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Today’s Plan
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The Disclaimer (actually several)

* I'm not a climate change expert

* | won't try to make you one, either

« But | assume you read the papers

« We're not going to debate the causes of

2
global warming N - ?‘?

And Though:

« |'ve tried to document every assertion of fact or
scientific projection

« The conclusions are mine, not those of the NPS
(although that is changing rapidly, for the better!)
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Weather vs. Climate

* It's a question of time scale.
. Weather Is what's happenlng outS|de at any particular time.

Doppler Radar 600-Mile

st A} oo hminiusniusll  Caution: intense interest
In climate change can

cause hypersensitivity to

weather events!
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Climate Change or Global Warming?

« The terms are often used interchangeably.

« Global warming is an average increase in the temperature of
the atmosphere near the Earth's surface, which can
contribute to changes in global climate patterns.

« Climate change refers to any significant change in measures
of climate (such as temperature, precipitation, wind, or storm
frequency or intensity) lasting for an extended period
(decades or longer).

« According to the National Academy of Sciences, climate
change is preferred because it helps convey that there are
other changes in addition to rising temperatures.

From
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http://epa.gov/climatechange/basicinfo.html

Today’s Plan
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The Warm, Hard Facts

« “Warming of the climate ... is unequivocal.”

CLIMATE CHANGE 2007

http://data.qiss.nasa.gov/gistemp/2007

* Arctic temperatures have increased at

almost 2x the global average rate in the
last 100 years.

« Extreme temperatures are warmer: the coldest 10% of days
are warmer and less frequent over most land masses. The
hottest 10% of days are warmer and more frequent.

« Both trends are virtually certain (>99%) to continue.

« Polar regions have not been this warm for an extended
period for 125,000 years... and sea level rose 4-6 m then. _

(IPCC, 2007)
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http://www.ipcc.ch/ipccreports/ar4-syr.htm
http://data.giss.nasa.gov/gistemp/2007/

Carbon Dioxide in the Atmosphere

« 1850: 280 parts per million (ppm)

 June 2008: 386 ppm (up 37%) RECENT MONTHLY MEAN CO, AT MAUNA LOA

« Natural range over last
650,000 years < 300 ppm

« The average annual rate of
increase (1.9 ppm/year) is
Increasing and the largest
since direct measurements
began (1960).
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Historical and rate of change data from (IPCC, 2007)
Current data from NOAA, 2008
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http://www.ipcc.ch/SPM2feb07.pdf
http://www.esrl.noaa.gov/gmd/ccgg/trends/

Climate "Forcing”

Observed Temperature = Natural + Human Factors

l
Natural forcing only

— Observed
. Moadel simulation
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http://www.sciencemag.org/cgi/content/full/290/5499/2133
http://www.metoffice.gov.uk/corporate/pressoffice/myths/figures.html#atmos

Climate "Forcing”

Observed Temperature = Natural + Human Factors

|
Matural forcing including the effects of human activity

— hserved
Moaodel simulation
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http://www.sciencemag.org/cgi/content/full/290/5499/2133
http://www.metoffice.gov.uk/corporate/pressoffice/myths/figures.html#atmos

Arctic Sea Ice

Data Centers & Programs Science Publications
Current Ice Extent Current Ice
09/16/2007 09/21/2005
1 October 2007

Arctic Sea Ice Shatters All Previous Record Lows
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National Snow and Ice Data Center, Boulder, CO

median

_ ice edge ice edge
Total extent = 4.1 million sq km Total extent = 5.3 million sq km
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http://www.nsidc.org/news/press/2007_seaiceminimum/20071001_pressrelease.html

Greenland Snowmelt

2005 Melt o
Extent

—, Snowmelt in
Greenland in

- ~,. 2005 was the
SR most extensive

@ 1992 Melt Extent

\Li.ﬂmm Elevation |n the 27 yearS
of monitoring.

s “ (Steffen and Huff, 2005)
- O 'i ,-;,.

—;':" e -

P

2007
Greenland melt
breaks 2005
record by 10%

(NASA, 2007)

Jo laTsiaatuy

OpERICTOD

SI812

Graphic: http://cires.colorado.edu/science/groups/steffen/greenland/melt2005/melt2005and1992.5inch.jpg
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U.S. Plant Hardiness Zones Have Moved North

After USDA Plant Hardiness Zone Map, USDA Miscellaneous Mational Arbor Day Foundation Plant Hardiness Zone Map
Publication No. 1475, Issued January 1990, publishied in 2006.

Zone
HE NN B Bl
4 5

2 k] 4] 7 ] 9 10

Hardiness zones are based on average annual low temperatures
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http://www.arborday.org/media/zones.cfm

Zone Changes Since 1990

Zone Change
| 2
—

ne change
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http://www.arborday.org/media/zones.cfm

U.S. Plant Hardiness Zones Have Moved North

Changes in Plant Hardiness Zones
Great Lakes: 1990 - 2006

e
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-20 to -10 °F

=20 to 10 °F

2 3 4 3

From
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http://www.arborday.org/media/zones.cfm

Recent Temperature Anomalies in the U.S.

Observed Annual Temperature Anomaly 2000-2006

Source:
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Wer-elated Disasters Have Increased

jl © There have been four times as many
I weather-related disasters in the last 30 years
than in the previous 75 years.

» Definition: A weather-related disaster must
: meet one of the following criteria:

Uniied Stsios

> 10 or more people killed

> 100 or more people affected

> Declaration of a state of emergency
> Call for international assistance

* Includes droughts, extreme temperatures,
fl tornadoes, waves and surges,
wildfires,) and wind storms

M Source: Center for Research on the Epidemiology of Disasters
ore on Published in the NY Times May 31, 2008

this later!
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http://www.nytimes.com/2008/05/31/opinion/31blow.html?ex=1212897600&en=0c5538b49e007385&ei=5070&emc=eta1

Observed Secondary Effects of Climate Change

e Sea level rise

o 20% century rate of rise > 19" century rate
> Accelerating increase since 1993 is very likely (90%) due to melting ice sheets.

> Rise is now ~3.1mm/yr. (rcc, 2007)
 QOcean temperatures have increased
> |Increases detected to 3000m depths (rcc, 2007)

« Shift in species ranges

> 6 km toward poles per decade in the 20" century.

> "Very high confidence (>95%) in a global climate change fingerprint.”
(Parmesan and Yohe, 2003)

« Change in phenology and “temporal mismatches”

> Spring events came more than 2 days earlier per decade. (Parmesan and Yohe, 2003)
> 90% decline in pied flycatchers in the Netherlands due to food species

peaking prior to spring migration. (Both et al., 2006)
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What Scientists Project for the 21st Century

Photo from

» Atmospheric CO, will continue to rise for
several decades regardless of what we do with
emissions.

Global surface temperatures will rise at least
~ 0.2°C per decade for the next 20 years.
(They have risen ~ 0.74 °C over the last
century.)

« Continued greenhouse gas emissions at
current or increasing rates will accelerate CO,
rise and cause many changes to the global
climate system larger than those observed
thus far.

(IPCC, 2007)
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http://www.ipcc.ch/SPM2feb07.pdf
http://www.net.org/relatives/4122.pdf

Specific 218t Century Projections

More:

NATIONAL PARK SERVICE

Extreme heat (both temperature
and frequency)

Extreme precipitation (both
amount and frequency)

Precipitation at high latitudes

Intensity of typhoons and
hurricanes

Antarctic ice sheet will increase
In mMass.

L ess:

e APOSTLE ISLANDS NATIONAL LAKESHORE

Snow cover

Greenland ice cover (despite
increase in precipitation)
Precipitation in subtropical
regions

Atlantic Ocean circulation will
slow down but it is very unlikely

there will be an abrupt transition
in the 21st century

(IPCC, 2007)



http://www.ipcc.ch/SPM2feb07.pdf

Today’s Plan

* |Impacts on National Parks
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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?

« What can and should the NPS do?
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The National Parks are Changing - Fast

« Glacier National Park is likely to
*  have no glaciers by 2030

From

« Or as soon as 20227
- “[W]e're about eight and a half years ahead
of schedule. Our initial projection has proved
too conservative. They're going faster than

we thought."
— USGS ecologist Dan Fagre 10/1/07

From

« Shrinking glaciers cause:

> Less water in streams > Major vegetation shifts
> Warming water > Loss of alpine habitat
> Changes in aquatic biota and fish ° Increase in fires

> Declines in species that depend on fish
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http://www.bioone.org/perlserv/?request=get-abstract&doi=10.1641%2F0006-568(2003)053%5B0131%3AMCIGCI%5D2.0.CO%3B2&ct=1
http://www.bioone.org/perlserv/?request=get-abstract&doi=10.1641%2F0006-568(2003)053%5B0131%3AMCIGCI%5D2.0.CO%3B2&ct=1
http://www.bioone.org/perlserv/?request=get-abstract&doi=10.1641%2F0006-568(2003)053%5B0131%3AMCIGCI%5D2.0.CO%3B2&ct=1
http://www.missoulian.com/articles/2007/10/01/outdoors

The National Parks are Changing - Fast

« Joshua Tree National Park is likely
to lose its Joshua Trees under the
predicted 21st century doubling of
CO, scenario

From
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http://photo.itc.nps.gov/storage/images/jotr/jotr-Thumb.00001.html

The National Parks are Changing - Fast

* Much of Everglades National Park will be flooded under
predicted 21st century sea level rise scenarios (which do not
include possible rapid melting of the Greenland ice cap).

Everglades National Park | Emissions Temperature  Sea Level
S Scenario  Increase (°C)  Rise (m)
Constant
Year 2000
Minimum 0.18 - 0.38
Likely ' (7-15in)
Maximum 0.26 — 0.59
Likely ' (10-23 in)

(IPCC, 2007)

(NPS/Everglades National Park)
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http://www.ipcc.ch/SPM2feb07.pdf

Wildfires are Increasing
Affecting National Parks and Other Public Lands

CoA'N A D A

« Warming and
earlier springs
are increasin g PREGON _poiged :-f%tey
fire activity

(Westerling et al. 2006)

o WASHINGTON

UNITED STATES
NEVADA

UTAN
CALIFORNIA

Graphic from

« “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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http://www.economist.com/daily/chartgallery/displaystory.cfm?story_id=9688989

It's Not Just the Mountains and Coasts
National Parks in the Middle of the Country are Affected by Climate Change

The Appalachians, e.g. The Great Plains, e.g. The-Deserts e.g.
Great Smoky Mountains  Badlands National Park Big Bend National Park
National Park

The Heartland, e.g.
Buffalo National River

The Great Lakes,e.g.
Isle Royale National Park '+ m:

-
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The Preservation Predicament

The Preservation
Predicament

Ecologists fear that global warming will make
protected landscapes inhospitable to prized
species.

NATIONAL PARK SERVICE

e APOSTLE ISLANDS NATIONAL LAKESHORE

€he New JJork Eimes

Tuesday, January 29, 2008

“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.”

Land conservation done so far has not
been a wasted effort.

Many argue that preserved areas will
contribute immensely to ecosystem
resilience as the climate changes. ...




Today’s Plan

* Apostle Islands Case Study
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Case in Point

Lake Superior and Apostle Islands National Lakeshore
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Lake Superior is Warming Rapidly

Air temp: ~0.06 Chyr
*— Waler tamp: ~0.12 Chr
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Water temperatures are rising at
twice the rate of air temperatures
since 1980

This correlates with decreasing
ice cover over the same period

Research is by Jay Austin and
Steve Colman of the Univ. of
Minnesota Large Lakes
Observatory (Duluth)

From
(Austin and Colman, 2007)

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

From



http://www.d.umn.edu/~jaustin/ICE.html
http://www.planetark.org/dailynewsstory.cfm?newsid=48179

Temperatures at Devils Island

Apostle Islands National Lakeshore, Wisconsin

7.5
7.0
6.5
6.0
5.5

5.0

4.0

3.5
064 Celcius degrees increase per decade, +1- 0.32 degrees

3.0
1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
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From NOAA data records at http://www.ndbc.noaa.qov/station history.php?station=disw3




Temperatures at Devils Island

Apostle Islands National Lakeshore, Wisconsin
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From NOAA data records at http://www.ndbc.noaa.qov/station history.php?station=disw3




Temperatures at Devils Island

Apostle Islands National Lakeshore, Wisconsin
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From NOAA data records at http://www.ndbc.noaa.qov/station history.php?station=disw3




The Madeline Island Ice Road

Adjacent to Apostle Islands National Lakeshore
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The April 15 Ice Out Line is Moving Northward

Breakup isophenes
15 April

e 2000 - 2004
1995 - 1999
1990 - 1994
1985 - 1989

1980 - 1984

| 1975 - 1979

0 100200 km ! - ® study lakes

Jenson, Benson, Magnuson et al., 2007
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Spring Is Coming Earlier in Wisconsin

; Average Average
+ Nina Leopold Bradley

repllcated her father Aldo’s Robin arrival March 20 March 12
] Hepatica first bloom April 15 April 8

phen()logy StUd|eS at “The House wren arrival May 4 April 23
” Columbine first bloom May 19 May 10
ShaCk near BarabOO. Baptisia first bloom June 14 May 29

« Data show the arrival of spring has advanced 1.2 days
per decade over the last 60 years, correlating with a
gradual increase in regional
temperature.

From the Proceedings of the National Academy of Sciences 96:9701-04 (1999) at

and the newsletter of the Aldo Leopold Foundation at
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Plant Hardiness Zones Are Moving North

Changes in Plant Hardiness Zones
Great Lakes: 1990 - 2006

e
I.:Tﬁln t‘?‘_znnF - 1'I'I|::_

-20 to -10 °F

=20 to 10 °F

2 3 4 3

1 HHWs h-'l. Tl M ational Al .[-.II.:I,' Fi||LI:'||!|..|I:;|||'|:II

From
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http://www.arborday.org/media/zones.cfm

Climates Will Migrate South

winter

From
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http://www.ucsusa.org/greatlakes/glimpactmigrating.html

Great Lakes Water Levels — Projections Vary

NATIONAL PARK SERVICE e APOSTLE ISLANDS NATIONAL LAKESHORE

Models have inherent scientific uncertainty but are limited by
non-scientific uncertainty over future emissions, making it
seem like the models are more imprecise than they are.

(Pollack, 2007)
lce cover drives lake level models since winter evaporation

affects lake levels more than precipitation. (ofgren etai. 2002)

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

Evaporation from Lake Superior will increase by 7-17% by
2030 and 19-39% by 2090. Ice cover will decrease by 2090 to
only 2-11% of current February average levels. (ofgren etai. 2002)

The 2 most recent major models differ: one has Lake Superior
levels decreasing from long term averages by 9" by 2030 and
177 by 2090; the other has levels stable to rising by 4.”

(Lofgren et al. 2002)




Projected Ecological Impacts

« Spruce, hemlock, and fir forests will

Sh N k (Union of Concerned Scientists, 2003)

* Birch communities are likely to
dramatically decrease in the US, and
largely shift into Canada. Oak/hickory
and oak/pine habitats will likely

INcrease. (National Assessment Synthesis Team, 2000)

 Increased fire frequency.

(He, Mladenoff, and Gustafson, 2002)

« Cold water fish species such as lake
trout, brook trout, and whitefish may
decline dramatically while cool water
species will expand their ranges.

(Union of Concerned Scientists, 2003)
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The Boreal Forest May Die in the Next 50 Years

Global meltdown

A tipping point is the place of no return. This map shows
the nsk of different tipping points being passed this
century if global warming continues at 3-5C

@ nigh risk
LEast unhDertakaty.
Thess are e most
syelb g b s e

G "There's a perception that
O e global warming is something
e | African "\ that will happen smoothly into
Lo ety oo \ ) the future, but some of these
SV BN W dies ecosystems go into an abrupt
" 4 decline when warming reaches
a certain threshold," said Tim
Lenton, an environmental
scientist at the University of
East Anglia and lead author of

the study.
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http://www.guardian.co.uk/environment/2008/feb/05/climatechange

The Recent Drought in the Upper Midwest

C Drought Sewverity Index by Division
. 4
Warmer’ drler Summers Waakly Yalue for Period Ending 31 MAY 2008

« Warmer winters o ons ferm Falmer
« Shorter cold season y
* More winter precipitation as rain
« Warmer water

« Lessice

« Later freeze-up, earlier ice-out

* More evaporation from lakes b, T
« Lower lake levels A S 5\

iy )
[ -4.0 or less (Extrema Drought) \L\CLIMATE PREDICTION CENTER, NOAA™J

[] =30 te =3.9 (Savara Orought) L] +2.0ta «2.9 (Unusual Moist Spall)
[]-2.0 te -2.9 (Maderate Drought) O +3.0 te «3.9 (Very Maolst Spell)

[[] =1.9 ta +1.8 {Near Hormal} B +4.0 and above [Extremely Moist)

NATIONAL PARK SERVICE e APOSTLE ISLANDS NATIONAL LAKESHORE




Climate Change Projections for the Great Lakes

« Warmer, drier summers
 Warmer winters

« Shorter cold season

* More winter precipitation as rain
 Warmer water

« Lessice

« Later freeze-up, earlier ice-out

* More evaporation from lakes
 Lower lake levels

* lrregular, higher intensity storms
« More flooding, esp. in spring
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Climate Change Projections for the Great Lakes

« Warmer, drier summers (IPCC, 2001)

 Warmer winters (IPCC, 2001)

« Shorter cold season (International Joint Commission, 2003)

« More winter precipitation as rain  (Wuebbles and Hayhoe, 2004)

« \Warmer water (Lehman, 2002)

« Lessice (International Joint Commission, 2003)

« Later freeze-up, earlier ice-out (International Joint Commission, 2003)

« More evaporation from lakes (Nat'l Assessment Synthesis Team, 2000)
* Lower lake levels (Nat'l Assessment Synthesis Team, 2000)
 lIrregular, higher intensity storms (International Joint Commission, 2003)

« More flooding, esp. in spring (Kling et. al, 2003)
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Lake Superior Water Level - Observed

LAKE SUPERIOR WATER LEVELS - JUNE 2008

2007
JUN | JUL

P,

b3
=1
=

washingtonpost.com

HEWS | OPINIONS | SPORTS | ARTS & LIVING | Discussions | Photos & Video | City Guide | CLASSIFIEDS | JOBS | CARS | REAL ESTATE

Lake Superior Sets Record for Low Water

# averages Maximum and Minimum for pericd 1318-2007
By JOHN FLESHER

The Associated Press

Monday, October 1, 2007; 6:24 AM
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http://www.lre.usace.army.mil/greatlakes/hh/greatlakeswaterlevels/waterlevelforecasts/monthlybulletinofgreatlakeswaterlevels

The Current Lake Superior Water Level
June 3, 2008

ERESNNNNES
-

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

*The normal annual fluctuation in

Lake Superior is less than 13”
(Crowley, 2006)

*September 2007: the lake was 22"
below normal

[t remains 10” below normal

*Normally, the lake drops in fall but
it rose last fall before dropping

Do we even know what normal is
any more?

NATIONAL PARK SERVICE e APOSTLE ISLANDS NATIONAL LAKESHORE


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

Lower Water Levels in Lake Superior

We've Seen it Lately — This Is Not Just Some “Possible” Future

» Recreational infrastructure: fixed docks will be too high, ramps
will need to be extended, more navigational hazards will be
exposed.

« Commercial shipping: locks and berths will be too shallow.
Ships will have to carry less to float higher.

 Ephemeral wetlands (e.g. the Kakagon Sloughs south of the
Apostle Islands), hugely important biological areas, may dry
up, affecting wild rice beds, fisheries, and possibly tribal
communities.




Lower Water Levels in Lake Superior

We've Seen it Lately — This Is Not Just Some “Possible” Future

Bad River wild rice harvest cancelled
By Chad Dally

Thursd aw, August O9th, 2007 10:235:05 Ahd

The fears of many Bad River tribal members have
been realized: For the first time in history, there will
be no harvest of wild rice this year within tribal
boundaries.

ThF' Bad River Tribal Council =4r|r||‘|IJr'|l‘F'd an

l—'l_irll—' day that, dul—' to extremely low water levels
a one-year hl-ltlJ i1z in place for rice Ln-'d in the
12 |:||:||:| acre | 1, Bad Fiver and Bad River
=lough c llrrI[l|l-' as well on Honest John Lake and
the Sand Cut Sloughs llﬁ of Dak Point.

"This is llrrn-'thlrlq ve have to do as a people,” said
{1 = O wearden with Bad Hiver's
e ; I:-'I oto platural Reso ||—'r|t IHFDI "t's
iz artlnln- arnr:: I':E: on, Justin, harrest et L”“j L”Jt daic
e e l—=:2.al-:a!;|-:-n T t-;II- -4L||||Jt ||||||- ing ahead seven qn-rn-r-:tlun and the
August, 2006, need to protect it for our children and grandchildren.”

 Ephemeral wetlands (e.g. the Kakagon Sloughs south of the
Apostle Islands), hugely important biological areas, may dry

up, affecting wild rice beds, fisheries, and possibly tribal
communities.



More boats ill suited for the cold,
treacherous waters of Lake Superior,
e.g. jet skis, pontoon boats.

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

Warm waters will change the cold

water fishery.

Increased turbidity and algae in the

Lake.

Shipwrecks and other submerged
cultural resources will deteriorate

faster.

NATIONAL PARK SERVICE
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http://photos.jetski.com/showphoto.php?photo=25&size=big

More Intensive Storms

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.
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More Dangerous Boating/More Need for Rescues
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Vulnerability of Coastal Areas on the Great Lakes

Relative Coastal D dow .
Change Potential _ Relative Coastal

Lake Superior - Change Potential
Assessment of
i e Apostle Islands
A T s National Lakeshore
St B ¥ (APIS) to Lake-

1alaand
g - Level Changes

Ml E||Zabeth A
= e Pendleton, E.
] ' Robert Thieler, S.
AP . ' Jeffress Williams
Bayficld T
Peninsula E o ctipet™ USGS Open-File
] ' Report 2005-1249

Apostia Islands
Matonal Lakeshone

Cheguameagan
Eay
-

o

From http://woodshole.er.usgs.gov/
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http://woodshole.er.usgs.gov/project-pages/nps-cvi/parks/APIS.htm

Today’s Plan
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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 ¥~ = Vl_f{f‘gﬁ
protected areas in the face of climate change? "‘f-‘, b2

« What can and should the NPS do?
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Increase Commitment to Sustainability

and then Lead By Example

U5 Departmert of Bhe Indor ion

Apostle Islands National Lakeshore Watiinrad Pk Sarvice “
)
-

Superintendent's Order # 31

..... - .l = , -- '% ’
A ble Bayfied

»  Apostle Islands National Lakeshore
o Sustainability Best Management Practices
July, 2007

(T2

-
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Increase Commitment to Sustainability

and then Lead By Example

“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.”

: 4 fi(Gao wetson - Gaylord Nelson
— S ' Beyond Earth Day
2002

»

;ll'h '\Ihlﬂ‘.ﬂﬂ Kesfbdy Je
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Educate Ourselves and Others

Climate Change in Mational Parks [t - 3 &

ﬂ E m E ==

L, {
%

Climate Change

D biech Srwme, irimsal mecwpsch, s ks fres lakas @ pert s

Impacts of Midwest Warmming
i

1 Memorial Gardlen

— --I-*.ﬁl:-‘
-

Determine the message and deliver it consistently!
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Educate Ourselves and Others
Climate Friendly Park Workshop July 2007

gt DORUOR Other -Everglades
Climate 'gf‘te_""ay
| Friendly 299
. *Glacier Bay
National

*Great Smoky Mtns
Parks: .Hawaii Volcanoes
*Pictured Rocks
*Point Reyes
*Rocky Mountain
*Yosemite

«Zion

@ e

. 1.3""‘1-
Apostle Islands develops action plan [ asiay

for climate change Lt Ao P

By CHAD DALLY
The Daily Press

For more information, see http://www.nps.gov/climatefriendlyparks
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Total GHG Emissions = 672 MTCE*

*Metric Tons of Carbon Equivalent

Energy Transportation Waste Total
Park Cperations 3z 44 11 87
Visitors 1 4909 E01
Apostle Islands
Cruise Service 0 85 1] a5
Total g3 628 11 672
Energy H Transportation Waste

Park Total GHG
Emissions =
672 MTCE

Park Operations
GHG Emissions =

87 MTCE

Visitor GHG
Emissions =
501 MTCE

37% ‘ ,

CFP Park Emission Inventory Results Q0

Spring 2008

25,000
20,000 +

15,000

10,000 <

3,000

hua]jiu;

IRt B

P FEF T IS L LSS S EE

= Energy

O Transportaticn

B Waste

1 Qrihver

Coz CH4 MNz0 HFCs Total
Energy 32 1 ] A, a3
Transportation 622 1 5 [l 628
Waste 0 11 1] A, 11
Total 654 13 3 0 G672

MA& - Nok Applicable

Transportation GHG Emissions = 628 MTCE

2% S%
3%

- 77%

13%

Highway Vehicles
Equipment

Park Watercraft
Visitor Watercraft

Cruise Service
Watercraft



Plan for Change / Adapt Facilities as appropriate

AprosTLE IsLanDs Nanonal LAKESHORE
Wisconsin

pmﬂmgi N TR r.'m SR @ L

the mext 15 fo 20 wears. This mew monggemes plam el
v the first Giee becasse
o Walsom Wilderme.

Wehave learmed a lot about the
to vou, and we hooe foen fhe s
oursdves As e prepore

mental Inpact Statementfio

Thisnewsletter bphlighs sevem esthot e balieoe are
ahpropriate far the penersl mmamagerent plm
and oulivees several diferemnt ap_pruz.'lf

i:l_gﬂng in thi importes pa.ln:m:g' }n:-c.-."ss by revieusag s new
T SO

Krumezmaksr
S pevivate md et

NATIONAL PARK SERVICE e APOSTLE ISLANDS NATIONAL LAKESHORE



Protect Species / Adapt to Ecological Changes

From High Country News 2/4/2008

NATIONAL PARK SERVICE

This is the most difficult of the strategies.
Do we know how? Can it be done?
Should we even try?

Should we create refugia in new habitats?

If so, what's the impact on the “receiving”
area’?

A protected species in one area may look
like an invasive species in another...

Does “native” still have a meaning for
protected area policy?

We need to manage for maximum
resiliency...

e APOSTLE ISLANDS NATIONAL LAKESHORE


http://www.hcn.org/servlets/hcn.Article?article_id=17481

Most Importantly: Change the Paradigm

« Climate change is not simply about the changes to park
environments and regional ecosystems...

* We need to consider changes to, and rethinking of:

o Experiences Glacier National Park... .

.--_F...i"

> Expectations

o Safety

> Facilities and access
> Demands on management agencies

> What it means to “conserve unimpaired”

« Climate change is not just a resource management
ISsue; it's a protected area management issue -- and one
for our gateway communities and visitors.
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Climate Change and the National Parks

“For the past 25 years, | 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. *

bome ndwres Bog  reloshews siymeichy e dbeel press achme  omba

A ) Lisa Graumlich
\ E&TTh-'bk}’ Director, School of Natural Resources

University of Arizona
From
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http://www.earthsky.org/article/50989/20-scientists-speak

What Should the NPS Midwest Region Do?

Strategy and Tactics From the 2007 MWR Superintendents’ Conference
to “Mainstream” Climate Change

IDEA ACTION STATUS

Assure scientific credibility *Peer-reviewed “Talking Points” *Complete for
Great Lakes

Develop interpretive materials *Acquire national brochure *Done
*Develop 3 MWR site bulletins *Done

Increase park sustainability » Encourage Climate-Friendly Park *APIS, PIRO
Workshops and Action Plans

* Develop regional emphasis or incentives

Accountability *Superintendent critical element In FY08
Supt. EPAPs

Incorporate into planning at all ldentify resources at risk
levels, disciplines -Guidelines for appropriate adaptation

Develop carbon offset program » Keep it in the MWR? NPS?
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Where to Find NPS Climate Change Resources

Bookmarks Tools Hep
o — - ' ;‘Tf ¥ htp:/fmidwest nps.goy
— Mathenal Park Service S
M Idwest N et U.5. Department of the Interior | 550
L
Gateway to the Midwest Region

HOME OFFICES PARES EYENTS InsideMNPS QUICE LINES  SYSTEMS

Fidwas et Search

Ernest Quintana,
al Director

iy S alaendar

. it 7 e MWRO
Directory Lookup N Ll ¥ WeatherLine
. .'\. .-: A - u

402-661-15NO |
Dot - (TTGH) -
m-l:!;ﬂ-!lgﬂ

fer Inclerment Weather Closings

MW RD

Laka Michigan

"M m”‘“’! Headlines ....-E'?”ma.m C“Ck on
the earth!

* 008 Junior Ranger Contest Announced

Wimw Mors
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Where to Find NPS Climate Change Resources

fofficefmwro/fclimate.cfm

. Mational Park Service
N e U.5. Department of the Interior

Gateway to the Midwest Region

HOME OFFICES PARKS EVEMTS InsideMPS QUICE LIMKS SYSTEMS

Midwesthat Search

Midwest Region

Climate Change in the Midwest Region

various docurnents and presentations concerning the dimate change in the Midwest Region are
available balow:

Bullatin - Graat Lak
& Bulletin - Gre
a Bullatin - H
& Talking Point

ntact Bob Krumenakar,
=101 or

Last Updated 1/17/2005 MidwestMet  pps.goy  InsideiPS
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Where to Find NPS Climate Change Resources

i:@-‘-’:“h’m@ Friendly Parks - Mozilla Firef

File Edit View History Bookmarks Tools Help

iET . hip: i nps, gov fclimatefriendiyparks/ ¥ | | |[Glz|5oogle

Natienal Park Service
U.5. Department of the Interior

HOME FIND A PARK CFP MEMBER PARKS

EXPLORE CLIMATE
FRIEMDLY PARKS Apostle Islands

BECOME A MEMBER T o ME . National Lakeshore

RESOURCE CEMTER : MH Ly i Drefarvvare Water Gap
CONTACT US | S i 0 ] Mational Recreation

Area

FADS

4 ’ ) ! TH ﬁ Everglaces Mational
Do Your Part for Climate =y 5 Park

Friendly Parks N i
i I K . Gatenvay Mational
CLIP Tool: Inventory % o L o .| Recreation Area

Module

CLIP Tool: Action
Planning Module

Listsery

Ta =ign up far the Climate
Friendly Parks listserv: click
the link above and type
"subzcribe” into the subject
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8 Clacier
Mational Park

Glacier Bay

Mational Park
ﬁ Harneaii Yolcanoes
| Mational Park
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Where to Find AINL Climate Change Resources

Follow this link on our home page
www.nps.gov/apis:

Climate Change and Sustainability

Learn about how clirmate change will affect Lalke Superior
and the Apostle Islands, and some of the the park's efforts
to address the issue,

more...
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Where to Find AINL Climate Change Resources

Bookmarks T
'E L http:/fwww . rps.goviapismaturescience/climate-change-and-sustainabiity. htm

54 Friends Blog Comments & APIS puble (=] APIS Iniraret (] Midwestiet L NPS [ Do Your Part

Climate Change and Sustainability
=L Hﬁm
i - — =
S nila

B CLIMATEFriendly PARKS @

sians and other global-warming gaseas

Nravel Green Wisconsin

"l. Apostle Islands Nabonal Lakeashors has been cartifed 5 8 Travel

Missing:

Research
needs and
opportunities
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Do Your Part! For Climate Friendly Parks

& - o [ it e dovourpartparks.org =] ICl=l e e k] | = @
T, NPS staff Site Only. NPS Visitor Site Coming Soon.

YUU ' HOME | LOG I | MY ACCOUNT | CONTACT US |

ECLIMATEFriendly PARKS @ Reduce Your Carbon Footprint

=
] S ] ] ] ] ] ] S ] ] ] ] ] ] ] ] ] ]

CURRENT NATIONAL PLEDGE: 1,017,567 Ibs. (0.83 %) 122,000,000 |bs, <42
v i e

RITTIT R Pick a Park to Start EEENE e

visiters who have pledged to I—
do their part to protect our
national parks.

START DOING VUUR PART!

CLICK TO SEE Hﬂw t urks

5 percent of
Hational Park
visitors reduced
the number of
miles they drove
by 10 miles per
week, they would
save T hillion bz,
of CO2 per year.

Dl SR G o A A -_-mlnmindungmrmrtndjuppung:u[ﬁﬂtglﬂ!ﬂ_nﬂ.."x :

-

| HOWITWORKS | SCIENCE & IMPACTS | CLIMATEFmendly PARKS | RESOURCES | SUBSCRIBE TOE-TIPS | SEND FEEDBACK

N Do Your Part! for ClimateFriendly Parks is a joint effort of:

_———
: i Blopa o . SUPPDRT PAHES &
Mational Parks Conservation Association -_.-;_j J"” ﬂuus A
Profecting Our Nahiona! Purks e Futarr Generations® SPOMNSOR of
l J DO YOUR PART!
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Do Your Part! For Apostle Islands

- i@ | L http:/www. doyourpartparks.ora/apis.php v B | |Gl Google 1 - F X
NPS Staff Site Only. NPS Visitor Site Coming Soon. &

Boty,
YUU ' HOME | LOG I | B ACCOUNT CONTACT US |

ECLIMATEFriendly PARKS § Reduce Your Carbon Footprint

o)} o)} o)} o)} o) +N)} oN)] o)} )} o)} o)} oN) o)} oW} o)} =N} N} «w; o} E
=} o=} e=) o)} -} L -} ol el af)] o} el g an] ag} ) «n] «n} -II %

CURRENT VISITOR PLEDGE: 11,723 Ibs. (1.17 1.000.000 Ibs g

| support Apostle Islands Apostle Islands National Lakeshore Red:ﬁa‘gu?:;:n; r:ug:rmi
National Lakeshore by helping - -

to reduce 1 million Ibs. of CO3 e ,,.” Pick a Park
| nationally. : —_—

CLICK HERE TO SIBH Up

To Support |

i 5 percent of

: Haticnal Park

. % visitors washed

o their clothes in

M cold water instead

| - b of hot, they would &

1 e am ¥ BE= =ave 1.5 billion Ibs, S

" of CO2 per year. |8 4

¥ i Sy .:_.}."1..‘;.:.,‘_:!:'—“-.;'
- - g 3
T R TR

b B AV

| HOWIT WORKS SCIEIK'-EIWICTS | CLIMATEFmendly PARKS | RESOURCES | SUBSCRIBE TOE TIP'S SEND FEEDBACK

SUPPORT PARES &
BECOME A
SPONSOR of

DO YOUR PART!
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We’'ve Got Some Work To Do...

] QUESTIONS? FOR MORE INFORMATION
?;; BOB KRUMENAKER ¢ SUPERINTENDENT
e 415 WASHINGTON AVENUE e BAYFIELD WI 54814
(715) 779-3397 x101

bob_krumenaker@nps.gov
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