
Linking our solutions with the  
State Wildlife Action Plans & LCCs 

Terrestrial Habitats Aquatic Habitats 

Classifications and maps that join 14 states into a single system  

Acidic  
high-gradient 
cold creek 

Resilient Sites for Terrestrial 
Conservation 

 
“Health is the capacity of the land for self- 

renewal. Conservation is our effort to 
understand and preserve this capacity” 

 Aldo Leopold 1949 
 

Mark Anderson PhD. Director of Science Eastern NA Division 



 What does Climate Change mean for 
Place Based Conservation?  



You could go species-by- species 

Rubik’s cube 
 
Very simple 
compared to nature  
 
8 corners, 12 edges 
= 43 quintillion 
permutations 
 
Interactions 



Our aim is  to 
match 
seamlessly 
with SE GAP 
map –creating 
a map for the 
whole eastern 
1/3 of the 
country 

 

Piping Plover 
Sandy beaches 

Alasmidonta Mussels 
Limestone rivers 

Bicknell’s thrush 
High elevation 
Granite & mafic 

Serpentine Aster 
Serpentine 

Spartina grass 
Fine silts and muds 

Shale barrens 
Shale slopes 

Diversity is tightly associated with the Physical Environment 



Species Diversity 
1) # of Geology classes, 2) Latitude, 3) Calcareous substrate, 4) Elevation range 
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Adj. R2 = 0.94*    P = 0.0000 



Coarse Filter:  Diversity Predictions 
based on # of Geology classes, Latitude, Calcareous substrate, Elevation Range 

  A
ct

u
al

 #
 o

f 
Sp

ec
ie

s 
   

  

Predicted # of Species 

 

300

400

500

600

700

800

900

V
E

R
T

S
 2

0
0
8
 A

c
tu

a
l

CT

DE

MD

ME

NB

NH

NJ

NS

NY

OH

PA

PE

RI

VA

VT

WV

200 300 400 500 600 700 800 900

VERTS 2008 Predicted

P<.0001 RSq=0.87 RMSE=53.473
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All Species:       Adj R2 = 0.94 

Plants R2 = 0.95                    Vertebrates R2 = 0.87           Macro Invertebrate R2 = 0.88  

Native Species R2 = 0.97 

Introduced Species R2 = 0.91 



Mafic (amphibolite)                        Moderately Calcareous                    Coarse Sand 

Coastal Sand                                            Limestone                                   Fine Silt/Organic 

                                                          Sedimentary (sandstone)                           Granite 

Conserving the Stage 
Create arenas for 
evolution not museums 
of the past. 



Estimating the Resilience of a Site 

Highly Vulnerable 
Limited capacity to adapt 
Disrupted function, low diversity 
Few options and alternatives 
Weedy generalist species 

Highly Resilient 
Large capacity to adapt 
Sustain function and diversity 
Many options and alternatives 
Diversity of  native species 

 

Resilience: Definition 

The capacity for renewal in a dynamic environment 

- Gunderson 2000 

The ability of a social or ecological system to absorb 

disturbances while retaining the same basic structure 

and ways of functioning 

- IPCC 2007 

Resilient site: Has characteristics that maintain ecological functions and will likely sustain a 
diversity of species even as the composition and structure change with the climate  



Landscape Diversity 
Landforms and topography split the regional climate into a number of micro-climates 
and these are what most species actually experience. In the literature this is called 
“microclimate buffering” 

More Heterogeneity = 
more options for species 
to move and rearrange at 
a given site:  
 
 
FOR  EXAMPLE 
Hot southern upper slopes 
Cool northern toe slopes 
Moist sheltered coves   
Dry exposed ridges 

 

Mt. Mansfield Mt. Mansfield 

LandformsLandforms

NN

Willis and Bhagwat, 2009. Biodiversity and Climate Change. Science , Loarie et.al. 2009. The  velocity of Climate Change .  Nature 



Landform Variety Elevation Range Wetland Density 

Landscape 
Diversity 
Z-scores 
2LV+1ER + 1WD (flats 
only)  
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Local Connectedness 
The degree to which 
the landscape allows 
for species 
movement  and other 
natural processes 
 
Highly Connected 
Landscapes provide many 
options and alternatives. 
 
Fragmented Landscapes 
Provide few options for 
movement and processes 
 

Developed by  Brad Compton:  UMASS CAPS/Landscape Ecology 



Local  
Connectedness 



Complex and Connected =  Many Options 



Are some sites more resilient than others?  

Resilience = many options 

Granite to Granite 
Sand to Sand 

Low 



How does the Analysis  Work? 
Conserving the Stage  

The map 
show 29 
different 
geophysical 
settings 
based on 
geology and 
elevation  



Coarse Sand at Very Low Elevations 
Scores are applied to each setting  
 
Green indicates above average (resilient)  
Brown indicates below average (vulnerable)  

Note: this analysis does 
not address sea level rise 
or other coastline 
concerns  

 Places are scored one setting at a time 

Vulnerable = least landscape 
diversity and connectedness  
 
 
Resilient  = most landscape 
diversity and connectedness 
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HOW TO READ THE 
SCORES 

0 = Average ,  1 = 1 SD above average 
 
Say your score is 1.5.  That means it is 1.5 
Standard Deviations above the average score 
or “Above Average”  greater than about 93% 
of the other cells of that setting 
 
 
(In some versions we multiplied the score 
times 1000  (1.5 would read 1500) 



High Allegheny 

Lower New England 

N. Apps/Acadian 

Chesapeake Bay 

Central Apps. 

Final Results:  
The highest scoring 
areas for each 
geophysical Setting 
by ecoregion 

N. Atlantic Coast 

The final map is a composite of 
the ecoregional maps 



Groups Total Number

Resilient        

>SD 0.5

Average         

SD -0.5 to 0.5

Below 

Average           

<SD -2.5

Species Taxa
a

  Vertebrate Total 41 0.93 1.00 1.00

    Amphibian 5 0.80 1.00 1.00

    Bird 12 1.00 1.00 1.00

    Mammal 16 0.94 1.00 1.00

    Reptile 8 0.88 1.00 1.00

  Invertebrate Total 166 0.69 0.91 1.00

  Plant Total 207 0.77 0.91 1.00

All Taxa 414 0.75 0.92 1.00

Species Occurencesb

All Species 4592 0.49 0.78 1.00

Community Occurences
b

All Communties 2170 0.53 0.81 1.00

Actual vs. Expected Number
  Species Actual (n =4592) 1681 1348 33

  Species Expected (n =4592) 1111 1754 28

  Communities Actual (n =2170) 801 608 9

  Communities Expected (n =2170) 525 829 13

Cumulative Distribution of Taxa and Occurences across Resilience Score Categories (%)

TNC  PORTFOLIOS   
Species and Communities 
 



CT River Watershed 



CT River: Landforms and Landscape Diversity 



CT River Watershed 



CT River Watershed 

Connectedness 

Landscape 
Diversity 

Estimated 
Resilience 



CT River Watershed 

Relative to 
Geophysical Setting 
and Ecoregion 



Nehantic, CT: Granite 



Quabbin, MA: Mafic/Mixed 



Wangunk Meadows, CT: Fine Silt 



Connecticut Lakes: Sandstone NH 



Canaan Mt – Robbins Swamp: Silt/Sed CT 



http://nature.ly/edconserve 

http://nature.ly/edconserve


http://nature.ly/edconserve 

http://nature.ly/edconserve

