oroo

PRBO Conservation Science

Projecting Effects of Climate Change on Terrestrial Birds

In California
Diana Stralberg, Dennis Jongsomijit, Chrissy Howell, John Wiens

PRBO Conservation Science




PRBO Conservation Science

Talk Outline

 What is distribution modeling?
e Results from PRBQO’s California Bird Models

* Relevance for Sonoma County
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What is Species Distribution Modeling?

 AKA “niche models” or
“bloclimatic models”

e Usually based on climate
variables

o Often used to predict shifts
due to climate change

« Generally at continental
scales
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What is Species Distribution Modeling?

» Species-climate relationships assumed constant

Acorn Woodpecker Suitability

Temperature Seasonality
) Not |nCIUded' European's:_tarling "o Valley Oak
- Biotic interactions ' |

- Dispersal
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Talk Outline

 \What is distribution modeling?
e Results from PRBQO’s California Bird Models

* Relevance for Sonoma County
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Predicted Bird Responses to Climate Change

e Terrestrial breeding birds

 Point count data

* 60 focal species
(California Partners in
Flight) representing 5
habitats (scrub, oak,
conifer, riparian,
grassland)

Data Source

® PRBO
Redwood Sciences Lab /
Klamath Bird Observatory
Breeding Bird Survey
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Regional Climate Models

General Circulation Reglonal Climate Regional Climate Models: Snyder, unpublished

Model (GCM) Model (RCM) RegCM3 (inputs from GEDL CM2.1, NCAR CCSM3.0)
Surface Temparature deg C Surface Temperature deg C
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Individual Species Predictions

R Modeling Bird Distribution Responses to Climate Change:

k A mapping tool to assist land managers and scientists in California eEE 1 HTEfess 3 IDEiE www.prbo.org/cadc
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Nuttall’s Woodpecker

Year 2000

Year 2070

Peter,_gourrette

Probability of
Occurrence
0O0-0.2
m02-04
@04-06
@ 06-08
s 08-1.0
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Climate Change + Urbanization

Year 2000 Year 2070

e 4 Probability of
b Sl Occurrence
' O0-0.2

@ 0.2-0.4
@ 04-06
@ 06-08
= 08-10

Source EPA 2009
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Climate Change + Urbanization

Oak Woodland Species
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Future Diversity Hotspots

Current Future

Mean Species Richness Mean Change

() 161-5.29 @ 95--3

53-8.71 @ -29--1

@ s72-11.32 0-09-1
@1.1-3

@ 11.33-14.02
@ 1403-2242

@ 31-96

0 100 200 km
I —

Averaged over 2
climate models and 2

distribution models Wiens et al. 2009, PNAS
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Community Turnover

Future Bird Community Similarity

] High

© Keith Hansen

NCAR CCSM 3.0

Maxent model Stralberg et al. 2009, PLoS ONE
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Community Reshuffling

Future Bird Communities: Number of Modern Analogs

1-32
[]33-64

[ ]e5-128

[ ]129-256
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B 513- 1,024
Common I 1,025 - 2,048

Ozk Titmouse

© Zac Denning

£ / i "R_ufous-crownedSparrow

NCAR CCSM 3.0

Maxent model Stralberg et al. 2009, PLoS ONE
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Talk Outline

 \What is distribution modeling?
e Results from PRBQO’s California Bird Models

 Relevance for Sonoma County
- Terrestrial birds only

- Uncertainty increases at local level
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Annual Mean Temperature

Annual mean temperature {(C)

Projected Current Climate
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Annual Precipitation

Annual precipitation {mm)

Projected Current Climate
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Precipitation of the Driest Quarter
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Vegetation

Potential (modeled)

- .

nuiual Current Vegetation
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10,
. Soil permeability
12,

W3 00 -

Desart Scrub (DSC), Alkali Desart
Scrub [ASC), Desert Succulent
Shrub (D55)

Eastside Pine (EPM), Junipar (JUM],
Pingan-Juniper (PIN]

Mixed Chaparral (MCH), Chamise-
Redshank Chaparral (SR,
Coastal Scrub [(CSC)

Montane Hardwood-Caonifer (MHC),
Dauglas Fir (DFR)
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Sagebruzh [SGR), Bitterbruzh
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Variables in order of
Importance &

Annual precipitation

Annual mean temperature
Temperature seasanality
Soil available water capacity
(AW

Mean temperature of the
warmest quarter
Precipitation seasonality
Slope

Precipitation of driest quarter
Solar radiation
Isothermality

Soil pH
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Vegetation

Potential (modeled)
Aciual Current Vegetation Projected Future Vegetation Vegetation legend
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[(BEBR), Low Sage (LSG]

Sierran Mized Conifer (SMC),
white Fir (WFR), Jeffrey Pine (JPN)
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Importance &
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Purple Finch

Probability of occurrence 0-20%

Projected Current Distribution
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Fhoto (c) Peter LaTourrette

Learn more about the
Purple Finch
at all About Birds or read the
Partners In Flight species
account

Variables in order of
Importance &

. Wegetation

. Annual precipitation

. Distance to stream

. Annual mean temperature

. Precipitation seasonality

. Precipitation of driest quarter

. Temperature seasonality

. Mean temperature of the
w 3rmest quarter

. Mean diurnal range

. Isothermality
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Purple Finch

FOWERED EY

Gouogle

Probability of occurrence 0-20%

Projected Current Distribution
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Learn more about the
Purple Finch
at all About Birds or read the
Partners In Flight species
account

Variables in order of
Importance®

. Wegetation

. Annual precipitation

. Distance to stream

. Annual mean temperature

. Precipitation seasonality

. Precipitation of driest quarter

. Temperature seasonality

. Mean temperature of the
w 3rmest quarter

. Mean diurnal range
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Warbling Vireo
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: — : - — = Warbiing Vireo
Projected Current Distribution Projected Future Distribution
CQriand i . Criand ; Chico
Hamiltan Zoom to : i o : Hamiitan B, - Par
¢ California T Cigy 5
g v E Durbam
e QroN
Eridley
alusa . J 3
SHLEDG fub Photo (<) Pater LaTourrette
Learn more about the
Warbling ¥ireo
at all About Birds or read the
Partners In Flight species
Woadland@— Woadland @ account
Sacrame g Sacrame
’ sor . .
W D 6 Var}ab.fes ;n order of
' gl mportance &
% O o'u..- nert NHF‘E & o p
Vacaville . » Ml 1. Distance to stream
& Fairfield B, Sonoma o Fairfield ' initati '
. Batalma 2. Prempltatlorj qf drlest quarter
. Vallm' : i Mﬁali' , 2, &nnual precipitation
L=l QVEaD (=] [olle] 3
1 J Waranez - Antioch . ! W A o 57 4. Vegetation _
: &Richrmnd % &l Bo: ST RiAmond AN a8 3. Precipitation seasonality
=0 % | Concord os s e CoRthrd L e 8. Mean temperature of the
N Lerayetied = %L Lafayeii=o warmest quarter
Sar o”ﬂ@éklﬁﬁd San 'of’qohkland 7. Isothermality _
Francisco D in GFDL Francisco ) obblin 8. Temperature seasonality
i Haywardd'.f'g o OLivel 'Haywardo By oLive 8. Annual mean temperature
San Brunoo S ok Pleasant CM 21 SeniBrunc 0’ = Pleasan 10. Mean diurnal range
San <1 o e ntng San Mateo o o
RediBod. oPsloAls ¥ - variable definitions
FOWERED EY FOWERED EY Ci B . o % J
P Q5an.Jos
'GOQSIQ GOﬂgk e cata @g@%&ﬂé 6Ternjs of Lige




PRBO Conservation Science

Warbling Vireo

Probability of occurrence 0-20% 20-40% 80-100%
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California Thrasher

Probability of occurrence 0-20% 20-40% 80-100%
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California Thrasher
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California Thrasher

Photo ([c) Peter LaTourrette

Learn more about the
California Thrasher

at all About Birds or read the

SRR

[ i Wi B (R |

Partners In Flight species
account

Variables in order of
Importance”

Wegetation

Annual mean temperature
Annual precipitation

. Mean temperature of the
warmeast quarter
Precipitation seasonality
Precipitation of driest quarter
Temperature seasanality
Mean diurnal range
Distance to stream
Isothermality

- variahle definitions
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Blue-gray Gnatcatcher
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Blue-gray Gnatcatcher

Photo (c) Peter LaTourrette

Learn more about the
Blue-gray Gnatcatcher
at all About Birds or read the
Partners In Flight species
account

Variables in order of
Importance?®

1, Wegetation
2. Precipitation seasonality
3. Precipitation of driest quarter
4, Annual precipitation
5, Isothermality
6. Distance to stream
7. Annual mean temperature
2, Mean diurnal range
9, Mean temperature of the
warmest quarter
10, Temperature seasonality

- variable definitions
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Blue-gray Gnatcatcher
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Blue-gray Gnatcatcher

Fhoto (c) Peter LaTourrette

Learn more about the
Blue-gray Gnatcatcher
at all About Birds or read the
Partners In Flight species
account

Variables in order of
Importance®

. Wegetation

. Precipitation seasonality

. Precipitation of driest quarter

. Annual precipitation

. Isothermality

. Distance to stream

. Annual mean temperature

. Mean diurnal range

. Mean temperature of the
w 3rmest quarter

. Temperature seasaonality

rm R R A TR I

=
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- wvariable definitions
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Acorn Woodpecker
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Acorn Woodpecker

Photo [c) Peter LaTourrette

Learn more about the
Acorn Woodpecker
at all About Birds or read the
Partners In Flight species
account

Variables in order of
Importance*

Annual precipitation
egetation

Annual mean temperature
Precipitation seasonality
Distance to stream

Mean diurnal range
Isothermality
Temperature seasonality
Mean temperature of the
warmeast quarter
Precipitation of driest quarter
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=
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- variahle definitions
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Acorn Woodpecker
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Scaling Down to the Watershed

 Limited by climate model
downscaling (temperature
[ precipitation)

e Wetland and riparian
systems not included
(need hydrologic
projections)

e Interpret with caution
(treat as hypothesis)
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Summary of Findings

The changing bird population

This map shaws that because of climate change, as much as 57%
of California could be occupied by new bird communities by 2070,

California Wi” have Climate asnntedhytinshadesofred.
change “winners” and “losers”

o which Is comman in
~ Cregen and winters
in California, will

decline 87 percent.

Myt = Source:
= SF Chronicle

; i The bird spacies
M 0 umtwllmﬂn
test decline®

ea.ll Varied thrush
s .': @ white-crowned

e Land-use development
compounds climate change . v
effects _& B m

e Species richness likely to
Increase in north coast and
mountain regions

The white-crowned spamow,
which you see in coastal

shrub along the coast,

* “No-analog” assemblages
(community reshuffling) likely | e

*Dustribution out of a bist of 60 The distribution of yellow-billed magpie,

that were siudied are all

coniter farest-dwelling which hangs out in Da.k_woudlands-n
spacies, except for the whitte- the Central Valley and is endemic to
CIOWNIED ST, California, will de In-!32r.1 reent.

SO eshutfling of Species With Climate Disruption: & e far Californd
Birda? RBDCmsen-ath: Jence: drawing reference, Pel.e L.nTr:u me

John Blanchard # The Chranicie
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Take-home Messages

e Distribution models tell
big-picture story

Use projections with
caution at local scales

Flexibility is key

Predictions will change; no
static answers!

Need more interaction
between scientists and
managers
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