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Figure A.  The mean (red line) and standard deviation (pink shading) of 20 statistically 
downscaled climate change models for two locations (East = Colome, SD; West =Merriman, 
NE) within the Niobrara Analysis Area.  Each graph shows the change over time in the mean 
number of nights with minimum temperatures greater than or equal to 75°F.  American 
Burying Beetles in captivity cannot reproduce when temperatures exceed 75°F.   

 



  

  
Figure B.  The mean (red line) and standard deviation (pink shading) of 20 statistically 
downscaled climate change models for two locations (East = Amelia, NE; West = Thedford, 
NE) within the Sand Hills Analysis Area.  Each graph shows the change over time in the mean 
number of nights with minimum temperatures greater than or equal to 75°F.  American 
Burying Beetles in captivity cannot reproduce when temperatures exceed 75°F.   

 

 



  

  
Figure C.  The mean (red line) and standard deviation (pink shading) of 20 statistically 
downscaled climate change models for two locations (East = Lexington, NE; West = Wellfleet, 
NE) within the Loess Canyons Analysis Area.  Each graph shows the change over time in the 
mean number of nights with minimum temperatures greater than or equal to 75°F.  American 
Burying Beetles in captivity cannot reproduce when temperatures exceed 75°F.   

 



  

  
Figure D.  The mean (red line) and standard deviation (pink shading) of 20 statistically 
downscaled climate change models for two locations (East = Fredonia, KS; West = Webb 
City, OK) within the Flint Hills Analysis Area.  Each graph shows the change over time in the 
mean number of nights with minimum temperatures greater than or equal to 75°F.  American 
Burying Beetles in captivity cannot reproduce when temperatures exceed 75°F.   

 



  

  
Figure E.  The mean (red line) and standard deviation (pink shading) of 20 statistically 
downscaled climate change models for two locations (East = Van Buren, AR; West = 
Shawnee, OK) within the Arkansas River Analysis Area.  Each graph shows the change over 
time in the mean number of nights with minimum temperatures greater than or equal to 75°F.  
American Burying Beetles in captivity cannot reproduce when temperatures exceed 75°F.   

 

 



  

  
Figure F.  The mean (red line) and standard deviation (pink shading) of 20 statistically 
downscaled climate change models for two locations (East = Idabell, OK; West = Hugo, OK) 
within the Red River Analysis Area.  Each graph shows the change over time in the mean 
number of nights with minimum temperatures greater than or equal to 75°F.  American 
Burying Beetles in captivity cannot reproduce when temperatures exceed 75°F.   

 

  



Table A. Mean number nights above 75°F for each of the analysis areas during thirty year 
periods.  RCP are Relative Concentration Pathways representing possible emission scenarios. 

 
 

 

  



Table B.  Results of linear regressions for predictions of change in nights above 75°F for each 
analysis area and emissions scenario. 

 
 

 

 

 

 

 

 



Niobrara at Merriman, NE (RCP 4.5) Niobrara at Colome, SD (RCP 4.5) 

  
Niobrara at Merriman, NE (RCP 8.5) Niobrara at Colome, SD (RCP 8.5) 

  
Figure G.  The mean (black line), five mean warmest (red line), five mean coolest (blue line), and 
maximum and minimum values (grey dashed line) of 20 statistically downscaled climate change 
models for two locations (East = Colome, SD; West =Merriman, NE) within the Niobrara Analysis 
Area.  Each graph shows the change over time in the mean maximum temperature for the months June, 
July, and August.     

 

 

 

 

 

 

 

 

 

 



Sand Hills at Thedford, NE (RCP 4.5) Sand Hills at Amelia, NE (RCP 4.5) 

  
Sand Hills at Thedford, NE (RCP 8.5) Sand Hills at Amelia, NE (RCP 8.5) 

  
Figure H.  The mean (black line), five mean warmest (red line), five mean coolest (blue line), and 
maximum and minimum values (grey dashed line) of 20 statistically downscaled climate change 
models for two locations (East = Amelia, NE; West =Thedford, NE) within the Sand Hills Analysis 
Area.  Each graph shows the change over time in the mean maximum temperature for the months June, 
July, and August.     

 

 

 

 

 

 

 

 

 

 



Loess Canyons at Wellfleet, NE (RCP 4.5) Loess Canyons at Lexington, NE (RCP 4.5) 

  
Loess Canyons at Wellfleet, NE (RCP 8.5) Loess Canyons at Lexington, NE (RCP 8.5) 

  
Figure I.  The mean (black line), five mean warmest (red line), five mean coolest (blue line), and 
maximum and minimum values (grey dashed line) of 20 statistically downscaled climate change 
models for two locations (East = Lexington, NE; West =Wellfleet, NE) within the Loess Canyons 
Analysis Area.  Each graph shows the change over time in the mean maximum temperature for the 
months June, July, and August.     

 

 

 

 

 

 

 

 

 

 



Flint Hills at Webb City, OK (RCP 4.5) Flint Hills at Freedonia, KS (RCP 4.5) 

  
Flint Hills at Webb City, OK (RCP 8.5) Flint Hills at Freedonia, KS (RCP 8.5) 

  
Figure J.  The mean (black line), five mean warmest (red line), five mean coolest (blue line), and 
maximum and minimum values (grey dashed line) of 20 statistically downscaled climate change 
models for two locations (East = Freedonia, KS; West =Webb City, OK) within the Flint Hills Analysis 
Area.  Each graph shows the change over time in the mean maximum temperature for the months June, 
July, and August.     

 

 

 

 

 

 

 

 

 

 



Arkansas River at Shawnee, OK (RCP 4.5) Arkansas River at Van Buren, AR (RCP 4.5) 

  
Arkansas River at Shawnee, OK (RCP 8.5) Arkansas River at Van Buren, AR (RCP 8.5) 

  
Figure K.  The mean (black line), five mean warmest (red line), five mean coolest (blue line), and 
maximum and minimum values (grey dashed line) of 20 statistically downscaled climate change 
models for two locations (East = Van Buren, AR; West = Shawnee, OK) within the Arkansas River 
Analysis Area.  Each graph shows the change over time in the mean maximum temperature for the 
months June, July, and August.     

 

 

 

 

 

 

 

 

 

 



Red River at Hugo, OK (RCP 4.5) Red River at Idabell, OK (RCP 4.5) 

  
Red River at Hugo, OK (RCP 8.5) Red River at Idabell, OK (RCP 8.5) 

  
Figure L.  The mean (black line), five mean warmest (red line), five mean coolest (blue line), and 
maximum and minimum values (grey dashed line) of 20 statistically downscaled climate change 
models for two locations (East = Idabell, OK; West = Hugo, OK) within the Red River Analysis Area.  
Each graph shows the change over time in the mean maximum temperature for the months June, July, 
and August.     

 

  



Table 3.  The climate models used to calculate the five warmest (W) and five coolest (C) means for 
each scenario at each location by analysis area. 
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Niobrara

Merriman, NE RCP 4.5 C W C C W C W W W C
RCP 8.5 W C W C C W W C W C

Colome, SD RCP 4.5 W C C W C C W W W C
RCP 8.5 C W C C W W C W C W

Sand Hills
Wellfleet, NE RCP 4.5 C W C C W C W W W C

RCP 8.5 C W C C W W C W W C
Amelia, NE RCP 4.5 C W C C W C W W W C

RCP 8.5 C C C W W C W W C W
Loess Canyons

Thedford, NE RCP 4.5 C W C C W C W W W C
RCP 8.5 C W C C W W C W W C

Lexington, NE RCP 4.5 W C W C C W C W W C
RCP 8.5 C W C C W W C W W C

Flint Hil ls
Webb City, OK RCP 4.5 W W C C W C C W W C

RCP 8.5 C C W W C W C W W C
Freedonia, KS RCP 4.5 W C C W C C W W W C

RCP 8.5 C C W W C W C W W C
Arkansas River

Shawnee, OK RCP 4.5 C C W W W C C W W C
RCP 8.5 C C W W C W C W W C

Van Buren, AR RCP 4.5 C W W W C C W C W C
RCP 8.5 C C W W C W C W W C

Red River
Hugo, OK RCP 4.5 C W W W C C W C W C

RCP 8.5 C C W C W W C W C W
Idabell, OK RCP 4.5 C W W W C C W C W C

RCP 8.5 C C W W C W C W W C



Table 4.  The 20 model mean temperature predicted for each decade indicated by scenario, location, 
and analysis area for the northern beetle range.  The difference between the five warmest model mean 
and five coolest model mean for each decade is also given. 
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Location
Niobrara

Merriman, NE RCP 4.5 Mean 87.7 88.4 89.8 90.3 91.1 91.5 91.9 91.6 92.6
Warmest 1.1 0.9 1.2 1.5 1.7 2.2 1.3 2.7 2.7
Coolest -1.0 -1.2 -1.6 -2.2 -2.3 -2.9 -2.5 -2.4 -3.3

RCP 8.5 Mean 88.0 89.1 90.0 91.4 92.5 94.5 95.3 97.0 99.1
Warmest 0.7 1.2 0.6 1.4 1.3 1.8 2.4 2.1 2.8
Coolest -1.2 -1.0 -1.9 -2.0 -2.4 -3.0 -3.6 -3.8 -4.2

Colome, SD RCP 4.5 Mean 87.9 88.7 90.0 90.6 91.3 91.8 92.2 91.9 93.0
Warmest 1.1 0.9 1.3 1.5 1.8 2.3 1.2 2.8 2.7
Coolest -1.4 -1.5 -1.9 -2.1 -2.9 -3.6 -2.4 -2.7 -3.3

RCP 8.5 Mean 88.3 89.3 90.3 91.8 92.9 94.8 95.8 97.3 99.5
Warmest 0.5 1.2 0.6 2.1 1.2 1.9 2.3 3.1 3.4
Coolest -1.3 -1.3 -2.3 -2.6 -2.8 -3.6 -4.2 -4.4 -4.6

Sand Hills
Wellfleet, NE RCP 4.5 Mean 88.7 89.5 90.8 91.4 92.0 92.7 92.8 92.6 93.6

Warmest 0.8 0.7 1.1 1.1 1.6 2.4 1.5 2.7 2.6
Coolest -0.8 -1.1 -1.6 -1.9 -2.3 -3.2 -2.7 -2.5 -3.0

RCP 8.5 Mean 89.1 90.2 91.0 92.6 93.6 95.2 96.4 98.0 100.1
Warmest 0.9 0.9 0.0 1.7 1.7 1.9 2.2 2.9 3.0
Coolest -1.2 -1.0 -1.8 -2.3 -2.3 -2.8 -3.5 -4.3 -4.3

Amelia, NE RCP 4.5 Mean 85.9 86.7 88.0 88.7 89.3 89.9 90.2 90.0 91.0
Warmest 0.9 0.7 1.3 1.3 1.9 2.3 1.1 2.8 2.6
Coolest -0.8 -1.3 -2.0 -2.5 -2.9 -3.6 -3.0 -2.9 -3.6

RCP 8.5 Mean 86.4 87.4 88.2 89.9 90.8 92.8 93.8 95.3 97.5
Warmest 0.2 1.2 0.4 2.1 1.3 2.5 2.6 2.8 3.7
Coolest -1.2 -1.3 -2.5 -3.0 -2.9 -3.8 -4.3 -4.7 -4.8

Loess Canyons
Thedford, NE RCP 4.5 Mean 87.4 88.2 89.6 90.2 90.8 91.4 91.7 91.4 92.5

Warmest 1.0 0.8 1.2 1.3 1.7 2.3 1.3 2.8 2.6
Coolest -0.9 -1.1 -1.6 -2.1 -2.4 -3.2 -2.7 -2.6 -3.2

RCP 8.5 Mean 87.9 88.9 89.8 91.3 92.3 94.1 95.2 96.9 99.0
Warmest 0.8 1.4 0.2 1.4 1.1 2.0 2.5 2.5 2.9
Coolest -1.2 -1.0 -1.9 -2.4 -2.5 -3.1 -3.7 -4.2 -4.4

Lexington, NE RCP 4.5 Mean 87.2 88.1 89.4 90.1 90.7 91.3 91.6 91.3 92.2
Warmest 0.9 0.8 2.0 1.0 1.6 2.3 1.2 2.6 2.0
Coolest -0.8 -1.1 -1.6 -1.9 -2.4 -3.2 -2.6 -2.5 -2.9

RCP 8.5 Mean 87.7 88.8 89.6 91.3 92.2 93.8 95.1 96.8 98.9
Warmest 0.9 0.8 0.2 1.7 1.6 1.9 2.1 2.7 2.7
Coolest -1.2 -1.0 -1.8 -2.4 -2.4 -2.8 -3.5 -4.4 -4.3



Table 5.  The 20 model mean temperature predicted for each decade indicated by scenario, location, 
and analysis area for the southern beetle range.  The difference between the five warmest model mean 
and five coolest model mean for each decade is also given. 
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Location
Flint Hil ls

Webb City, OK RCP 4.5 Mean 93.5 94.3 95.8 96.2 96.9 97.4 97.9 97.9 98.1
Warmest 0.9 0.6 1.5 0.9 2.2 1.4 1.5 2.6 1.6
Coolest -1.0 -1.2 -1.3 -1.4 -2.8 -2.8 -2.1 -2.4 -2.5

RCP 8.5 Mean 93.9 95.1 95.8 97.3 98.4 99.8 101.4 102.5 104.3
Warmest 0.6 1.0 0.7 1.6 1.7 2.3 3.0 3.1 2.8
Coolest -1.3 -1.7 -1.7 -2.4 -2.3 -1.7 -2.8 -3.4 -3.2

Freedonia, KS RCP 4.5 Mean 92.1 93.0 94.4 94.9 95.7 96.2 96.8 96.7 97.0
Warmest 0.7 0.3 0.7 1.1 2.5 1.8 1.6 3.0 2.4
Coolest -0.9 -1.2 -1.3 -1.5 -2.9 -3.1 -2.3 -2.5 -2.7

RCP 8.5 Mean 92.7 93.8 94.5 96.2 97.3 98.8 100.2 101.4 103.4
Warmest 0.0 0.5 0.4 0.7 0.3 0.1 0.8 0.9 1.8
Coolest 0.1 -0.5 -0.8 -1.1 -1.7 -1.3 -1.9 -1.5 -2.5

Arkansas River
Shawnee, OK RCP 4.5 Mean 94.1 95.0 96.4 96.8 97.4 97.8 98.3 98.4 98.4

Warmest 0.6 0.8 1.1 1.5 1.7 1.3 1.4 2.0 1.8
Coolest -0.8 -1.8 -1.4 -1.4 -2.6 -2.0 -1.9 -1.9 -1.4

RCP 8.5 Mean 94.4 95.6 96.3 97.7 98.9 100.1 101.8 102.8 104.5
Warmest 0.6 0.9 0.7 1.7 1.4 1.9 2.7 2.7 2.3
Coolest -1.1 -1.8 -1.6 -2.3 -2.2 -1.3 -2.2 -2.9 -2.6

Van Buren, AR RCP 4.5 Mean 93.8 94.7 95.9 96.5 97.1 97.5 98.0 98.2 98.1
Warmest 0.6 0.9 1.4 1.9 2.3 1.8 1.9 3.0 2.5
Coolest -0.7 -1.7 -1.7 -1.7 -2.9 -2.3 -2.1 -2.3 -1.8

RCP 8.5 Mean 94.4 95.4 96.1 97.6 98.7 100.3 101.8 103.0 104.6
Warmest 1.3 1.5 1.2 2.5 2.1 2.8 3.7 4.1 3.8
Coolest -1.4 -1.9 -1.7 -2.4 -2.4 -1.7 -2.8 -3.3 -3.3

Red River
Hugo, OK RCP 4.5 Mean 95.1 96.1 97.3 97.8 98.5 98.9 99.3 99.6 99.4

Warmest 0.8 1.3 1.4 1.9 2.4 2.1 2.1 2.8 2.6
Coolest -0.8 -2.0 -1.6 -1.6 -2.7 -2.1 -2.0 -2.1 -1.7

RCP 8.5 Mean 95.2 96.4 97.1 98.5 99.5 100.9 102.6 103.7 105.2
Warmest 0.7 1.7 1.6 2.0 1.9 2.3 3.7 3.4 2.4
Coolest -0.7 -1.2 -1.3 -2.0 -2.2 -1.6 -2.8 -2.7 -3.3

Idabell, OK RCP 4.5 Mean 94.4 95.4 96.5 97.1 97.8 98.1 98.6 98.9 98.7
Warmest 0.9 1.3 1.5 2.0 2.5 2.2 2.2 3.0 2.7
Coolest -0.9 -2.0 -1.7 -1.6 -2.7 -2.2 -2.0 -2.1 -1.8

RCP 8.5 Mean 94.7 95.9 96.6 98.0 99.1 100.5 102.2 103.3 104.8
Warmest 0.8 1.9 1.8 2.2 2.2 2.8 4.0 3.8 2.8
Coolest -0.7 -1.3 -1.4 -2.1 -2.3 -1.8 -2.9 -2.9 -3.4


