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Connectivity as an 
Adaptation Strategy 

Biodiversity management in the face of climate change: A review of 22 
years of recommendations – Nicole Heller and Erika Zavaleta 











How can we plan for 
connectivity while 

assuming that ecosystems 
will be dynamic?  



Conserving Nature's Stage 

• 1988 – geodiversity as a surrogate for biodiversty 

• 2000s – geodiversity as a surrogate for ecological 

and evolutionary processes 

• 2010 – geodiversity as an alternative to species 

climate envelope models for adaptation planning 

A course filter strategy that 
conserves representative sample 
of broadly defined environments  





BLM Planning Process 



Leverage the 
Existing 

Conservation 
Estate 

Minimum Distance 

Between 

Conservation Units 

(miles) 

0.1% Landscape 

Linkage Area 

(acres) 

Area of Contiguous 

Conservation Lands 

Connected (acres) 

Pair 1: Gates of the Arctic NP - Arctic NWR  8  176,295  50 million 

Pair 2: Kanuti NWR - Yukon Flats NWR 30 50,871  29 million 

Pair 3: Kanuti NWR - Koyukuk NWR 31 76,041  24 million 

Pair 4: Koyukuk NWR - Nowitna NWR 34 126,269  24 million 

Pair 5: Nowitna NWR and Denali NP 38 93,853  8 million 

Pair 6: Koyukuk NWR - Innoko NWR (North) 11 68,744  23 million 

Pair 7: Innoko NWR (North) - Innoko NWR (South) 23 29,790  4 million 

Pair 8: Kanuti NWR - Gates of the Arctic NP 14 68,559  24 million 



Analysis 

Step 1 

•Cluster analysis to identify geodiversity based on slope, 
elevation, insolation, and topographic position 

Step 2 

• Identify corridor termini in protected areas for focal 
geodiversity 

Step 3 

• Least-cost model to identify corridors between 
geodiversity  

Step 4 

•Create final linkage design as union of all least-cost 
corridors; add river corridors  







Identified Geodiversity 
(Land Facets) 

Elevation 

Mean (m)

Elevation 

SD (m)

Slope Mean 

(degrees)

Slope SD 

(degrees)

Solar Insolation 

Mean (watt 

hours / m2)

Solar 

Insolation 

SD (watt 

hours / m2)

Canyon LF1 - Low elevation, gentle 228 188 10 6 N/A N/A

Canyon LF2 - Mid elevation, moderate slopes 1019 249 17 7 N/A N/A

Canyon LF3 - High elevation, steep 1216 328 35 8 N/A N/A

Slope LF1 - High elevation, steep, cool 1071 347 31 9 388,029                  91,064        

Slope LF2 - Low elevation, moderate slopes, warm 274 200 13 5 510,625                  46,395        

Slope LF3 - Low elevation, gentle, warm 144 111 5 3 581,575                  30,630        

Slope LF4 -  Mid elevation, moderate, warm 898 204 10 5 604,710                  56,649        

Slope LF5 -  Low elevation, moderate, hot 203 138 10 5 642,439                  35,271        

Slope LF6 -  High elevation, steep, hot 1155 325 29 9 705,099                  72,364        

Ridge LF1 -  Low elevation, gentle 266 202 11 6 N/A N/A

Ridge LF2 - High elevation, moderate 1175 295 19 8 N/A N/A

Ridge LF3 - High elevation, steep 1311 351 36 8 N/A N/A







Outlets may be 
more important for 
N – S migration 
across Brooks Range 
than between 2 units 





Different Land 
Ownership 

Proportion of Linkage with Land Status 

BLM 

Native 

Patent or 

IC 

Native 

Selected 

State 

Patent 

or TA 

State 

Selected 
Pair 1: Gates of the Arctic NP - Arctic NWR  50% 5% 1% 41% 3% 
Pair 2: Kanuti NWR - Yukon Flats NWR 98% 0% 0% 0% 2% 
Pair 3: Kanuti NWR - Koyukuk NWR 75% 11% 0% 0% 13% 
Pair 4: Koyukuk NWR - Nowitna NWR 28% 15% 1% 21% 34% 
Pair 5: Nowitna NWR and Denali NP 41% 0% 0% 0% 59% 
Pair 6: Koyukuk NWR - Innoko NWR (North) 0% 69% 0% 31% 0% 
Pair 7: Innoko NWR (North) - Innoko NWR (South) 18% 14% 0% 66% 2% 
Pair 8: Kanuti NWR - Gates of the Arctic NP 0% 86% 1% 13% 0% 











Landscape 
Connectivity 

Blueprint 



Thanks 

 


