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Teaching about Global Change at UNC Charlotte

Course Title: Global Environmental Change
Earth Sciences program at UNC Charlotte

24 students in 2012, 28 in 2013, 50 registered in 2014
2012 was initial course offering at UNC Charlotte

Course Title: Applied Climatology 400 -
Meteorology program at UNC Charlotte I
Writing-Intensive course

12 students in 2012, 10 in 2013, 6 in 2014
Course was taught prior to 2012

Course Title: Physical Meteorology
Meteorology program at UNC Charlotte
10-15 students per offering

Course Title: Atmospheric Chemistry
Meteorology program at UNC Charlotte
Chemistry program at UNC Charlotte
10-15 students per offering

Carbon Dioxide concentration (ppm)




Hopeful Perspectives on Climate Change

Students




The Academic as a Teacher-Scholar

Tenure-track faculty responsibilities
A.K.A: Time management to successfully earn tenure

Teaching and research are not independent, but are often viewed as such

Service Service

10% 504, Teaching

20%

Teaching
40%
Research Reseﬂrch

50% 75%

Example: My job at UNC Charlotte* Example: Princeton University™*
*Note: Apportionment of time is heavily dependent on department, need,
etc. Numbers are simply to give some idea of how tenure-track duties vary.

. The apportionment varies even within a single department.
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Fire and the Atmosphere
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The Carbon Cycle
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Figure and full references to peer-reviewed articles are available from

http://www.climatechange2013.org/ full report Chapter 6


http://www.climatechange2013.org/

The Atmospheric Component of the Carbon Cycle

Carbon dioxide concentration at Mauna Loa Observatory
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Figure at: http://keelingcurve.ucsd.edu/
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Carbon Dioxide and Temperature Over Past 800,000 Years

Carbon dioxide
concentration

400

375 /

In 2014, CO, is about 400 ppm

The year “0” corresponds to the year 2020

350 Carbon dioxide concentrations are in units of parts per million
Temperature is the difference compared to the average temperature of the past 1000 years in units of degrees Celsius
Figure compiled from the following data sources

325 Ice core records from Antarctica: http://www.ncdc.noaa.gov/paleo/icecore/antarctica/domec/domec epica data.html
Current carbon dioxide measurements from NOAA: http://www.esrl.noaa.gov/gmd/ccgg/trends/
300 Current temperature from NASA: http://data.giss.nasa.gov/gistemp/graphs v3
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Years Before Present Day Figure created by B. Magi
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My Res
ea
rch and the Carbon C
ycle

Atmosphere 240 £10
(average atm spheric |ncrease:4 F‘gC/yr)
X a1 of = Net land flux
= s| @
I |
s e
3 a=| & ot
2 il Bt
[ £ + o3
IS 13 S
5 8387 5 §{
@ = F="
& 2 1ge W
=gl g2 el
NEE
4 p & &1 ° .
o Nl o o
= { “
s 43 & 4

ean Marin€
piota
¢ 3 A==
2 Rivers l
09  Burd

‘ Volcanism 0.1

A2 g

k weathering 0.3

N Rock

‘)33 weathering
j 34) ¢
|30

fire
land

Vegemicn
350—550

30445

Soils
1500—2400

Permafrost
~1700

Units
Fluxes: pgc/hy”
stocks: pgC

CIimqte
GmeSPhere



Global Warming and the Carbon Cycle

Temperature anomaly relative to 1861-1880 (°C)

Temperature change
threshold of 2°C

2°C corresponds to 1000 GtC (1100
billion tons carbon) total emissions .

Infrastructural commitment through about
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500 1000 1500 2000 2500
Cumulative total anthropogenic CO, emissions from 1870 (GtC)

Figure and full references to peer-reviewed articles are available from http://www.climatechange2013.org/
Summary for Policy Makers Figure 10; Full figure caption on later slide with references to relevant IPCC chapter

10


http://www.climatechange2013.org/

Perspectives through Context

Universal themes in the Earth System

Space/Place ~ fire in the carbon cycle,

professor is a human working on a piece of the
puzzle

Time -ice coreand Keeling Curve carbon
dioxide record

Magnitude — 187 billion tons of

carbon compared to 1/3 ton emissions from a
single car

Carbon Dioxide concentration (ppm)




Global Warming: Long-Term Trend and Short-Term Variability
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Global Warming Is Not Globally Uniform*

Main point
Temperature is
increasing nearly
everywhere on Earth,
but not at the same rate

One exception is the
South and Southeastern
USA.

Context: Most UNC
Charlotte students are
from the South and

Southeastern USA. |
-06 04 -02 O 02 04 06 0.8 10 128 18 1.i6 256
Trend (°C over period)
L 3
‘1 rl *Phrase is from Dr David Archer, University of Chicago, textbook on Global Warming

UNC CHARLOTTE Figure is from IPCC AR5 WG1 SPM at http://www.climatechange2013.org/ 13
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Effective Ways to Meet Students Where They Are

Temperature anomaly relative to 1861-1880 (°C)

1 1
0 500 1000 1500 2000 2500
Cumulative total anthropogenic CO; emissions from 1870 (GtC)

Readings

Visualizations

Solution Strategies

Complex evidence

Engaging students from all majors
Local impacts/perspectives
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Future Resilience to Climate Changes Depends on Students

Climate
Faculty Students Resilience
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Dr. Brian Magi

Assistant Professor at UNC Charlotte
Geography and Earth Sciences Department
Find me on the web at brianmagi.uncc.edu
Email me at brian.magi@uncc.edu

Follow me on Twitter @brianmagi
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