ojfele

PRERO Conservation Science

.
- “
- - . -
3 e -
- .5 - ’;
"/ Q

Climate Smart Conservation: Climate change and
nature-based solutions for wildlife and people

NOAA Ocean Climate Summit
Ellie M. Cohen and PRBO Staff February 20, 2013




ASSESSING THE IMPACT OF CLIMATE CHANGE ...

THE SCIENTISTS THE POLITICIANS
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GOOD NEWS: We can reduce climate change impacts
and provide more time for wildlife and people to adapt

www.prbo.org
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To Prevent Total Climate Chaos-

Must engage in mitigation and adaptation simultaneously

« Mitigation: reduce greenhouse
gas emissions (GHG) and
enhance carbon sinks

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

change.i human
and natural environment

‘Mitadaption’ ....

Climate Smart

www.prbo.org
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Climate Smart Conservation

Definition:
Conservation strategies and actions that
specifically address impacts of climate
change in concert with other threats.

Climate smart conservation promotes nature- ik
based solutions for wildlife and people that:

e Reduce GHG emissions and enhance
ecosystem services;

 Reduce climate change impacts and
enhance abllity to adapt; and,

e Sustain vibrant, diverse ecosystems.

http://www.seedsdream.org/Volunteering.html

www.prbo.org Ellie Cohen
Adapted from National Wildlife Federation’s Climate Smart Conservation Adaptation Principles 2011
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Climate Smart Conservation Principles

Principles for Designing and Implementing Climate Smart Actions

Resources Legacy Fund Expert Panel
Guiding Principles for Ecosystem Adaptation
October 2012

1. Consere the vanety of ecological settings that will support Calfomnia’s
bicdiversity and ecosystems as they shift in response to the changing
climate.

2. Conserve and restore landscape linkages and connectiity areas that will
allow diverse species to move to new locabions and will enhance their
persistence.

3. Set priorities for watershed profection and management that willl yiekd
conservation and societal benefits as water flows become more vanable
and potentially decline.

4. Adjust fiows below dams and protect coldwater habitats to support native
species and aquatic ecosystems.

3. Develop and mplement strategies that will ensure the persistence of
coastal ecosystems as s=a level rises.

6. Manage ecosystems for resilience in the face of extreme events.

7. Align adaptation and mitigation strategies to optmize the co-benefits for
people and for ecosystems

8. Use best available scientific nformation and technical know-how to make
informed decisions now in an adaptive management framework

9. Manage for the future.

Excerpted from the forthcoming report soon to be posted online at
hitp: v resourceslegacyfund.org.

Resources Legacy Fund. 2012. Ecosysfem Adspfation fo Climate Ghange in
Calformiz: Nine Guiding Prncipies. Resources Legacy Fund, Sacramento,
Califomnia, 32 pp.

http://tbc3.org/wp-content/uploads/CA-
Guiding-Principles-RLF-2012.pdf

Hational Wildlife Federation

Climate Change Adaptation Principles
June 2011

1. Actions Linked to Climate Impacts. Conservation strategies and
actions are designed specifically to address the impact of climate change in
concert with existing threats; actions are supported by an explicit scientific
rationale.

2_Forward-Looking Goals. Conssrvation goals focus on future, rather than
past, ciimatic and ecological conditions; strategies take a long view (decades
to centuries) but account for near-term conservation challenges and needed
transition strategies.

3. Broader Landscape Context. On-the-ground actions are designed in the
context of broader gecgraphic scales to account for lkely shifts in species
distributions, to sustain epological processes, and to promote collaboration.

4_ Robust in an Uncertain Future. Strategies and actions provide benefit
across a range of possible future conditions to accouwnt for uncertainties in
future climatic conditions, and in ecological and human responses to climate
shifts.

3. Agile and Informed Management. Conservation planning and resource
management is capable of continuous leaming and dynamic adjustment to
accommodate uncerainty, take advantage of new knowledge, and cope with
rapid shifts in climatic, ecological. and socio-economic conditions.

& Minimizes Carbon Footprint.  Sirategies and projects minimize energy
use and greenhouse gas emissions, and sustain the natural ability of
ecosystems to cycle and sequester carbon and other greenhouse gases.

7. Climate Influence on Project Success. Considers how foreseeable
climate impacts may compromise project success; generally avoids investing
in efforts likely to be undemined by climate-related changes unbess part of
an intentional strategy.

8. Safeguards People and Wildlife. Strategies and actions enhance the
capacity of ecosystems to protect human communities from climate change
impacts in ways that also sustain and benefit fish, wildife, and plants.

rids Maladaptation. Actions taken to address climate change impacts
man communities or natural systems do not exacerbate other ciimate-
d wulnerabilities or undermine conservation goals and broader

stem sustainability.

http://www.nwf.org/Global-Warming/Climate-Smart-
Conservation/Adaptation-Principles.aspx

California Climate Adaptation Strate
DRAFT Climate Smart Principles for State
July 2012 (to be finalized in 2013)

encies

1. Make Climate Appropriate Decisions in Project Evaluation: Consider
the potential effects of climate change on existing and proposed projects to
evaluate project merit. Avoid investing in projects that are lkely to be
undemined by climate-related changes.

2. Plan for Co-Objectives of Climate Mitigation and Adaptation: Develop
a planning process that supports comprehensive dimate response, aligning
greenhouse gas mitigation strategies with adaptation actions.

3. Develop Goals for Forward-Looking and Progressive Time-5cales:
Focus conservation goals on future climatic and ecological conditions rather
than those of the past Dewvelop strategies for near-term and long-term
fimescales.

4. Design Actions from a Landscape, Ecosystem, and Watershed
Perspective: Design actions in the context of broader geographic scales
and regional contexts to account for likely shifts in species distributions and
other ecological changes. Promote collabomtion among vanous
stakeholders to develop mult-scale and large-scale actions.

3. Use Adaptive Management: Employ an adaptive management decision
making framework that is fiexible and responsive to changes in climate,
ecology and economics.

6. Prioritize Actions: Priontize actions based on ther rsks and benefits, as
well as the likelihood that they will reduce the vulnerability of built and natural
Environments.

a. No Risk Actions: Prioritize actions that have high probability of
producing beneficial adaptation cutcomes.

b. High Vulnerability Actions: Priortize actions that improve the capacity
of highly wvuinerable ecosysterns to adapt to ciimate change impacts._

. Multi-benefit Actions: Priontize actions that produce the greatest
combination of benefits under a range of possible future climate scenarios.

T. Align Adaptation Strategies with Overall Biodiversity Goals: Prioritze
biodwersity as a climate adaptation strategy that bulds resiliency in
ecological systems.

8. Safeguard People, Wildlife and the Economy: Employ sirategies that
enhance the capacity of human communities to adapt to extreme, climate
change driven events by implementing nature-based solutions that also
benefit fish, wildlife, and plants. Prioritize actvities that provide co-benefits
for people. wildife, and the economy.

9. Plan for Climate Variability- Ensure that actions address the impacts of
mcreasing cimate variability in additon to the impacts of temperature
change.

https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentlD=48381

https://nrm.dfg.ca.gov/documents/ContextDocs.aspx?cat=ClimateTaskForce
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Climate Smart Conservation
Key Principles

Future focus
Ecosystem/watershed/landscape context
Flexible and adaptive

Prioritize actions

a bk W DdhF

Collaborate & communicate across sectors

Adapted from: Draft Principles for CA Resources Agency Adaptation Update 2012; NWF
Climate Smart Conservation Adaptation Principles 2011; CSIRO’s Climate change
Impacts on Australia's biodiversity conservation & protected areas, Sept 2012 Update

WWW.prbo.org
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1. FOCUS ON FUTURE CONDITIONS including
extremes, Not past--- ‘stop trying to prevent ecological change’ ...

I -- Model projections and
design management
actions across multiple
scenarios to address
uncertainty in near- &
long-term

Storm surges

I Extreme heat

Flooding
Al M I Warmer SST

Ecosystem state

VWY \/WV Wv A * Increased salinity...

h paSt fUturEﬁ -- Protect ‘climate space’

diversity to buffer against
extremes

Nat Seavy
www.prbo.org
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Example: Cool nest boxes

Max. air temp. on Farallones increased
by ~3.6 degrees C (6.5 °F) since 1971

For Cassin’s Auklets:

* protect from extreme
heat events during
breeding season

www.prbo.org
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Example: Innovative tidal wetland restoration —capture

more sediment, grow faster to meet rising tides

e .
e —  (Coastal Conservancy‘

Sonoma Baylands, San Pablo ~ “0MoM* banp Trest
Bay' ® pressdemocrati

» Constructing hundreds of
small islands to address lack
of sediment;

create wind breaks

- filter out sediment from
incoming tide

» Benefits ecosystem and
human infrastructure

http://www.sonomalandtrust.org./ ; John Burgess / Santa Rosa Press Democrat: Sears Point Ranch Restoration Site
http://www.pressdemocrat.com/article/20120216/ARTICLES/120219645/1042/opinion?p=2&tc=pg&tc=ar
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2 DESIGN ACTIONS IN ECOSYSTEM CONTEXT
reduce other stressors and manage for multiple benefits

Z0maIo>O

www.prbo.org Ellie Cohen
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Example: Guide new ocean zoning practices

Common Cassin’s Rhinoceros
Murre Auklet Auklet

=T < :-'-‘_f‘i
Brandt’s Western
Cormorant Gull

Gray Whales?

Findings:

ternati

McGowan, J. 2012.
Masters Thesis, SFSU/PRBO

energy footprint

« Kkey seabird habitat outside state Marine Protected Areas (MPAS)
 threats from shipping, oil spills and energy development remain.

Wwww.prbo.org
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Example: Reduce whale strikes

Future vessel
traffic footprint

Findings: support new shipping lanes — they reduce vessel traffic within Sanctuaries and

high-use humpback whale habitat by about 70%.
www.prbo.org Dransfield, A. 2012. Masters Thesis, SFSU/PRBO
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3. EMPLOY FLEXIBLE, ADAPTIVE APPROACHES

1. Identify 2. |dentify
targets,j threats &

indicators & opportunities
outcomes

Monitor, research, evaluate, adapt

4. Implement ¥ 3. Determine
& monitor options &

prioritize

www.prbo.org
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Example: Develop ocean health indicators to provide early

warning; change management actions

Copepod Abundance Index
160 -

140 -
120 -
100 -

O Metridia pseudopacifica
80 - mcalanus pacificus

60 - O Acartia longiremis

B Pseudocalanus mimus

Copepod density (ind/m?3)

40 | N\
20 | X
o =
Jul AAaL Jul
2004 2005 B
WwWw.prbo.org

Copepods —give a one-year advance warning of major changes in
oceans conditions, help forecast salmon in WA-OR.

Fontana, R. 2013. PhD Thesis, UC Davis/PRBO
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4 PRIORITIZE ACTIONS

--across multiple scenarios for greatest benefits to wildlife & people

Tidal Marsh & SLR

Restoration Ranked
(high/low SLR; high/low
sediment; multiple timeframes
(2010, -30, -50, -70, -90, 2110)
http://data.prbo.org/apps/sfbslr/

Restoration Potential
Moderate vulnerability

Vulnerable

Pessimistic

Robust

Y Landscape rank

5 1 ] o-o02s
B [ o26-0s
| os1-07s

Green: Highest quality
bird tidal marsh habitat

across all scenarios; low 0.76-0.9
adaptation management oo -00s

needs

Urban area

Red: Lowest quality:
significant adaptation
management needs

www.prbo.org Veloz et al


http://data.prbo.org/apps/sfbslr/
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Example: ID & Prioritize Food Web Hotspots for Protection

give marine wildlife, fisheries more time to adapt

All Birds i
T Summed Standardized Abunda

May, All Years

* Guiding where to establish
and/or expand marine protected
zones, types of protection

* Prioritizing entire CA Current,
National Marine Sanctuaries and
state MPASs

; Summed Standardized
Abundance

-
G 300
230

- 480

Where the wild things are: predicting hotspots of seabird NMS Boundary
aggregations in the California Current System. [| ===+ 200m isobath
Nur et al Ecological Applications 2011 www.prbo.org
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5. COLLABORATE & COMMUNICATE ACROSS

SECTORS

Applied California Current
Ecosystem Studies (ACCESS)

WWW.aCCeSSoCceans.org

Conducting collaborative ocean
research to inform resource
managers, policy makers and
conservation partners.

Founders: N =2 i ;

H

¢
p [ b O NATIONAL MARINE o

ppppp areaive 5 SANCTUARIES

Il CA MPA - SMCA
Bl CA MPA - SMR
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http://www.fws.gov/refuges/index.html
http://animalscience.ucdavis.edu/faculty/Chang/Bodega.gif
http://www.accessoceans.org/
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Bay Area Ecosystems Climate Change Consortium

Bringing together scientists,
natural resource managers and
planners to sustain nature’s
benefits in the face of
accelerating climate change

BAECCC www.baeccc.orq
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EXAMPLE: Climate Smart Planning

Scenario planning:

a collaborative planning
tool for addressing
climate change in an
uncertain future

Adapted from: http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html



http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
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Scenario Planning

Not predictions

o rcrronws Mi

Z20% chance of
precipitation

« Assumes future will be very different

« Encourages collaborative “out-of-the-
box” thinking amongst diverse
stakeholders

» Develops a range of plausible futures
(worst to best case)

* Gets past paralysis from not having
certainty in projections

» Guides what we need to do now to
address the range of future scenarios

From Sara S. Moore, Getting from Climate Projections to Decisions: a Marin Case Study April 1,2011 NBWA and Futures of
Wild Marin; Also- http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
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~ -

- DELTA 2050: internal strategic planning

Fewer levees: Managed
habitat retreat, restoration

OPTIONS (samplinqg):

Less fresh - Optimization modeling for multiple benefits More fresh

. — biodiversity, water, fisheries, agriculture .
water in h - Restoration innovations — how best to q water In
breach levees to maximize benefits
Delta * Levee innovations— how maintain and Delta

promote ecosystem function
.ﬂeS « Improve water use efficiency —flooded
fields for agriculture, birds GO

www.prbo.org; Adapted from: Sara Moore, Preparing for
Climate Change with Case Studies: Futures of Wild Marin;

and http://www.iisci_nfor_1et.ac.uk/tools/scenario- More Ievees Fort|fy Ievees tO
planning/index_html
hold back the sea
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http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
http://www.jiscinfonet.ac.uk/tools/scenario-planning/index_html
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TEST AND EXPERIMENT- You can do it building on

what you already know:

Tolerates | Tolerates Wildlife | Wildlife
Tolerates full or| Tolerates clay wet dry Fire Wildlife Nectar Seed |[Insectary
Common Name partial sun soil conditions | conditions | Evergreen | Adapted |[fruitsource| source Source Plant
Sticky manzanita 1 0 1 1 1 1 1 1
common manzanita 1 1 0 1 1 1 1 1 1
Bearberry 1 1 0 1 1 1 1 1 1
Marin manzanita 1 0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
CA Sagebrush 1 1 0
C Name
Salt Marsh Baccharis 1 1 1 Sticky manzanita
coyote brush 1 1 1 common manzanita 1 1
spice bush 1 1 1 Bearberry
Ceanothus 1 Marin manzanita
CA Sagebrush
blue blossom 1 0 Salt Marsh Baccharis
Mountain Mahogany 1 1 0 coyote brush 1
Creek dogwood 1 1 1 spice bush
hazelnut 1 1 1 Ceanothus
Hawthorne 1 1 1 blue blossom 1
Western leatherwood 1 1 1 Mountain Mahogany
fremontia/ flannelbush 1 1 0 Creek dogwood
Toyon 1 1 0 hazelnut
Creambush 1 1 1 \""Va‘”:hm'l‘e - S
N estern leatherwoot
Pitcher Sage 1 0 fremontia/ flannelbush
twinberry 1 1 1 Toyon 1
coffeeberry 1 1 1 Creambush 1
reberry buckthorn 1 0 Pitcher Sage
twinberry
Gooseberry 1 1 1 coffeeberry
Straggly Gooseberry 1 1 reberry buckthorn
pink current 1 1 1 Gooseberry
CA Rose 1 1 1 Straggly Gooseberry
wood rose 0 1 pink current
CA Rose 1
ground rose 1 0
wood rose 1
thimbleberry 0 1 1 ground rose
CA blackberry 1 1 1 thimbleberry
blue elderberry 1 1 1 CA blackberry
snowberry 1 1 1 blue elderberry
- snowberry
Poison Oak 1 1 1 Poison Oak
CA grape 1 1 1 CA grape T o S

Developing climate-smart ecological restoration planting pallet

Tom Gardali, Nat Seavy www.prbo.org
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6. Apply the 10% Rule Every Day

/’_—\
S
T-Test& #°."

v

10%

of your time to

£ - Experiment

N = Now

www.prbo.org Ellie Cohen
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How address the challenges of accelerating climate
change on top of other stressors?
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No More “Business as Usual”

CLIMATE SMART:

Reverse greenhouse gas emissions,
enhance abllity of wildlife and people to adapt
and, make ecosystem conservation
an equal priority now
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IN SUMMARY:

Climate change is happening now and accelerating

\O/|Ve_|must practice Climate Smart Conservation A
ally: >
to reduce/reverse GHG emissions, promote ’ 4CIi ~~
adaptation, and sustain ecosystem benefits for Sn,:ze S
wildlife and people N\

v Q

Key Principles:

1. Focus actions on future conditions, not past

2. Design actions in ecosystem/watershed context

3. Employ flexible, adaptive approaches for timely response
to continual change

4. Prioritize actions across multiple scenarios for greatest
benefits to wildlife and people

5. Collaborate & communicate across sectors for timely, long
term solutions; convey science and hope!

6. Follow the TEN% Rule: Test and Experiment Now!

www.prbo.org
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= TUTUREFLIX

YOU ORDERED ——
Tie: Climate: A Crisis Averted © 2055

Synopsis: A nveting documentary on how human beings overcame
the greatest challenge the species ever faced.

Director: Ken Burns il | USA | Running Time: 4min 04 sec

00:01 &20.«@»“ -
-




US Climate Sec
CO2 rates level o

From Climate: A Crisis Averted



Healthy forage fish populations- anchovies abound!
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Major investments in nature-based solutions pay off

Water flows despite drought and snow-pack loss
August, 2040
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Green infrastructure protects NYC from latest superstor
October, 2045
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Because of our climate smart
actions today, healthy
ecosystems, on land and at sea
will continue to sustain wildlife &
our communities for decades to

come....
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Additional Resources ... ecohen@prbo.org M

Climate Smart Conservation, National Wildlife Federation

CDFG Climate College: www.dfg.ca.gov/Climate_and_Energy/Climate Change/Climate_College
Adaptation 101, Jennie Hoffman, EcoAdapt

Some Thoughts on Landscape and Seascape Conservation Approaches, Roger Griffis,
NOAA Fisheries Service

Cooler Smarter: Practical Steps for Low-Carbon Living. Union of Concerned Scientists
skepticalscience.com Explaining climate change science & rebutting misinformation
realclimate.org Climate science from climate scientists

climatechangecommunication.org Center for Climate Communication

Climate Change: Lines of Evidence-National Research Council and the National Academy
of Sciences videos

http://blogs.kged.org/climatewatch/ climate-related science and policy issues, with a
specific focus on California

WEEKLY Climate Change and Ecosystem Updates: sign up for the www.baeccc.org list
serve- receive webinar announcements, weekly biodiversity and climate change news
updates, and more

www.merchantsofdoubt.org/ how handful of scientists obscured truth from tobacco smoke
to global warming



http://www.skepticalscience.com/
http://www.realclimate.org/
http://www.climatechangecommunication.org/
http://www.youtube.com/playlist?list=PL38EB9C0BC54A9EE2&feature=iv&annotation_id=annotation_394730
http://blogs.kqed.org/climatewatch/
http://blogs.kqed.org/climatewatch/
http://www.californialcc.org/
http://www.californialcc.org/
http://www.baeccc.org/
http://blogs.kqed.org/climatewatch/
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THANK YOU!

Natural Resources
\Qf N RCS Conservation Service

Anonymous (2 state of Callformia {
Auduboyn Califc(>rr)1ia = Coastal Conservancy &
Bay Area Ecosystems Climate Change Consortiun
S.D. Bechtel, Jr. Foundation NATIONAL MARI
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