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Artist's rendition of a Sumerian city-state surrounded by a wall; present day Iraq.




“The question is whether any
civilization can wage
relentless war on life without
destroying itself, and without
losing the right to be called
civilized.”

— Rachel Carson

What will we do differently to
avoid this fate?

¢ Point Blue Over the last 2-3 years....






~43% of Earth’s surface converted to agricultural
& urban uses June 2012




CO2 exceeded 400 ppm first time
IN human history- may 9, 2013

Pliocene ~2-5 million years ago was last time Earth had >400 ppm+ CO2:
Temperatures were 2—-3 °C higher and global sea level 25m higher than today.
t



Ocean 30% more acidic since 1800s:
fastest rate in 300 miJIio :

Atmospheri
Carbon Dioxid

‘ l. Point BIU e Honisch et al The Geological Record of Ocean Acidification. Science, March 2, 2012; Ridgwell &
Schmidt Feb 14 2010 Nature Geoscience lower ph in past =mass extinctions; tipping point pH of
7.8- calcified organisms begin to disappear; jelly-dominated future?



Arctic ice— Earth’s air conditioner— lowest
extent, volume ever recorded sept2012

September 16, 2012




fRecord breaking extremes: heat, drought, storms
Hurricane Sandy 1 ft SLR + Superstorm= 17 ft surge Oct 2012




California: 2013 driest year on record

Severe to

January-December 2013 Statewide Ranks
National Climatic Data Center/NESDIS/NOAA

Drought Monitor

Precipitation

1 = Driest
119 = Wettest

] ] L] .

Record Much Below MNear Above Much Record
Driest Below MNaormal Mormal Normal Above Wettest
Mormal Mormal



http://droughtmonitor.unl.edu/
http://www.ncdc.noaa.gov/temp-and-precip/maps.php?imgs%5B%5D=Statewideprank&year=2013&month=12&ts=12&submitted=Submit
http://droughtmonitor.unl.edu/
http://droughtmonitor.unl.edu/

.Iargest;'in CA
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Impending

tipping point
for the future
of life on our

planet?

* Population growth

» Destruction of natural
ecosystems

» Climate change

Barnosky et al NATURE June 2012

Natl Academy of Sciences,

Abrupt Climate Change Dec 2013
|

Image Cheng (Lily) Li.




We are totally reliant on nature

Ecosystem Services or Nature’s Benefits

Freshwater, clean air y -
*Food, fisheries ‘
*Wood, fiber, fuel

Climate
*Flood
Disease T

-Water quality Too

*Recreational
Educational
*Spiritual

Globally nature’s benefits = est. ~2x
global GNP (~$72 trillion in 2012)

‘) Point Blue

www.millenniumassessment.org/en/index.aspx



To sustain life as we know it, we must
implement Climate-Smart Conservation

* Directly addresses impacts of climate
change (GHG emissions) with habitat
loss, pollution and other environmental
threats.

e Sustains ecosystem services for wildlife
and people through nature-based
solutions.




Climate-Smart Conservation Key Principles

1. Focus on future conditions, not past; plan ahead to
reduce risks

2. Design actions in watershed/ecosystem context
across multiple scales in time and space

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

4. Prioritize actions for multiple benefits to nature
and people =»nature-based, ‘green’ solutions

5. Collaborate & communicate across sectors for
timely, long term solutions

‘ Adapted from: NWF Climate Smart Conservation Adaptation Principles 2011; Draft
= Principles for CA Resources Agency Adaptation Update 2012; CSIRO’s Climate change
.I Point Blue P gency Adaptation Up ;

impacts on Australia's biodiversity conservation & protected areas, Sept 2012 Update






1 FLOODING, STORM SURGES, SLR

« Restore tidal wetIands, riparian habitat
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Hlstorrc Bay t|daI marsh Newark’s “Area 4, bne 0] t\he Iargest are
baylands in the South Bay, (Photo by Margaret Lewrs) Save the Bay
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2. DESIGN ACTIONS IN WATERSHED,

ECOSYSTEM & BIOSPI

ERE CONTEXT —

focus on ecosystem processes for multiple benefits, not single
species or benefit
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LIFE on EARTH
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Develop new ocean and Bay zoning practices to
protect food web hotspots- give marine wildiite, fisheries

more time to adapt S

Site future alternative
energy footprint and
design shipping lanes
to avoid key feeding
areas

McGowan, J. 2012. Point Blue/SFSU.
— 4
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Reduce whale strikes- GFNI\/IS

‘) Point Blue Findings: support new shipping lanes — they reduce vessel traffic
within Sanctuaries and high-use humpback whale habitat by ~70%.



‘Cool’ Nest Boxes— Farallon Islands NWR

For Cassin’s Auklets:

e protect from extreme
heat events during
breeding season

2w . “,1‘4', , 1 :-i -;‘.-:‘. " N T g ';"-'-A' ’;- -'_.‘ ek -
ot v OGO T A S N SR AR ’I .= Max. temp. on Farallones increased by
T T 5 Sy T e e ks - L s L Rt AN ~‘ ~3.6 degrees C (6.5 °F) since 1971

‘) Point Blue



3. FLEXIBLE, ADAPTIVE APPROACHES—
monitor multiple indicators of ecosystem function-

(or plans, policies...)

\
—  Climate
1.ldentify  2- ldentify Smart
assumptions, threats, e

targets, vulnerabilities &
indicators opportunities

A -
MONITOR, EVALUATE, ADAPT

4. Implement 3. ldentify
& monitor options &
prioritize

.) Point Blue



S,

South Bay Salt Pond Restoration Project: ——

Adaptive & Flexible Management Smart

S —

APPENDIX 3. Adaptive Management Summary Table (Continued)

NONTORNG PARAMETER SPATIAL SCALE FOR MONITORING |  EXPECTED TIME FRAME FOR
CATEQGORY PO RESTORATION TARGET METHOD RESULTS DECISON-MAKING WANAGEMENT TRIGOER APPLED STUDER POTENTIAL MANAGEMENT ACTION
Eoastonag = the early
Progect phuases ) |
Vector Comtrol * The need for mosquito o Preseacesbseace of Focal areas that may suppost Osgesng | » Detection of beeeding o Adyust design 1o eshance
Project Objectve 5 control does not exceed emoiqunoes m former bt SOsuIt0 sourees throughout mOSquisoes 1 A former salt deasnage o tedal flushing. contvol
NEPA/CEQA baseline as | P08 the South Bay pood vepetaton @ pooded arexs
deternunad by the Vactor | * Number of acres of bveeding * Detectable mcrease m andior facilitate access (fioe
Control agencaes Engutoes wontonng pRAmetens control) 8o suarsh ponds
« Number of rvac'tip @ (sehaeve to NEPACEQA S R o e e el
potental breedmg habutat baselme). parcularly m L
o Numher of scres within the areas with humaa
Includes:

« Explicit restoration targets
* Monitoring strategies

il ¢ Time-frame for decision making e oT
Project Oby| . i . | marsh developuent (10
« Triggers for altering actions e

* New research that might be needed

Jutormg aot expected to
 Potential management actions eyt

hblrsdenent m Y00 acres o
jre (10-year targets)

W T SOSTF
Restoraton Project Area
———————
‘ Sabt Marsh Harvent * Meet recovery plan Salt marsh harvest moose 5dal | Estire South Bay Lakely decades for hagh-quality | See tggen for Safimen o How do walt mand karvest o See Vegetstion Establtthment
| Mice entena for salt marsh Ml | above

Conservancy between restored manbes
. * Reconudes movement up
| [ Fewome siocane

Project Obyective 1A harvest mouse habutat | | (Feuske=) | Pr— Santa o Valley b A - o * Adjuss phasing sad design; for
i ‘ n @ //@\‘. @ Wiober Disteict ﬁ!-!ﬁs___s_‘s‘ m East B:iy’@ h example, dd or cubance wpland
3 } | Coastal 'V‘l Foc! et ' . s tansition habstat withan and




. Biological Ocean Climate Indicators
Ocean CI I mate TR Primary Productivity (Rate and Biomass of Primary

- aalh . Producers)
I n d I cato rs fo r ‘9 0\ Indicates: Examples:
. o+ Health of lowest trophic levels of + Chlorophyll Biomass
food web + Phytoplankton Assemblages

th e N o rt h — | ¢ Potential for harmful algal blooms
Central CA — Abundance, Biomass, and/or Phenology of Mid-

Trophic Level Species

C /5  Indicates: Examples:
oaSt i e |+ Health of middle trophic levels of * Mole Crabs
Y R : food web California Mussels
Gooseneck Barnacles
Ochre Sea Stars

Blue & Gopher Rockfish

Copepods
GUIf Of the Fa rallones Spatial Extent of Habitat-Forming Organisms
. . » Indicates: Examples:
NatIOnal Marlne Sanctuary o IChanges in habitat availability + Surfgrass
: . it * Mussel Beds
Advisory Council N bl
; elgrass
- Corals
y ¢ GULF OF THE FARALLONES @ Seabird Phenology, Productivity, and/or Diet:
I TR, Sy - . Indicates: Examples:

+ Year-round picture of health of * Brandt's Cormorant
| high trophic levels of food web « Cassin's Auklet
Impacts of changes in primary « Common Murre
productivity
Potential for mismatches in
species phenology




4. PRIORITIZE ACTIONS- across range of
future scenarios for multiple benefits to wildlife ~ ~—_

and people

SF Bay Future Tidal
Marsh Tool
restorations ranked :

* high/low sea level rise

* high/low sediment

» multiple timeframes
(2010, -30, -50, -70, -90,
2110)

* Tidal marsh birds &
vegetation

hitp:/data.prbo.ora/apps/stbsii]
‘) Point Blue veozetal 2012
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http://data.prbo.org/apps/sfbslr/
http://data.prbo.org/apps/sfbslr/

; & Gulf of the Farallones National Marin... | { | Our Coast Our Future - home
& data.prbo.org/apps/ccof/

W Twitter 8 Google & Google News @ Raiser's Edge Login & NV Times 12 SF Gate 4% PointBlue 4% Conserv SciNews & Natl Weather Serv " PRBO Science News —... m Climate Progress . ScienceDaily:

'o... O C O F

OUR COAST OUR FUTURE

HOME GETSTARTED = FLOODMAP = NEWS = EVENTS ABOUTUS | HELP

WELCOME

Our Coast, Our Future (OCOF) is a collaborative,
user-driven project focused on providing San
Francisco Bay Area coastal resource and land use
managers and planners locally relevant, online
maps and tools to help understand, visualize, and

anticipate vulnerabilities to sea level rise and
storms within the bay and on the outer coast from
Half Moon Bay to Bodega Bay.

_ .llll




HOME OURPROJECT @ INTERACTWETOOLS NEWS EVENTS ABOUTUS HELP

»

PO ' e
s OCOF M’ Mexamunm {ruhglalibn 075m SLR » Wavé 030 « 0 (37 8500, 1225781 ' Minimum Inundation 075¢m SLR

Interactrve L‘ LY i + Wave 020
Map _ecenter | Muir Beach how best to implement N

1 s e “managed retreat?” --assess trails, parking Rt i———
Uncertainty shows the degree of

cartany nthe sconoro st lots, birds under range of future conditions

%

Rivers and Streams

/ Stream
. Intermittent Stream

s "OCOF

What Seoc Level Rize scengrio

should | use?

Partners:

* NOAA

* USGS

* POINT BLUE
* NPS

None | Afhuol | 20 year {100 y

to view with |
topic data.
7 Placenames Will be

P Lova e = available for
Protected Areas s SF Bay soon

V| Rivers & Streams
CUff Retreat
. Coastal Armoring

Detail View




The Northern Bolinas Y: SLR Ocm; No Storm



Annual Storm

SLR 25cm;

The Northern Bolinas Y
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The Northern Bolinas Y: SLR 50cm; 20yr Storm



GISFile
Report




Pine Gulich Creek Delta: SLR 25cm; Annual Storm




Pan S  Draw GISFile

Pine Gulch Creek Delta: SLR 50cm; 20yr Storm




PRIORITIZE NATURAL OR GREEN
“INFRASTRUCTURE" OVER ENGINEERED

S

, Coastal habitats _ <5

e 2 ! IMmate

AP reduce risk to Smart
people & property S
San Francisco Bay
)TN e |
’ POIITt Blue Arkema et al Coastal habitats shield people and property from sea-level rise and storms

Nature Climate Change July 2013



5. COLLABORATE & COMMUNICATE ACROSS

SECTORS— accelerate effective problem solving, share information
openly, engage local communities — especially youth!

Private Land
50% of CA

Public Land

50%

‘) Point Blue



Engineers, ecologists, policymakers
and community working together for
multiple benefits

» A

ﬁ
"ﬁ Climate

Smart
P
Ecological \4 4

Engineering

» Disaster risk reduction

« Hard/soft engineering

Tidal marshes combined with earthen levees Ecosystem-based adaptation

can reduce costs by almost 50%
The Horizontal Levees

‘) POint Blu e Cheong et al Coastal Adaptation with Ecological Engineering Nature Climate Change Aug 2013
The Horizontal Levees Feb 2013 http://www.bay.org/publications/the-horizontal-levee



BAECCC (www.baeccc.org Climate
Smart S

N v <
Bringing together
scientists, natural
resource managers and
. On Climate Change planners to sustain
. nature’s benefits in the

face of accelerating
climate change

. Baylands Ecosystem

Habitat Goals Update



http://www.baeccc.org/

e e e

Loerstie pEanreng far
dlisiate dhange adaplatos

1
Jurne 2013

To bring together
diverse stakeholders

A collaborative
planning tool to
address climate
change in an uncertain
future

Moore, Sara S.; E. Seavy, Nathaniel; Gerhart, Matt. Scenario Planning for Climate Change Adaptation—A Guidance for
Resource Managers. Point Blue Conservation Science & California Coastal Conservancy 2013.

‘) POi nt BI Ue See 8150 hﬁd//lNWW-iiSCiﬂfOﬂet-aC.UK/tOO|S/ScenariO|-| '::.j:.' ';I;lr.'i ’.Tl.1|l 'f:.' !: onservancy @

blanning/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

6. Apply the 10% Rule Every Day

‘ e

~ | Climate ,
Smar¢ L

N ——

T -Test &

E - Experiment

N -Now

.) Point Blue



Climate Smart Ecological Restoration Pallet
--Test and Experiment based on what you already know

Tolerates | Tolerates Wildlife | Wildlife
Tolerates full or| Tolerates clay wet dry Fire Wildlife Nectar Seed
Common Name partial sun soil conditions | conditions | Evergreen | Adapted |[fruitsource| source Source

Sticky manzanita 1 0 1 1 1 1

common manzanita

Bearberry

Common Name

Marin manzanita
CA Sagebrush

Salt Marsh Baccharis
coyote brush

Sticky manzanita

common manzanita

Bearberry

Marin manzanita
CA Sagebrush

Salt Marsh Baccharis
coyote brush

spice bush

Ceanothus

blue blossom spice bush

Ceanothus

Mountain Mahogany

blue blossom

Creek dogwood
hazelnut

Hawthorne

Western leatherwood
fremontia/ flannelbush
Toyon

Creambush

Pitcher Sage
twinberry
coffeeberry

reberry buckthorn

Mountain Mahogany

Creek dogwood
hazelnut

Hawthorne

Western leatherwood
fremontia/ flannelbush

Rl lRr e ]r |~ |~

reberry buckthorn

Gooseberry
Straggly Gooseberry

[N TSN (PN TSN S (P TSN SN T S P O S PN PSS P PN (PSR PSS T S N

Gooseberry
Straggly Gooseberry
pink current

Rl |lrlolr|r|lolr|o]lo|r |||~ |Jo |o

blue elderberry

CA blackberry
blue elderberry
snowberry
Poison Oak

CA grape

Rlrlrrrlolr|rr|r|lolo|r| R ok, |lo|~r]|olo [k [~ |~ |~ |~ [~ [~ [~ |~ |~

Rlrlrk,rlolr|lo]|~ ]|~

Point Blue
Conservation
Science




Must Make Policies Climate-Smart

1. ldentify, address regulatory and policy barriers
to testing new climate-smart approaches

2. Develop regional climate-smart policy
framework

3. Help public agencies embrace climate-smart
principles to guide ecological and societal
resilience

.) Point Blue
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No more ‘business as usual’

-Stop greenhouse gas
pollution

2 _ A a1y
p ; Y% g \’-‘, Shn L
." {'o htl =~
\ l\|

- Transition to clean, efficient = v

M*..*

energy — and efficient water-
use- economy, and

-Make protecting nature’s -
benefits an equal priority.



: A "
IN SUMMARY: =

Climate
A\ Smart
Climate change is accelerating and exacerbating other 4 ~—

environmental change

To sustain nature’s health and secure our future on Earth,
we must practice climate-smart conservation daily:

Focus on future

Design actions in ecosystem context
Employ flexible, adaptive approaches
Prioritize actions for greatest benefits

Collaborate & communicate across sectors

-

Follow the TEN% Rule: Test and Experiment Now!

.) Point Blue



WE HAVE CHOICES

ARTAT PRORCTEIP
TO ST FULED 8y 2000

California Beom,
Marin County Free LiDrany
Annolated by the Don Martin



http://blog.savesfbay.org/2013/09/bay-or-river/
http://blog.savesfbay.org/2013/09/bay-or-river/
http://blog.savesfbay.org/2013/09/bay-or-river/
http://blog.savesfbay.org/2013/09/bay-or-river/
http://blog.savesfbay.org/2013/09/bay-or-river/

What will each of us start doing differently
tomorrow?

We can make a difference if we act now!

‘) Point Blue



= TUTUREELIX

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

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

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

oom&l()l«@»ﬁf—m‘:
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. . Rlsmg Seas and Store Carbon Celebrated
October, 2033



Green Infrastructure Protects NYC from

Latest Superstorm
Following Lead of SF Bay Area Cities October, 2045

Architecture Research Office and dlandstudio }
NY Times Nov.2012 o
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Vlsmnary Habltat ﬁegfbratlon Elevated

Infrastructure Sustain a Thriving Bolinas
October, 2050



40-Story Urban Farms -Towering Success

] Bay Area raises all food it consumes July, 2108

) . .
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. L ‘ ‘
. .~



http://www.sfgate.com/green/article/No-one-knows-what-our-city-will-look-like-in-3296395.php#-1,-1,NEXT
http://www.sfgate.com/green/article/No-one-knows-what-our-city-will-look-like-in-3296395.php#-1,-1,NEXT
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Because of our climate-
smart conservation actions
today, healthy ecosystems

will sustain thriving wildlife &

) human communities for
b
I, decades to come, on land

7 SRR ki s do differently*




Additional Resources ... ecohen@pointblue.orqg
[

« NOAA Gulf of Farallones National Marine Sanctuary Ocean Climate Initiative

- Bay Area Ecosystems Climate Change Consortium | |

- Weekly Climate Change and Ecosystem Updates: sign up for the |
or | | list serve- receive webinar announcements, weekly
biodiversity and climate change news updates, and more

- California Climate Commons |iti]/] |

- Climate Smart Conservation, National Wildlife Federation | H el

+ skepticalscience.com Explaining climate change science & rebutting misinformation

 realclimate.org Climate science from climate scientists

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

‘) Point Blue



http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://climate.calcommons.org/bib/principles-designing-and-implementing-climate-smart-actions
http://farallones.noaa.gov/manage/climate/climate.html
http://farallones.noaa.gov/manage/climate/climate.html
http://www.baeccc.org/
http://www.baeccc.org/
http://www.californialcc.org/
http://climate.calcommons.org/article/climate-smart-conservation
http://climate.calcommons.org/article/climate-smart-conservation
http://climate.calcommons.org/article/climate-smart-conservation
http://climate.calcommons.org/article/climate-smart-conservation
http://climate.calcommons.org/article/climate-smart-conservation
http://climate.calcommons.org/article/climate-smart-conservation
http://climate.calcommons.org/article/climate-smart-conservation
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
http://www.nwf.org/What-We-Do/Energy-and-Climate/Climate-Smart-Conservation.aspx
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Thank you partners, funders, members and |,
staff!! US FOREST SERVICE

g ter i he bR and wrving people ihale of Lolllomia

Coastal C onservancy 5

RESOURCES AGENCY

Department of Fish and Game

JTUIRT WEMTURE

MARIN COUNTY o <
PRISTRATION-HeCEEATION : k N frrnia
o ( o ‘v ENERGY COMMISSION
E —N———
\_’v\_/
0 N RCS Natural Resources 2N S ’4 ﬂt‘fg?{“}:l
A4 Conservation Service NATIONAL MARINE B,/ UTHGA

AUTHORITY
SANCTUARIES =

The Nature @
Conservancy. -

UCDAVIS

UNIVERSITY OF CALIFORNIA

the I;Javid & -
Lucile aCkaI‘d

United States Depariment of the Interior FOUNDATION

Bureau of land Management
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http://images.google.com/imgres?imgurl=http://www.basa.info/logos/fmsa.gif&imgrefurl=http://www.basa.info/pub/basa_org/110&usg=__xIjWw3qJWRsThNZMnsm9a4TkI-0=&h=100&w=100&sz=8&hl=en&start=14&um=1&tbnid=LC2QXbKUukK1pM:&tbnh=82&tbnw=82&prev=/images?q=farallones+marine+sanctuary+association+logo&hl=en&rls=p,com.microsoft:en-us:IE-SearchBox&rlz=1I7GGIC_en&sa=N&um=1
http://animalscience.ucdavis.edu/faculty/Chang/Bodega.gif
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Conservation science™
for a healthy planet.




