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Abundance 
Crisis

20-30%

30-40%

40-60%

60-80%

Laliberteand Ripple 2004, 
Bar-On et al. 2018

North American Mammals

% Contractions                                                           % Expansion over  40 years (1959-2002) 



Wetland Birds Up
Thanks to Adaptive Harvest  

Management and 
billions $ on wetland 

protection and restorationAbundance crisis

IPBES 2019
Rosenburg et al 2019

Native Species
Biomass down 20%/1900

Amphibians
30% now T&E

Butterflies
Abundance down 35%/40yr

NA Birds
Abundance down 29% 

or 3 Billion birds since 1970

IPBES 2018 , Rosenberg et al 2018



Nature is Dynamic

Fei et al. 2017, FIA

Upslope
36 ft decade

Northward
11 mi / decade86 Tree Species 

N ς10 mi /decade
W ς11 mi /decade

Median residence times range from 
200-700years (overall 500years) 
and are  shorter during times of 
warming      McGuire et al. in prep

Chen et al. 2015, Science



23% of area
44% secured

Conserve 
another 25% 
by 2050

Conservea 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.

Conserve Resilient Land and Water

TNC: protect and 
additional 4 
million acres by 
2025

TNC: Conserve 4 M 
more acres by 2025 

How do we 
sustain the 

natural 
diversity of 

North 
America?



Key Ingredients

Resilient Sites 
Land with many connectedmicroclimates
representing all physical environments

Connected Landscapes
A connectedlandscape that allows 
movement and facilitates range shifts

Resilient Biodiversity
Intact habitats, unique communities and 
rare species populations



/ƻƴǎŜǊǾƛƴƎ bŀǘǳǊŜΩǎ 
Stage

Geology class
Limestone
Latitude
Elevation                 

1.

2.

3.

4.

5.

6.

7.

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



Hot/Dry

Moderate/Moist

Warm/MesicWet Accumulating

8 types in the ~
100 acre circle shown

10-150 CDifference in 
Temperature  

N

10-20 %Difference
in Soil Moisture

Climate Resilience:         Microclimates



Climate Resilience:         Microclimates



Climate Resilience:
Local Connectedness

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

Agriculture
-Corn/Soy 9
-Other Ag 7
-Hay Pasture 3
-Forestry (indust.) 4

Energy
-Oil & Gas 7+
-Wind +1
-Solar

Natural                Weight
All Vegetation Types  1 
Barrens 1
Water (by size) 1-3*



Vermont: Local Connectedness

Relative to 
Ecoregion
and 
Geophysical 
Setting



Vermont: Resilient Land
Site Resilience by Ecoregion 

Site 
Resilience

Landscape Diversity

Local Connectedness



Granitic

Limestone

Ultra-Mafic

Mod
Calcareous

Sedimentary

Sand

Clay


