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Objec&ves:	
	

•  Not	here	to	“convert”	
•  Not	Team	A	vs.	Team	B	
•  Not	poli.cal	
•  Here	to	“plant	a	seed”	
•  Here	to	be	respecAul	of	others’	

opinions	



Want	To	Save	Some	Green?	
	

How	do	you	form	your	opinions?	
What	are	your	sources?	

What	is	your	plan?	
	



What	is	the	first	vision	
that	pops	in	your	head	

when	I	say… 	
	



What	is	the	first	vision	
that	pops	in	your	head	

when	I	say…	
	

CLIMATE	CHANGE	
or	

GLOBAL	WARMING	
	



Extreme	Weather	

Polar	Bears	

Ice	MelKng	
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NASA	

NPS	

NASA	



2016	Opinion	Poll	



 1.)	Do	you	think	global	warming	is	happening?	
	1.)	Es.mated	%	of	adults	who	think	global	warming	is	happening	

	
	

	2.)	Do	you	think	global	warming	is	mostly	caused	by	human	ac.vi.es?	
	2.)	Es.mated	%	of	adults	who	think	global	warming	is	mostly	caused	
	 	 	by	human	ac.vi.es	



  

69% 	1.)	Es.mated	%	of	adults	who	think	global	warming	is	happening	
	
	

52% 	2.)	Es.mated	%	of	adults	who	think	global	warming	is	mostly	
	 	 	 	caused	by	human	ac.vi.es	



	
	3.)	Do	you	think	global	warming	will	harm	plants	and	animals?	
	3.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	
	 	 	plants	and	animals	



	

68% 	3.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	
	 	 	 	plants	and	animals	



What’s	wrong	with	this	picture???	



Direct	effects	of	late	snow	/	early	spring:	
Camouflage	mismatch	

•  Some	wildlife	change	color	to	
match	snow	in	winter		

•  As	snow-free	period	increases,	
animals	vulnerable	in	spring	
and	fall	

•  Weekly	survival	decrease	of	7%	
•  Can	they	adapt	to	survive?	

Snowshoe	hare,	Lepus	americanus	

Mills et al. PNAS 2013, Zimova et al Ecology Letters 2016 



	 	 	 	 	 	 	 						Imagine:	
You	are	a	Caribou	on	migra.on	

looking	forward	to	spring.me	greens.	.	.	



Caribou (Rangifer tarandus) 

Trophic	mismatch:	Lack	of	synchrony	between	the	
phenology	of	consumers	and	that	of	their	resources	

•  Caribou	in	Greenland	
	 	(Post	and	Forchhammer	2008)	

•  Plant	emergence	date	driven	by	
temperature	

•  Caribou	migrate	to	calve	in	areas	
of	high	produc.vity	

•  Reproduc.on	decreased	4-fold	
because	Caribou	missed	peak	
green-up	



•  In	1850,	GNP	had	150	glaciers		
•  Increased	mel.ng	since	1980	
•  Es.mated	all	glaciers	melt	by	2030	
•  Limits	fresh	water	for	animals	
•  Nega.vely	warms	lakes	and	rivers	for	aqua.c	life	

Glacier	Na.onal	Park,	Montana	

Aaron	Jungbluth	



Do	we	need	to	change	the	name	of	
Glacier	Na.onal	Park?	



2004 

1941 1880s 

2005 

Muir	Glacier	–	Glacier	Bay,	Alaska	Muir	Glacier	–	Glacier	Bay,	Alaska	



A	Change	With	a	Twist:	
Carrizo	Plain	Ecosystem	Project	(CPEP)	



Carrizo	Plain	Na.onal	Monument	
    Largest remnant of San Joaquin Valley 

grassland ecosystem (1,000 km2) 

John	Roser	

Alison	Cleary	



Griffin	&	Anchukai.s	Geophys	Res	Le4	2014	



Drought	Transformed	the	Landscape	
Spring	2011	

Spring	2014	

Spring	2011	

Spring	2014	
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Drought	

Response	of	a	keystone	species:	
The	Giant	Kangaroo	Rat	

•  Plants	were	able	to	recover	on	their	own	when	the	rains	came	back	
•  What	is	the	limit?	



Have	you	no.ced	
any	changes	in	

your	own	
backyard?	



 4.)	Do	you	think	global	warming	will	harm	you	personally?	
	4.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	them	personally	

	
	5.)	Do	you	think	global	warming	will	harm	people	in	the	United	States?	
	5.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	people	in	the	U.S.		
		
	6.)	Do	you	think	global	warming	will	harm	people	in	developing	countries?	
	6.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	people	in	
	 	developing	countries	



38% 	4.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	
	 	 	 	them	personally	

	

56% 	5.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	
	 	 	 	people	in	the	U.S.	

	

61% 	6.)	Es.mated	%	of	adults	who	think	global	warming	will	harm	
	 	 	 	people	in	developing	countries	



Plan.ng	Zones	
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Bird	Habitat	Shios	
Na.onal	Audubon	Society	-	Study	of	314	Species	

Recorded	Data	
2000	

Predic.on	
2080	

Handout	of	CiKzen	
ScienKst	Project	
OpportuniKes	

later.	.	.	



Nine-banded	Armadillo	



We	have	just	discussed	changes	
concerning	animals	and	habitat.	

What	about	the	people?	



	
	7.)	Do	you	think	global	warming	is	already	harming	people	
	 	 	in	the	United	States	now	or	within	10	years?	
	7.)	Es.mated	%	of	adults	who	think	global	warming	is	already	
	 	 	harming	people	in	the	United	States	now	or	within	10	years	



 	

49% 	7.)	Es.mated	%	of	adults	who	think	global	warming	is	already	
	 	 		harming	people	in	the	United	States	now	or	within	10	years	



American	Red	Cross	did	more	work	with	
disaster	relief	efforts	in	2017			

than	the	last	4	years	combined.		

Was	last	year	simply	
extreme	weather	or	
is	there	something	
else	going	on?	



Sarichef	Island,	Alaska	
•  Inhabited	for	400	years	

NOAA	–	Pacific	Marine	Environmental	Laboratory	(PMEL)	



Sarichef	Island,	Alaska	
	What	is	the	difference?	

NOAA	–	Pacific	Marine	Environmental	Laboratory	(PMEL)	



Sarichef	Island,	Alaska	
•  Facing	evacua.on	– “Climate	Refugees”	

•  Sea	levels	rising	
•  Reduced	sea	ice	causing	higher	storm	
surges	

•  Thawing	permafrost	causing	erosion	

NOAA	–	Pacific	Marine	Environmental	Laboratory	(PMEL)	



How	do	scien.sts	gather	data		
to	study	climate?	



Image	credits:	Jennifer	Loomis,	TERC/Biosphere	image	provided	by	ORBIMAGE	©	Orbital	Imaging	Corpora.on.	Processing	by	NASA	Goddard	Space	Flight	
Center.	Image	source:	Exploring	Earth	

Four	of	Earth’s	System	Components		
(or	“Spheres”)	

Earth	is	a	
system	made	up	
of	mul.ple	
interconnected	
components.	



Current	Climatological	Data	Gathering	



Historical	Climatological	Data	Gathering	







Suspicious	about	all	of	these	changes?	
Suspicious	about	the	data?	

	

Seek	out	the	experts.	.	.	
	
	

Look	for	non-biased	resources		
focused	on	the	study	of	climate	

	
	

		
		



	
	Earth	to	Sky	Partnership	
•  Collabora.on	of	NASA,	NPS,	and	
USFWS	

•  “.org”	so	not	directly	affiliated	with	
the	U.S.	Government	

•  Earth	to	Sky	charter	states	they	are	
not	to	market	themselves	
	

		



	Intergovernmental	Panel	on	Climate	Change	
	 	• 	Established	in	1988	

•  2,000	specialists	from	over		
	140	countries	

•  Does	not	gather	data,	but	performs	peer	
reviews	of	others’	informa.on	



See	the	handout	for	these	and	more	
websites	to	gather	informaKon!	



Great	resource	for	projects:	
Drawdown.org	



Become	educated…	
Find	data	from	both	sides	of	the	story	

		
For	instance:	
	Marc	Morano	with	ClimateDepot.com	and	

interviewed	in	the	Merchants	of	Doubt	documentary	
	
	Jimmy	Hogan	of	The	Ra.onal	Environmentalist	



	
Weather	is	the	
clothing	that	you	
wear	that	day.	

Climate	are	
the	types	of	
clothes	in	
your	closet.	



•  In	Europe,	2013	was	the	warmest	summer	in	the	past	2,000	years	

WEATHER	



• Extreme	heat	events	occurred	about	
every	20	years,	but	could	become	
every	3	years	by	2050.	

• If	this	becomes	the	new	pauern	over	
.me,	then	this	indicates	a	change	in	
the	climate.	.	.	



Look	
beyond	
your	own	
backyard…	



Average	Surface	Air	Temperature	



hups://www.meted.ucar.edu/broadcastmet/climate/media/flash/warming_projec.on.swf	

•  Arc.c	surface	air	temperature	is	warming	twice	as	fast	
as	rest	of	world	

•  Autumn	Arc.c	Ocean	ice	cover	is	rapidly	declining	13%	
per	decade	

•  Climate	models	predict	an	ice	free	Arc.c	Ocean	
between	2030	and	2080	

AMOUNT	OF	TEMPERATURE	CHANGE	





If	average	global	temperatures	rise	3-5	degrees	F,	the	sea	levels	
could	rise	20	feet	(levels	from	about	3	million	years	ago)	

•  Not	only	by	mel.ng	glaciers,	but	warmer	water	takes	up	more	volume	

NASA	


