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Climate-Smart Adaptation

Climate-Smart Adaptation for North-central

California Coastal Habitats
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Impending

tipping point
for the future
of life on our

planet

Exceeding 4 of 9
‘planetary boundaries’

Climate change
Species extinction
Habitat loss (land-use changes)

Fertilizers (altered
biogeochemical cycles)

» Steffen et al, SCIENCE, Jan 2015, Planetary Boundaries
* Natl Acad. of Sci., Abrupt Climate Change Dec 2013
» Barnosky et al, NATURE June 2012

Image Cheng (Lily) Li.



Arctic heat
and the Blob
i m p a Cte d ' L te.i-.dsro d.'wert @
El Nino e

San Francisco m

Uncertain !
At Station Pa pa (T(z, t) T(z))f O, (2)

future— | I \lf ‘
Heated waters | Y | ‘ . g '
go 200m deep

Pressure (dbar)

‘) Point Blue

| || : |
\ ' ' C torsh hl ht03 nd 4 standard dev
2006 °

http://www.nanoos. orq/resources/anomalles Workshoplworkshopz php



http://www.nanoos.org/resources/anomalies_workshop/workshop2.php

Will 2016 set new record of 1.5°C above pre-industrial?

= Predicting the 2016 GISTEMP LOTI meannomaly
“Climate Emergency” 2016 Prediction
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http://www.theguardian.com/environment/2016/may/16/april-third-month-in-row-to-break-global-temperature-records
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We are totally reliant on nature

Ecosystem Services or Nature’s Benefits

Freshwater, clean air
*Food, fisheries
*\Wood, fiber, fuel

Climate
*Flood
*Disease
*\Water quality

*Recreational
eEducational
*Spiritual

Est value= 2x global GNP or
$72 trillion in 2012

‘) Point Blue

databank.worldbank.org


http://www.millenniumassessment.org/en/index.aspx

Paris Climate Agreement - Dec. 2015

Goal: hold increase In global avg. temp. well below 2°C;
Includes nature-based solutions

...iImportance of ensuring
integrity of all ecosystems,
including oceans....

...take action to conserve
sinks of greenhouse gases...

...support reducing emissions ke
from deforestation...and .
conservation

...Build resilience through
sustainable management of
natural resources.

United Nations Framework Convention on Climate Change

‘) Point Blue |


http://www.pointblue.org/parisagreementecosystems
http://www.pointblue.org/parisagreementecosystems

Climate change tool box...
...must include nature-based solutions

Mitigation: GHG
emissions reductions

Adaptation
Renewable :_! :“

: Clean Energy =, =S .
Sequestration  —Z=222"C0Y S pass Transit

E';-'-"--'lVehicIe Miles Fomee. . .

Traveled Building Energy

= Efficiency
‘) P . BI Tara G. Martin, James E. M. Watson. Intact ecosystems provide best defence a?ainst
°|nt ue climate change. Nature Climate Change, 2016; 6 (2): 122 DOI: |


http://dx.doi.org/10.1038/nclimate2918

Climate-Smart Conservation Key Principles

6.

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

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

Employ flexible, adaptive approaches for timely response to
continual change

Prioritize actions for multiple benefits across range of

scenarios to nature and people

Collaborate & communicate across sectors for timely, long
term solutions

Practice the TEN% Rule: Test and Experiment Now!

Adapted from: NWF Climate Smart Conservation Adaptation Principles 2011; Draft

H Principles for CA Resources Agency Adaptation Update 2012; CSIRO’s Climate change
‘l Point Blue P gency Adaptation Up 8

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



Prioritize actions for multiple benefits

---not just carbon or just water or just single species \ A

4 )

LIFE on EARTH

Biosphere

HUMAN COMMUNITIES

ZOWwWxIu>X0

Duffy et al Biodiversity
enhances fish biomass
and resistance to climate

.} Point BIUE change PNAS May 2016

ecohen@pointblue.org




Restore healthy rangelands = 40%-+ of CA

» Multi-benefit: clean water, carbon, biodiversity, bottom lines

40 m acres @ avg. IMT CO2e/acre = offset ~10% of CA
emissions/year == residential/commercial emissions

2 Point Blue ONRCS




CARBON FARM PLANNING in Marin

Assistance is available for =

i i ._‘,.._ Wa havwn pil oo mach O0F Auto &
farmers and ranchers! SUNLIGHT £~ ot atmoshpberst ———
Plan for carbon sequestration and CARBON t

climate adaptation conservation
practices with Marin RCD!

Potential List of Conservation
Practice(s)* in a Carbon Farm Plan:

» Comnpost Application « Anaerobic Digastar
« Silvopasture/ Shrub & Tree Establishment
» Windbreaky Shelterbelty Hedgerow
* Riparian and Wetland Restoration
» Filter Strips = Grassed Watensays
= Forage & Biomass Planting
« Rangeiand Management

« Prescribed Grazing and Range Planting Rauts transles caskon ki
: Decaylng Organtams  Cardben rich sokle keld more wslar! this wadl bo femd sodl life!
L NL.I'[HE'FI’. M&I’IagEmEﬂt are mads of carhon
* Retidue & Tilage Management, No-Till x S0IL ORGAMIC
MATTER

= Cover Crops

Exress LTI m meeming
s EE Rrbdilicanies el

jiraE e dles DLl £

e " e
{RCS Standard Conservation Practices jirilsEimg 1 hiss sl ~ LITHOSPFHEERE

MARIN RESOURCE

:W MARIN CARBON PROJECT

CONSERVATION DISTRICT Carbon Cycle Institute




Restore Riparian: 90% lost in CA-- enormous
potential for benefits

Climate Smart Restoration

Planting more species that: -

 \Withstand extremes TR -

» . Provide food year-round for disrupted phenologies
- e Climate-smart Restoration Tool Kit: http://www.pointblue.org/

» Seavy et-al.,” Why climate change makes riparian restoration more
important than ever. 2009. Ecological Restoration Ecol. Rest. v27

http://www.rivers.gov/california.php

S _ .
.’ Point Blue http://www.pointblue.org


http://www.pointblue.org/

Riparian restoration

A DL

‘) Point Blue

Filters out pollutants, reduces erosion and

promotes groundwater recharge (rabacchi et al. 2000,
Mander and Hayakawa. 2005)

Captures carbon and prepares ecosystems for
ch adNge (Lewis et al. 2015, Matzek et al. 2015, Seavy et al. 2009)

Provides habitat for birds, fish and wildlife

(Knopf and Samson 1994, Pusey and Arthrington 2003,
Gardali et al. 2006, Golet et al. 2008)

Protects soil and supports pollinators — food
secu rlty (Power et al. 2010)

Increases property values and provides

recreational opportunities
(Colby and Smith-Incer. 2005, Bark et al. 2008)



Restore tidal wetlands: natural infrastructure

Protect remaining undeveloped shoreline and upland transition \Qne

— - : - =
~=1 Climate

Reduce flooding P\ Smart
Slow sea level rise
Filter out pollutants
Provide fish and wildlife
habitat
Sequester C ~3T/acre or
~300,000 MT CO2elyr
per 100,000 acres when

keeping pace with SLR
Recreation

S —



Tidal marshes combined with earthen
levees can reduce construction and
maintenance costs by almost 50%._ - 4

~~
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Ecological
i yp.| Engineering
e g « Disaster risk reduction

» Hard/soft engineering

» Ecosystem-based adaptation

The Horizontal Levees

‘,. POint Blue 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



Coastal habitats —natural infrastructure-
reduce risk to people & property by 50%

Coastal hazard index

Lowest  Intermediate Highest

San Francisco Bay

.‘ . Arkema et al Coastal habitats shield people and property from
# Point Blue sea-level rise and storms Nature Climate Change July 2013
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http://www.surferspoint.org/

OME | COUR PROJECT | INTERACTINETOOLS

MEWS EVENTS ABOUTUS & HELP

5 “OCOF
Interactive
Map recenter

1) Choose a topic.
Uncertainty shaws the degres of

uncertginty in the scenano results

Floodi ng

Current

¥ Placenames
| Land Use
T Protected Areas
| Rivers & Streams
| CIff Retreat
| Coastal Armoring
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Provide adaptation tools to managers:

SLR, storm surge
under range of future conditions

|

Miniimum Inundation 075cm SLR
+ Wave 020

Maxirmium Inundation 075cm SLR
+ Wave 020

Rivers and Streams

/" Blream
L Intermittent Siream

.-..

s “OCOF

Partners:

« USGS

* NOAA

* POINT BLUE
* NPS

Goal: Entire CA
Coastline




How Is OCOF being used? www.ourcoastourfuture.org

NOAA Fisheries & “ O

s N o
Sonoma County Water NG
Agency Sonoma County
Fisheries Management LCP Update wwz LY
(Russian River

NOAA Habitat Blueprint)

CalTrans
Infrastructure
Vulnerability

Marin County - ik .
SLR Vulnerability Assessment\\;if_. UC Berkeley

Sany

*C-SMART (outer coast) F:a;_ncﬁcﬂi SF Bay Adaptation
*BayWAVE (inner bay) Alameda City Council £ 8

San Mateo County
SLR Vulnerability Assessment |

= USGS

science for a changing world %’%

- Z City of Half Moon Bay 5 O e
.’ Point Blue SLR Vulnerability Assessment Santa Clara County

General Plan and LCP Update  * Silicon Valley 2.0




R e il S IS e e, L R T T - - — R ———
¢ == RS -a_b S T R g Y,
[ — - " -
' b ey | e~ - .- )

- T - e

\Whe C E"Ew ﬂﬁf.
~What-to 5 do in-the fff ,

T QHJJ&,.J‘J:.JH —rrrfrrrrflr*fs* and of give :'5‘,13?* es'"?rum -

—— . —— e

s 'ﬂma (0'ad

12;.'%-1 N_.JL_L':EST:JI' ”Jg

l -‘::_,_-;.1--






.y —

Km&bd‘et al. Predators help protect carbon stocks in qu_g_E_arbon ecosystems. Nature Climate =
“Change 2015 ——;__,..ﬂ = .




Implement ocean zoning: protect food web
hotspots & support appropriate human uses

Avoid key teeding areas
e —— L

McGowan, J. 2012. Point Blue/SFSU

3 Point Blue IR
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Reduce Shlp strikes on whales: new lanes; near real time

Whale Alert- West Coast citizen science app

Conservation
Science

United States Coast Guard
U5 Deparimiant of Homakng Saeurty



http://whaleaware.org/uploads/images/Gallery/waIMG_0106.jpg

Reduce Whale Entanglements
Find Win-Win Approaches to Fishing Gear

~ (D \/

\

2000-2012 = 8 entangled whale reports per year
2014 = 17 reports : ——
2015 =57 reports .
2016 = 20 reports so far .

Whale Wostanglemenc Leamn ) 4 2004 Kyan berger




Build Cool Nest Boxes
Temperature at Farallon NWR increased by 4°C (~7°F)

‘) Point Blue (¥
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Install Floating Nest Platforms

e

Photo provided courtesy of the USGS
California Clapper Rail Fleating Habitat Island



Apply the 10% Rule — must also test

ways to increase C sequestration in ocean

T -Test &

E - Experiment

N - Now

‘) Point Blue



Restore seagrass- sequester C, reduce OA impacts,
Increase habitat, slow wave action

http://www.habitat.noaa.gov/coastalcarbonsequestration.html

Hejnowicz et al Frontiers in Marine Science 2015
Travathan-Tackett et al Ecology 2015
First National Report on Living Shorelines Institutional Barriers Released 2015 www.estuaries.org




Restore Kelp Forests: Ocean Macroalgal Afforestation
“most exciting, if least understood, option” Tim Flannery

If seaweed farms covered 9% of the ocean they could remove 53 gigatonnes of CO,
(=~ all current human emissions) and produce enough biomethane to replace all of

today’s needs in fossil fuel energy .... N'Yeurt, A. et al., Process Safety and Environmental Protection 2012
Photo: GFNMS, Jared Figurski, UCSC



Recolonize Sea Otters: Key to kelp recovery,
sequester C, reduce OA impacts, other benefits

Prey on sea urchins

Hughes et al PNAS 2013
Wilmers et al Frontiers in Ecology and the Environment 2012



No more ‘business as usual’

- Reverse greenhouse gas
emissions,

- Transition to clean, efficient _ " = e

and equitable energy and e inrs
water-use economy, and,

f

- Prioritize nature-based
solutions-- required for
Success.

43 Point Blue



Coastal Adaptation- We have choices!

Additional

e
D
D

€l

L

q.

‘) Point Blue Redwood City shoreline







What will each of us start doing differently
today?

Be bold, innovate and optimize
the power of nature-based climate

43 Point Blue solutions!



Whale Populations Stable Despite

Warming Ocean

Climate-smart conservation zones
protect wildlife, food web & local fishing economy

March 2025

Photo: Frederic Larson, SF Chronicle



I\/Iajor Invest'ments in
Nature-based Solutions Pay Offl ¢

Nutrient pollution halted, carbon captured and wildlife increased
despite drought and snow-pack loss August 2030

Rl “



Sea Otters Thrivin .
:_, . More def’Té e



New Bolinas-Highway 1 Causeway
Popular for People & Seals as Seas Rise

July 2045

CAUEEEAY OVER YOLO DASIN EETWEEN SACRAMENTD AND DAYHE CALIFGRN|A



Green Infrastructure Protects
NYC from Latest Superstorm

Architecture Research Office and dlandstudio
NY Times Nov.2012



Because of our collaborative
climate-smart conservation

actions today, healthy T
ecosystems will sustain 4 P / !
thriving wildlife & human Y by %
communities well into the WO

< future... i _ L
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Anonymous (2) o
US FOREST SERVICE

11t Hour Fund
vry of Coring ter the land ond weving people
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Audubon California
Bay Area Ecosystems Climate Change Consortium
S.D. Bechtel, Jr. Foundation
Bernice Barbour Foundation
Bureau of Reclamation
Bureau of Land Management RESOURCES AGENCY
California Coastal Conservancy \ Deparfment of Fish and Game
California Department of Fish and Game e Fr : { !
California Department of Water Resources :
California Bay Delta Authority
California Landscape Conservation Cooperative
California State Parks
Central Valley Joint Venture
Faucett Catalyst Foundation
Richard Grand Foundation
Marin Community Foundation
Giles Mead Foundation
Moore Family Foundation
David and Lucile Packard Foundation
National Park Service
National Science Foundation
NOAA National Marine Sanctuaries
Natural Resource Conservation Service
Resources Legacy Fund Foundation
San Francisco Bay Joint Venture
The Nature Conservancy
U.S. Fish and Wildlife Service
USDA Forest Service
US Geological Survey
USDA Natural Resources Conservation Service
and Point Blue Board, Members and Staff
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http://animalscience.ucdavis.edu/faculty/Chang/Bodega.gif
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

Watershed
Context

http://ww2.kged.org/science/2014/02/03/helping-to-heal-the-san-

‘) POi nt BI u e francisco-bay-delta-watershed-through-art/

https://www.columbus.gov/Templates/Detail.aspx?id=41532



http://ww2.kqed.org/science/2014/02/03/helping-to-heal-the-san-francisco-bay-delta-watershed-through-art/
http://ww2.kqed.org/science/2014/02/03/helping-to-heal-the-san-francisco-bay-delta-watershed-through-art/
https://www.columbus.gov/Templates/Detail.aspx?id=41532

Restore mountain meadows:

30k acres by 2030
Bl by

v 4] ’~..
Slerra Meadow Partnership:

N Cal Trout . :

« Stillwater Sp!ehbes

4 poirt Bliel _ _ | LR
o FTNG? v N e ISR Healthy meadows sequester
JECISSNRg A R BRI more carbon, recharge aquifers,
Xﬁ? hier eV BN NI -'-:,_.x;. N sustain more birds, and provide
. TI‘OHt Urn“mltqd' g . 'H’. & - W ' 1 other benefits Norton et al. 2011
P LY Jnstltute'foﬁBlrdephlﬁtrdn 1. £ 1B l_ I i oy Point Blue-unpuﬁlished
s T ‘,__, ..-f..-"l'-"rf" l:-'p.:". ] iy y 1



CO2 — exceeded 409 ppm in HI and 400 ppm
In Australia for first time in April

Latest CO_ reading 0 0 3
2
May 15, 2016 407. ppm
lce-core data before 1958. Mauna Loa data after 1958.
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https://scripps.ucsd.edu/programs/keelingcurve/
http://www.theguardian.com/environment/2016/may/11/worlds-carbon-dioxide-concentration-teetering-on-the-point-of-no-return
http://www.theguardian.com/environment/2016/may/11/worlds-carbon-dioxide-concentration-teetering-on-the-point-of-no-return

Ocean acidification

Co_rrode—s Shellfish and Coral

 Mussels grew
fastest iIn more
acidic
conditions with
abundant food
supply;

 Manage locally
for multiple
envir. drivers

R. Feely, PMEL

" 1_1!.._‘ bt o 3 i : ), g .

Coral bleaching near Heron Island, Australia, Feb 2016; www.slate.com

Kroeker, et al Ecology Letters, 2016




Climate-Smart Ecological Restoration » 4

Planting more species that:
« Withstand extremes

* Provide food year-round for
disrupted phenologies - ciimate-smart Restoration Tool Kit:

"I Point BI ue e Seavy et al., Why climate change makes riparian restoration

more important than ever. 2009. Ecological Restoration Ecol.
Rest. v27


http://www.prbo.org/
http://www.prbo.org/
http://www.prbo.org/

Natue- Based Solutions for Sea Level Rise

WITH N MARSH

13.5-foot-high lewvee

Buried
levaa

Reclaimed |
wastewatber |

$62 billion at
risk from 4.5 ft
of sea level
rise and 100
year storm




Nature-based Solutions- New Policies

President Obama Policy Guidance Oct 7, 2015: directs all federal agencies to
incorporate natural infrastructure and ecosystem services into planning and
decision making.

Governor Brown 2015

 Exec Order B-30-15: Includes requiring state agencies to prioritize natural
Infrastructure solutions & prioritize actions that both address build
preparedness and reduce GHGs

« Healthy Soils Initiative: for ag practices that sequester carbon, reduce GHGs
and support biodiversity

CA--AB 1482 (Gordon): Requires all state agencies to use the climate adaptation
strategy to inform planning decisions --includes natural infrastructure.

CA--SB 379 (Jackson): Requires cities and counties to include climate
adaptation in their general plans —including natural infrastructure actions.

Local Government Commission, The Nature Conservancy, CalCAN http://calclimateag.org/



TRADE - OFFS

0 Point Blue



Malamcere indul

Chioggm inket

ENICE: MOSE Flood Barriers- €5.4bn+




IN SUMMARY- Climate Smart

Climate change Is happening now and acceleraygg

We must engage in Climate Smart actions daily: <s§ (gimate
mart

v Q

1. Focus actions on future conditions, not paslA

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!
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