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Bird Science to Improve Conservation

 Founded in 1965
e 120 staff and seasonal

biologists

Pta/uma headquarters
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PRIORITY: Address Rapld Enwronmental Change
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By 2050 with
“business as

CO2 Highest in15 Million Years ERES&E:

800,000 years of change

CO2 wumm === Temperatuye
ppm Temperature relative to average of last 1,000 yearsfgC
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Graphic-- British Antarctic Survey, ice cores, BBC News, December 3, 2009

16m yrs ago- ~400 ppm, SL 25-40 m (75-120 ft) higher, 3-6C (5-10 F) warmer;
used ratios of boron to calcium in foraminifera - marine algae
Tripati et al, Science, Vol 326, no. 5958, December 2009
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I Ocean Acidification- Fastest in 66m Years

375 -

Atmospheric

325:
| 13
300 - L
. Ocean |
Surfac .
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Year Graphic: from Richard Feely, NOAA., Jan 2009

schanges in the carbonate chemistry of the deep ocean may exceed anything seen in the past 65 million years.
spredicts much higher rates of change at ocean’s surface , potentially exceeding rate at which plankton can adapt.
*Ridgwell & Schmidt Feb 14 2010 Nature Geoscience
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Ilce Sheets Melting Faster— both polar regions

- Wilkins
Ice Shelf

» +0.6° C or 1.5° F over past
few decades

» Wilkin’s Ice Shelf breaking

_
e i
.il:}"'\.\

up now Antarctica — significant warming beyond Peninsula

STEIG ET AL, NATURE

Steig, et al, Nature 457, 459-462 Jan 22 2009; “State of Polar Research” Feb 25, 2009
World Meteorological Organization (WMO) and Intl. Council for Science (ICSU )

“Ice Shelves Disappearing on Antarctic Peninsula” USGS Feb 22, 2010
\
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fsea Level Rise- up to 6 ft by 2100

1.9 M = -

-Rate of global SLR already
>2x faster than IPCC 2007
predictions
(www.climateinstitute.org.au)

100 - g

Sea Level Change (cm)

40_ ‘ |

|

) 1950 2000 2050 2100
Year

Vermeer, M., Rahmstorf, S. Global sea level
linked to global temperature. Proceedings of
the National Academy of Sciences, December
2009




Photo: Tom Van Sant- The Climate Project
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IExtreme, Unpredictable, Deadly Weather Events

CA Climate Change Center
www.climatechange.ca.gov
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I Water Shortages l Water Storage
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CA Climate Change Portal www.climatechange.ca.gov
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IWave Height Extremes- up to 46 ft. in NW
over next 100 vears

Impacts potentially greater than sea level rise
Science Daily- Jan. 26, 2010, University of Oregon, Coastal Engineering
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Fog on West Coast

Johnstone, et al, Proceedings of the
National Academy of Sciences. February
2010

National Park Service
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1 Climate Impacts on Wildlife

Edith’'s Bay Checkerspo
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Changes in Migration Dates y

.- Climate related

changes for > 50%
of Central CA
songbirds

-Mismatch in timing
between birds and
food?

MacMynowski et al., Global Change Biology, 2007
Grant Ballard www.prbo.org Barn Swallow
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Earlier Onset of Upwelling

o 1307 ° - 20 days earlier since 1970’s
w® 120 - ® « Common Murres not adapting
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www.prbo.org Roth et al. 2009 (in prep)
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I Extreme Weather Events... Breeding Failure

Brandt's Cormorant

\ '} © Brian E. Small

*‘Record Heat- May 15-16, 2008- nest abandonment, mortality
«2009- lack of anchovies— almost no breeding attempts
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I Ocean Variability— Marine Wildlife Impacts

Farallon National Wildlife Refuge Cassin’s Auklet- krill dependent
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Future of Salmon in CA?

San Francisco Chronicle:

“Salmon season called off in bid to save chinook”
April 11, 2008

“Smallest fall run of chinook salmon reported”
February 19, 2009

“Feds: Calif. returning chinook salmon a record low”
February 11, 2010



PRI AL AT EALBY L1 B 175




PRBO Conservation Science

Hotspots of Change: Species Diversity by 2070

Change in Speces Rchness

o
P so-2
[ 9.0
Loss =
s
* Greatest
INCreases- Black-headed Grosbeak
bl ue *Averaged over 2 climate
models and 2 distribution
models
*Data for 60 focal land bird
® G reatest species (CA Partners in
Flight) representing 5
Iosses - habitats (scrub, oak, conifer,
riparian, grassland)
red

\ Rt ¥ - X \4\. .
< . RS b.

Source: PRBO, Wiens, et al, PNAS, Oct. 2009
www.prbo.org
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# of Bird Spp. to Increase in Marin

. . ®
Oak, conifer and scrub associated *
bird spp. projected to increase
but... which ones?
Marin County
scrub
> 4
/ conifer
all
-1.00 -0.50 0.60 O.;SO 1.60 1.;50 2.00

Change in Species Richness Index

Change in Species Richness Index

B -s--4
Bl -39o--2
CJ]1.9-0
[Joo1-2
Bl1-4
Blsi-8

www.prbo.org

, Howell, Stralberg et al., unpublished, 200¢
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Oak Woodland in Marin:lAcorn

©) California Avian Data Center - California Avian Climate Change Distribution Model - Mozilla Firefox

Woodpecker

File Edit View History Bookmarks Tools Help
v c ( C] http:f/data.prbo.orgjcadc2findex. php?page=climate-change-distribution ;]'
ar |
\ www.prbo.org/data
|.2] Most visited ’ Getting Started |5\ | Latest Headlines
| '] California Avian Data Center - Interacti...| | | ] California Avian Data Center - Cal... EJ | > Al About Birds: Black-headed Grosbeak || PRBO Conservation Science - Modeling ...
_Species ep 2 _ Step 3 _ Step 4 Select other data:
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' urrent range maps {more info
| OakWoodland | { Acorn Woodpecker v | 4 P
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@ Vallejo
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3 _ pNovatg o) Learn more about the
¥ P Inverness SanPablo ... Acorn Woodpecker
A Bay D Al at all about Birds or read the
y 4 B el | 4 Partners In Flight species
‘K‘ o San Rafael P’I-'i”hf't‘ll' \/oCq account
i 5 v S easant
LA R “’%’7 i oRichmond 6
A B 1| Waln .
= @ 2 \ °B°<';',‘:',f’y Cree Variable Importance
: — o &
K D, i oOakland Annual mean temperature 47.5%
San \ , Annual precipitation 16.8%
Francisco Francisco o Vegetation 13.5%
Daly Cityo San Daly City© San Gastro '
# . o  Francisco .  Francisco Valiey; Mean temperature of the | o
South Sar\) Bay South San Bay o e warmest quarter '
Francisco, .. — Francisco ———Hayward 1y _ B .
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Oak Woodland in Marin: IOak Titmouse

) California Avian Data Center - California Avian Climate Change Distribution Model - Mozilla Firefox
File Edit View History Bookmarks Tools Help

v c X {mr ( ﬂ {http:Hdata.prbo.org,fcadczjindex.php?page=climate-change-distribution {\? M } “C_l ¥ | Google
Most Visited P Getting Started 3| Latest Headlines WWW_ p rb o . o rg l d ata
| lj California Avian Data Center - Interacki. L . ' California Avian Data Center - Cal... &3 | > all About Birds: Black-headed Grosbeak | B PRBO Conservation Science - Modeling ...
Species tep 2 Step 3 Step 4 Select of .
Distributionsf Select a habitat t§pe:  Select a species: Two oak woodland associated

U current range map

() Start Over

bird species with different
responses to same changing
conditions....

O show locations far

80-100%

Photo (c) Peter LaTourrette

Learn more about the
Oak Titmouse
at all About Birds or read the
Partners In Flight species
account

Variable Importance

Annual mean temperature 56.3%
Yegetation 14.4%
Annual precipitation 13.3%

Mean temperature of the
warmest quarter

8.9%

< » 5 5 - 1)

ALLL

Done
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By 2070: Over 50% of CA will likely have very
different “no-analoqg” ecological communities

# (%) of Modern Analogs
. 0

Bl 1 - 32 (~0%)

[ 33 - 64 (0-1%)

[ 165-128 (1-2%)

[ 1129 - 256 (2-4%)

257 - 512 (4-8%)

I 513 - 1,024 (8-16%)
I 1,025 - 2,048 (16-32%)

Red= Very
Different

Blue= Less
Different

*Data from 60 land bird focal species
*Assumes all exist 60 years from now
*Combined with temperature, precipitation and
vegetation variables

*From IPCC moderate climate scenarios Source: PRBO, Stralberg et al., PLoS One, 2009

0 100 200 km
I E—




Photo by Ellie Cohen, PRBO
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Humans Rely on Healthy Ecosystems!

Ecosystem Services

‘Food
Freshwater
‘Wood and Fiber
‘Fuel

Climate
Flood
Disease
Water quality

Recreational
Educational
*Spiritual

www.millenniumassessment.org/en/index.aspx



PRBO Conservation Science

Shift to a New Conservation Paradigm

Healthy Ecosystems Act

Need new statutes, regulations to address
rapid ecological change in 21st Century
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Start Managing for Rapid Change Now

MANAE FOR ECOSYSEM FNCTION and SERVICES
Revise regulations, management plans, protocols as needed
Promote ecological responsiveness

| / .

......

Photo by John Wiens, Tolay Creek/Tubbs Island, San Pablo NWR
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Employ Adaptive, Flexible Conservation Strategie

Identify/ Reassess
threats, problems

Modify [ wiey, .
( ——bublic Recommend Actions
Evaluate ,
Implement
Williams et al. 2007.
Depar.tment of Interior -
e e ~ Monitor /
Elliott, et al., Adaptive At Multiple Scales, Identify &

Conservation Test Indicators, Provide Early
Strategies Guide, 2003

www.prbo.org

Warning of Change




PRBO Conservation Science

Plan for Extremes, Wider Range of Variability

Ecosystem state

Nat Seavy
www.prbo.org

I‘
L/I
\I/\/\"AAM f\AvA /\/\ /\/\A: I
VYTV VW

e o5t future ——|

--Prioritize projects
that could succeed
under multiple
scenarios

--Protect refugia and
reduce stressors to
soften ecological
transitions (e.g., real
time ocean zoning)

--Manage for habitat
and ‘climate space’
heterogeneity

e.g. plan for mega-drought, 1000+ yr flood , increased coastal salinity, etc.
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Expand Urban Creek & Wetland Restoration

Ecosystem “Services”:
» Sequester carbon

* Replenish groundwater 3
* Reduce flood damage . ~Yellow Warbler
- Provide wildlife corridors S

Cosumnes Preserve
» Sustain biodiversity

* Nourish upland habitat , & g

* Provide thermal refugia
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Prioritize Tidal Wetlands for Protection--- model SLR,
sedimentation and salinity scenarios

Elevation (SLR = 140 cm/century) "',
300 mg/L suspended sediment Napa _f San Pab|0 Bay
[ ]-94--0.8 (Mudflats/Subtidal) S
I 0.79- -0.4 (Low Marsh)
I -0:39- 0 (i Marsh) 140 cm SLR (4.6 ft):
[ ]0.01-0.4 (High Marsh)
g 0.41 - 210 (Upland)
e 300 mg/L
Suspended
Sediment / Low
Organic
Accumulation
9
Some Marshes
Maintained
SHiEabioinn www.prbo.org
Stralberg, D., et al, 2010
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I Innovative Partnerships
Connect Lands, Enhance Ecosystems

Gale Ranch : Gale Ranch - 3 yrs after restoration

* Allows species to move in response to change
*Promotes ecosystem health
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Link Bay Area habitats—wildlife corridors
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Link State and Federal

Nearshore and Offshore
Sampling Plan and
Marine Zones, 2010

¥r.- Nearshore Transects & Stns

Point
Arena Marine Life Protection Act G
SMR

4 Point
Arena
SMCA

Sea Lion A North Central Coast Study Region
Cove SMCA m Proposed State Marine Conservation Area
Proposed State Marine Park
] Proposed State Marine Reserve
D Proposed State Marine Recreational Management Area

4 Saunders

Fine-scale Transects, Cordell Bank
Reef SMCA

"W, Offshore Transects

S T8 B Proposed Special Closure
" Del Mar Ranch ) . Essential Fish Habitat
- 4 Landing SMR C—C:‘ s - CA MPA - SMCA
s Gerstle
Point SR sa _— Cowe ' B chven-am
= s‘f L SMR ~~~~ Shipping Lanes
] Point i
SMP Roian Ru.ﬁsi:m D NMS Boundaries
River River
N S
| SMCA B TR SMR
Bodega BlaY
Head #———Estero Americano SMRMA

SMR Bodega Estero de San Antonio SMRMA
Head
SMCA

Drakes Estero SMCA

Estero de
Limantour
SMR

Point Reyes SMCA

: North Farallon
1 Islands SMR ﬁ

Pninl \

Reyes Dll\bllr\
SMP
4 South East
Farallon
Island SMCA Pacifica

South East l\‘hlmtam
Farallon Island SMR
SMR

Half Moon
Bay

Pillar
Point SMCA

North Central Coast Study Region

Integrated Preferred Alternative

This manne protected area (MPA) proposal was unanimously selected on April 23, 2008

by the MLPA Blue Ribbon Task Force (BRTF) as its preferred alternative and is being

submitted to the California Fish and Game Commission (CFGC) for consideration. This North Central Coast
proposal integrates elements from three proposals developed by the North Central Coast Study Region
Regional Stakeholder Group (NCCSRG) (proposals 1-3, 2-XA, and 4). These NCCRSG

proposals will also be forwarded in their entirety to the CFGC for consideration. Further

information on each MPA proposal can be found in the associated text document with the

same MPA proposal name
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Communicate science to policymakers and public for

timely use: web-based visualizations

*J California Avian Data Center - California Avian Data Center - Mozilla Firefox El@@
File  Edit

View History Bookmarks Tools Help

/Ll} ID http:ffdata.prbo.orgfcadc2f

a pariner of

S <5 | € Faralon Marne Brd and Mammal Distributi... |

Home Research Tools Habitat Management = Citizen Scie) =
The California Avian Data Center (CADC), a regional node to t,I Farallon Marine Bird and Mammal Distribution: Cassin's Auklet A
serves as a repository of data, analysis tools and information s v

their habitats throughout California. CADC contains resources
involved in habitat management, and interested public in Califg
mores:

Chek for mose nfermation sbout Casen's Aublel

Southeast Farallon Island
Breeders

[Cassins auiaet ]

Habitat Management Research Tools

For people involved in habitat  For scientists and research

restoration, protection, and who are conducting avia
conservation. research and performing ori Migratory/Non-breeding
invastinatinns. i
4 INVARSTINATINNS Seab‘rds
Done zote|

[Black-Footed Albatross v

Choose Spedes

Selected Marine Mammals

www.prbo.org/cadc

[Blue whale v

Choose Species
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Join Partnerships Together Regionally

Bay Area Ecosystems
Climate Change
Consortium- BAECCC:

Conduct cooperative
research and adaptive
conservation to sustain
nature’s benefits to our
communities in the face of
accelerating change

Members:

*NOAA National Marine
Sanctuaries

*NOAA Coastal Services Center

*US Fish & Wildlife Service
*PRBO Conservation Science
*US Geological Survey
*CA Coastal Conservancy
*CA Dept of Fish and Game
*National Park Service
*Bay Conservation and
Development Commission
*SF Bay Joint Venture
*SF Estuary Partnership
*Upland Goals Project

*Bay Area Open Space Council
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What more might we do in SF?

Infill— at higher elevations
*Mass transit

*Solar roof tops
*Recycling/compost
Education programs
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Link back yards, plant more and plant
nhatives, promote open s

Scale up habitats
Cool micro-climate
Strengthen water cycle

Provide habitat for birds,
butterflies, other wildlife

Monkey Flower

wWWWw.prbo.org/cms/183




ProoteRun On--not Run Off

permeable surface parking, streets--
filter out non-point source pollutants, reduce flooding,

recharge groundwater
Brock Dolman. Occidental Arts & Ecology Center www.oaec.org




PRBO Conservation Science

Capture roof rainwater and greywater;

require white roofs

.. *, v
e L T T N A P
T e T W Ay e R
.. - '. " -.- » A -:-I. " o ’
X ; 2 Xp T

Roof Catchment System

Figure 1: Rooftop Catchment System,

www.oaec.org/water-institute/
www.greywateralliance.org, www.watersprout.orq
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Wave Energy: Assess ecological impact , ensure
science guidance for best outcomes

Attenuator
Wave Energy

Point Absorber Wave Device

Energy Farm

Wave Farm Made Up of Permanent
Magnet Linear Generator Buoys
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Prohibit further building at sea level, flood plains
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Expand local restoration efforts!
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Carbon fee—e.g.Sweden’s goal- end oil
dependency by 2020
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« E85- 85% renewable ethanol in Vaxjo “climate cities network”
 Carbon tax- 80 cents/liter or ~$3.20 per gallon
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Future drivers of conservation and economy?

» Renewable Energy “#
* Water

« Carbon markets
» Geo-engineering
* Other?



PRBO Conservation Science

No More “Business as Usual”

Stop greenhouse gas emissions
and
make ecosystem conservation
an equal priority now
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Apply the 10% Rule

T -Test&
Allocate

1“ £ - Experiment

of your time to

N -Now

www.prbo.org
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In Summary:

. Climate change is rapidly accelerating

2. Make ecosystem function & services equal priority

W

. Actively apply adaptive management and ongoing
monitoring to address uncertainty

Embrace change, greater flexibility- 10% Rule
Plan for extremes, accept there will be losses
Engage in novel partnerships

Think out-of-the city!

N S o A

www.prbo.org/climatechange
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RESOURCES

www.sciencedaily.com

www.realclimate.org

Global Climate Change Impacts in the United States
www.globalchange.gov

www.climateprogress.org

www.climatechange.ca.gov

NASA’s Jim Hansen
www.columbia.edu/~jeh1/
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THANK YOU!

www.prbo.orq
707-781-2555
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Urban wetlands --no place to go?

Adams Ave.

* Are there remaining El Cajon Bivd.
adjacent uplands? University Ave. -
OCEAN NORTH
BEACH PARK )
 Conduct cost/ benefit 7 [ 2" sabes ’
analyses on levees vs ’ county Admistat ; X
oun stration® sAN DIEGO
upland movement £ » T vt st -+ /
| T et L et petcopark
» Ecosystem function POINT CORONADO ® —
. . LOMA e
advanced? Maintain for - » e
. o —
public values? vond st \
Ocorrn o o Naval Station v
* Plan for desired outcome | i ‘
San Diego coastline

The dark blue areas of this map show coastal
areas below 16 feet* above sea level, 1 foot
less than a worst-case scenario study that projects
ocean flooding should the area sustain a 3-foot rise
in sea level, a 4-foot-higher-than-normal tide and a

Rising sea levels send winter storm producing 10-foot wave surges.
ripples through real estate Flooding along the downtown bayfront might be
. reduced because of existing sea walls.
industry

SOURCES: SanGIS; City of Coronado; Dawn Martin,
UNION-TRIBUNE Gala Geographical; Daniel R. Cayan, Scripps Institution

of Oceanography
J une 24’ 2007 AARON STECKELBERG / Union-Tribune
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IAvg. Global Surface Temp: + 7.6° F by 2060

By 2060: in Arctic up to 27° F, inland US 15°-18° F

180 QdW Q0E

B 7 g 101214145

Dr Richard Betts, Head of Climate Impacts at the UK
Met Office Hadley Centre, Sept 2009

Usual CO:
Scenario w/
Carbon Cycle
Feedbacks
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Protect Food Web Hotspots and Fisheries

Black Footed Albatross

(birds/km?)
0

38°N-

Cordell
Bank

37°N-

—_— e Kilometers
0 15 30 60

|24'°w
NMFS 1996-97, 2000-2004
Black-footed Albatross
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Promote Eco-Friendly Agricultural Practices

* Grass fed and grass flnlshed
livestock —

* Rotational grazing

* Mixed farming

Ecosystem “Services”:

 Enhance carbon sequestration

* Organic no-till * Replenish soil carbon stocks
*Sustain biodiversity
* Methane digesters » Retain moisture

* Reduce emissions
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Landscape Conservation Cooperatives- USFWS

rﬂﬂ 22 USGS Lus. Fish & witgite Service
—2 - o Landscape Conservation Regions Recommendations from the National Geographic Framework
- Conterminous United States Rapid Prototyping Workshop
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Drought = Reduced or No Breeding

—Sonoran Desert
Longest drought
On record
Chris McCreedy www.prbo.org 2006, 2007 Phainopepla
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I Innovative Public-Private Partnerships:
Connect Lands, Enhance Habitats

Gale Ranch : Gale Ranch - 3 yrs after restoration

* Allows species to move in response to change
*Promotes ecosystem health



