
Topic #1:   

GLOBAL CHANGE:

THE SCIENCE & 

THE ISSUES



Science is demonstrating 

that this planet is more 

vulnerable than had 

previously been thought.
~ Richard Benedick



TROPICAL STORMS & HURRICANES

Are they increasing 

in Magnitude and/or Frequency?

http://www.nhc.noaa.gov/#IRENE

Could it happen again?  Are such storms going to be more likely in the future? 

August, 

6 years ago: 

Hurricane Katrina

An important GLOBAL CHANGE SCIENCE question . . . .  !

http://www.nhc.noaa.gov/


OBJECTIVES FOR TODAY’S CLASS:

- Gain an understanding of the huge scope of

Global Change scientific research:   

at UA,  nationally, and internationally

- Get the big picture of what GLOBAL CHANGE

SCIENCE is telling us:  “The Science Indicators”

- Get the big picture of what is under discussion

and debate regarding the SCIENCE:  “The Issues”

Under Course Logistics:

- Lean how to navigate your E-text & our class D2L site



THE SCOPE OF GLOBAL 

CHANGE SCIENCE



GLOBAL CHANGE SCIENCE
“The one universal ever-operating law throughout

has been the law of change . . .”   ~ Laurence M. Gould

Earth has always been changing in:

Atmosphere (gases – composition, abundance,

vertical structure

Solid Earth  (core, mantle, crust, plate tectonics,

volcanism, surface processes)

Hydrosphere (liquid, gaseous, solid)

Biota (biosphere)  (animal & plant life)

. . . .and in patterns and distribution of  the above



SOLAR ENERGY

ATMOSPHERE HYDROSPHERE

SOLID EARTH

BIOTA

Heat 

Energy

Heat 

Energy

From:

The Science of  Global 
Change (SGC )

Chapter 1:



Hence

studying global 

change

requires an

interdisciplinary 

approach



GLOBAL CHANGE 

SCIENCE IN ACTION

. . . at U of  A 
. . . Nationally

. . . Internationally
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How Global Change Science is done:

Many disciplines involved, e.g., at U of A:

Geosciences

Hydrology & Water Resources

Atmospheric Sciences

Laboratory of Tree-Ring Research

School of Geography & Development

School of Natural Resources & Environment

Plant Sciences 

Udall Center for Studies in Public Policy

Soil & Water Science

Arid Lands Resource Sciences

Latin American Studies Center

Planetary Sciences

Optical Sciences Center

Electrical and Computer Engineering

Ecology & Evolutionary Biology

Anthropology

Economics & Agricultural Economics . . .  etc. etc.

 Rebecca

 Kanin

 Laura

 Dr H



Institute of the 

Environment  (IE)

www.environment.arizona.edu

& 

The University of AZ’s 

Committee on Global Change

http://www.environment.arizona.edu/


http://portal.environment.arizona.edu/

http://portal.environment.arizona.edu/


ASUA 

SUSTAINABILITY 

COMMITTEE 

INTERNSHIP 

POSITIONS

http://sustainability.asua.arizona.edu

http://sustainability.asua.arizona.edu/


GLOBAL CHANGE 

SCIENCE IN ACTION

. . . at U of  A 

. . . Nationally 
. . . Internationally



U.S. GLOBAL CHANGE RESEARCH PROGRAM

http://www.globalchange.gov/

http://www.globalchange.gov/


GLOBAL CHANGE 

SCIENCE IN ACTION

. . . at U of  A 

. . . Nationally

. . . Internationally 



Intergovernmental Panel

on Climate Change   (IPCC )

http://www.ipcc.ch/

“The illustrated guide to the findings of the IPCC”

http://www.ipcc.ch/


The Big Picture:

SCIENCE INDICATORS 

POINTING TO GLOBAL 

CHANGE



THE BIG PICTURE:

THE SCIENCE INDICATORS

1. Climate Change is real:  change has happened, change is 

happening, change will continue to happen in the future 

2. The Earth is warming

3. Humans are causing a significant portion  of  this recent 

warming

4. The warming will continue

5. Globally the net result will be bad for people, plants, and 

animals

6. There are legitimate unresolved questions 

7. There are related -- but distinctly different -- global change 

processes of  great concern:   

specifically, ozone depletion & biodiversity loss 







Fig 1-5 in SGC



THE BIG PICTURE:

THE SCIENCE INDICATORS

1. Climate Change is real:  change has happened, change is 

happening, change will continue to happen in the future 

2. The Earth is warming

3. Humans are causing a significant portion  of  this recent 

warming

4. The warming will continue
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7. There are related -- but distinctly different -- global change 

processes of  great concern:   

specifically, ozone depletion & biodiversity loss 



P 9 in SGC



COURSE LOGISTICS:

D2L Tour, Syllabus & FAQ

& E-Text

https://d2l.arizona.edu/

https://d2l.arizona.edu/


(1) D2L CHECKLIST TOOL

(2) Access the E-Text – read Chapt 1

(3) Register your Clicker 

(4) Read the essay On Scientific Method

( Password = nats101gc )

(5) Take  the 2 practice 

SELF TESTS & Readiness Quizzes (RQ’s)

ASSIGNMENTS FOR FRIDAY



The Big Picture:

THE ISSUES





1-Global Climate Change = How do we know it’s happening 

and what is causing it (human vs. natural)?  How will it 

affect regions,  people, plants, animals? Can we do 

anything about it?

2- Sustainability (ecological) =  How do we use our natural 

resources without depleting their stocks or irrevocably 

damaging ecosystems and the climate for future 

generations?  

3-Sustainability (economic) = How can economic activity 

progress at a rate that meets (or surpasses) the needs of  

the planet and its population?

4. Choices & Solutions  = Are (2) and (3) above at cross-

purposes? What realistically effective actions can 

individuals and institutions take to address these issues?   

THE BIG PICTURE:    THE ISSUES



WHAT’S CAUSING IT?

The most used “denier” arguments about 

the causes and effects of climate change

Climate's changed before

It's the sun

It's not bad

It's cooling

There is no consensus

Models are unreliable

Temp record is unreliable

Animals and plants can adapt

It hasn't warmed since 1998

And so forth. . . . .

From:

http://www.skepticalscience.com/

Is there REALLY 

a “Human 

Fingerprint” on 

the observed 

warming?

http://www.skepticalscience.com/
http://www.skepticalscience.com/




How can we all live well and live within the 

means of one planet?

“This is the research question of the 21st century. 

If we are serious about sustainable development, 

there is no way around this question. If we do not 

design ways to live within the means of one 

planet, sustainability will remain elusive.”
The Global Footprint Network

http://www.footprintnetwork.org/

http://www.footprintnetwork.org/
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