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Global Warming Revisited

Abstract

Only a few single point estimates of the rate of warming of the earth have been
reported. Using a new method to determine warming rates, this study estimates
over 2000 global monthly warming and cooling rates over the past 170 years.
These results show the average rate of warming of the surface of the earth may be
near zero degrees C per decade. Such a low average rate of warming is not
correlative with the steady increase of CO2 in the atmosphere observed since 1940
and is too small to measure. The perceived threat of excessive future global
temperatures may stem from misinterpretation of 40 years of increasing intensities

of the largest transient climate event ever recorded in the eastern Pacific Ocean.

The intensity of that climate event has been diminishing for 13 years.

Introduction

The inherent premise of most climate scientists is that earth temperatures are
precipitously rising, and human intervention is necessary to save humanity. If this

premise were wrong, then current studies on how to address this perceived threat
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are misdirected. This study investigates how much the earth has warmed over the

past 170 years.

The author declares that there are no competing interests.

Methods

This study 1s a mathematical analysis of two time-temperature series of

measurements of surface temperatures of the earth.

1. The Met Office Hadley Centre mean monthly surface temperature dataset; a
blending of the CRUTEM4 near surface mean monthly air temperature
dataset and the HadSST3 mean monthly sea-surface temperature dataset (/).
The measurements cover a time-period from 1850-2020.

2. The NASA Goddard Institute for Space Studies (GISS) mean annual
temperature dataset combined with NOAA GHCN v4 (meteorological
stations) and ERSST v5 (ocean areas) (2,3). The measurements cover a

time-period from 1880-2020.

The objective of this study is to estimate the warming and cooling rate of the
surface of the earth from 1850 to the present. The warming or cooling rate in this

study is expressed in degrees Celsius per decade.



38

39

40

41

42

43

44

45

46

47

48

49
50

51

52

53

54

The methodology used in this study consists of two steps.

1. Construct a best fit trendline through a time-temperature series scatterplot of
measured earth temperatures using Excel’s 6™ degree polynomial least
squares regression tool. The process of fitting a trendline removes data
errors and transient weather events that do not contribute to the long-term
temperature trend of interest.

2. Mathematically, calculate the first derivative of the trendline, dy/dx, and
convert to degrees per decade. This value is the estimated average rate of

heating or cooling of the surface of the earth.

The results are remarkable. The values are comparable to earth warming values
calculated by others from global energy balance studies for a few isolated points.

This method estimates values for every month over a period of 170 years.
Discussion

Data Availability

All the temperature data used in the study can be downloaded from the HadCRUT4

(1) and NASA (2,3) websites, highly cited land and sea temperature data sets. The

CO2 data can be downloaded from the Oak Ridge National Laboratory website (4).
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HadCRUT4 Monthly Temperature Anomalies

The HadCRUT.4.6.0.0 database of global monthly surface temperature anomalies

from 1850 to the present is used for first section of this analysis.

Analysis of Temperature Anomalies-Case 1

All temperature measurements used in this study are calculated temperature
anomalies and not measured surface temperatures. A temperature anomaly is the
difference between a measured temperature and a baseline average temperature; in
this case, the average annual temperature from 1961 to 1990. This conversion
process is intended to minimize the effects on temperatures related to the locations
of the measurement stations, e.g., in a valley or on a mountain top, and result in

better recognition of regional temperature trends.

In Figure 1, the black curve is a plot of global monthly average surface temperature
anomalies. The jagged character of the curve is data noise (inaccuracies in
measurements and natural, short-term weather events that do not contribute to long-
term temperature trends). The red curve is an Excel sixth-degree polynomial best
fit trendline of the temperature anomalies. The curve-fitting process enhances the
measured temperature data by removing much of the noise. The blue curve,
mathematically the first derivative (5) of the trendline, is the single most important

curve derived from global monthly averaged temperature anomalies. The curve is

4
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a time-series of the month-to-month differences in average surface temperatures in
units of degrees Celsius change per month. (Simply stated, the first derivative is
the rate of change of the variable, temperature, and the direction of change,
increasing or decreasing.) The very small monthly changes are commonly
multiplied by 120 to convert the units to the more manageable number of degrees
per decade (left vertical axis of the graph). If noise-free, the derivative of the
temperature trendline is an estimate of the instantaneous rate at which the earth’s
surface is cooling or warming; sometimes referred to as the warming or cooling
curve of the surface of the earth. Use of the derivative is a new method for

estimating the degree of warming or cooling of the earth.

In a recent talk, Dr. John Christy, director of the Earth System Science Center at
the University of Alabama in Huntsville, reported estimates of noise-free warming
of the troposphere in 1994 and 2017 of 0.09 and 0.095 degrees C per decade,
respectively (6). These values were estimated from global energy balance studies
of the troposphere from 15 years of newly acquired global satellite data in 1994 (7)
and, a repeat of the 1994 study in 2017 with nearly 40 years of satellite data (§).
From this work, Dr. Christy concluded the earth warming in the troposphere for the

past 40 years is approximately a straight line that slopes 0.095 degrees per decade.
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The blue curve temperature values shown in Figure 1 are close to the values of
noise-free troposphere temperature estimates determined at UAH. The 2017
average monthly value for the blue curve is 0.184, compared to a value of 0.095
determined at UAH for 2017. The mean value of earth warming over 2,032 months
since 1850 is -0.084 degrees C per decade. These numbers are not evidence of out-

of-control earth warming.

1850-2020 Global Mean Land and Ocean Surface Temperature Anomalies Relative to 1961-1990 Mean Monthly
Temperatures (HadCRUT4 Data)
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o
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Fig. 1. HadCRUT4 Time-series of global temperature anomalies. The black
curve is the time series of the monthly global land and sea surface
temperature anomalies, 1850-present. Anomalies are deviations from the
1961-1990 annual average temperature in degrees Celsius. The red curve is
the trendline of the HadCRUT4 data set, an Excel sixth-degree polynomial
best fit of the temperature anomalies. The blue curve, mathematically the first
derivative of the trendline (5), is converted from units of degrees C per month
to degrees C per decade, the slope of the trendline curve. The blue curve

approximates the warming curve of the surface of the earth. The two solid
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blue circles are warming values of the troposphere calculated at the University

of Alabama in Huntsville from global energy balance studies (8).

Recent statistical analyses conclude that 95% uncertainties of global annual mean
surface temperatures range from 0.05 degrees C to 0.15 degrees C over the past 140
years; 95 measurements out of 100 are expected to be within the range of
uncertainty estimates. “The resulting 95% uncertainties are near 0.05 °C in the
global annual mean for the last 50 years and increase going back further in time
reaching 0.15 °C in 1880” (7). The rate of warming of the earth is too small to

measurc.

In Figure 2, the blue curve is the warming curve; a time series of the rate of change
of the temperature of the surface of the earth in degrees per decade. The green
curve is a time series of the concentration of fossil fuel emissions of CO2 in units
of million metric tons of carbon in the atmosphere. The blue curve is nearly level
from 1900 to 1979 and then rises slightly due to lower frequency noise remaining
in the temperature anomalies produced by 40 years of intense ENSO (EI Nino
Southern Oscillation activity (9). The rate of increase of warming has declined
since 2008 to the present. The concentration of carbon increased steadily from
1943 to 2019. Dr. Pieter Tans, senior scientist with NOAA’s Global Monitoring

Division stated in May 2019: “There is abundant and conclusive evidence that the
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acceleration” (rise of CO2 in the atmosphere from 1.6 ppm to 2,2 ppm over the last
decade) “is caused by increased emissions” (of anthropogenic CO2) (10). This
conclusion is not supported by the graphs of temperature and carbon emissions
shown in Figure 2. There is no apparent relationship between a rising carbon
concentration in the atmosphere and a relatively stable, low rate of warming of the

surface of the earth.

Annual Global CO2 Emissions from Fossil-Fuel Burning, Cement Manufacture,

and Gas Flaring Compared to Warming rate of the Surface of the Earth o
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Fig. 2. Comparison of rate of warming of the earth and the amount of CO2 in
atmosphere. The units of the blue curve are degrees C per decade, the rate of
change of the surface temperature of the earth. See Figure 1 for the blue
curve with the temperature anomalies curve and the trendline curve. The
green curve showing total carbon emissions from fossil fuels in the atmosphere
is from an Oak Ridge National Laboratory study (4). There is no relationship
between increase in the concentration of carbon in the atmosphere and the

surface temperature of the earth.
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In Figure 3, the December 1979 temperature spike (Point A) is associated with a
weak El Nino event. During the following 40 years, several strong to very strong
intensity El Nino events (temperature spikes in the curve) are recorded. The
highest ever recorded global monthly temperature anomaly of 1.111 degrees C

occurred in 2016 (1).

1963-2019 Global Land and Ocean Surface Temperature Anomalies Relative to 1961-1990 Mean Monthly
0.30 - . . Temperatures (HadCRUT4 Datz
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Fig 3. Use of the first derivative to analyze the curvature of the red trendline.
An enlarged portion of Figure 1 from 1963 to 2020 with vertical scale enlarged

to emphasize very significant changes in the shape of the blue warming curve.

The blue curve values (left vertical axis) increase from Point A to Point B, a 67
percent increase in rate of warming in nearly 10 years. The warming curve is
concave upward. Point A marks a weak El Nino and the beginning of 40 years of
increasing ENSO intensities. Point B is an inflexion point at which the warming
curve becomes concave downward; temperatures are still increasing, but at a slower
rate. The blue curve values (rate of change of the temperature anomaly trend curve)

decrease from Point B to Point C, a 52 percent decrease in rate of warming in 18
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years, Point C is an inflexion point with a rate of warming of 0.219 degrees per
decade. This is the maximum warming rate since 1850. The rate of warming
decreased to a rate of 0.149 degrees per decade in July 2020, a 32 percent decrease
in nearly 13 years. These observations do not support the declaration by some of a
clear and present danger of out-of-control global warming.

The premise of this analysis is the rate of increase of surface temperatures over
most of the past 40 years reflects the effects of the largest ENSO ever recorded, a
transient climate event. Since 2008 (Figure 3), the rate of increase in surface
temperatures has decreased as the intensity of the ENSO has decreased. The first
derivative of the red temperature trendline, the blue curve, is not yet completely
free of transient noise from some 40 years of ENSO activity. Nevertheless, the
continuous slowing of the rates of increase in surface temperatures in recent years
indicates lessening of ENSO activity.

Analysis of Temperature Anomalies-Case 2

To validate the methodology used to analyze the HaddCRUT4 temperature data, a
similar analysis was carried out using NASA's Goddard Institute for Space Studies
Surface Temperature Analysis (GISTEMP v4) and temperature trendline (2,3)

using annual data.

10
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Figure 4 is comparable to Figure 1 but derived from the NASA earth temperature
dataset. The NASA land-ocean temperature anomaly data extend from 1880 to the

present with a 30-year base period from 1951-1980.

1880-2019 Global Annual Mean Land and Ocean Surface Temperature Anomalies Relative
to 1951-1980 Mean Annual Temperatures (NASA/GISTEMP v4 Data)
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Fig. 4. NASA GISTEMPv4 time-series of global temperature anomalies. The
black curve is the time series of the average annual global land and sea surface
temperature anomalies, 1880-present. Anomalies are deviations from the
1951-1980 mean annual temperatures in degrees C. The red curve is the five-
year lowess smooth (11) best fit of the temperature anomalies. The blue curve
is the first derivative of the red curve converted from units of degrees C per
year to degrees C per decade, the slope of the red curve or warming curve of
the surface of the earth. The two solid blue circles are single point warming
values of the troposphere calculated at the University of Alabama in

Huntsville from global energy balance studies (8).

11
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Results

The perceived threat of excessive future temperatures may stem from an
underestimation of the unusually large effects of ENSO warming events on natural
global temperature increases. Nearly 50 years of transient warming from several
large ENSO events, including the largest EI Nino ever recorded may have been
misinterpreted to include significant warming due to anthropogenic emissions of
CO2. The warming effects of emissions are theoretical and too small to measure.
These facts are compelling evidence global warming is not a likely threat to the

planet.

The scientific goal must be to narrow the range of uncertainty of predictions with
better data and better models. A rational environmental protection program and a
vibrant economy can co-exist. The challenge is to allow scientists the time and
freedom to work without interference from special interests. This is not the time to
embark on grandiose projects to save humanity, when no credible threat to
humanity has yet been identified. Justice Oliver Wendel Holmes eloquently
addressed a similar situation in a famous opinion he wrote in the Schenck case in
1919: “The most stringent protection of free speech would not protect a man in

falsely shouting “fire” in a theatre and causing a panic” (12). We have the time to

12
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get the science of climate change right before shouting “global warming” and

causing a global panic before such a threat has been shown to exist.

13



225

226
227
228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

References and Notes:

14

1. Met Office Hadley Centre observations dataset.

Jones., P. D., D. H. Lister, T. J. Osborn, C. Harpham, M. Salmon, and C.

P. Morice (2012). Hemispheric and large-scale land surface air

temperature variations: An extensive revision and an update to 2010, J.

Geophys. Res., 117, D05127, d0i:10.1029/2011JD017139

. N.J. L. Lenssen, G. A. Schmidt, J. E. Hansen, M. J. Menne, A. Persin, R.

Ruedy, D. Zyss, (2019). Improvements in the GISTEMP Uncertainty
Model. Journal of Geophysical Research: Atmospheres, 124, 6307—

6326. https://doi.org/10.1029/2018JD029522

. GISS Surface Temperature Analysis (GISTEMP), version 4. NASA

Goddard Institute for Space Studies. Dataset accessed 2020-09-12.

https://data.giss.nasa.gov/gistemp/

. .T. A. Boden, G. Marland, R. J. Andres (2017). National CO2 Emissions

from Fossil-Fuel Burning, Cement Manufacture, and Gas Flaring:
17512014, Carbon Dioxide Information Analysis Center Oak Ridge

National Laboratory, U.S. Department of Energy

. https://cdiac.essdive.lbl.gov/ftp/ndp030/global.1751 2014.ems



https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://www.metoffice.gov.uk/hadobs/crutem4/CRUTEM4_accepted.pdf
https://doi.org/10.1029/2018JD029522
https://doi.org/10.1029/2018JD029522
https://data.giss.nasa.gov/gistemp/
https://data.giss.nasa.gov/gistemp/
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
http://cdiac.ornl.gov/trends/emis/tre_coun.html
https://cdiac.ess/
https://cdiac.ess/
https://cdiac.ess-dive.lbl.gov/ftp/ndp030/global.1751_2014.ems
https://cdiac.ess-dive.lbl.gov/ftp/ndp030/global.1751_2014.ems

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258
259
260
261
262

263

264

265

15

6. Math Warehouse.

https://www.mathwarehouse.com/calculus/derivatives/what-is-

meaningof-first-order-derivative.php

7. J. R. Christy, (2019). The Tropical Skies Falsifying Climate Alarm. Press
Release, Global Warming Policy Foundation.

https://www.thegwpf.org/content/uploads/2019/05/JohnChristy-

Parliament.pdf

8. J.R. Christy and R. T. McNider, (1994). Satellite greenhouse signal.
Nature, 367, 325.

https://www.nature.com/articles/367325a0

9. J. R. Christy and R. T. McNider, (2017). Satellite bulk tropospheric
temperatures as a metric for climate sensitivity. Asia-Pacific J] Atmos
Sci 53, 511-518.

https://doi.org/10.1007/s13143-017-0070-z

10.NOAA Climate.gov.

https://www.climate.gov/enso

11.Carbon Dioxide Levels Hit Record Peak in May.

https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbondioxid

e-levels-hit-record-peak-in-may/

12.https://www.mathworks.com/help/curvefit/lowess-smoothing.html



https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.mathwarehouse.com/calculus/derivatives/what-is-meaning-of-first-order-derivative.php
https://www.thegwpf.org/content/uploads/2019/05/JohnChristy-Parliament.pdf
https://www.thegwpf.org/content/uploads/2019/05/JohnChristy-Parliament.pdf
https://www.thegwpf.org/content/uploads/2019/05/JohnChristy-Parliament.pdf
https://www.thegwpf.org/content/uploads/2019/05/JohnChristy-Parliament.pdf
https://www.nature.com/articles/367325a0
https://www.nature.com/articles/367325a0
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://doi.org/10.1007/s13143-017-0070-z
https://www.climate.gov/enso
https://www.climate.gov/enso
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://scripps.ucsd.edu/programs/keelingcurve/2019/06/04/carbon-dioxide-levels-hit-record-peak-in-may/
https://www.mathworks.com/help/curvefit/lowess-smoothing.html
https://www.mathworks.com/help/curvefit/lowess-smoothing.html
https://www.mathworks.com/help/curvefit/lowess-smoothing.html
https://www.mathworks.com/help/curvefit/lowess-smoothing.html

266

267

268

269

16

13. Schenck v. United States, 249 U.S. 47 (191



	Abstract
	Introduction
	Discussion
	HadCRUT4 Monthly Temperature Anomalies
	Analysis of Temperature Anomalies-Case 1
	Analysis of Temperature Anomalies-Case 2
	Results

