacity
Reprodu Recruitment
Climate | Climate Germination| Mode ctive Mode Seed |Species
Species Temp | Precip |Fire Agents | Dispersal | Lifespan | Fire | /Fecundity |Longevity| Score
Hardwoods
Quercus agrifolia 3 3 5 3 2 4 5 1 3.2
Quercus
englemannii 3 3 4 3 2 3 5 1 2.8
Quercus douglasii 4 4 3 3 2 4 3 1 2.8
Pinus sabiniana* 4 3 2 4 5 3 1 4 3.3
Quercus
chrysolepis 3 3| 4 3 2 5 5 1 3.2
Quercus lobata 3 3 5 3 2 5 5 1 3.1
Quercus wislizeni 4 3 4 3 2 3 5 1 3.2
Mean 3.43 3.14| 3.9 3.14 2.43 3.86| 4.1 1.43
Mean 3.31 2.67
Conifers
Pinus radiata 3 3 1 4 3 3 5 5 3.4
Juniperus
californica 3 3 1 2 2 3 5 2 2.6
Pinus attenuata 4 3 1 4 5 2 5 5 3.7
Pinus ponderosa 3 3 5 2 4 5 4 1 3.4
Calocedrus
decurrens 3 3 5 2 3 5 1 1 3.1
Abies concolor 2 2 2 2 4 5 1 1 2.7
Mean 3 2.83| 2.5 2.67 3.5 3.83| 35 2.5
Mean 3.06 3.33




