Resilient and Connected Landscapes
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Thank you to over 150 Scientists
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Abundance Crisis

Mammals : Global biomass down 82%

Amphibians: 30% now T &E l’:e,::jaaﬁ:;“:fa:flz; hanks
Butterflies: Abundance down 35%/ 40 yr Management and
NA Birds: Abundance down 29% billions 5 on wetland

protection and restoration

or 3 Billion birds since 1970
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Nature is Dynamic
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86 Tree Species 11 mi / decade
N — 10 mi /decade

W - 11 mi /decade Chen et al. 2015, Science
Feietal. 2017, FIA
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Median residence times range from
200-700 years (overall 500 years)
and are shorter during times of
warming  McGuire et al. in prep

Precipitation change (mm)

& OB QQ




Conserve Resilient Land and Water

Conserve a network of resilient sites and connecting corridors that will sustain North
America's natural diversity by allowing species to adapt to climate impacts and thrive.

How do we
sustain the
% N , | SR natural
- ey e i diversity of
: : ! L North

"~ TNC: Conserve 4 M )
America?

more acres by 2025




Key Ingredients

Resilient Sites

Land with many connected microclimates
representing all physical environments

Permeable Landscape

A connected landscape that allows
movement and facilitates range shifts

Resilient Systems

Intact habitats, unigue communities and
rare species populations
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Conserving Nature’s

Stage

Representative Land
Biological diversity is highly
correlated with Land Properties
(Geology, Soil, Elevation,
Topography, Hydrology)

Locally
Connected

Allows species to move

Many
Microclimates

Create climate options




Climate Resilience: Microclimates \

10-15°C Difference in
Temperature

10-20 % Difference
in Soil Moisture
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. Category Weight
Developed

Climate Resilience:

-Low intensity 8 Local Connectedness
-Mid intensity 9
-High intensity 20
-Mine 9
: Ranls/Lmear Natural Weight
., m:—ﬁg: ig All Vegetation Types 1
Unpaved ) Barrens | 1*
-Transmission 9 Water (by size) -
{ -Pipelines 9
= -Railroads 9
« Agriculture
&= -Corn/Soy 9
-Other Ag 7
. -Hay Pasture 3
| -Forestry (indust.) 4
Energy
-0il & Gas 7+
-Wind +1

-Solar



Local Connectedness

Vermont
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Resilient Land Map

Green = Land with the most microclimates in a connected landscape
relative to their ecoregion and setting
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Resilience Score
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Acidic Sedimentary/ Calcareous

Equinox Highlands




Representation & Resilience

About 33% of each Geophysical Environment in each Ecoregion
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"  Most Resilient
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Geophysical
Setting




Maintaining a Permeable Landscape

D [coregion Boundaries

Kilometers
0 625 12§ 250

Miles

2) A Resilient and
Connected Network of
Sites to sustain diversity
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Map Produced by I'NC Lastern Division 2015.
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Climate Flow

The Gradual Movement of Populations in Response to Climate Change
R BN X N I T T G
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Lawler et al

@ Mammals 3 N\ [ 7 L ' I, . - = .

@ Birds
(O) Amphibians Animation
thanks to Dan

Majka

The gradual movement of populations across the landscape in response to climate change
Current Rates: 11 mile per decade North 36 feet per decade Upslope



Regional Flows

- Arcas that are Above Average for Anthropogenic

and Upslope and Northward Flow ’ ‘ P \ A (Wa | I to Wa I | Ci rcu itsca pe)

Anthropogenic Resistance
- Far above average (>2 standard deviations)

- Above average (1 to 2 standard deviations)

Thanks to
Brad McRae

J Slightly above average (0.5 to | standard deviations)
Average (-0.5 to 0.5 standard deviations)
Slightly below average (-0.5 to -1 standard deviations)
B Bclow average (-1 to -2 standard deviations)
I o below average (<-2 standard deviations)

Resistance
Grid

Category Weight
= Developed
§ -Low intensity 8
-Mid intensity 9
# -High intensity 20
-Mine 9

% Roads/Linear

-Major 20
-Minor 10
-Unpaved +1
-Transmission 9
§ -Pipelines 9
-Railroads 9

Map Produce
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Climate Flow
Vermont

Where does flow
get channeled into

pinch points?
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Resilient Ecosystems
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GREAT BASIN
AnE comgion based €
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SOUTHERN ROCKY MOUNTAINS:
AN ECOREGIONAL ASSESSMENTAND

Ecoregional Conse
the Chihuahuan

Biodiversity Assessments

Terrestrial and Marine Ecoregions of the United States

|
The Wyoming Basins
Ecoregional Plan
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Coast
llamette Valley -

1d East Cascades
s

7. Lanaaan rocky Mountains

8. Middle Rockies - Blue Mountains
9. Utah-Wyoming Rocky Mountains
10. Wyoming Basins




Biodiversity Assessments

VermonT ConservAaTION DESIGN

MAINTAINING AND ENHANCING AN ECOLOGICALLY FUNCTIONAL LANDSCAPE

Subset
- resilient

Summary Report for
Landscapes, Natural Communities, Habitats, and Species

February 2018

Eric Sorenson and Robert Zaino

Vermont Conservation Design
Ecologically Functional Landscape

Core Participants:
Jens Hilke, Doug Morin = Vermont Fish and Wildife Department
Keith Thompson ~ Vermont Department of Forests, Parks and Recreation
Elizabeth Thompson - Vermont Land Trust

7~ VERMONT

AGENCY OF NATURAL RESOURCES
Respect, Protect. Enjoy.

@ Highest Priority Natural Community & Habitat Features
@8 Highest Priority Landscape Blocks
@4 Highest Priority Surface Waters and Riparian Areas




Recognized

Biodiversity
TNC Portfolio
and SWAP/Other

|| swaP/Other
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Resilient and Connected Network

Resilience Score
I Far Above Average
- Above Average

[T sligntiy Above Average
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Climate Flow
[ constrained Fiow (Low)
I constrained Fiow (High)

Average [] oittuse Fiow (Low) ¥4 =1\
[ sightly Below Average I oitiuse Flow (Medium) s
B ceov A I Oiftuse Fiow (High) '

ielow Average
9 [ concentrated Flow (Low) -
I Far Below Average I concentrated Flow (High) . ]

Recognized
Biodiversity

[ ] swaprother
[ T™C Portfolio

TNC Portfolio
- and SWAP/Other
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Resilient and Con

Bureau of Indian Affairs
Land Ares Representation

[ Resilient Land Only: Secured (Gap 1 & 2)
(I Resient Land & Confirmed Diversity
[ Resilient Land & Ciimate Flow Zone 2
I Resilent Land, Climate Flow Zone & Confirmed Diversity [~
[ Resilient Land & Climate Corridor

I Resilient | and Climate Carridor & Confirmed Diversity

nected Network (

\

RCN)
R

The Nature Conservancy
Eastern Conservation Science
Draft 10/16/2019




33 % of Land Area -Resilient examples of all environments, 46% Secured against conversion
Over 250,000 occurrences of intact habitats, rare species, unique communities
Arranged for maximum climate flow

|:| Detail on Native American land not incliided
pending discussion with tribal leaders. |

B Resilient Land Only Secured (Gap 1 & 2)
- Resilient Land & Confirmed Diversity
Resilient Land & Climate Flow Zone

- Resilient Land, Climate Flow Zone, & Confirmed Diversity d The Nature Consewancy
| Resilient Land & Climate Corridor S} — ;‘5. , Eastern Conservation Science

- Resilient Land, Climate Corridor, & Confirmed Diversity Pat “"g‘ (f' Draft 10/25/2019




COLLABORATION

Andrew Bowman (CEO of
LTA) challenging the land
trust community to
greatly increase the pace
and scale of conservation
in the US

for Land Conservation in America

Land Trusts: Over 100 are using the data for decision making
Agencies: Majority of Eastern SWAPS, Many Federal Adopters
Funders: 37 million from Doris Duke Charitable Foundation
TNC: Division Protection Plans, USGR




Co-Benefits

56% of all
Above-
Ground
Carbon
(3.9 B tons)

Multiple Benefits
Designed to sustain
natural diversity but
has huge benefits for

75% of High
Value Source
Water

(66+ M acres)

02 for 1.8
Billion People

. Mitigates 1.3
" M Tons of

Pollution

(5913 M)

23% of the
landscape

2 = Generates
“ : " ,‘;i | ~$25 Billion -
Map Produced by TNC lhs!cml)i\ision'_;\(llj;((‘x ‘ > The Nﬂ% Conservancy | Recreatlon

Kilometers
78 150 00

#37494720
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absorb more light and used light

Higher vegetation area indices
more efficiently

Leaf Area Index +
Complex Structure
Gough et al 2019




Carbon Storage
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Stephenson et al. 2014. Rate of tree carbon accumulation increases continuously with tree size Nature 507 (600K trees, 6 countries, 403 sp)
Luyssaert et al. 2008. Old—growth forests as global carbon sinks. Nature 455, Sept 11 (519 publrshed carbon f/ux estimates 15- 800 yr stands)
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_Carbon’ Sharing -

§13C (%o)

Unlabeled Labeled -24
neighbour Picea abies

Without carbon transfer M

With carbon transfer

« N . “roots are shared%AIso §h9re water*\‘\
W and nutrlents‘ag-,‘toss species, Old
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Klein et al. 2016. Belowground carbon trade among tall trees in a temperate forest
#= Simard et al. 2015. Resources transfer between plants via ECM networks

60% 40%

Fig. 3. Bidirectional root carbon transfer between mature forest trees. Estimation of the magnitude m




Sequestration vs Storage
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Carbon Storage
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Natural Climate Solutions

FIGURE 2) CLIMATE MITIGATION POTENTIAL
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Soil Carbon
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Upper bound:
5000
y=68.5x-132838.1

R’=0.90, p<0.0001
4000

3000

SOC Stock (gC m~2)

Lower bound:
y=53.7x-103829.2

R’=0.87, p<0.0001

2000

1000
1975 1980 1985 1990 1995 2000 2005

Year

Soil Organic Carbon

Native
Prairie Steady State? Zhou et al 2017 24-year dynamics

of the soil carbon in an old growth forest at
China’s Dinghushan Biosphere Reserve. They
found that soils in the top 20-cm soil layer

accumulated atmospheric carbon at an
unexpectedly high rate, - 0.61 Mg C ha year.



Diversity and Carbon

56% of all
Above-
Ground
Carbon
(3.9 B tons)

Multiple Benefits
Designed to sustain
natural diversity but
has huge benefits for

75% of High
Value Source
Water

(66+ M acres)

02 for 1.8
Billion People

. Mitigates 1.3
" M Tons of

Pollution

(5913 M)

23% of the
landscape

2 = Generates
“ : " ,‘;i | ~$25 Billion -
Map Produced by TNC lhs!cml)i\ision'_;\(llj;((‘x ‘ > The Nﬂ% Conservancy | Recreatlon
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Amount of Carbon Storage

- 0-50t/ha

50 - 100 t/ha

100 - 125 t/ha

125-150t/ha

3
2
T
' -:-lslltfha
BRI

A crossroads of Connectivity
A diverse physical landscape
Largest concentration resilient
limestone in East

A center of terrestrial resilience

A terrific state plan that reinforces
and complements TNC network
Relatively intact forests that store
huge amounts of carbon

A community that values nature




