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Bird Science to Improve Conservation  

• Founded in 1965 
• 120 staff and seasonal 
biologists 

• 2010 Budget: ̃$7m   Petaluma headquarters 
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PRIORITY: Address Rapid Environmental Change 

Tuna 

Matt Jalbert 
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CO2 Highest in15 Million Years 

Graphic-- British Antarctic Survey, ice cores, BBC News, December 3, 2009 

15m 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 

Today’s CO2 Concentration ~387 ppm 

 By 2050 with 
“business as 

usual” - CO2 at  
 600-700 ppm” 
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     Ocean Acidification- Fastest in 65m Years 

Graphic: from Richard Feely, NOAA., Jan 2009  
• changes in the carbonate chemistry of the deep ocean may exceed anything seen in the past 65 million years. 

• predicts 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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2000-2009 Warmest Decade on Record 

Avg. global surface temp 0.54°C (0.96°F) above 20th century avg.; shattered 1990s value of 0.36°C (0.65°F). 
NOAA, Natl Climatic Data Center, Global Analysis, State of the Climate Dec. 2009 

World Meteorological Association  Dec. 2009 
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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 
\ 

•  +0.6º C or 1.5º F over past 
few decades 

•  Wilkin’s Ice Shelf breaking 
up now Antarctica ‒ significant warming beyond Peninsula 

    Ice Sheets Melting Faster‒ both polar regions 
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Tibetan Plateau Glaciers – 2/3 gone by 2050? 
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1.2 m 
Jan. 2009 

   Sea Level Rise– up to 6 ft by 2100  

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

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

1.9 m 
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Photo: Tom Van Sant-  The Climate Project 
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     Extreme, Unpredictable, Deadly Weather Events 

CA Climate Change Center 
www.climatechange.ca.gov 
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    Water Shortages 

CA Climate Change Portal  www.climatechange.ca.gov 

Water Storage 
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     Wave Height Extremes- up to 46 ft. in NW   
over next 100 years 
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National Park Service 

Fog on West Coast 

Johnstone, et al, Proceedings of the 
National Academy of Sciences. February 
2010 
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    Climate Impacts on Wildlife 

Edith’s Bay Checkerspot 

Pika or Rock Rabbit 
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Changes in Migration Dates 

•  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  

Swainson’s Thrush 

Barn Swallow 

Black-headed Grosbeak 
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www.prbo.org  Roth et al.  2009 (in prep) 
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Earlier Onset of Upwelling 

•  20 days earlier since 1970’s 
•  Common Murres not adapting 
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• Record Heat- May 15-16, 2008- nest abandonment, mortality 
• 2009- lack of anchovies– almost no breeding attempts 

Brandt’s Cormorant 
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     Ocean Variability‒ Marine Wildlife Impacts 

Cassin’s Auklet- krill dependent Farallon National Wildlife Refuge 

Mean productivity = .67 per pair 
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Future of Salmon in CA?  

“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 

Krill 

San Francisco Chronicle: 
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Gain 

Loss 

Hotspots of Change: Species Diversity by 2070 

• Averaged over 2 climate 
models and 2 distribution 
models 
• Data for 60 focal land bird 
species (CA Partners in 
Flight) representing 5 
habitats (scrub, oak, conifer,    
riparian, grassland) 

Black-headed Grosbeak 

•  Greatest 
increases- 
blue 

•  Greatest 
losses - 
red 

Loss 
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# of Bird Spp. to Increase in Marin 

Oak, conifer and scrub associated 
bird spp. projected to increase 
but… which ones? 
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Oak Woodland in Marin:     Acorn Woodpecker 

www.prbo.org/data 
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Oak Woodland in Marin:    Oak Titmouse 

Two oak woodland associated 
bird species with different 
responses to same changing 
conditions…. 

www.prbo.org/data 
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By 2070: Over 50% of CA will likely have very 
different “no-analog” ecological communities  

• 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 

Red= Very 
Different 

Blue= Less 
Different  
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Photo by Ellie Cohen, PRBO 
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    Humans Rely on Healthy Ecosystems! 

• Food 
• Freshwater 
• Wood and Fiber 
• Fuel 

• Recreational 
• Educational 
• Spiritual 

• Climate 
• Flood 
• Disease 
• Water quality 

Ecosystem Services 

www.millenniumassessment.org/en/index.aspx 
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Shift to a New Conservation Paradigm 

ESA--Endangered Species Act--   
powerful tool of 20th century 

Need new statutes, regulations to address 
rapid ecological change in 21st Century 

Healthy Ecosystems Act 
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Start Managing for Rapid Change Now 

Photo by John Wiens, Tolay Creek/Tubbs Island, San Pablo NWR 

MANAGE FOR ECOSYSTEM FUNCTION and SERVICES 
Revise regulations, management plans, protocols as needed 

Promote ecological responsiveness 
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Recommend Actions 

Monitor 
At Multiple Scales, Identify & 
Test Indicators, Provide Early 

Warning of Change 

Implement 

Modify 

Evaluate  

Williams et al. 2007. 
Department of Interior  
Adaptive Management 
Technical Guide 

Elliott, et., al., Adaptive 
Conservation  
Strategies Guide, 2003 
www.prbo.org  

Identify/ Reassess  
threats, problems 
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past future 
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Plan for Extremes, Wider Range of Variability  

e.g. plan for mega-drought, 1000+ yr flood , increased coastal salinity, etc.  
Nat Seavy 
www.prbo.org  

--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 
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Cosumnes Preserve 

   Expand Urban Creek & Wetland Restoration 

Yellow Warbler 

Grosholz, T., et al, UC Davis 

Ecosystem “Services”: 
•  Sequester carbon 
•  Replenish groundwater  
•  Reduce flood damage 
•  Provide wildlife corridors 
•  Sustain biodiversity 

•  Nourish upland habitat 

•  Provide thermal refugia 



PRBO Conservation Science 

San Pablo 
Bay 

Current Sea 
Level 

San Pablo Bay 

140 cm SLR (4.6 ft): 

50 mg/L Suspended 
Sediment / Low 

Organic 
Accumulation  

Marsh Drowning 

San Pablo Bay 

140 cm SLR (4.6 ft): 

100 mg/L 
Suspended 

Sediment / Low 
Organic 

Accumulation 
 

Conversion to Low 
Marsh  

(+ Erosion in Some 
Areas) 

San Pablo Bay 

140 cm SLR (4.6 ft): 

300 mg/L 
Suspended 

Sediment / Low 
Organic 

Accumulation 
 

Some Marshes 
Maintained  

Prioritize Tidal Wetlands for Protection--- model SLR, 
sedimentation and salinity scenarios 

www.prbo.org  
Stralberg, D., et al, 2010 
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   Innovative Partnerships  
  Connect Lands, Enhance Ecosystems 

Gale Ranch – 3 yrs after restoration Gale Ranch  

• 	  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  Efforts 
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Communicate science to policymakers and public for 
timely use:  web-based visualizations 

www.prbo.org/cadc 
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Join Partnerships Together Regionally 

Conduct cooperative 
research and adaptive 

conservation to sustain 
nature’s benefits to our 

communities in the face of 
accelerating change 

Bay Area Ecosystems 
Climate Change 

Consortium- BAECCC: 

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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Monkey Flower 

Link back yards, plant more and plant 
natives, promote open space 

•  Scale up habitats 

•  Cool micro-climate 

•  Strengthen water cycle 

•  Provide habitat for birds, 
butterflies, other wildlife 

www.prbo.org/cms/183   
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Promote Run 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  
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Capture roof rainwater and greywater; 
require white roofs  

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

Point Absorber Wave 
Energy Farm 

Wave Farm Made Up of Permanent 
Magnet Linear Generator Buoys 

Attenuator 
Wave Energy 
Device 
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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 fee̶e.g.Sweden’s goal‒ end oil 
dependency by 2020 

•  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? 
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No More “Business as Usual” 

Stop greenhouse gas emissions 
and  

make ecosystem conservation  
an equal priority now 
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Our future?   
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Courtesy	  Tom	  Suchanek,	  USGS	  
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Apply the 10% Rule 

of your time to 

www.prbo.org  

Allocate 
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In Summary: 

1.  Climate change is rapidly accelerating 

2.  Make ecosystem function & services equal priority 

3.  Actively apply adaptive management and ongoing 
monitoring to address uncertainty 

4.  Embrace change, greater flexibility- 10% Rule 

5.  Plan for extremes, accept there will be losses 

6.  Engage in novel partnerships 

7.  Think out-of-the city! 

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.org  
707-781-2555 
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 Urban wetlands --no place to go? 

Rising sea levels send 
ripples through real estate 
industry 
UNION-TRIBUNE  
June 24, 2007 

•  Are there remaining 
adjacent uplands? 

•  Conduct cost/ benefit 
analyses on levees vs 
upland movement 

•  Ecosystem function 
advanced? Maintain for 
public values? 

•  Plan for desired outcome 
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    Avg. Global Surface Temp: + 7.6° F by 2060 

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

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

Business as 
Usual CO2 
Scenario w/ 
Carbon Cycle 
Feedbacks 
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   Protect Food Web Hotspots and Fisheries 

Black Footed Albatross 

Cordell  
Bank 
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Promote Eco-Friendly Agricultural Practices 

•  Grass fed and grass finished 
livestock 

•  Rotational grazing  

•  Mixed farming 

•  Organic no-till 

•  Methane digesters 

Ecosystem “Services”: 
•  Enhance carbon sequestration 
•  Replenish soil carbon stocks 
• Sustain biodiversity 
•  Retain moisture 
•  Reduce emissions 
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Landscape Conservation Cooperatives- USFWS 
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 Drought = Reduced or No Breeding 

–Sonoran Desert 
     Longest drought 

On record 
2006, 2007 

Chrissal Thrasher 

Phainopepla Chris McCreedy  www.prbo.org  
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   Innovative Public-Private Partnerships:  
  Connect Lands, Enhance Habitats 

Gale Ranch – 3 yrs after restoration Gale Ranch  

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


