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Climate Change Research
Surprising, but not so surprising
that with all the discourse and
exchanges around the contributing factors of climate change
that our community of contacts
offered only a single article contained in this issue.

Earth's climate has changed throughout history and that
change appears to be accelerating. Just in the last
650,000 years there have been seven cycles of glacial
advance and retreat. Most of these climate changes are
attributed to very small variations in Earth’s orbit that
change the amount of solar energy our planet receives,
but human activity is contributing significantly.
Frequency of hurricanes, forest fires, flooding, and historic
high temperatures are causes for all our concern.
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Climate Change...Spoiler: It's Not CO2
If CO2 is the Global Warming Smoke, What is the Fire?
Many sources of data have been used and they have been credited. Please use the links and
study these sources further.
Suppose the sun were to turn off, the earth would cool to minus 454.81 degrees Fahrenheit ( 270.45 Centigrade) -- the temperature of outer space. Mercifully our star, the sun, is on the
main sequence stage of its life and will remain so for 4 to 5 billion years as its core fuses hydrogen into helium. Energetic particles and electro-magnetic radiation stream from the sun into
space. Miraculously, earth is not to close or far away. It is not over heated like Mercury or to
cold like more distant planets. The earth is at the right distance where radiation energy from
the sun equals the energy the earth radiates into space. This energy balance occurs when the
earth's surface temperature is on average 15° Centigrade or 59° Fahrenheit.
Another miracle is that our earth is believed to be equipped with a ferromagnetic core that rotates at a different speed than the surface of the earth. This core is like a motor and a generator. It is both powered by the solar winds, motoring, and radiating magnetic fields like a generator. The core generates the protective magnetic field that shields the earth from the life harming energy coming from the sun. Most of the energetic charged particles are deflected around
the earth by the magnetic field. Those that are not follow the magnetic field into the earth's
poles and interact with the atmosphere causing the polar lights.
Also shielding the surface of earth are the layers of the atmospheric gases. Particles and radiation not deflected by the magnetic field interact with the atmosphere and quickly decay to
safe states. This raises the temperature of the furthest reaches of the atmosphere. Generally,
the gases of the atmosphere have little inter action with electromagnetic energy in the wavelengths of visible light and infrared. This is not true of the surface of the earth.
Radiation Modeling
A perfect emitter or absorber of all wavelengths of radiation would be black in the visible spectrum and such an object has been dubbed a "blackbody". The green line in the figure below
represents the energy such a body would emit if it were at the effective temperature of the surface of the sun (5777° Kelvin.) over the wavelengths 0 to 2.5 .
Note the very short gamma and x-rays are omitted from this graph) See Wikipedia "Effective
temperature". The red line (AM0) is the energy arriving at earth just outside of the atmosphere
and the blue line represents the intensity of the radiation striking the earth's surface. Save for
water vapor, most gases in the atmosphere have narrow wavelength band(s) that absorb radiation resulting in heating. Everywhere else in the radiation spectrum these gases are transparent. The blue line shows the attenuation due to these atmospheric gases.
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The Above figure is from: https://www.pveducation.org/pvcdrom/properties-of-sunlight/
atmospheric-effects. Note that the peak radiation intensity occurs at a wavelength of
0.5 . Wien's Law estimates the wavelength where peak radiation energy is delivered:
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The earth's black body temperature is -23° C the wavelengths were maximum radiation from
the sun and earth are:
Peak solar energy occurs at a wavelength of:
T = 5777° Kelvin : = 0.5μm
Peak radiation wavelength from the earth to space occurs at:
T = 247° Kelvin : = 11.7μm.
Below is a figure showing the sun and the earth as effective black bodies and how various atmospheric constituents absorb, scatter or attenuate this radiation.
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https://ozonedepletiontheory.info/ImagePages/sun-earth-planck.html
Except for the 4.3 micron wavelength (Y), water vapor and carbon dioxide absorption overlap. At 4.3 microns, the spectral radiance or energy per area is less than two percent of the
total solar energy entering the atmosphere.
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The above figure is also from: https://www.pveducation.org/pvcdrom/properties-of-sunlight/
atmospheric-effects#:~:text=Absorption%20in%20the%20Atmosphere,aerosols%20absorb%
20the%20incident%20photons.&text=This%20absorption%20yields%20deep%
20troughs,water%20vapor%20and%20carbon%20dioxide
Solar energy entering the atmosphere with a wavelength of 4.3 microns interacts with the CO2
in the gas mixture where it scattered into space and to earth. Most of the CO2 absorbed energy ultimately arrives on the surface of the earth. Atmospheric convection, rain, and radiation
convey the solar energy absorbed by CO2 to earth's surface.
In the earth to space direction, outgoing radiation interacts with the 14.7 CO2 absorption
band. Energy absorbed in this band heats the gas in a sphere surrounding earth. The larger
surface area which is radiating in an omnidirectional manner combines to offset absorption and
perhaps increases total radiation energy moving from the earth to space. A cooling effect.
Another property of the atmospheric gas mixture is that the emissivity changes very little as a
function of the partial pressure of CO2. The blue line in the table below represents the approximate C02 concentration of around 300 ppm. CO2 emissivity is at a peak of 0.00092. Higher
concentrations of C02 have an emissivity of zero and stays there until the CO2 is seven times
the 300ppm level.
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http://www.biocab.org/Emissivity_Absorbency_and_Total_Emittancy_of_CO2.jpg
Carbon dioxide has a small impact on the overall energy balance and thus the temperature of
the earth. Below is a graph showing the mean surface temperature from 1850 to present.

Page 8 of 13

The amount of carbon dioxide in the atmosphere (raspberry line) has increased along
with human emissions (blue line) since the start of the Industrial Revolution in 1750. Emissions
rose slowly to about 5 billion tons a year in the mid-20th century before skyrocketing to more
than 35 billion tons per year by the end of the century. NOAA Climate.gov graph, adapted from
original by Dr. Howard Diamond (NOAA ARL). Atmospheric CO2 data from NOAA and ETHZ.
CO2 emissions data from Our World in Data and the Global Carbon Project.
From 1750 to 1920 CO2 increased from 277 to 307 ppm (roughly) and the earth cooled slightly. Since about 1970, temperature change has been steadily upward. The link between CO2
concentration and emissivity is at best very weak, what other man made causes could be directly responsible?
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Just after 1950 the world's population began a large increasing rate of change. More people
means more families needing housing, cities, roads, schools, churches, businesses,
farms. Infrastructure changes the thermal properties of the earth's surface. Earth's absorption
and emission of the short and long wave radiation from the sun and to space respectively are
changed. The thermal inertia of the surface is different. Convection from the atmosphere to the
surface is altered. Production of cement increased in 1970s. Roughly one generation latter -following the demographics. See figure below.
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By Global_Carbon_Emission_by_Type_to_Y2004.png: Mak Thorpederivative work: Autopilot
(talk) - http://cdiac.ornl.gov/ftp/ndp030/CSV-FILES/ and Global_Carbon_Emission_by_Type_to_Y2004.pngOriginal Data citation: &quot;Marland, G., T.A.
Boden, and R. J. Andres. 2007. Global, Regional, and National CO2 Emissions. In Trends: A
Compendium of Data on Global Change. Carbon Dioxide Information Analysis Center, Oak
Ridge National Laboratory, United States Department of Energy, Oak Ridge, Tenn.,
U.S.A.&quot;., CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=10868614
Below is a figure depicting the air and surface temperatures of different lands for day and
night. The thermal inertia of the land uses depicted in the center of the figure show night time
temperatures are higher. Mean temperatures skew upward.

Various land uses have different impacts on daily temperature. (Image from EPA).
https://climate.ncsu.edu/edu/Albedo#:~:text=A%20low%20albedo%20means%20a,radiation%
20and%20absorbs%20the%20rest.&text=Since%2030%25%20of%20the%20sun's,surfaces%
20have%20a%20high%20albedo.
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The figure below includes land use change and note the slope change around 1970.

https://folk.universitetetioslo.no/roberan/img/GCB2020_C/PNG/
s85_2020_Total_Emissions_by_source.png
Plants on land and sea are fertilized by CO2 which changes the reflectivity or albedo of the
earth's surface. Darker green forests and ocean surface changes have a more direct impact
on earth's average temperature. It is not known if the CO2 fertilizer effect is good or bad for
the earth's energy balance. These factors change the amount of water vapor in the atmosphere leading to much greater influence on the earth's energy balance and temperature. Clouds reflect solar radiation and inhibit earth radiation to space greatly complicating
climate models.
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Conclusion / Action
Development of a vetted environmental model of earth requires input from every corner of science to address all of the interconnected factors influencing global temperature. As good stewards of our planet we must identify the factors which actually alter the climate and put into place
engineering / governing mechanisms to minimize those factors. Rising CO2 levels are the
smoke the real fire is the change infrastructure makes to surface thermal properties. Controlling
the wrong factor may cost us very much while not having the desired outcome.

Mike Snider Owner at Snider
Oak Ridge, Tennessee,

From One Who Knows
Cilmate change, also called global warming, refers to the rise in average surface temperatures
on Earth. An overwhelming scientific consensus maintains that climate change is due primarily to the human
use of fossil fuels, which releases carbon dioxide and
other greenhouse gases into the air.
The gases trap heat within the atmosphere, which can
have a range of effects on ecosystems, including rising
sea levels, severe weather events, and droughts that render landscapes more susceptible to wildfires.

Reuben Aniekwu, Senior Climate Research Specialist at The U.S Global
Change Research Program
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The Institute for the Oceans and Fisheries, The University of British Columbia conducts research
on the effects of global warming and has produced some interesting work. | www.oceans.ubc.ca
Highlighted Topic Areas
•

Changes in the ‘Mean Temperature of the Catch’: application of a new concept to the Northeastern Aegean Sea

•

Sound physiological knowledge and principles in modeling shrinking of fishes under climate
change

•

Using the “mean temperature of the catch” to assess fish community responses to warming in
a temperate lake

Scientists attribute the global warming trend observed since the mid-20th century to human expansion of the "greenhouse effect”. Research in this area of discovery and knowledge building
covers many topics. The work of my associates at the IOF is typical of building a reservoir of new
information of effects of change on species and the environments in which they exist.

The UBC Institute for the Oceans and Fisheries (IOF) contributes to a transformative global shift
toward sustainable coastal ecosystems, oceans and fisheries. It brings together a community of
Canadian and international experts in ocean and freshwater species, systems, economics, and
issues—and provides new insights into how our marine systems function, and the impacts of human activity on those systems.
Housed at Canada’s premier west coast university, the
IOF enables collaboration across a broad range of research and policy—and includes a growing global network
of partners in governments, coastal communities, nonprofit organizations and peer institutions to address issues
of local and global concern.
Daniel Pauley

