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The gases in Earth's atmosphere include:
Nitrogen – 78 percent
Oxygen – 21 percent
Argon – 0.93 percent

Carbon dioxide – 0.038 percent



Hartmann et al. (2013)
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https://upload.wikimedia.org/wikipedia/commons/thumb/b/bb/Radiative-forcings.svg/2400px-Radiative-forcings.svg.png

Anthropogenic 

Forcing

~ 0.5 – 2.4 

W/m2



http://earthguide.ucsd.edu/events/TeacherTECH_2005/equation_combustion.gif



https://d32ogoqmya1dw8.cloudfront.net/images/eslabs/carbon/photosynthesis_456.png

If organic tissues are preserved

and not rapidly recycled
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https://gfycat.com/InexperiencedFalseGypsymoth



https://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/mlo_co2_hour.png

May 03: 408.09 ppm
May 02: 409.00 ppm
May 01: 408.57 ppm
April 30: 409.98 ppm
April 29: 409.46 ppm
Last Updated: May 4, 2017



https://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_data_mlo.png

Week beginning on April 23, 2017: 409.92 ppm



Week beginning on April 23, 2017: 409.92 ppm
Weekly value from 1 year ago: 407.67 ppm
Weekly value from 10 years ago: 386.85 ppm
Last updated: May 4, 2017

https://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_weekly_mlo.png



https://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_trend_mlo.png

March 2017: 407.18 ppm
March 2016: 404.83 ppm
Last updated: April 5, 2017
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https://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_data_mlo_anngr.png



https://www.esrl.noaa.gov/gmd/outreach/isotopes/images/global_trends.jpg



http://cdiac.ornl.gov/trends/co2/ice_core_co2.html



http://cdiac.ornl.gov/trends/co2/ice_core_co2.html
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April 30 2017: 409.98 ppm



http://cdiac.ornl.gov/trends/co2/ice_core_co2.html
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April 30 2017: 409.98 ppm
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http://www.alpineanalytics.com/Climate/DeepTime/WebDownloadImages/CenozoicCO2-7.5w.600ppi.png
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https://svs.gsfc.nasa.gov/vis/a000000/a004500/a004546/gistemp2016_5year_full
_record_celsius_30fps_1080p.mp4

Earth Global Temperature Increase since 1880

(Temperature Anomaly in Deg. C)



April 1970 through 

March 2017 

temperature trend 

from Berkeley Earth.

Since 1970:

1) global temperatures have increased by 0.86 degrees C (about 1.5 degrees F). 

2) Warming over land has increased more than over ocean, particularly in the 

high-latitude Arctic regions. 

3) Parts of the Arctic have warmed 3 degrees C (5.4 degrees F) just since 1970

https://www.yalecli

mateconnections.or
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https://data.giss.nasa.gov/gistemp/graphs/graph_data/Global_Mean_Estimates_b
ased_on_Land_and_Ocean_Data/graph.png





http://assets.climatecentral.org/images/uploads/gallery/Global_Temp_and_CO2_400.jpg
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https://nsidc.org/data/seaice_index/images/daily_images/N_iqr_timeseries.png



https://nsidc.org/data/seaice_index/images/daily_images/S_iqr_timeseries.png



http://nsidc.org/arcticseaicenews/files/2017/02/monthly_ice_01_NH_v2.1.png



Coral bleaching events are driven primarily by

high sea surface temperatures. 

The oceans around northeast Australia have warmed 

nearly 1.5 degrees C (2.7 degrees F) since 1900, 

as shown in the figure above, and 

about 0.7 degrees C (1.2 degrees F) since 1979.

https://www.yaleclimateconnection

s.org/2017/04/worrisome-first-

quarter-of-2017-climate-trends/



https://www.theguardian.com/environment/2016/jun/07/the-great-barrier-reef-a-
catastrophe-laid-bare



http://news.medill.northwestern.edu/chicago/wp-content/uploads/sites/3/2016/03/American-Samoa-Before-

During-After2.jpgcatastrophe-laid-bare

High Temperature > 29 deg. C
Coral Reefs are bleaching
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Figure from the ARC Centre of Excellence for Coral Reef Studies.

Australia’s Great Barrier Reef was particularly hard hit by the 2016 

bleaching event and now by the unexpected 2017 bleaching event, 

with the areas with severe bleaching shown in the figure below:

https://www.yaleclimateconnections.org/wp-content/uploads/2017/04/0417_ZH_Figure_8.jpg



http://serc.carleton.edu/integrate/workshops/webinars/2016_2017/climate_ocean/index.html

High Atmospheric CO2

Acidification of Upper Part of the Oceans



http://www.data.jma.go.jp/kaiyou/english/oa/o

ceanacidification_en.html

Values of pH in surface seawater have shown a clear long-term trend

of decrease from 3°N and 34°N along the repeat hydrographic line

at 137°E in winter (Jan. - Feb.) since 1984. 

The rate of decrease is approximately 0.02 per decade at each latitude.



Ocean acidification slowing coral reef growth

Measurements of community calcification (Gnet) were made 

during September 2008 and October 2009 on a reef flat

in Lizard Island, Great Barrier Reef, Australia,

33 years after the first measurements were made there

by the LIMER expedition in 1975.

In 2008 and 2009, we measured Gnet = 61 ± 12 and 

54 ± 13 mmol CaCO3 m−2·day−1, respectively. 

These rates are 27–49% lower than those 

measured during the same season in 1975–76. 

Geochimica et Cosmochimica Acta 144 (2014) 72–81

Community calcification in Lizard Island, Great Barrier 

Reef: A 33 year perspective
J. Silverman a,⇑, K. Schneider a, D.I. Kline b,c, T. Rivlin d,e, A. Rivlin d, S. 

Hamylton f, B. Lazar e, J. Erez e, K. Caldeira a





http://www.seos-project.eu/modules/earthspectra/images/ISD_highres_AS11_AS11-44-6552.JPG

Tampering can be dangerous. 
Nature can be vengeful.

We should have a great deal of 

Respect
for the planet on which we live!

Rossby, 1956

Thank You!



https://www.bloomberg.com/graphics/2015-whats-warming-the-world/


