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Plant Evapotranspiration Reduction Drives Global Warming, Not CO2 GHG! 
David Motes, 4-19-21.    

 

 
 
Abstract 
Anthropogenic (manmade) Global Warming (AGW) has many causes.  CO2 drives recent 
global warming by Plant Evapotranspiration Reduction (PER), not CO2 Green House Gas 
(GHG) theory.  For example, the irrefutable correlation between global temperature and CO2 
concentration for the last 800+ thousand years can only be explained by plant 
evapotranspiration increases / decreases and not by the prevailing CO2 GHG effects.  The 
prevailing GHG theory cannot explain why CO2 increased or decreased or the carbon source 
prior to fossil fuel emissions, but PER does.  Quantitative evidence for PER driving global 
warming over CO2 GHG follows:  
1. Using a NOAA (National Oceanic and Atmospheric Agency) energy balance, the scientific 

consensus 0.70%/year plant water use efficiency increase (evapotranspiration reduction) 
caused by higher CO2 generates a calculated temperature rise 12 times the actual 
measured temperature rise.    

2. Similarly, the measured 0.23%/year deforestation and land use change (causing same plant 
evapotranspiration 0.23%/year reduction) generates a calculated temperature rise 3 times 
the actual measured temperature rise.  From scientific consensus, global development, 
deforestation, commercial farming, and commercial ranching have reduced plants 
(consequently evapotranspiration) since the 1960 industrial global expansion.  Explaining 
the 12 and 3 factors: 1. The actual temperature increase was less due to increasing infrared 
radiation emitted by the atmosphere to space from that same temperature rise.  2. 
Terrestrial biomass increases in deserts and arid lands partially offset the measured 
evapotranspiration reductions.    

3. Only 8% photosynthesis reduction is equivalent to all 2020 fossil fuel CO2 emissions.   
4. Water vapor is 192 times stronger GHG than CO2 when you factor in both infrared 

absorbances and atmospheric concentrations.  Consequently, CO2 GHG contributes only 
~0.3% to AGW, balance driven by PER.     

5. The PER impact on global warming is demonstrated in real life at many locations such as 
city centers being 1-3 °C warmer than the surrounding suburbs or countryside.  Secondly, 
the air is 3-4oC cooler above a green grass lawn vs a black asphalt parking lot.   

PER provides an explanation for the undeniable Global Warming that fits all the scientific data 
(climate history, carbon sources, carbon mass balances, energy balances, GHG parameters, 
humidity data, etc.) as quantified and explained in this engineering and scientific study.   

“Greening” the earth (increasing plant life) is less expensive and substantially more 
effective than just reducing annual fossil fuel CO2 emissions (contributes only 1% of existing 
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atmospheric CO2).  Quantified problems with the proposed CO2 annual emission reduction 
plans follow:   
1. Will certainly fail by focusing on the 1%/year contribution and foolishly ignoring the 99% 

existing atmospheric CO2.   
2. Focuses solely on reducing the 8% CO2 emissions driver, while ignoring the 92% plant life 

CO2 driver.   
Prior to attempting to resolve the current global warming problem, we should identify, quantify, 
and confirm the root cause(s) and magnitudes.  Then, solutions become clearer and more cost 
effective.   
 
Introduction - The prevailing CO2 GHG theory   
Recall Al Gore’s famous graph from the film An Inconvenient Truth showing the correlation 
between CO2 & global temperature (shown below).  The graph is available from the National 
Oceanic and Atmospheric Administration with a time scale 800,000 years ago until 1880.  The 
graph shows a clear correlation between CO2 & global temperatures.  The prevailing GHG 
theory is that manmade CO2 emissions (primarily from burning fossil fuels) increase 
atmospheric CO2 concentration which then increases global temperatures through the GHG 
effect.  However, this prevailing CO2 GHG theory does not explain the CO2 source for the prior 
800k years (prior to man’s 1960+ fossil fuel emission expansion).     

 
 
Next- We will further examine this correlation identifying and discussing 9 problems with this 
prevailing CO2 GHG theory, and then propose an alternative plant evapotranspiration 
reduction science that fits all historic, scientific, and engineering data (only such theory).  
Finally, solutions, recommendations, study characterization, and conclusion are presented.  As 
a fresh insight, impacts are quantified through engineering calculations versus the hereto date 
presentation of climatic data and theories.  Background and educational links are included in 
footnote 3 for reference.   
 
Problem 1- 1960+ CO2 spike has no correlated temperature spike 
Carbon-cap.com shows the same graph as above, but is extended from 1960 to 2020.  As 
demonstrated, the recent CO2 spike from 280 ppm to 410 ppm did not create an associated 
temperature spike.  The current CO2 ppm is the highest seen for the past 800k years, yet the 
temperature remains lower than 4 past peaks per chart.  Using the correlation, the GHG effect 
should have caused a 19°C rise over the last 60 years, but the actual is ~1.0°C rise.  Why?  
CO2 GHG theory proponents have no explanation and now just prefer to disregard the 
irrefutable 800k year correlation.   Hence, the prevailing CO2 GHG theory is contradicted by 
the irrefutable 800k year CO2 and temperature correlation.   

https://en.wikipedia.org/wiki/An_Inconvenient_Truth
https://www.ncdc.noaa.gov/global-warming/temperature-change
https://www.ncdc.noaa.gov/global-warming/temperature-change
https://www.carbon-cap.com/climate-change-
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Problem 2- Relative scales were decreased by a 10.2 factor for 1955+ to show a 
correlation.   
The relative scales (ppm / oC) for the first 800k year graph was decreased by a 10.2 factor for 
the below 72-year graph to show the proposed theoretical correlation between CO2 ppm and 
oC.  However, the GHG theory requires that temperature rise be proportional to the CO2 
increase, not the observed variable factor between CO2 and temperature.  The graph below is 
from Climate4you.com.  (To locate the graph, click the far left dark blue “Greenhouse Gases” 
link, then the third light blue right bullet “Temperature records versus atmospheric CO2”).  The 
graph below shows the same global temperatures and CO2 as the graph above with a much 
shorter time scale from 1958 through Dec. 2020 and with 10.2 factor different relative scales 
for CO2 and temperature.  The multi colors are measured temperatures from 5 sources.  The 
graph shows a negative correlation from 1958 to 1978, but a positive correlation from 1979 to 
2005, with a weaker correlation from 2006 to 2020.  These varying correlation factors between 
CO2 and temperature do not fit the GHG Theory.  Although CO2 and temperature have both 
increased over the last 45 years, the proposed new correlation does not mean that CO2 
“caused” the corresponding temperature increase.  A better explanation is that the observed 
CO2 increase caused an increase in plant water use efficiency (reduction in plant 
evapotranspiration) which actually “caused” the temperature increase and yields the observed 
variable factor between CO2 and temperature as quantified later.    

Global Temperature 
Anomolies, °C   

Global 
Atmospheric 
CO2, ppm   

Year 0 = 2020 

https://www.climate4you.com/
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Problem 3- Lagging CO2 on declining temperatures does not fit GHG Theory.   
Pro CO2 GHG theory sites widely admit the historical data consensus for a CO2 lag on falling 
temperatures:  
1. Skeptical Science- CO2 lags temperature by 600 – 1000 years as shown in graph below.   
2. Real Climate.org- CO2 lag could be as low as 200 years or as high as 1000 years. 
This CO2 ppm lag exists only on declining temperatures (shown by black arrows) in graph 
below, but not on rising temperature.  If global warming is really caused by the CO2 GHG 
effect, then CO2 should always lead temperature, never lag it, especially not by 200 – 1000 
years (assuming the prevailing CO2 GHG theory is actually correct).  Their prevailing 
explanation that CO2 correlates upon rising temperature but lags upon declining temperatures 
does not fit any CO2 GHG models or calculations.  CO2 is not the “cause” of global 
temperature changes, but the “result” of (trailing indicator of) plant evapotranspiration reduction 
which caused the temperature changes.     

Global Temperatures, °C   

https://skepticalscience.com/co2-lags-temperature.htm
http://www.realclimate.org/index.php/archives/2007/04/the-lag-between-temp-and-co2/
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Problem 4- 800+k year correlation between CO2 & temperature contradicts the CO2 GHG 
theory and supports the Plant Evapotranspiration Reduction theory (as detailed later).   
Reference the above CO2 and temperature graphs for the past 400k and 800k years.  The 
CO2 did not come from anthropogenic emissions and the source of CO2 cannot be explained 
by the CO2 GHG Theory.  The prevailing explanation follows: Temperatures cool or warm due 
to the Milankovitch cycles solar effects.  Warming oceans expel dissolved CO2 to the 
atmosphere.  Cooling oceans absorb CO2 from the air.  All statements appear reasonable 
except when analyzed further: 1. Since Milankovitch cycles (not GHG effect) caused the 
temperature rise, the 800k year correlation does not support the prevailing CO2 GHG theory.  
2. The oceans absorbing or expelling CO2 with temperature is inaccurate.  The oceans 

average ~5% CO2 saturation(a) levels such that the relatively small 10°C temperature changes 

do not cause absorption or desorption of CO2 to the atmosphere.  Ocean CO2 concentration is 
actually limited by mass transfer, not solubility.  The irrefutable geologic correlation between 
CO2 and temperature is driven by plant life increases / decreases, which is the 92% 
atmospheric CO2 driver as quantified later in the carbon balance.   
    (a) Calculation of 5% ocean CO2 saturation: 2.3mmoles / kg CO2 average concentration in 

sea water, 17°C average ocean temperature, 2.0g CO2 / kg water solubility at 17°C per chart, 
44g CO2 / gmole of CO2.   Equation: 2.3mmoles/kg CO2 concentration / 2.0g/kg water 
solubility * 44g CO2/gmole / 1 000mils/unity = 5.0% of saturation.   
 
Problem 5- No correlation exists between CO2 and temperature over millions of years.   
The below graph from NoTricksZone.com of global temperature and atmospheric CO2 over a 
much longer 600 million years shows no real relationship.  German climatologist Professor Dr. 
Horst-Joachim Lüdecke in a recent 2020 study superimposed data from two independent 
studies: Came and Velzer.  1. 450 million years ago (first red arrow), atmospheric CO2 
concentrations were 4,500 ppm (>10 times today’s 410 ppm), yet the global temperature was a 
frigid 3.5°C below today.  2. 170 million years ago (second red arrow), the atmospheric CO2 
concentration was 2000 ppm, yet the global temperature was 2.5°C below today.  Prof. 
Lüdecke concluded “no correlation exists between earth temperature and CO2”.   
Aquatic plants started reducing CO2 and temperature 550M years ago followed by terrestrial 
plants at 500M years ago.  410 ppm CO2 is historically low.  Plants struggle at 280 ppm, die at 
150 ppm, and optimum is 1000 - 3000 ppm.  As plant increased, CO2 always dropped, and the 
majority of time the temperature fell.  However, the CO2 / temperature correlation is not direct 
nor consistent as required by CO2 GHG theory.   

https://www.soest.hawaii.edu/oceanography/faculty/zeebe_files/Publications/ZeebeWolfEnclp07.pdf
https://www.soest.hawaii.edu/oceanography/faculty/zeebe_files/Publications/ZeebeWolfEnclp07.pdf
https://www.enn.com/articles/41816-deep-ocean-temperatures#:~:text=The%20average%20temperature%20of%20the,horizontal%20layers%20of%20equal%20density.
https://en.wikipedia.org/wiki/Solubility_pump#:~:text=The%20solubility%20of%20carbon%20dioxide,is%20usually%20cooler%20and%20denser
https://notrickszone.com/2020/07/29/data-from-2-independent-studies-show-no-correlation-between-co2-and-temperature/?utm_source=rss&utm_medium=rss&utm_campaign=data-from-2-independent-studies-show-no-correlation-between-co2-and-temperature
https://wryheat.wordpress.com/2016/06/28/carbon-dioxide-is-necessary-for-life-on-earth/
https://wryheat.wordpress.com/2016/06/28/carbon-dioxide-is-necessary-for-life-on-earth/
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The second more complicated chart (with temperature proxies and CO2 ppm proxies) from 
Climate journal, 2017, page 11 of 35 also shows no correlation.  No evidence exists of CO2 
driving temperature, but plant life definitely drove CO2 down and temperature periodically 
down.  Obviously, other factors besides atmospheric CO2 (such as plant life) drive earth 
temperatures and global warming.   
*Chart Qualifier- The temperature data millions of years ago is often disputed.  Regardless, no chart 
exists showing a relationship between CO2 and temperature over millions of years.  The 
observations and conclusions above remain valid.   

  
 

Land plants appeared 500M years 

ago, pulling down CO2 and 

temperature.   

file:///C:/Users/Owner/Downloads/climate-05-00076.pdf
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Problem 6- Water vapor Is a 3 - 25 times stronger GHG than CO2. 
Per Wikipedia, the atmospheric water vapor varies from 100 ppm in the coldest Arctic air, to 
42,000 ppm in the warmest tropical air, with a global average of ~10,000 ppm (vs CO2 
currently at only 410 ppm).  1. This ~24 factor higher concentration is the biggest reason why 
water vapor is a stronger GHG than CO2.  2. Moreover, even at the same concentrations, 
water vapor is 8 times stronger GHG than CO2 as detailed in “Problem 7- Energy Absorption” 
below.  The quantification of GHG effect on temperatures (using varying grid cell 
concentrations and GHG warming parameters) varies widely depending on modeling sources.  
However, scientific consensus is that water vapor has 3-25 (average 14) times stronger GHG 
effect than CO2.  As a real-life example of water vapor GHG effect, we have all observed how 
much more temperature varies between night and day in dry vs humid conditions.  Hence, 
water vapor drives any GHG temperature effect, not CO2:    

https://en.wikipedia.org/wiki/Water_vapor
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1. Digging in the Clay- Contrarian Source - Water Vapor accounts for 95%, CO2 only 3.7%, 
per chart 1 below.   

2. GeoCraft.com, - Contrarian Source - “Water Vapor accounts for 95%, CO2 only 0.12% 
with methane, ozone, nitrogen oxides, et the balance.”   

3. Wikipedia, Greenhouse Gas- CO2 GHG proponent - “Water Vapor accounts for 36 – 
72%”, “CO2 is only 9 – 26%”, per table 1 below.       

4. Yale, Climate Connections- CO2 GHG proponent - “Water vapor and clouds account for 
66 - 85% of the GHG effect.”    

5. ClimateData.Info- CO2 GHG proponent- Water Vapor accounts for 60%, CO2  26%, per 
chart 2 below.   

 
Prevailing CO2 GHG attempted explanation is inaccurate.   
Water vapor condenses whereas CO2 requires much longer to be removed from the 
atmosphere.  True, however, water vapor is also constantly being added.  GHG models use 
averages over time.  GHG models also use different water vapor concentrations for each grid 
cell (a horizontal resolution as low as 100 km2 and up to 20 atmospheric layers).  The average 
14 factor stronger GHG effect contradicts the prevailing CO2 GHG theory that CO2 emissions 
alone causes global warming.  We should instead investigate the causes of higher water vapor 
content in the atmosphere and its impacts, not CO2.     

 
 

 
 
 
 
 
Problem 7- Water vapor energy absorption (GHG effect) is 8 times greater than CO2 at 
the same concentration, 192 times greater GHG after incorporating concentrations.   
The chart below from Wikipedia Absorption Band compares the solar energy absorption of 
water and CO2. The best explanation for the chart values is at OzoneDepletionTheory.info.  
Solar radiation transmitted to earth is in red.  Thermal radiation returning to space is in blue.  
Under the blue half for gray areas outlined by the red boxes compare water and CO2 energy 

1. 

2.  

1.  

https://diggingintheclay.wordpress.com/2011/02/24/the-futility-of-trying-to-limit-co2-emissions/
https://www.geocraft.com/WVFossils/greenhouse_data.html
https://en.wikipedia.org/wiki/Greenhouse_gas
https://yaleclimateconnections.org/2008/02/common-climate-misconceptions-the-water-vapor-feedback-2/#:~:text=A greenhouse gas%2C like carbon dioxide%2C it represents around 80,to 26 percent for CO2.
https://en.wikipedia.org/wiki/Absorption_band
https://ozonedepletiontheory.info/ImagePages/absorption-rhode.html
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absorptions.   Water absorption is 8 times greater than CO2 meaning more GHG effect.  
Combining the 24 factor higher water vapor concentration from Problem 6, water vapor is a 
192 factor stronger GHG than CO2.  Further, the CO2 infrared spectrum absorbance shown 
below was measured at a 33% CO2 concentration with 67% nitrogen as documented by NIST 
per “GAS- (200 mmHg DILUTED TO A TOTAL PRESSURE OF 600 mmHg WITH N2)”.  Actual 
atmospheric CO2 concentration is only 0.04% vs 33% presented.  A similar water vapor curve 
in NIST has no known concentration to reference.  Thus, the CO2 absorption capacity and its 
GHG effect are greatly overstated.  Unfortunately, no firm method exists converting these 
absorbances to the actual GHG effect.  Further, no calculation exits converting that GHG effect 
to a global temperature rise, just postulations.  The discussion of positive and negative 
“forcing” generally tries to account for lack of data fit by using empirical equations to force fit to 
actual measurements.  The CO2 GHG impact is minor compared to water vapor and is minor 
compared to energy consumptions such as plant evapotranspiration and photosynthesis as 
quantified later.   

 
 
Problem 8- CO2 GHG rising humidity hypothesis is contradicted by the actual 
decreasing relative humidity data.     
In an effort to recognize the fact that water vapor is the actual GHG driver, CO2 GHG 
proponents theorize that rising average temperature increases water evaporation rates, which 
then increases water vapor concentrations, which then results in additional warming.  This is 
technically inaccurate.     

.  

https://webbook.nist.gov/cgi/cbook.cgi?ID=C124389&Units=SI&Type=IR-SPEC&Index=1#IR-SPEC
https://webbook.nist.gov/cgi/cbook.cgi?ID=C124389&Units=SI&Type=IR-SPEC&Index=1#IR-SPEC
https://webbook.nist.gov/cgi/cbook.cgi?ID=C7732185&Units=SI&Type=IR-SPEC&Index=0#IR-SPEC
https://webbook.nist.gov/cgi/cbook.cgi?ID=C7732185&Units=SI&Type=IR-SPEC&Index=0#IR-SPEC
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The first chart below is from Friends of Science.com generated from the NOAA Earth System 
Research Laboratory data at varying elevations from 1970 to 2019 .  The second chart is from 
the Met Office, London, England’s equivalent of NOAA, completely independent data from 
NOAA data, showing land, ocean, and a blended humidity, from 1970 to 2020, plotting % 
difference from a 1981 – 2010 average.  Both charts show decreasing relative humidity* from 
1970 to 2020.  The general downward humidity trend contradicts the assertion that higher 
temperatures are causing higher water vapor concentrations.  Instead, the charts support the 
plant evapotranspiration reduction science: plant evapotranspiration reduction is decreasing 
relative humidity.  The decreasing relative humidity is caused by anthropogenic plant 
evapotranspiration reduction, contradicting the CO2 GHG theory.        
* Relative humidity was charted below over absolute humidity (grams of water per cubic meter of air) because 
relative humidity drives rainfall which drives vegetation as discussed later in Problem 8 resolution.  Absolute 
humidity admittedly increased ~5% due to increased temperature per Climate.gov NOAA chart from 1971 -2012.     

 
 

 
 

Problem 9- CO2 GHG models continue over estimating temperature rise.   
The GHG theory and model validity can only be demonstrated by accurate and reliable 
projections.  To date the models have consistently overestimated the temperature rise.  Per 
Real Climate.org graph below, of the >102 climate models, all have predicted higher 

1970 - 2020  

https://www.friendsofscience.org/index.php?id=710
https://www.psl.noaa.gov/cgi-bin/data/timeseries/timeseries1.pl
https://www.psl.noaa.gov/cgi-bin/data/timeseries/timeseries1.pl
https://www.metoffice.gov.uk/hadobs/monitoring/humidity.html
https://www.climate.gov/news-features/understanding-climate/2012-state-climate-humidity
http://www.realclimate.org/index.php/climate-model-projections-compared-to-observations/
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temperature rise than actually has been recorded over the last 15 years.  The 4 colored lines 
are measured global temperatures. The solid black line is the forcing-adjusted model mean 
temperature.  The gray area is the 102-model ensemble with a 95% spread from the mean.  
These models are constantly updated in an unsuccessful attempt to account for and reflect the 
diminishing CO2 GHG impact as discussed in problems 1 & 2 above.   

Per an AICHE publication, “Thinking about Climate”, pdf, page 32:  General circulation 
models (GCMs) simulate the various processes that affect climate including solar radiation, 
atmospheric radiative transfer, circulation patterns in the oceans and atmosphere, water vapor 
pressure, temperature, cloud formation, ice formation, greenhouse gas emissions, etc.  The 
GCMs numerical simulations solve the Navier-Stokes equations in the atmosphere and oceans 
coupled with energy flows. These models are enormously complex and require 
supercomputers to run the code.  To solve the equations, the Earth is divided into three-
dimensional grids employing finite-element techniques.  Horizontal grid dimensions are 
typically between 250 km and 600 km. The atmosphere is simulated using 10 to 20 vertical 
layers and the oceans are sometimes represented by as many as 30 layers.  The models 
describe well-known physical and chemical processes.  However, because some processes 
such as cloud formation and convection patterns occur at a length scale less than the grid size, 
a technique called “parameterization” is employed (basically using empirical equations).  
Modeling clouds is one of the largest sources of uncertainty in GCMs.   

GHG component properties (similar to CO2 heat capacity in kJ/kg∙°C) are not assigned 
including the wavelength of the energy the gas absorbs and quantity of energy at each 
wavelength.  In an effort to show a correlation between CO2 and temperature, these climate 
models instead employ “parameterization” empirical equations (rather than component GHG 
properties) and certainly do not contain strict mass or energy balances with the oceans, land, 
plants, etc.  The standard deviation of the models is large (per chart) and many models are 
simply wrong.  In any modeling work, when the input is incorrect, the model output will not 
match actuals.  Similar GCMs are also used in weather forecasting.  Weather forecasts are not 
accurate 2 weeks out, much less forecasting decades out.  Weather forecasting long-range 
accuracy is unreliable due to the many climate factors not included in the models.  Plant 
evapotranspiration reduction (discussed later) is definitely not included in the GCMs.  These 
empirical models continue over estimating global warming because CO2 GHG is not the 
primary driver.   

The earth’s climate system is almost impossible to model accurately and reliably due to 
the numerous interacting processes of the atmosphere, land, oceans, water, wind, etc.  Even 
the IPCC (Intergovernmental Panel on Climate Change) rightly states in its Third Assessment 
Report: “In climate research and modeling, we should recognize that we are dealing with a 
coupled, non-linear chaotic system, and therefore the prediction of a specific future climate 
state is not possible.”  Yet, that is exactly what the CO2 GHG advocates continue doing!  Their 
claim that just one variable (a relatively minor CO2 concentration in the atmosphere) is the 
major climate control knob is not logical nor scientifically supported.  Other climate drivers 
definitely exist beyond the “simplistic” CO2 GHG theory (such as the following PER science) 
and are causing the observed CO2 model over estimates.   
 

https://www.aiche.org/sites/default/files/docs/pages/thinking_about_climate-3.pdf?utm_source=CEP&utm_medium=website&utm_campaign=Climate_Download
https://arizonadailyindependent.com/2018/12/16/the-broken-greenhouse-why-co2-is-a-minor-player-in-global-climate/
https://arizonadailyindependent.com/2018/12/16/the-broken-greenhouse-why-co2-is-a-minor-player-in-global-climate/
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Original discussion (Jan 2017). Mid-troposphere satellite products from UAH, RSS, NOAA STAR  (to 

2019) and UW (to 2018). Model values use synthetic MSU/AMSU-TMT weightings, spread is 95% 
envelope of simulations. Last updated 22 Jan 2021. 

 

 

Proposed Alternative Theory   
Anthropogenic Plant Evapotranspiration Reduction (PER) drives global warming.    
 
Plants are the source of life: generating O2 to breathe, reducing atmospheric CO2, 
transforming sunlight into food, and thereby cooling the earth.  Plants made Earth habitable vs 
other planets.  Without plants, the Earth’s atmosphere would be dryer and hotter.  
Photosynthesis is how plants grow, reproduce, generate O2, and reduce CO2 in our 
atmosphere.   
   
Photosynthesis Defined- Photosynthesis chemical reaction is commonly written as:  

6CO2 + 6H2O + light energy → C6H12O6 + 6O2. 
This means that the reactants, six carbon dioxide molecules and six water molecules, are 
converted by light energy captured by chlorophyll (implied by the arrow) into a sugar molecule 
and six oxygen molecules, the products.  Take-away- CO2 is one of the reactants and carbon 
uptake is one of the products.   Plant respiration (burning these sugars with O2 to release CO2 
and water and energy to grow) is the reverse of photosynthesis.  

Effectively, man, animals, and decaying plants generate CO2 emissions by consuming 
O2 and sugars for energy release.  Alternatively, plant life generates O2 and sugars by 
consuming CO2 and water and absorbing light energy. These mass and energy balances 
should be included in any global warming theory and modeling work, but currently are not 
included in the CO2 GHG general circulation models (GCM) as detailed in Problem 9 above.  
 
Plant life reduces global warming in 3 ways, ranked in order:  
1. Plant Evapotranspiration- ~95% driver(a).  Converts sun energy to water vaporization.  
Plant transpiration is the uptake of water at the roots, transport of water through plant tissues, 
and release of water vapor into the air by leaves.  Most water evaporation over land is from 
plant transpiration.  A large oak tree will transpire 40,000 gallons per year.  Water vaporization 
is one of Mother Nature’s temperature regulators.  However, aquatic plant life submerged 
below water (such as plankton) does not transpire.   
2. Photosynthesis- ~5% driver(a).  Absorbs sunlight and stores energy as organic 
hydrocarbons.  Per the NOAA, ~1% of water is used in growing (photosynthesis), 99% in 
transpiration.  About 71% of the Earth's surface is water-covered for photosynthesis, 29% land 

Global Temperatures, °C   

http://www.realclimate.org/index.php/archives/2016/05/comparing-models-to-the-satellite-datasets/
https://sciencing.com/reactants-products-equation-photosynthesis-8460990.html
https://www.weather.gov/jetstream/hydro
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covered for transpiration.  The University of Texas estimates that 33% of land surface is desert 
with 24% snow covered mountains, leaving only 47% of the land surface for plant growth 
(arable or habitable).  
    (a) Calculation of the 95% for transpiration driver vs 5% for photosynthesis driver:  
(0.99 transpiration * 0.29 land *0.47 arable) / (0.01 photosynthesis * 0.71 oceans * 0.90 available for 
photosynthesis) = 21.1 factor = ~5%.   
 Qualifier- Broad assumptions are made in this extrapolation and the one below, but remain within a 2 factor.   

3. Sequestering CO2- ~0.3% driver(b).  Photosynthesis is the only natural atmospheric CO2 
removal besides the mass transfer between the atmosphere and vast ocean storage as 
depicted in the below Carbon Balance Chart.  CO2 sequestration is a result of photosynthesis.  
Global warming via the CO2 GHG effect is insignificant compared to plant life transpiration and 
photosynthesis impacts.   Problem 6 showed that water vapor is 192 times stronger GHG than 
CO2 (comparable 0.5%).  Further, laboratory experiments have shown no measurable 
temperature increase from 270 ppm to 400 ppm CO2 per the Science and Environmental 
Policy Project June 17, 2017 newsletter.   
    (b) Calculation of 0.3% driver from Problem #1 data = 1.0 °C actual rise / 19 °C theoretical rise from 
CO2 geologic correlation * at most 5% from CO2 GHG even during geologic time.  The photosynthesis 
and transpiration drivers are estimated >95% even during geologic time.        

 
The effectiveness of plants reducing Global Warming are actually observed and 
quantified at common locations around the world:   
1. City centers have less plant life and are 1-3oC warmer than the surrounding suburb and rural 
country areas.  The plant life cools the atmosphere by absorbing energy whereas concrete, 
buildings, and asphalt are all heat sinks absorbing sunlight and retaining heat.  Scientific 
studies detail that rainfall is decreased downwind of hot city centers.   
2. The air is at least 3-4oC cooler above a green grass lawn vs a black asphalt parking lot.   
3. The hottest regions on earth are deserts with limited rain and plant life to reduce 
temperatures through evaporation and transpiration.   
The plant evapotranspiration reduction impacts are readily measured, observed, and 
understood.  Conversely, the CO2 GHG theory has never been experimentally proven, 
accurately modeled, or completely explained and quantified.   
 
Plant Evapotranspiration (E) defined- Per Wikipedia and Chang et al below, E is the sum of 
plant transpiration (Et, productive water use) and non-productive water use: evaporation from 
soil surface (Es) and evaporation from canopy interception (Ei).   

E = Et + Es + Ei 
Plant Water Use Efficiency (WUE) defined- WUE is the terrestrial carbon uptake (vegetative 
organic mass) produced by the plant divided by the total plant water use (plant 
evapotranspiration, E).   

WUE = carbon uptake mass / E 
Typical units are: mg Carbon / millimeter water rainfall / year, abbreviated as mg C / mm / year.  
By scientific consensus, WUE has increased significantly due to rising CO2 and temperature.  
CO2Science.org, Subject Index, Water Use Efficiency summarizes139 scientific studies 
documenting WUE increases: 17- global, 43- agricultural species, 4- desert species, 122-
grassland species and 63- trees.   

WUE increases are driven by CO2 increases per the above photosynthesis chemical 
reaction kinetics.  CO2 (a reactant) concentration steadily increased by a factor of 1.32 (1958 = 
314 to 2021 = 414ppm per the chart on page 4) pushing the reaction to the right. 
Consequently, less water (the other reactant) is needed for the same photosynthesis reaction 
rate.  Reaction rate impacts from concentration changes and their rate equations are detailed 
at: Libre Texts, Chemistry, Chemical Reaction Kinetics, 14.3: Effect of Concentration on 
Reaction Rates, Rate Law.   

http://www.zo.utexas.edu/courses/Thoc/land.html
http://www.sepp.org/twtwfiles/2017/TWTW6-17-17.pdf
http://www.sepp.org/twtwfiles/2017/TWTW6-17-17.pdf
https://weather.com/science/weather-explainers/news/urban-heat-island-cities-warmer-suburbs-cooler#:~:text=According%20to%20the%20EPA%2C%20the,while%20cities%20maintain%20their%20heat.
https://en.wikipedia.org/wiki/Evapotranspiration
https://www.nature.com/articles/s41467-017-00114-5
http://www.co2science.org/subject/w/subject_w.php
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_General_Chemistry_(Petrucci_et_al.)/14%3A_Chemical_Kinetics/14.03%3A_Effect_of_Concentration_on_Reaction_Rates%3A_The_Rate_Law
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1. Measured global plant WUE increases generated a 0.70%/year PER from 1982 to 2011.  
Per Chang et al. (2017) from CO2science.org, (full article), global WUE  "increased at a mean 
rate of 0.70% per year of mean annual WUE from 1982 to 2011”,  or 21% over 30 years.  Ten 
researchers used a combination of ground-based and remotely sensed land and atmospheric 
observations (229 site-years) to then calculate changes in water use efficiency (WUE), 
evapotranspiration (E), and Gross Primary Production (GPP or carbon uptake) over the period 
1982 to 2011. 
 
2. Deforestation and Land Use Change is reducing terrestrial plant surface growing area 
(evapotranspiration) by 0.18%/year since 1960.  National Geographic describes Urban Heat 
Islands (UHI) as a metropolitan area (effectively no plants) that is warmer than the rural areas 
surrounding it.  Mankind’s expanding developments have replaced natural vegetation (natural 
evaporative coolers) with brick, concrete, and asphalt (man-made heat radiators). Live Science 
in 2005 reported a 3% urban land basis using satellite images of urban lights at night.  
Alternatively, the World Bank 2010 estimate was 3.6 million sq. km which = 2.4% urban land 
with each city listed.  The University of Texas estimates that 33% of land surface is desert with 
24% snow covered mountains, leaving only 43% for plant life growth (habitable).  UHIs alone 
are then estimated to reduce plants by 7% = 3% / 43%.  Global development, roads, suburbs, 
deforestation, commercial farming, and commercial ranching over the last 60 years have 
further reduced plant life by ~1.6 factor more than the 7% UHI (11% terrestrial plant surface 
area reduction or 0.18 %/year over the past 60 years).  Per page 16 below, Carbon Balance, 
#3, NASA also estimated the same 0.18%/year from deforestation and land use changes.   
Unfortunately, the reduction in plant life is growing exponentially as our population grows, 
developments expand and increase, and global quality of life improves.   

Land cover change causing global warming is consensus science.  CO2Science.org, 
Land Cover Change (Effects on Climate) provides a summary of 6 peer reviewed studies 
documenting temperature increases from Australia to California.  Their conclusion was that 
"observed surface temperature changes might be a result of local surface heating processes 
and not related to radiative greenhouse gas forcing."   
 
Energy Balance- Converting both measured evapotranspiration reductions to 
temperature rises.  The below 2010 energy balance from the National Oceanic & Atmospheric 
Administration is the most complete and updated balance between incoming energy from the 
Sun and outgoing energy leaving Earth. The chart uses 100 units of energy from the sun as the 
baseline (100% = 341.3 watts / m2) transmitted as shortwave light and ultraviolet energy.  
When energy reaches the Earth, some is reflected back to space by clouds, some is absorbed 
by the atmosphere, and some is absorbed at the Earth's surface.  An equal 100 units of energy 
must be emitted to space to maintain our stable average temperature and climate.  Energy 
absorption by the atmosphere stores more energy near its surface than it would if there was no 
atmosphere.  For example, the average surface temperature of the moon (which has no 
atmosphere) is -18°C.  By contrast, the average surface temperature of the Earth is 15°C.  This 
heat absorption effect is called the “greenhouse effect”.  Water vapor drives >99.7% of this 
greenhouse effect with the remaining ~0.3% driven by CO2 and other gases per the above 
sequestration quantification.   

http://www.co2science.org/articles/V20/oct/a1.php
https://www.nature.com/articles/s41467-017-00114-5
https://www.nationalgeographic.org/encyclopedia/urban-heat-island/
https://www.livescience.com/6893-cities-cover-earth-realized.html#:~:text=Three%20percent%20of%20the%20world's,estimates,%20scientists%20said%20this%20week.
https://www.livescience.com/6893-cities-cover-earth-realized.html#:~:text=Three%20percent%20of%20the%20world's,estimates,%20scientists%20said%20this%20week.
https://data.worldbank.org/indicator/AG.LND.TOTL.UR.K2?end=2010&start=2010&view=map
http://www.zo.utexas.edu/courses/Thoc/land.html
http://www.co2science.org/subject/l/landcover.php
http://www.co2science.org/subject/l/landcover.php
https://www.weather.gov/jetstream/energy
https://www.weather.gov/jetstream/energy
https://scied.ucar.edu/image/radiation-budget-diagram-earth-atmosphere
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1. The above 0.70%/year PER from plant WUE increases generates a calculated 
temperature rise 12 times the actual measured temperature rise.    
Per the energy balance chart above, evaporation and plant transpiration account for 24% of 
that 100 units of sun energy (100% = 341.3 watts / m2).  Per an article in American Society for 
Horticultural Science, 2020, 15% of that 24% (= 3.6%) is from plant evapotranspiration vs 
evaporation from oceans and surface water.  Per the calculation below (a), the above 
measured 0.70%/year reduction in terrestrial WUE (plant evapotranspiration) over the last 45 
years generates a 0.253 °C / year temperature increase.   
Per chart 3 on page 4, the measured temperature rise since 1975 is 1.0 °C over 45 years = 
0.022 °C / year.   
(a) Calculation:  0.70%/year evapotranspiration reduction * 0.036 plant evapotranspiration * 341.3 

watts/m2 sun energy / 1.033 x 10e4 kg/m2 atmospheric mass / 1.003 kj/kg°C air heat capacity * 1.0 
j/watt sec * 3.15 x 10e7 sec/year / 10e3/k = 0.253 °C/year from plant transpiration reduction / 
0.022 °C/year measured = 11.5 factor => Only 8.7% of measured evapotranspiration would 
generate the observed temperature increase.   
 

2. Similarly, the above 0.18%/year PER caused by deforestation and land use change 
generates a calculated temperature rise 3 times the actual measured temperature rise.    
3. Summary- Explaining the 12 and 3 factors: 1. The actual temperature increase was less due 
to increasing infrared outgoing radiation emitted by the atmosphere to space (the 49% figure 
above) from that same temperature rise.  2. Terrestrial biomass increases in deserts and arid 
lands partially offset the evapotranspiration reductions.  Alternatively, no calculation exits 
converting the GHG effect to a global temperature rise, just postulations.  In conclusion, plant 

Greenhouse Gases 

Evaporation & Plant 

Transpiration 

Short Wave Radiation Long Wave Infrared Outgoing Radiation 

Radiation Emitted by Surface 

https://scied.ucar.edu/image/radiation-budget-diagram-earth-atmosphere
https://www.sciencedaily.com/releases/2020/12/201215164914.htm
https://www.sciencedaily.com/releases/2020/12/201215164914.htm
https://www.metric-conversions.org/pressure/atmospheres-to-kilogram-force-per-square-meter.htm
https://www.ohio.edu/mechanical/thermo/property_tables/air/air_Cp_Cv.html
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evapotranspiration reduction directly caused the measured surface air temperature rise 
since 1960, not CO2 GHG.   
 
Carbon Mass Balance- Only 7.8% photosynthesis reduction is equivalent to 2020 fossil 
fuel emissions.   
The below 2017 carbon balance is from NASA’s GLOBE Carbon Cycle Project.  Units are 
gigatons of carbon, Gt = Pg (Petagrams).  Values in blue are stocks of carbon while values in 
red are annual flows. This author updated 2017 data to 2020: atmospheric CO2 from 750 to 
765 GtC and fossil fuel CO2 emissions from 9.3 to 9.3 GtC/year (2020 coincidentally dropped 
to 2017 level due to 2020 pandemic energy usage reduction) using the NOAA Carbon Budget.  
Prior to man’s fossil fuel consumption, Mother Nature used photosynthesis to maintain the 
delicate atmospheric CO2 balance for millions of years through the photosynthesis chemical 
reaction above, but industrial man altered that balance.  Per chart below: 

1. Only 7.8% photosynthesis reduction is equivalent to 2020 fossil fuel emissions. - 
Calculation: 9.3 GtC/year from fossil fuels / 120 GtC/year from photosynthesis = 7.8%.   

2. Annual CO2 emissions are only 1.2%/year of atmospheric CO2. - Calculation: 9.3 
GtC/year from fossil fuels / 765 GtC in atmosphere = 1.2%/year contribution.   Annual 
CO2 emissions are only 0.02%/year of ocean CO2, basically round off.    

3. NASA Chart estimate of 1.0 GtC/year from “Deforestation and Land Use Change” 
confirms our above 0.18%/year evapotranspiration reduction.  Calculation: 1.0 
GtC/year from land use change / 560 GtC in plants = 0.18%/year as compared to our 
above 0.18%/yr.         

4. Conclusions- 1. The proposed CO2 annual emissions reduction plans will 
certainly fail by focusing on the 1%/year contribution and foolishly ignoring the 
99% existing atmospheric CO2.  2. The CO2 emission reduction plans focus solely 
on reducing the 8% CO2 emissions driver, while ignoring the 92% plant life CO2 
driver.   
  *Carbon Balance vs Energy Balance- The above calculations compare plant life CO2 contributions to 
anthropogenic CO2 emissions using a carbon balance around the atmosphere.  However, the above 
energy balance calculations are more definitive proof of PER than the CO2 balance calculations:  The 
CO2 GHG temperature driver remains estimated at <0.3% versus plant evapotranspiration per the 
sequestration paragraph above.  The calculations do prove how plants drive atmospheric CO2, but global 
warming is driven by reductions in evapotranspiration energy storage (~95%) and photosynthesis (~5%), 
not CO2 GHG (0.3%).   

https://www.globe.gov/do-globe/measurement-campaigns/past-projects/earth-as-a-system-projects/carbon-cycle
https://globalocean.noaa.gov/News/2020-global-carbon-budget-released-1
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Prior to man, solar cycles caused plant life (and evapotranspiration) increases and 
decreases creating the recorded temperature and CO2 correlation, not CO2 GHG.    
Per NASA, Milankovitch (Orbital Solar Elliptical) Cycles primarily drive earth's climate changes 
on 100k year cycles, not man’s actions.  Secondly, obliquity (the angle of Earth’s rotation axis 
changes) also drives climate changes over shorter 41k year cycles.  Per the 800k year 
temperature graph on page 2, there have actually been 4 other periods warmer than present 
day, all of which are prior to mankind, all with correlated CO2 increases, and all unexplained by 
the prevailing CO2 GHG theory.  Atmospheric CO2 rises and falls with temperature and in 
reverse to terrestrial plant biomass.  Thermodynamic Fact- Rising surface temperature 
exponentially increases water vapor atmospheric capacity which decreases humidity (as 
charted in prior Problem) which decreases rainfall which decreases plant growth.  Plant 
Evapotranspiration Explanation: Solar cycles increased temperatures, decreasing relative 
humidity, increasing arid lands, decreasing plants, increasing atmospheric CO2 concentrations 
thru the carbon balance.  The above 560 and 1500 GtC in terrestrial plants and soil was the 
carbon source for the 190 – 280ppm CO2 range over the last 800k years.   Oppositely, solar 
cycles decreased temperature, increasing fertile land (more rainfall), increasing plants, 
decreasing CO2 concentration.  Prevailing CO2 GHG theory has no explanation for geologic 
CO2 concentration changes or the source of such carbon.  Only plants evapotranspiration fully 
explains the irrefutable correlation between CO2 and global temperature over past 800k years, 

765  ----- 

https://climate.nasa.gov/news/2948/milankovitch-orbital-cycles-and-their-role-in-earths-climate/
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not the CO2 emissions GHG theory.  The geologic consensus is that earth should be moving to 
a cooling cycle, which may be partially offset by anthropogenic global warming effects.  
Conclusion- Only plant evapotranspiration explains the temperature / CO2 correlation 
and carbon balance facts together in one logical explanation.    
 
Different plant drivers for temperature and CO2- Per Earthsky.org, scientists estimate 
phytoplankton contribute 50 – 85% of O2 in the atmosphere and consequently contribute 50 – 
85% (average 68%) of CO2 reduction.  Phytoplankton are the 68% CO2 driver with 32% for 
terrestrial plants.  However, because phytoplankton are below the water surface, phytoplankton 
do not have evapotranspiration and contribute little to energy storage.  Per the sequestration 
discussion above, terrestrial plants contribute 95% of energy storage with phytoplankton 
(largest photosynthesis group) only ~5%.  In summary, plant energy storage is driven 95% 
by terrestrial plants while phytoplankton drive 68% of CO2 sequestration.  This distinction 
is used in the below problem rectifications 3 and 5.       
 
The 9 problems identified and discussed above with the CO2 GHG theory are all 
explained by PER.  Only PER fits all the following scientific data: climate history, GHG 
data, humidity data, carbon sources, carbon and energy balances, etc.-    

1. Problems 1 & 4- Explains 800k Year CO2 & Temperature Correlation. The temperature 
graph on page 2 showed the planet has been warmer 4 times over the past 800,000 
years.  Man’s CO2 emissions obviously did not create these 4 CO2 and temperature 
spikes, and the prevailing CO2 GHG theory has no explanation.  Per above, the 
Milankovitch cycles caused the 4 temperature spikes, decreasing relative humidity, 
increasing arid lands, decreasing plants, and increasing atmospheric CO2 thru the 
carbon balance above.  The higher CO2 was a “result” of plant life decreases and did 
not “cause” the higher temperatures.   

2. Problem 2- Explains relative scale decrease.  Since 1960, the higher CO2 was caused 
primarily by anthropogenic CO2 emissions, not plant life reduction.  However, over prior 
geologic time, the higher CO2 was caused by plant life reduction which then caused 
higher temperatures.  These different CO2 and temperature drivers explain the change 
relative scales.  Per CO2 GHG calculations, the GHG temperature increase must be 
proportional to the CO2 concentration increase, which is contradicted by the historical 
data.   

3. Problem 3- Explains lagging CO2 decrease on falling temperature.  1. The increase of 
phytoplankton with falling temperature eventually yields a lagging decrease in 
atmospheric CO2 hundreds of years later.  Per the paragraph above, phytoplankton are 
the 68% CO2 driver (32% for terrestrial plants), but contribute almost no temperature 
decrease (no evapotranspiration).  Explanation- Increasing phytoplankton pull CO2 from 
the ocean (not atmosphere) requiring hundreds of years for the ocean CO2 to reduce 
atmospheric CO2 via slow mass transfer.  Alternatively, the CO2 GHG impact must be 
immediate with no time lag-- does not fit lagging data.  2. The no lag CO2 increase on 
increasing temperature also fits PER theory.  Explanation- Dyeing and decaying 
vegetation (from lack of rainfall) immediately increases atmospheric CO2.  This no CO2 
time lag during increasing temperatures followed by a CO2 time lag during decreasing 
temperatures is only explained by PER science.  No other Anthropogenic Global 
Warming (AGW) theory explains this geologic time lag / no time lag observation 
(analogous to a finger print).   

4. Problem 5- Explains why no correlation exists between CO2 and temperature over 
millions of years.  Photosynthesis is the only natural CO2 storage besides mass transfer 
between the atmosphere and the huge ocean storage.  Plant Life increases always 
reduced CO2 over geologic time, but pulled temperatures down only periodically.  
Phytoplankton drives CO2 reduction by 68%, and terrestrial plants by 32%.  Conversely, 

https://earthsky.org/earth/how-much-do-oceans-add-to-worlds-oxygen#:~:text=Most of this oxygen comes,and drift with the currents.&text=A byproduct of photosynthesis is,the oxygen in Earth's atmosphere.
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terrestrial plants evapotranspiration drive temperature reduction by 95% and 
photosynthesis (primarily phytoplankton) by only 5%.  The different drivers explain why 
no direct correlation exists over millions of years between CO2 and temperature.  
Conversely, the CO2 GHG theory requires a direct correlation.  Other geologic factors 
caused CO2 and temperature changes over millions of years: volcanoes, dust clouds 
covering the atmosphere, ice sheets, meteors, etc.   

5. Problem 6 & 7- Water vapor is the scientific consensus primary GHG, not CO2.  By 
absorbing the sun’s rays ~95% through plant evapotranspiration and ~5% through 
photosynthesis, surface temperatures are reduced.  The CO2 GHG effect is a combined 
192 factor lower than water vapor.  The water vapor GHG effect is calculated to be 
~0.3% compared to the two energy absorptions.   

6. Problem 8- Explains Decreasing Relative Humidity Data.  Rising temperatures do 
increase water vaporization and absolute humidity.  Absolute humidity has increased, 
while relative humidity has decreased as charted previously.  Thermodynamic fact- 
Rising temperatures decrease relative humidity because the capacity to hold water 
vapor in the atmosphere increases exponentially with temperature.  The PER theory 
predicts the observed relative humidity decrease: Less plants generate less 
evapotranspiration, decreasing relative humidity which more than offsets the 
temperature increase impact.     

7. Problem 9- Explains CO2 climate model inaccuracies.  The models are using the wrong 
driver.  PER is increasing global temperatures, not the CO2 GHG effect.  Over geologic 
time, CO2 changes were a “result” of plant increases / decreases, not a “cause” of 
temperature changes.    

8. Conclusion- This PER theory rectifies the above discussed 9 CO2 GHG theory concept 
and historical data problems.  Plant life increases or decreases drove the observed 
geologic correlation between CO2 and temperature.  CO2 GHG (especially manmade 
CO2 emissions) is ~0.3% contributor to global warming over geologic time.  This PER 
concept is the only science that actually fits all the historical and engineering data per all 
the points and quantifications presented above.   

 
CO2 Fertilization- Higher atmospheric CO2 actually promotes plant growth (and 
evapotranspiration).  CO2 is a net benefit.   
Scientific consensus is that higher CO2 concentration promotes the photosynthesis chemical 
reaction per reaction kinetics discussion above.  Global “greening” from higher CO2 
concentrations has been quantified per many peer reviewed botany studies including the below 
list:   

1. 2017 Nature journal article- Plants have been growing at a rate far faster than at any 
other time in the last 54,000 years.  Plants are converting 31 percent more carbon 
dioxide into organic matter than they were before the Industrial Revolution. 

2. 2016 Nature journal article- A positive trend in vegetation greenness over global dry 
lands is probably caused by higher CO2 which reduces water consumption, yielding soil 
water increases. 

3. 2014 article- A United Nations IPCC climate scientist, Dr Indur Goklany admits that the 
rising atmospheric CO2 concentration is currently net beneficial for both humanity and 
the biosphere by fertilizing plants and increasing crop yields by 10 – 15%. 

4. 2019 article-  Researchers from the Oak Ridge National Laboratory and the University of 
California, Irvine admit that the rising CO2 emissions creates a greener world and 
prevents the worst parts of global warming.    

5. 2016 Boston University study- “The greening over the past 33 years is equivalent to 
adding a green continent about two-times the size of mainland USA (18 million km2 or 
12.4% of the earth’s land surface), and could fundamentally change the cycling of water 
and carbon in the climate system.”   

https://principia-scientific.com/global-greening-new-york-times-co2-benefits-contradict-scc/
https://principia-scientific.com/elevated-co2-as-a-driver-of-global-dryland-greening/
https://principia-scientific.com/un-climate-scientist-co2-emissions-are-making-earth-greener-more-fertile/
https://principia-scientific.com/study-global-greening-will-stave-off-bad-parts-global-warming/
https://phys.org/news/2016-04-co2-fertilization-greening-earth.html
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6. 2018 French study- Shows the land greening by vegetation type over the 1999-2015 
period:  The largest global trend is for coniferous forests (primarily cone bearing 
evergreen trees) at 4.2%/year, followed by summer crops at 3.9%/year.   

7. Dr Pierre R Latour, 2014 article- CO2 is a net benefit per his calculations and research.     
8. CO2 Science.org, scientific peer-reviewed scientific studies on CO2 benefits- 22 on 

terrestrial plants, 11 on aquatic plants, and 9 on the negative impacts from lower CO2.   
US Navy submarines typically operate 300 – 11,000 ppm CO2, average 4,100 ppm (compared 
to only 410 ppm atmospheric CO2 currently).  Human breath exhaled contains ~38,000 ppm 
CO2.  Chemically, CO2 is considered an inert gas.  The smaller GHG warming effect (if any) is 
more than offset by CO2 fertilization increasing plants which reduce temperatures through 
evapotranspiration and photosynthesis.  Increased CO2 greens and thereby cools the planet. 
Even though CO2 is a net benefit, plant life is still declining since 1960 due to man’s 
developments as documented on page 15, #2.  Conclusion - CO2 is a harmless inert plant 
food, a net benefit, not a pollutant to be regulated.  
 

Solution- Greener Planet 
 

Proposed solution to reducing Global Warming is producing a “Greener Planet”!   
We can all agree that we need a “Greener Planet”:   

1. “Greener Planet”- Increase terrestrial plant life to absorb more of the sun’s rays and 
increase water vaporization via plant evapotranspiration.  In order to reduce current 
global temperatures, plant life and vegetation should be increased at least back to 
preindustrial levels. 

2. Work both sides of the Carbon Balance Equation- CO2 consumption and emissions. 
This approach will be more successful and cost effective (savings trillions of dollars) 
than simply reducing annual fossil fuel CO2 emissions alone.   

 
Individual & global actions 
Individually, we all need to reduce our own environmental impact by using less electricity, 
generating less trash, recycling trash, driving fewer car miles, being environmentally smart, and 
generally reducing our insatiable consumption.   
Globally, we should initially:  

1. Greener Plant- Simply planting trees is quantitatively not a solution.  Reducing fossil fuel 
CO2 emissions is ineffective.   Greener and smarter development, reforestation, 
farming, and ranching worldwide is required.  Development should be vertical (not 
horizontal) to maintain green spaces.   

2. Research photosynthesis acceleration for higher yields- As an example,  a University of 
Sheffield study (November 2019) in the journal Nature reveals the structure of 
cytochrome b6f – the protein complex that significantly influences plant growth via 
photosynthesis.  This protein could be modified for higher crop yields.    

3. Stop Deforestation- Trees (with larger mass) have much more evapotranspiration per 
mm of rainfall (limiting factor for global plant growth) than grasses or crops.   

 
Advantages of the “Greener Planet” solutions vs CO2 GHG emission reduction plans:   

1. Reduces both future emissions and existing CO2 concentrations- Per the above 
Carbon Balance calculations, #4, annual anthropogenic CO2 emissions are only 
1%/year of existing atmospheric CO2.  The other 99% is legacy CO2 already in the 
atmosphere which has been steadily increasing since 1960.  Concentrating all our 
efforts on reducing that 1%/year contribution while ignoring the existing 99% legacy is 
foolish.  The cost is huge and the reduction in energy supplies is devastating for 
just a 1% solution.  As an example, the 2019 to 2020 pandemic reduction in CO2 

https://www.mdpi.com/2072-4292/10/3/424/htm
https://principia-scientific.com/engineering-earth-s-thermostat-with-co2/
http://www.co2science.org/subject/c/subject_c.php
https://www.nap.edu/read/11170/chapter/5#47
https://www.co2meter.com/blogs/news/10709101-what-is-carbon-dioxide
https://www.co2meter.com/blogs/news/10709101-what-is-carbon-dioxide
https://principia-scientific.com/experts-unlock-key-to-photosynthesis/
https://principia-scientific.com/experts-unlock-key-to-photosynthesis/
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emissions was only 7% (10.0 to 9.3 GtC/year) of that 1% CO2 driver while man-kind’s 
sacrifices from less energy consumption was huge.   

2. Less downside risk and costs- The atmospheric CO2 is still reduced under either 
theory, but substantially more under Greener Planet solutions   The Greener Planet 
solutions are more cost effective and environmentally friendly than CO2 emission 
reduction.  Conversely, decades in the future, after the CO2 GHG theory is indeed 
proven wrong, the world wasted trillions of dollars by only reducing CO2 emissions, 
while global temperatures continued to increase.   

3. CO2 is a net benefit- A bad option is to reverse the process since 1960: Reduce CO2 
concentration, which would reduce plant WUE, which would increase plant 
evapotranspiration, which would successfully reduce global temperatures.  However, the 
higher WUE is a benefit by providing more total plant mass (more food and materials).  
CO2 reduction would devastate current food and plant production.  Higher CO2 is 
needed to partially offset man’s detrimental effects on plant life. In summary, lowering 
atmospheric CO2 concentration is the absolute wrong direction.    

 
Recommendation– More plant life research 
The above is primarily quantification and analysis of existing data refuting the prevailing CO2 
GHG theory and quantifying the impact of plant evapotranspiration reduction.  This study 
primarily proposes more plant life research: 1. Updating the above Carbon Mass Balance and 
Energy Balance around the atmosphere.  2. Refining the above calculations.  3. More 
terrestrial plant life increase studies.  This research could possibly be a botanic graduate 
thesis.  This alternative theory should be researched further rather than focusing solely on CO2 
emissions reduction.  Funds spent on questionable, complex greenhouse gas models (that 
have been proven unreliable) would be better spent studying, modeling, and quantifying the 
impact of plant life on global temperatures.      
 

Study Characterization 
 

Plant Evapotranspiration Reduction driving global warming is scientific fact, not theory.  
The authors just quantified the impact.  WUE increase definitely caused evapotranspiration 
reduction which definitely increased global temperatures.  By example, the 12 factor and 3 
factor of calculated temperature rise over actual measured temperature rise are simply 
engineering conversions. Admittedly, other causes and forcing may also exist.  Unlike prior 
climate change studies, this study focused on engineering quantification, not just climatic data 
and theories.  The earlier 9 Problem case “against” the CO2 GHG theory is strong, but 
the latter case “for” PER is even stronger.   In summary, PER has vastly more 
quantitative support than the prevailing CO2 GHG theory.  This study does not absolutely 
prove that PER primarily drives global warming, but this novel theory is worthy of further 
research.  Our study is intended to reverse the direction of climate change debate.      
 

Complex problem, multiple causes, many mitigations, novel theory   
Global Warming is an extremely difficult and complex problem with many variables, many 
contributory factors, and limited data.  No single cause nor a simple solution exists to solve this 
critical problem (such as only eliminating fossil fuel CO2 emissions).  Addressing the point that 
CO2 climate change has been studied for decades by hundreds of skilled scientists: Often, a 
fresh perspective (specifically chemical engineering perspective) from a high altitude can shed 
new light on an old subject.  To our knowledge, the above energy balance, carbon balance, 
and other calculations detailed in this study have not previously been quantified and 
summarized as presented.   
 
Conclusion 
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Science and Mother Nature will eventually find a global warming solution and a new CO2 
equilibrium, but simply cutting fossil fuel CO2 emissions will be unsuccessful with an exorbitant 
cost.  Instead, we should be researching “greener planet” actions to reverse Anthrophonic 
Global Warming as a more efficient and cost-effective option.  Our publishing objective is to 
disseminate this theory and data for further analysis and additional research by botanists and 
climate professionals.   
 

1. Acknowledgments- Tom Crosier, Jonathan DuHamel, Craig Isdo, David Cummins, Brian K. Coats, Shep 
Barnum, Steve Fantazia, Rick Garnett, and David Watts.  Contributors include chemical engineers, 
reservoir engineers & simulators, heat transfer experts, geologists, and geophysicists.  

2. About the Author: David Motes is a 43-year professional chemical engineer residing in Houston, TX.  After 
40 years with ExxonMobil, he is semi-retired developing patents in multiple disciplines.  David has a BS in 
ChE from Auburn University in 1977 and an MBA from the University of New Orleans in 1983.  Online 
profile: David Motes LinkedIn  

3. Educational Links:  1. The Chemical Composition of Air  2. Carbon dioxide description  3. The Carbon 
Cycle and Balance  4. The Hydrologic Water Cycle   5. Libre Texts, Chemistry, Chemical Reaction Kinetic, 
Effect of Concentration Changes, Rate Law.   

https://www.linkedin.com/in/david-r-motes-a93800129
https://www.thoughtco.com/chemical-composition-of-air-604288
https://scied.ucar.edu/carbon-dioxide
https://scied.ucar.edu/carbon-cycle
https://scied.ucar.edu/carbon-cycle
https://www.weather.gov/jetstream/hydro
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_General_Chemistry_(Petrucci_et_al.)/14%3A_Chemical_Kinetics/14.03%3A_Effect_of_Concentration_on_Reaction_Rates%3A_The_Rate_Law
https://chem.libretexts.org/Bookshelves/General_Chemistry/Map%3A_General_Chemistry_(Petrucci_et_al.)/14%3A_Chemical_Kinetics/14.03%3A_Effect_of_Concentration_on_Reaction_Rates%3A_The_Rate_Law

