Resilient Coastal Landscapes
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representative
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will be resilient to
climate change
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Conserving Nature’s
tage

Focus on the diversity and
structure of physical environment

Climate-Resilient Sites
Focus conservation on places with
many climate options and high
connectedness



Climate-Resilient Sites

Resilient Landscape
An area with sufficient options to enable species and
ecosystems to rebound in the face of great stresses
without transforming into an undesirable condition

S

Highly Vulnerable Highly Resilient

Disrupted function, low diversity Sustain function and diversity
Few options Many options

Weedy generalists Persistence of native species

Site Resilience is the capacity of a site to maintain species diversity and
ecological function as the climate changes.

Resilient Site: An intact geophysical setting that sustains a diversity of
species and communities, maintains basic relationships among ecological
features, and allows for adaptive change in composition and structure.



8 Years of Research,
60 Scientists

TNC with F&W/NGOs
Released in March 29

Green areas
are more
resilient and
will last into
the future

Brown
areas are
more
vulnerable

[ Ecerogional Boundariss
- Far below averags ( <-2 standasd deviations)
- Below average ( -1 20 -2 szandasd deviatoms)

Avcrags (0.5 to 0.5 standard deviations)

Skghtly above average ( 0.5 - 1 standard doviations)
- Above mverage ( 1 to 2 standard deviations)
- Far abovs averags ( =2 standard deviations)
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Skghtly below averags ( -0.5 to -1 standard deviations)

BT Eoees s ey

Regional Terrestrial Resilience Score
Stratified by Setting and Ecoregzion with Regional Ovemde

TNC Climate-
Resilient Lands

Resilient Sites for Terrestrial Conservation

Four peer
reviewed

papers and
reports
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In the Southeast Region
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Conserving the Stage: Climate Change and the
Geophysical Underpinnings of Species Diversity

Mark G Anderson’, Charles E Ferree
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Contribuuted Paper

Estimating Climate Resilience for Conservation
across Geophysical Settings

MARK G, ANDERSOR, MELISSA CLARK, AND ARLENE OLIVERO SHELDON
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Microclimatic buffering: many local climates enhance

species persistence and slow down the velocity of climate change
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Topography and
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Landform Model of 14
topo-climatic
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" Local Connectedness

which the
landscape allows
for species
movement and
other natural
processes

Highly Connected
Landscapes
provide many
options

Fragmented
Landscapes
Provide few options

. aeice LSS ; ok TRk for movement and
Developed by Brad Compton: UMASS CAPS/Landscape Ecology Drocesses






* 7 Coastal Resilience:

NALCC grant: Jan 2015 - Jan 2017

Height above sea level

B 0-1m above sea level

[ 1-3m above sea level

|:| 3-6m above sea level

:] 6-10m above sea level
Resilience score

- Far above average (>1.5 std)
- Above average (0.5 - 1.5 std)
i [] Average (-0.5 - 0.5 std)
l‘\ [ Below average (-1.5 - -0.5 std)
. [ Far below average (<-1.5 std)

Resilience score

- Far above average (>1.5 std)
- Above average (0.5 - 1.5 std)
[ ] Average (-0.5 - 0.5 std)
[ Below average (-1.5 - -0.5 std)
B Far below average (<-1.5 std)
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How would you create the coastal

counterpart?
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Is it essentially a fine scale
version of the
Coastal Vulnerability Index?

Ranking of coastal vulnerability index

Very low Low Moderate High Very high
VARIABLE | 2 3 R} 5
P ium clifl ; o Barricr beaches
ccomomtoiorr | o el Ghldid By S B
reomorphology Fiards Alluvial plains l.ug«vn;\ l.‘\lx:d":?aia
Delas
Mangrove
Coral reefs
Coastal Slope (%) >2 2-07 07 -4 .04 -.025 <,025
Relative sea-level ~
change (mm/yr) <18 1.8-25 2.5-295 2.95-3.16 >3.16
Shoreline erosion/ >2.0 1.0-2.0 1.0-+1.0 -1.1--20 <-2.0
aceretion (m/yr) Accretion Stable Erosion
Mean tide range (m) >6.0 4.1-60 20-40 1.0-19 <1.0
Mean wave <55 S55-85 85-1.05 1.05 -1.25 >1.25
height (m)

% Thieler and Hammar-Klose 1999




Coastal Assessments: Terrestrial

ERA based on ecosystems and species

The Nature
Conservancy

DRAFT: 12/05

North Atlantic Coast Ecoregion:
Emerging Portfolio
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Ecosystem models: To
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Already assessed coastal features
such as beaches, dunes, maritime
forests, rare birds, plants, tidal
marsh, and coastal streams.
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Unfragmented blocks derived from TIGER, 1:100,000, 2000

Blement oocurrences coutesy stale Nalural Herilage
programs and their cooperators, 1.24,000, 2005

Weniaged areas compied by TNG-ERO from slale sources
al various scales

Large "Land Cover Unils" resampled from NLCD of EPA-
USGS, 30m, circa 1992

Ecoregion boundries: TNG Eastem Conservalion
Science, based on USFS (Keys et 2) Subsections
and Natural Herlage Program data, 1:1M

Polfcal boundaries: ESRI, USGS;

Costal marsh &freshwater wetland modess from
Natl Wellands Inventcey data, USFWS; 124,000,

Other coastal models derved from NI & NOAAS
Environmental Sensifvly Index fefined by staff of
TNC's Global Marine Indiafive) & NLCD.

Upland modefs from 30m Nal| Elevalion Data, USGS

Mep produced by TNC-ERO 1215065 (DM i
Copyrght ©2006, The Nelure Conservancy
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“ % Coastal Assessment: Marine

NAMERA: seafloor and coastal themes

Topographic form
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Coastal Assessment: Marine

NAMERA: seafloor and coastal themes
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% Depth, Sediment grain
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Ecological Marine Units
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Shoreline Units
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Shoreline habitat diversity: Fjords
&l Schoodic/Gouldsboro/Dyer Bay, Narraguagus
i . Bay/Pleasant Bay, Indian River/GWI Arch,

g T TR T and Englishman Bay

Shoreline habitat diversity: Lagoon

New Jersey Shore: Bamegat Bay
Delincations benween
Coastal Shoreline Units

= Mat-made
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= Man-made
Undefined

Ecological Communities

Ecological Communities
Seagrass

B Emergent Marsh

Bl Foresied

B Rocky Shore
Scrub-Shrub

B Unconsolidated Shore (mud. organic. flat)
Unconsolidated Shore (sand. gravel. cobble)
Non-rocky Bluff/Steep

Scagrass
- Emergent Marsh
Bl rorcsied
- Rocky Shore

Scrub-Shrub

I Unconsolidated Shore (mud. organic. flat)

Unconsolidated Shore (sand. gravel. cobble)

Non-rocky Bluff/Steep




A Fine Scale Version of CVI?

Ranking of coastal vulnerability index

Very low Low Moderate High Very high
VARIABLE | 2 3 4 5
Rocky. cliffed coasts  Medium clifls Low clifts Cobble beaches Barrier heac h‘"_‘“"
Geomorphology Fiords Indented coasts Uilacial drilh Estusry S“H“gnﬂnﬂ";:];ﬁh
Fiards Alluvial plains Lagoon Mud flats
Delhas
Mangrove
Coral recfs
Coastal Slope (%) > .2 2-.07 07 —.04 04 —.025 < .025
Relative sea-level _ .
I <13 18-25 25-295 2.95-3.16 >3.16
Shoreline erosion/ >2.0 1.0 -2.0 -1.0-+1.0 -L.1--20 <-2.0
ai:_.cre'r_i_un :nl_,"}rr'_l Aceretion Stable Erosion
Mean tide range {m) > 6.0 4.1 - 6.0 20-4.0 1.0-1.9 < 1.0
Mean wave <.55 55 -85 B85-1.05 1.05-1.25 >]1.23
height (m)

 Thieler and Hammar-Klose 1999




Existing Data

% Coastal Slope

% Geomorphology, topographic, elevation diversity
(10 m, 30 m)

% Surficial Substrate (SSURGO)

“ Bedrock Geology (States)

% Rivers (freshwater flushing rates, Olivero)
% Ecological system / Land cover

% Connectedness, Anthropogenic barriers, migration
space

% Offshore: Bathymetry, Substrate



Data Needs: Do these exist?

What scale? 30 m? CSU? Watershed?

% Inundation (relative rate of SLR) Lentz et al?

“ Mean tidal height and tidal range

“ Mean wave height

% Sediment supply (external/internal sediment inputs)
“ Land subsidence

» Accretion/erosion rates

We can allocate considerable effort to creating/compiling these at the
regional scale. Would they be useful to others? What are the priorities?
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