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Why Here? 
 

National 
Geographic 

Traveler  
named 
Apostle 
Islands 
National 

Lakeshore 
the nation's 

most  
sustainable 

national 
park in 
2005. 

 
It’s a lot to 
live up to. 
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Weather vs. Climate in the National Parks 
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Traditional Ecological 
Knowledge (TEK) is 
found in many places 
 
• Weather is indicated by 

what grey shirt I wear 
today 

• Climate is indicated by 
the ratio of short to long 
sleeve shirts in my closet 

 
Both were rather different at 
Everglades  from the  
Apostle Islands… 
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Today’s Plan 
Climate Change and Great Lakes National Parks 

• Climate change and 
national parks 

• Climate change is  
already happening 
here 

• Climate change  
projections for the     
Great Lakes 

• Exploring the impact 
on the park 
experience – and 
what we can do 

Stockton Island, Apostle Islands National Lakeshore 
Photo by William Cronon 
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The National Park System 
• There are 417 units of the National Park System, in all 50 states 
• Conservation, recreation, communities, and economies 
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The National Park Service Mandate 
• The National Park Service was established by an 

Act of Congress in 1916 (16 US Code 1) 

• “… to conserve the scenery and the natural and 
historic objects and the wild life therein and to 
provide for the enjoyment of the same in such 
manner and by such means as will leave them 
unimpaired for the enjoyment of future 
generations.” 

• What are the roles of the national parks and other 
protected areas in the face of climate change? 
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The National Parks are Changing - Fast 
• Glacier National Park is likely to have 

no glaciers by ~2030        

 From Hall and Fagre 2003 (http://www.bioone.org/perlserv/?request=get-
abstract&doi=10.1641%2F0006-
568(2003)053%5B0131%3AMCIGCI%5D2.0.CO%3B2&ct=1 
 

• Shrinking glaciers cause: 
° Less water in streams 
° Warming water 
° Changes in aquatic biota and fish 
° Declines in species that depend on fish 

° Major vegetation shifts 
° Loss of alpine habitat 
° Increase in fires 

•  Mountains are heating faster than lowlands, globally 

• “Our initial projection has proved too 
conservative.    They're going faster than we 
thought."  – USGS ecologist Dan Fagre 10/1/07             
From http://www.missoulian.com/articles/2007/10/01/outdoors/out61.txt 

• 2015: Historically low snowpack. Broke 7 high 
temp records by mid July – DF, pers. Comm. 7/13/15 

         And more recently: http://ecowatch.com/2015/11/05/glacier-national-park-melting/ 

 

or sooner… 

10 

http://www.bioone.org/perlserv/?request=get-abstract&doi=10.1641/0006-568(2003)053%5B0131:MCIGCI%5D2.0.CO;2&ct=1
http://www.bioone.org/perlserv/?request=get-abstract&doi=10.1641/0006-568(2003)053%5B0131:MCIGCI%5D2.0.CO;2&ct=1
http://www.bioone.org/perlserv/?request=get-abstract&doi=10.1641/0006-568(2003)053%5B0131:MCIGCI%5D2.0.CO;2&ct=1
http://www.missoulian.com/articles/2007/10/01/outdoors/out61.txt
http://ecowatch.com/2015/11/05/glacier-national-park-melting/


N A T I O N A L   P A R K   S E R V I C E     •   A P O S T L E   I S L A N D S  N A T I O N A L  L A K E S H O R E  

The National Parks are Changing - Fast 

• Joshua Tree National Park is likely 
to lose its Joshua Trees under the 
predicted 21st century doubling of 
CO2 scenario    

From http://www.climatescience.gov/workshop2005/posters/P-
EC4.2_Cole.pdf 
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The National Parks are Changing - Fast 
• Much of Everglades Nat’l Park will be flooded under predicted 

21st century sea level rise scenarios (which do not include 
possible rapid melting of Greenland or Antarctic ice sheets). 

Emissions 
Scenario 

Temperature 
Increase (°C) 

Sea Level 
Rise (m) 

Constant 
Year 2000 0.6 

Minimum 
Likely 1.8 0.18 – 0.38 

(7-15 in) 

Maximum 
Likely 4.0 

0.26 – 0.59 
(10-23 in) 

(IPCC, 2007)  http://www.ipcc.ch/SPM2feb07.pdf 

(NPS/Everglades National Park) 

IPCC 2007 
Projections 
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http://www.ipcc.ch/SPM2feb07.pdf
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Emissions have increased beyond the 
2007 IPCC worst-case projections … 
Greenland ice is melting rapidly … 
scientists are revising sea level rise 
estimates …  
 
“An improved… estimate of the range of [sea 
level rise by] 2100 including ice dynamics lies 
between  0.8 and 2.0 m         [3 to 6½ feet].”   
-Pfeffer et al 2008 
From http://www.sciencemag.org/cgi/content/abstract/321/5894/1340 
Endorsed by UN Climate Change Science Compendium 2009 
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The National Parks are Changing – Faster than we thought 

Emissions 
Scenario 

Sea Level 
Rise (m) 

Minimum 
Likely 

0.28 – 0.61 
(11-24 in) 

Maximum 
Likely 

0.52 – 0.98 
(20-39 in) 

http://www.realclimate.org/index.php/archives/2013/09/the-new-ipcc-climate-report/ 
http://www.realclimate.org/index.php/archives/2013/10/sea-level-in-the-5th-ipcc-report/ 
http://www.evergladesrestoration.gov/content/bbrrct/minutes/2015_meetings/011415/misconceptions_on_sea_level_rise_in_sf.pdf 
 

• Everglades under the 2007 IPCC report … up to 23” rise 
• Everglades under the 2014 IPCC report … up to 39” rise 

 
 

36” SLR 
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Wildfires are Increasing 
Affecting National Parks and Other Public Lands 

• Warming and 
earlier springs 
are increasing 
fire activity   
(Westerling et al. 2006) 

Graphic from http://www.economist.com/daily/chartgallery/displaystory.cfm?story_id=9688989 

• “Snow is melting much earlier in the year at very regular 
intervals now, and we’re getting much longer fire seasons.  
It dries out much more than before.” – Anthony Westerling, Scripps 
Institute of Oceanography, quoted by ABC News 6/21/06 
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The Preservation Predicament 

• “We have over a 100-year investment 
nationally in a large suite of protected 
areas that may no longer protect the 
target ecosystems for which they were 
formed,” said Healy Hamilton, director 
of the California Academy of 
Sciences. “New species will move in, 
and the target species will move out.” 
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Case in Point 
Lake Superior and Apostle Islands National Lakeshore 
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Temperature & Phenological Changes 
Spring Is Coming Earlier in Wisconsin  

• Nina Leopold Bradley 
replicated her father Aldo’s 
phenology studies at “The 
Shack” near Baraboo, WI. 
 

Average Average
Event 1936-1947 1976-1998
Robin arrival March 20 March 12
Hepatica first bloom April 15 April 8
House wren arrival May 4 April 23
Columbine first bloom May 19 May 10
Baptisia first bloom June 14 May 29

• Spring has arrived 1.2 days earlier per decade since the 
1930s, correlating with a gradual increase in                                               
regional temperature. 

 

Wisconsin 
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* Apostle Islands 

 
 

Wausau * 

http://www.pnas.org/cgi/reprint/96/17/9701
http://www.aldoleopold.org/Publications/newsletters/winter2003.pdf
http://www.aldoleopold.org/Publications/newsletters/winter2003.pdf
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The Heat is Already On 
Lake Superior States Rank #2,3, and 4 in Temperature Change Per Decade 

http://www.climatecentral.org/news/the-heat-is-on [June 2012] 

[Average Daily Temperatures] 

http://www.climatecentral.org/news/the-heat-is-on
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It is Now the Warmest Here in Over a Century  

• “The recent average temperature of 
summer months at Apostle Islands 
… is at the highest point measured 
over the last 112 years (1901-2012); 
any continued increase in 
temperature will push the park’s 
summer temperatures higher than it 
has experienced since 1901.” 
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http://www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0101302 
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Great Lakes Water Temperature Increases 
Lake Superior is Warming Rapidly 

• Lake Superior water 
temperature is rising at twice 
the rate of air temperature 
since 1980. 

• This correlates with 
decreasing ice cover over the 
same period.  
 

• A similar pattern has been 
noted in Lake Baikal (Russia). 

From  http://www.d.umn.edu/~jaustin/ICE.html 
(Austin and Colman, 2007) 

 
 
 
 
 
 

From http://www.planetark.org/dailynewsstory.cfm?newsid=48179,  
http://minnesota.publicradio.org/collections/special/columns/statewi

de/archive/2011/06/lake-superior-warming-is-global-trend.shtml 
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Great Lakes Water Temperature - Lake Superior  
Early Turnover & Record Warm Surface Water in 2010 

• Lake Superior 
“turned over” much 
earlier and warmed 
up much faster than 
usual, breaking the 
surface water 
temperature record 
(68◦F) set in 1998.  
 
 
From  
http://www.seagrant.umn.edu/news/2010/07/09 
Chart  from  Jay Austin,  
University of Minnesota-Duluth  
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Great Lakes Water Temperature - Lake Superior  
Early Turnover & Record Warm Surface Water in 2010 

• Lake Superior 
“turned over” much 
earlier and warmed 
up much faster than 
usual, breaking the 
surface water 
temperature record 
(68◦F) set in 1998.  
 
 
From  
http://www.seagrant.umn.edu/news/2010/07/09 
Chart  from  Jay Austin,  
University of Minnesota-Duluth  
 
 
End of Year Graph from 
http://coastwatch.glerl.noaa.gov/statistic/gif/avgt
emps-s_1992-2009.gif 
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Great Lakes Water Temperature - Lake Superior  
Early Turnover & Record Warm Surface Water in 2012  
• Temps in early summer 

2012 were 15-20°F above 
normal – because they 
were a month early! 
 
 

 
• Warm lake in summer 

increases chances of lake 
effect snow the next winter 
… > 50” after April 1, 2013! 
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Graphic from http://coastwatch.glerl.noaa.gov/statistic/gif/avgtemps-s_1992-2011.gif 
Headline from http://minnesota.publicradio.org/collections/special/columns/updraft/archive/2012/07/balmy_70s_2012_lake_superior_w.shtml 
Quote from National Weather Service on http://www.climatecentral.org/news/great-lakes-water-temperatures-at-record-levels 

 

http://coastwatch.glerl.noaa.gov/statistic/gif/avgtemps-s_1992-2011.gif
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Great Lakes Water Temperature - Lake Superior  
2015 de& Lots of Ice … Temps Are Already Catching Up to Normal in 2014  

30 

Graphic from http://coastwatch.glerl.noaa.gov/statistic/gif/avgtemps-s_1992-2014.gif 
Headline from http://minnesota.publicradio.org/collections/special/columns/updraft/archive/2012/07/balmy_70s_2012_lake_superior_w.shtml 

 

 
• Normal winter air temps 

after a cold start 
• Lots of ice (again) 
• Spring water temp started 

well below normal 
• It caught up… and the 

warm fall has put us above 
average going into winter  
 
 
 
 
 

http://coastwatch.glerl.noaa.gov/statistic/gif/avgtemps-s_1992-2014.gif
http://minnesota.publicradio.org/collections/special/columns/updraft/archive/2012/07/balmy_70s_2012_lake_superior_w.shtml
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“Small changes in conditions in 
November and March caused 
by synoptic-scale events can 
have profound impacts on 
annual evaporation, the extent 
of ice cover, and the length of 
the ice-covered period. Early 
winter air temperatures in 
November and December 
dictate the nature of ice 
formation and much of the 
winter evaporative flux.” 
 
From  C. Spence, P. D. Blanken, J. D. Lenters, and N. 
Hedstrom, 2013: The Importance of Spring and Autumn 
Atmospheric Conditions for the Evaporation Regime of 
Lake Superior. J. Hydrometeor, 14, 1647–1658.  
http://dx.doi.org/10.1175/JHM-D-12-0170.1  
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-
0170.1 

Comparing Water Temperature & Ice Cover  
How Does Autumn Water Temperature Influence Winter Ice Cover?n 2014  

http://dx.doi.org/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
http://journals.ametsoc.org/doi/abs/10.1175/JHM-D-12-0170.1
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Comparing Water Temperature & Ice Cover  
How Does Autumn Water Temperature Influence Winter Ice Cover?n 2014  

32 

 

Water Temp 2012               Water Temp 2013              Water Temp 2014 

Ice Cover 2012-2013         Ice Cover 2013-2014         Ice Cover 2014-2015      

Ice Caves Closed 2013      Ice Caves Open 2014        Ice Caves Open 2015 
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Comparing Water Temperature & Ice Cover  
How Does Autumn Water Temperature Influence Winter Ice Cover?n 2014  
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Water Temp 2015              Water Temp 2016 

Ice Cover 2015-2016        Ice Cover 2016-2017 

Ice Caves Closed 2016    Ice Caves Closed 2017 
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As Lake Superior Warms… 
Ice Cover and Lake Levels 

• Winter evaporation, related to the amount and duration of ice 
cover, affects lake levels more than precipitation. Lofgren et al. 2002 

 
• Less ice in winter   
• More evaporation  
• Lake level declines 
                                From  http://www.seagrant.umn.edu/news/2010/07/09 

Or… 
• Warm water in summer  
• More evaporation in fall  
• More heat loss   
• More ice 
• But still, lake level declines   
                              From Lenters et al 2013. Summarized in http://phys.org/news/2014-01-great-lakes-evaporation-dispels-misconceptions.html 
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It’s Complicated! 

http://www.seagrant.umn.edu/news/2010/07/09
http://phys.org/news/2014-01-great-lakes-evaporation-dispels-misconceptions.html
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Ice Decline on the Great Lakes 
Madeline Island Ice Road, Lake Superior 
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Ice Decline on the Great Lakes 
Madeline Island Ice Road, Lake Superior 

Ice duration HERE 
has declined: 
• 3.4 days/decade since 1857 
• 14.7 days/decade  since 1975 

 
From Howk, 2009  

Changes in ice cover at Bayfield, Wisconsin.  
Journal of Great Lakes Research  

35(1):159-162 
 

Chart updated since 2009 by NPS staff 
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Ice cover has declined on Lake Superior 79% since 1973  Wang et al., 2012 

Especially since the El Niño of 1997-98!    Van Cleave et al., 2014 

Days Without Boat Navigation 
1857-2016 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B984D-4VH33D5-1&_user=6828291&_coverDate=03/31/2009&_rdoc=20&_fmt=high&_orig=browse&_srch=doc-info(
http://www.limno.com/pdfs/2014_Lenters_EdV_Climate.pdf
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Lake Superior Water Levels 
Have They Been Declining for Years? 

From http://www.glerl.noaa.gov/data/now/wlevels/dbd/ 
 

Trend lines approximate 
 
 
 
 
 
 

Which is the “real” pattern? 
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Data downloaded 7/13/2015 

http://www.glerl.noaa.gov/data/now/wlevels/dbd/
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Lake Superior Water Levels 
Have They Been Declining for Years? 

From http://www.glerl.noaa.gov/data/now/wlevels/dbd/ 
 

Trend lines approximate 
 
 
 
 
 
 

Which is the “real” pattern? 
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“We are venturing into the unknown with climate.” 
-Thomas R. Karl (National Climatic Data Center) 

and  
Kevin E. Trenberth (National Center for Atmospheric Research) 

Science  
5 December 2003 

Vol. 302. no. 5651, pp. 1719 – 1723 

http://www.sciencemag.org/cgi/content/abstract/302/5651/1719  

Do we even know what normal 
is any more? 

Data downloaded 7/13/2015 

http://www.glerl.noaa.gov/data/now/wlevels/dbd/
http://www.sciencemag.org/cgi/content/abstract/302/5651/1719
http://www.sciencemag.org/cgi/content/abstract/302/5651/1719
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Today’s Plan 
Climate Change and Great Lakes National Parks 

• Climate change and 
national parks 

• Climate change is  
already happening 
here 

• Climate change  
projections for the     
Great Lakes 

• Exploring the impact 
on the park 
experience – and 
what we can do 

Stockton Island, Apostle Islands National Lakeshore 
Photo by William Cronon 
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National Climate Assessment (2014) 
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National Climate Assessment (2014) 
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Temperature Change by Mid-Century (2041-70)                
Great Lakes States -- Compared to 1971-2000 

 

46 

Mean Annual Temperature 
 
 
 
 
 
 

Frost-Free Days 

From 
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Climate Change Projections for the Great Lakes 

• Warmer, drier summers 
• Warmer winters 
• Shorter cold season 
• More winter precipitation as rain  
• Warmer water 
• Less ice 
• Later freeze-up, earlier ice-out 
• More evaporation from lakes 
• Lower lake levels 
• Irregular, higher intensity storms 
• More flooding, esp. in spring 

Outer Island, Apostle Islands National Lakeshore 
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(IPCC, 2001) 
(IPCC, 2001) 
(International Joint Commission, 2003) 
(Wuebbles and Hayhoe, 2004)  
(Lehman, 2002) 
(International Joint Commission, 2003) 
(International Joint Commission, 2003) 
(Nat’l Assessment Synthesis Team, 2000) 
(Nat’l Assessment Synthesis Team, 2000) 
(International Joint Commission, 2003) 
(Kling et. al, 2003)  

Climate Change Projections for the Great Lakes 

• Warmer, drier summers 
• Warmer winters 
• Shorter cold season 
• More winter precipitation as rain  
• Warmer water 
• Less ice 
• Later freeze-up, earlier ice-out 
• More evaporation from lakes 
• Lower lake levels 
• Irregular, higher intensity storms 
• More flooding, esp. in spring 
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Great Lakes Water & Ice Levels In 2100  
Projections Vary  

• Models have inherent scientific uncertainty but are limited by 
non-scientific uncertainty over future emissions, making it 
seem like the models are less precise than they are. (Pollack, 2007) 

• 11 of 12 models project significant reductions in levels of the 
Great Lakes, ranging up to 5 feet. (National Assessment Synthesis Team, 2000) 

• More recent published models project lesser declines. (MacKay and 
Seglenicks, 2012; Lofgren et al., 2011) 

 
• Lake Superior, by 2090: 

° Evaporation will increase up to 39%.  
° Ice cover will decrease to only 2-11%                                 

of current February average levels.                                  
(Lofgren et al. 2002) 
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Today’s Plan 
Climate Change and Great Lakes National Parks 

• Climate change and 
national parks 

• Climate change is  
already happening 
here 

• Climate change  
projections for the     
Great Lakes 

• Exploring the impact 
on the park 
experience – and 
what we can do 

Stockton Island, Apostle Islands National Lakeshore 
Photo by William Cronon 
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Warmer and Longer Summers  

• More boats & boaters ill prepared for 
the cold, treacherous waters of Lake 
Superior. 

• “Shoulder” seasons will begin earlier, 
end later, and see more activity. 

• Warm waters will change the cold 
water fishery. 

• Increased turbidity and algae. 
• Shipwrecks and other submerged 

cultural resources will deteriorate 
faster. 
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http://photos.jetski.com/showphoto.php?photo=25&size=big
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More Intensive Storms 
More Dangerous Boating 

    Coupled with warmer 
temperatures, there will likely 
be more boaters unprepared 
for storms on the lake, 
leading to more groundings, 
capsizings, and more need 
for rescues. 

52 



N A T I O N A L   P A R K   S E R V I C E     •   A P O S T L E   I S L A N D S  N A T I O N A L  L A K E S H O R E  

Winter Recreation Opportunities Are Changing 
    Skiing, dog sledding, ice 

fishing, and exploring 
unique winter scenery are 
likely to be constrained to 
shorter and shorter 
seasons – and in poor ice 
years, severely limited. 

    (Notwithstanding 2014-15!)   
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Visiting the ice caves may be an endangered experience… 
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Bird Die-offs & Beach Closures 
•  2006-7 Botulism outbreak at Sleeping Bear Dunes National 

Lakeshore on Lake Michigan 
• Not caused by climate change… but conditions leading to 

outbreak are likely to be more common as climate warms  
(Lafrancois et al. 2010) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Slides from http://www.miseagrant.umich.edu/downloads/habitat/botulism-workshop/MichCoordMtg-2007-Bird-Die-off.pdf 
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Bird Die-offs & Beach Closures 
•  2006-7 Botulism outbreak at Sleeping Bear Dunes National 

Lakeshore on Lake Michigan 
• Not caused by climate change… but conditions leading to 

outbreak are likely to be more common as climate warms  
(Lafrancois et al. 2010) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Slides from http://www.miseagrant.umich.edu/downloads/habitat/botulism-workshop/MichCoordMtg-2007-Bird-Die-off.pdf 
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FIRST EVER Blue-green algal 
bloom on Lake Superior in 2012! 
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So What Do We Do Now? 

 

58 



N A T I O N A L   P A R K   S E R V I C E     •   A P O S T L E   I S L A N D S  N A T I O N A L  L A K E S H O R E  

Mitigation 
Linking Climate Change to Sustainability – Ramping Up – Leading by Example 
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“Without vigorous and persistent 
leadership …the goal of sustainability can 
not be achieved… A way to make 
environmental problems appear to be 
less daunting is to relate them to our 
communities and convey their relevance 
to our daily lives – as they unquestionably 
are relevant.” 

-- Gaylord Nelson 
Beyond Earth Day 

 2002 

Increase Commitment to Sustainability 

and then Lead By Example 
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Communication 
Educate Ourselves, then Deliver a Clear, Credible, Consistent Message 
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2015 G-WOW Workshop 
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Adapting Facilities and Infrastructure 
Planning with Climate Change in Mind 
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Adapting Facilities and Infrastructure 
Planning with Climate Change in Mind 
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Lake Level Decline Has Affected Infrastructure 
Adaptation at Little Sand Bay, Apostle Islands National Lakeshore 

Pre - 2006 Winter 2006-7 

Summer 2007 Winter 2007-8 
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Lake Level Decline Has Affected Infrastructure 
Adaptation at Little Sand Bay, Apostle Islands National Lakeshore 

Pre - 2006 Winter 2006-7 

Summer 2007 Winter 2007-8 
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Winter 2014 
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Adaptation Requires Changing the Paradigm 
• Climate change is not simply about the 

changes to natural environments and regional 
ecosystems…or some other place 

• We need to consider changes to, and rethink:  
° Experiences & expectations 
° Facilities & infrastructure  
° Human health and safety 

• Climate change is not just a natural resource 
issue 
° Communities, both human and natural 
° It’s a quality of life & economic issue 
° Especially for this area, whose sense of identity is so 

tied to the land and waters  
° Parks, protected places, and the communities they 

are part of will be different places in the future 
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Climate Change and the National Parks 
“For the past 25 years, I have been doing field work at high elevations in the … 
premier national parks, including Glacier, Yellowstone, Mt. Rainier, Yosemite, and 
Sequoia. In all of these parks, we are seeing the fingerprint of global climate 
change.  Glaciers are disappearing and plants, animals and insect pests are 
moving upslope at unprecedented rates.  

“Our national parks can no longer be protected from human influence by building 
a fence or hiring park rangers. Recall that national parks are an American 
invention. In fact, the writer Wallace Stegner often remarked that the idea of 
national parks was the best idea that we ever had. It’s my fervent hope that we 
find the will to address global climate change in order to ensure that the parks 
and wild places … continue to delight and inspire future generations. “  

 
Lisa Graumlich 

Former Director, School of Natural Resources                                                       
University of Arizona 

From http://www.earthsky.org/article/50989/20-scientists-speak  
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http://www.earthsky.org/article/50989/20-scientists-speak
http://www.earthsky.org/article/50989/20-scientists-speak
http://www.earthsky.org/article/50989/20-scientists-speak
http://www.earthsky.org/article/50989/20-scientists-speak
http://www.earthsky.org/article/50989/20-scientists-speak
http://www.earthsky.org/article/50989/20-scientists-speak
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Opportunity in a Crisis 
NPS Climate Change Case Study – Apostle Islands 
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Working to Make Sure Apostle Islands Deserves to be 
Called “The Most Sustainable National Park” in the US 

Lake Superior and the Apostle Islands From Space 

QUESTIONS?  FOR MORE INFORMATION 

B O B  K R U M E N A K E R   •  S U P E R I N T E N D E N T 

415 WASHINGTON AVENUE • BAYFIELD WI  54814  

                         (715) 779-3397 x101    

                     bob_krumenaker@nps.gov 
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For Future Generations… 

Working to Make Sure Apostle Islands Deserves to be 
Called “The Most Sustainable National Park” in the US 

Lake Superior and the Apostle Islands From Space 

QUESTIONS?  FOR MORE INFORMATION 

B O B  K R U M E N A K E R   •  S U P E R I N T E N D E N T 

415 WASHINGTON AVENUE • BAYFIELD WI  54814  

                         (715) 779-3397 x101    

                     bob_krumenaker@nps.gov 

Lake Superior and the Apostle Islands From … Home  
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