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A UNIVERSAL LAW FOR THE TEMPERATURE-TIME 

RELATION FOR THE EARTH’S CLIMATE SYSTEM 

 

By V. Laxmanan, Sc. D.  
 

Sunrise on January 28, 2014 
Photo taken at 7:55 am, front door of my condo building, in Michigan, 
USA.  Good morning. It was a beautiful, sunny, but also a very cold day. 
 

When light, a stream of photons with energy E = hf, shines on the surface of a metal, it produces 

electrons with a maximum kinetic energy K, given by K = E - W = hf - W where h is the Planck constant, 

f is the frequency of light and W is the work function of the metal upon which light is shining. W 

represents the energy that must be given up to bring the electron out of the metal. Likewise, when the 

sun rises and shines upon the earth, the solar energy flux (also called the solar irradiance, 

energy per unit time per unit surface area, measured in Watts per square meter) causes the 

temperature T to start rising. I found something interesting about the temperature-time 

relationship over the last few weeks, by studying both the climate (and weather) data at various 
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levels, at the local level of single city, at the national level of a  single country, and also at the 

global level. The law can be shown to be a simple linear law of the type T = A + Bt where the 

nonzero intercept A, in my opinion, is exactly similar to the work function conceived by Einstein 

to explain photoelectricity. 

 

As mentioned in the above caption to the photo of the sun rising on January 28, 2014, I 

have been testing the universal applicability of the law, T = A + Bt, after I got interested in 

studying the weather and/or climate data at various levels.  

 

The global average temperature data, from 1880-2013 (compiled by the National Climate 

Data Center, NCDC, and by the NASA Goddard Institute of Space Studies, GISS), can also be 

shown to obey the same law. As with the photoelectricity experiment, where the K-f graph 

yields a family of parallels (for different metals, each with its own work function W), the T-t 

graph is also a family of parallels, with a fixed slope B and a nonzero intercept A, which can 

be compared to Einstein's work function.  

 

I have deduced the equations for these parallels by considering several (x, y) pairs in the 

datasets at various levels. It should be noted that the Nobel laureate Robert Millikan arrives 

at the absolute magnitude q of the electrical charge on a single electron (in his famous oil 

drop experiments) and then the numerical value of the Planck constant h from the 

photoelectric measurements, by using exactly the method just described. He considers 

various (x, y) pairs in his dataset to show the constancy of q. He does the same with the K-f 

measurements, where K = qV0 with V0 being the stopping potential measured by Millikan 

(for two metals lithium and sodium). 

 

I have completed writing five articles, see reference list, that describe these findings 

formally and hope to submit them soon for peer-reviewed publication. Figures 1 and 2, 

taken from Ref. [2], illustrates these finding and represents my re-analysis of the NCDC 

global average temperature data.  

 

Note that I have converted the global temperature anomaly (TA) values usually reported by 

climate scientists to the absolute value of the global average temperature T, using the 

relation T = TA + TB where TB is the baseline, or the reference, temperature. The 20th 
________________________________________________________________________ 
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century global average temperature, for the period 1901-2000, is used as the reference by 

NCDC, see red horizontal, TB = 13.9 °C. The movement of the temperature-time data along 

parallel lines is quite obvious in Figure 1 and the numerical values of the constants A and B 

were deduced as indicated in Figure 2. Using the (x, y) pairs which have been clearly 

identified.  

 

 

          

 

Figure 1: The NCDC historical values of the global temperature anomalies (TA), from 1880 to present, 

are converted here to an actual global average T = TA + TB using a fixed baseline, or reference, 

temperature TB = 13.9 °C, used by NCDC as the 20th century (1901-2000) global average value. The 

Microsoft Excel file, with all the data, can be downloaded here http://www.ncdc.noaa.gov/monitoring-

references/faq/anomalies.php .      

 

It can be shown that a careful analysis of the temperature-time data for Detroit, MI, for 

London UK (for December 2013 and to-date data for January 2014, as of the 27th of the 

month), and for UK as a whole, as reported by the UK Metro Office [18], also reveal exactly 

the same movement along parallel lines.  
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When we consider the temperature-time for an individual city, or what is a single weather 

station among the thousands of weather stations that enter into the determination of the 

global average temperature, we see both a warming, or heating, trend as well as a cooling, 

or chilling, trend. A single average value for the daily temperature is used. This yields the 

average value for a month. The average for the months yields a single annual average value 

for a city. Taking the average for thousands of cities and other strategic points on the 

earth’s surface then yields the global average temperatures plotted in Figures 1 and 2.  At 

the local level, the climate system shows fluctuations between highs and lows, a warming 

trend followed by a cooling trend and a repetition of this over and over again. However, a 

careful analysis shows that the same law T = A + Bt applies for both the warming and the 

cooling phases at the local level.  

 

 

             

 

Figure 2: A family of parallel lines has been superimposed on to the T-t plot of Figure 1. Line I: 

Joins 1908 to 1944, T = 0.181t – 20.98, Line II: Joins 1971 to 2010, T = 0.1769t – 21.00. Line  III 

joins 1948 to 1958, T = 0.018t – 21.224. The slopes of these lines are virtually identical and are 

also in agreement with the slopes deduced by considering the NASA GISSS database. This is 

being presented in a separate article aimed at a fuller discussion of this re-analysis. The 

13.20

13.40

13.60

13.80

14.00

14.20

14.40

14.60

14.80

1860 1880 1900 1920 1940 1960 1980 2000 2020

Time, t [Calendar year] 

G
lo

b
a
l 

A
v
e

ra
g

e
 T

e
m

p
e
ra

tu
re

, 
T

 [
°C

] 

I II III 



Page 5 of 10 
 

existence of additional parallels which sweep the late 19th century data can also be 

demonstrated. The 1893 and 1899 data fall on a parallel with a slope B = 0.018, same as line 

III. The data for 1887 and 1896, and also 1890 and 1899, fall on parallels with the EAXCT 

same slope of B = 0.01667, which is only slightly different from the other slopes revealed here.   

 

It is indeed remarkable that the warming rate, as determined by the slope B = dT/dt, or the 

cooling rate (negative B) is constant for an individual city. What is absolutely amazing is 

that the same numerical value of B applies for both the warming and cooling phases. Thus, 

the climate system, at the local level, seems to exhibit a property similar to the heat, or 

thermal, capacity for a simple substance [20, 21], defined by the well –known law of 

thermal physics, ∆Q = C∆T. Taking the time derivative, dQ/dt = C ((dT/dt) and dQ/dt with 

units of Watts per square meter, is, of course, the local values of the solar irradiance that is 

responsible for the warming that we experience each day, when the sun rises.       

 

 

             
 

 

Figure 3: The parallels for the cooling phase in the first half of December 2013 and the 

warming phase in the second half. The two parallel lines (cooling) have a slope B = - 4°F per 

day and pass through the data for days 1 and 2  (solid line) and days 4 and day 12 (dashed 

line). The equations are T = A + Bt = 42 – 4t and T = 62 – 4t. The parallelism for the warming 

phase is very obvious. Two high rate  B = 6°F per day (days 24 and 28) and B = 6.25 °F per day 
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(days 16 and 20) can be deduced.  However, a slope B = 3.8 °F per day (days 15 and 20) and B 

= 3.6 °F per day (days 24 and 29) is also observed. The parallels shown, T = 3.8t – 37 and T = 

3.8t – 70.8 match the cooling rate in the first half of the month and hence support the notion 

of a property akin to the thermal capacity C  for a simple substance.  

 

It can be shown that the climate data for an entire country, like UK, for example, 

follows the same pattern revealed here at the local and the global level [3].  
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