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Securing our Future: Conservation and
Climate Change

Climate Protection Campaign and Pepperwood Preserve
Ellie M. Cohen and PRBO Staff June 3, 2011
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Bird and Ecosystem Studies to Improve Conservation
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PRIORITY: Reduce Impacts of Environmental Change on
Ecosystems & Enhance Capacity to Adapt
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Bill Anders, Dec 24, 1968- “Earth Rlse” by Apollo 8"crew as they were comlng around'ffom dark side of moon.

Shows eur Wer.g as finite, ~small, blue and our nearest neighbor in the foreground...History of earth on year long calendar--
_earth formed new year’s day, multi cellular organlsms mid summer, dinosaurs 15t week in December, birds around Christmas,
early humans 10 minutes before midnight on New years eve towards the-end of this entire year... The development of >
civilization that began with the retreat of the last massive ice sheets from the northern Hemisphere, when humans found a
Garden.of Ede,h:-_c_ﬁmgte around the world, when culture, arts, music, science, and religion germinated and blossomed, that truly
remarkable time in the history of our planet occurred within the very last minute of this entire geologic year of earth’s history.
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British Antarctic Survey; BBC News, December 3, 2009
Last time CO2 levels sustained this high 15-20 m years ago, SL 25-40 m higher, 3-6C warmer— Tripati et al, Science, Dec 2009
used ratios of boron to calcium in foraminifera - marine algae ; **atmospheric CO2 was stable at about 280 ppm for almost 10,000 years until 175(
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CO2now.org
International Energy Agency (IEA) June 1, 2011

After a dip in 2009 caused by the global financial crisis, energy-related emissions are estimated to have climbed to a record 30.6 Gigatonnes (Gt),
a 5% jump from the previous record year in 2008 , when levels reached 29.3 Gt.
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2000-2009 Warmest Decade on Record:

2010 Tied for Warmest Year on Record (with 2005)

(rlobal Land=0Ocean Temperature Index
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NASA’'s Goddard Institute for Space Studies http://data.qgiss.nasa.gov/gistemp/
http://www.nasa.gov/topics/earth/features/2010-warmest-year.html
NOAA National Climatic Data Center- http://www.ncdc.noaa.gov/sotc/global/
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I Ocean Acidification- Fastest in 65m Years

The Station ALOHA Curve
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*Ridgwell & Schmidt Feb 14 2010 Nature Geoscience
lower ph in past =mass extinctions;
otipping point is pH of 7.8- calcified organisms begin to disappear, jellies, algae take over
Dias, Hart, et al Journal of the Geological Society; September 2010; v. 167
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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
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Dr Richard Betts, Head of Climate Impacts at the UK
Met Office Hadley Centre, Sept 2009
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Urban Heat Island Effect— adds to warming globally
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NASA/Goddard Space Flight Center (2010, January 5). Ecosystem, vegetation affect intensity of urban heat
island effect.; additional info at www.epa.gov/heatisld/about ;
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Arctic Sea Ice Volume Lowest on Record— Sept-Feb 2011,

Mar 2011- 2nd |owest extent ever

Arctic Sea Ice Extent Standardized Anomalies
Jan 1953 - Sep 2010
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Sea ice charts of the Arctic Ocean show that ice extent has declined since at
least the 1950s. Credit: NSIDC and the UK Hadley Center
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Tibetan Plateau Glaciers — 2/3 gone by 20507

9 freshwater rivers— support 1.5 billion people
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I Sea Level Rise— 6 ft or more by 2100

-Rate of global SLR

—_—
already >2x fastert han 6ftorl9m
IPCC 2007 predictions 1.2 m
(www.climateinstitute.org.au) Jan. 2009

- Increased rate of SLR
expected in next decade

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

Hansen, Sato:/ NASA: Jan 2011 Paleoclimate
Implications for Human-Made Climate Change
http://www.columbia.edu/~jeh1l/mailings/2011/201
10118 MilankovicPaper.pdf
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Extreme Drought - Permanent Dust Bowls

In Southwest over Decades Ahead

Palmer Drought Severity Index of -4 or lower considered extreme drought; UCAR graphics; not forecasts
Drought under global warming: a review, Aiguo Dai , National Center for Atmospheric Research, 19 Oct 2010
http://onlinelibrary.wiley.com/doi/10.1002/wcc.81/full
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IExtreme, Unpredictable, Deadly Weather Events

“It's not the right question to ask if this storm o r that storm is due to global

warming, or is it natural variability. Nowadays, th  ere’s always an element of both.”
- Kevin Trenberth, National Center for Atmospheric Research, Aug 15, 2010

Record-breaking: flooding Pakistan; heat/fire in Russia;' mud slides in China NY Times, Aug 15, 2010,; rain, snow and flooding in Midwest spring 2011: tornadoes
in April; Australian flooding Dec-Jan 2011; SF heat wave May 2008— cormorant breeding failure on Alcatraz
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Wave Height Extremes- up to 46 ft. In NW over
next 100 years

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- paSt 100 YI'S— impacts on coastal

& redwood ecosystems?

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

National Park Service
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Increased Ocean Extremes— wildlife impacts, shift in
system per climate change predictions?

PRBO projects Cassin’s auklet decline by >62% over next 20 yrs if 2005-2006 anomaly repeats.

Number of
Chicks raised
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Cassin’s Auklets Diet- same as salmon in ocean-going phase
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Other Climate Change Impacts

Common murres:

 breeding earlier

e likely tracking changes in upwelling, starting ~20 days earlier
e Impact on population?

170 -
160 - Common murre timing of breeding (1972-2010)
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Projected Hotspots of Change by 2070:

Land Bird Species Diversity

*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)

BLUE= gain

www.PRBO.org Stralberg et al., 2009. PLoS ONE
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Oak Titmouse: positive response —F———=

Two oak woodland associated
bird species but different
responses to changing
conditions....
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By 2070: Over 50% of CA will likely have very
different “no-analog” ecological communities

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
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Business as Usual
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Humans Rely on Healthy Ecosystems!

Ecosystem Services

*Food
*Freshwater
*\Wood and Fiber
Fuel

Climate
*Flood
eDisease
*\Water quality

Recreational
eEducational
eSpiritual

www.millenniumassessment.org/en/index.aspx
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To Prevent Extreme Climate Disruption-

Mitigation and Adaptation

e Mitigation : reduce greenhouse
gas emissions and enhance
carbon sinks

« Adaptation : actions to reduce the
risks of and to adapt to climate

change.l human
and natural environment
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How Might We Provide Time for Nature- and People-
to Adapt?
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Must Manage for Multiple Benefits Simultaneously
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ADAPTATION Requires Adaptive Management
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Plan for Extremes, Wider Range of Variability

--Reduce stressors and
protect refugia (e.g.,
non-native predators,
noxious invasives,

I marine reserves)
--Manage for habitat and
‘climate space’
heterogeneity
I\I\VA/\ = f\VAvA Ay M - I
VT VW

e NAST TULUTC el

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

Ecosystem state
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In Ocean? Protect Marine Food Webs for Fisheries

and Wildlife

|ldentified food web “hotspots”
In the California Current

|ldentified gaps in protection
to Heceta Bank
* Providing science to policy
makers to decide:
e where to establish marine
protected zones
« what types of protection

and when Q
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Give Time to Sensitive Species to Adapt

Cassin’s Auklets:

e protect from extreme
heat

e control predators to
help them adapt to more
extremes in food
availability

© Ron LeValley
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Reduce Human Impacts: Changing Shipping
Lanes, Speed working with Coast Guard

WWW.prbo.org www.accessoceans.org
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Safeguard Tidal Wetlands for Wildlife and for People-

downtown SF — high tide and winter storm

Ecosystem “services”:

* Reduce flood impacts

* Reduce sea level rise impacts
» Sustain biodiversity

* Filter out pollutants
*Replenish ground water
eSequester carbon

*Protect Human Infrastructure--
"living shorelines”




PRBO Conservation Science

Safeguard Tidal Wetlands

Design (and build) tidal marshes to maximize benefits
to wildlife and human communities

Ecosystem “services”:

* Reduce flood impacts

* Reduce sea level rise impacts
» Sustain biodiversity

* Filter out pollutants
*Replenish ground water
eSequester carbon

*Protect Human Infrastructure--
"living shorelines”
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Project future to guide investments today: 92 % of

marsh project to be gone with Sea Level Rise (SLR) in SF Bay Area by
2110- what do we target today to maintain min. marsh function in future?

www.prbo.org/sfbayslr
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Plant for Genetic Diversity to Prepare
for Unexpected Conditions
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Restore Watersheds: Promote eco-friendly

agricultural practices on grazing lands

e Grass fed and grass finished

livestock

« Mob grazing

e Farming with perennials
e Organic

* No-till

Ecosystem “Services”:

» Enhance carbon sequestration
* Replenish soll carbon stocks

» Sustain biodiversity

* Retain moisture, water function
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« PRBO and partners
restoring 75,000 acres
watersheds in SF Bay and
Sierra foothill grazing lands

e Test Marin Carbon Project
success on larger scale
www.marincarbonproject.org

e Sequester carbon, increase
water function and support
biodiversity
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Western Working Landscapes Initiative

2013

30 new biologists

als Partners
Goal: Leverage i
$40m in Farm Bill Sl
] ] ‘ Partners
Incentive programs 3
over 3 years for o/ | J—
conservation with
private landowners 204 qy3

NRCS / Shared Biologists
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Guide Sierra Management: I Hydrology, Ecology

Goal: Manage forests and meadows for
ecosystem health

« 2,000+ monitoring sites, 10 National
Forests

 Inform management of:
- Fuels Reduction

- Prescribed Fire
- Water Diversions
- Grazing

- Climate Change
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Inspire Young People:
Seabird Education Awareness (SEA)
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Students and Teachers Restoring a Watershed

(STRAW)

* North Bay Counties

*Ongoing teacher training and
support network

* More than 20 miles restored by
thousands of school children!

 Testing new approaches for
climate adaptation
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How address the economic and ecological
challenges of accelerating climate change?
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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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CO, GOAL--

< 350 ppm

“To preserve creation, the
planet on which civilization
developed” — Jim Hansen

From: Jim Hansen, Director, NASA Goddard Institute for Space Studies, NY, www.columbia.edu/~jehl
Human-made Climate Change: A Moral, Political and Legal Issue
Blue Planet Lecture, Tokyo, Japan, October 2010
ppm = parts per million of CO2 in the atmosphere




PRBO Conservation Science

350 ppm Is Possible

1. Quick Coal Phase-Out

All coal emissions halted in 20 years; no unconventional fossil fuels-
tar sands, oil shale, methane hyrdates

2. Carbon Tax (Fee and Dividend)

3. Energy Efficiency & Eco-friendly
Renewable Energy

4. Eco-friendly Land & Ocean
Management

Enriching soil carbon, farming with perennials, climate-friendly
livestock production, protecting natural habitats, restoring watersheds
and rangelands

From: Jim Hansen, Human-made Climate Change: A Moral, Politicaland L  egal Issue , Blue Planet Lecture, Tokyo, Japan, October 2010
and Worldwatch Report #179: Mitigating Climate Change Through Food and Land Use  , www.worldwatch.org/node/6126
“Soil & plants hold 3x carbon than atmosphere. 30%+ of GHG emissions are from the land use.
improved land management could offset one quarter of global emissions from fossil fuel use in a year”
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What more might we do in Bay Area?

Working on:

*Energy efficiency
 Renewable Energy (e.g.,
Marin)

Infill— (not at sea level)
*Mass transit

eSolar roof tops
*Reuse/recycle/compost
*Tree plantings
*Education programs
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Carbon fee: Sweden’s goal- end oil dependency by

2020

 “Climate cities network”
« Carbon tax- 80 cents/liter or ~$3.20 per gallon

www.c4O0cities.org/bestpractices/transport/sweden fuels.jsp
www.theage.com.au/news/in-depth/emission-possible/2007/06/17/1182018934799.html
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Prohibit building at sea level, flood plains; include
future costs to society
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Capture roof rainwater and greywater, require

white roofs, permeable streets/surfaces

The Effects of White Roofs on Urban Temperature in a

Global Climate Model; Olson et al Geophysical Research WwWw.0aec.org/water-institute/
Letters http://www2.ucar.edu/news/1385/computer- www.greywateralliance.org
model-demonstrates-white-roofs-may-successfully- www.watersprout.org

cool-cities Jan 28 2011
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filter out non-point source pollutants, reduce flooding,
recharge groundwater.....

Brock Dolman. Occidental Arts & Ecology Center www.oaec.org
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Link back yards, plant more and plant natives,
Dromote open space

e Scale up habitats
e Cool micro-climate
e Strengthen water cycle

 Provide habitat for birds,
butterflies, other wildlife

www.prbo.org/cms/183
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One of first to
include an entire
section on
ecosystems in
urban context

http://www.spur.org/files/policy-reports/SPUR ClimateChangeHitsHome 0.pdf




PRBO Conservation Science

$ O# +

> %




PRBO Conservation Science




PRBO Conservation Science

0 # )-#l#



PRBO Conservation Science

In Summary:

1. Climate change impacts are
accelerating

2. Make ecosystem conservation an
equal priority: water, carbon,
biodiversity

Photo by Ellie Cohen

3. Plan for extremes: drought, fires,
floods, variabllity

4. Educate and take action now!

www.prbo.org/climatechange
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THANK YOU!

For more information:
http://thinkprogress.org/romm/issue/ Climate Progress- Physicist Joe Romm'’s award-winning daily blog
www.skepticalscience.com Getting skeptical about global warming skepticism
www.realclimate.org/ Climate science for climate scientists
www.baeccc.org Bay Area Ecosystems Climate Change Consortium
www.prbo.org
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