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Last 130 years have shown steady increase in the absolute mean global
temperature. The period of 130 years can be divided into three main time-periods —
1880-1936, 1937-1980 and 1981-2009 based on the temperature variation pattern.
While making study, it has been noticed that during the time-period 1880-1936, the
mean absolute global temperature was around 13.77 degree centigrade which
marginally increased to 14 degree centigrade during the time-period 1937-1980. The
standard deviation of annual mean global temperature during both the time-periods
1880-1936 and 1937-1980 were almost same (0.09913 for 1880-1936 — 57 years
period and 0.09314 — 44 years period). However, the change was remarkable during
the period 1981-2009 (last 29 years). The mean absolute temperature went up to
14.41 degree centigrade during the short time-period of last 29 years and the
variation seen during this period was also found to be very much note-worthy
(standard deviation 0.155). The following table shows the outcome of the study —

Time Period | Mean Standard
Absolute Deviation
Temperature

1880-1936 | 13.7739 0.09913

1937-1980 | 14.0086 0.09314

1981-2009 | 14.415 0.155

Seeing the variation in the last 29 years, we have tried to model the variation of the
time period. We have tried to fit linear models as well as non-linear mixed models in
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order to get an estimate of the future behaviour of the temperature variation. The
linear as well as non-linear mixed models fit the data to a great extent (R-square
ranging from 0.7 to 0.8). We have tried different types of linear and non-linear
models of the following forms —

Y = Yearly Mean Absolute Global Temperature
X =Year

Y = A+BX

Y = A+BX+ CX?

Y=3YCX, i=0,1,2,3,4,5,6,7,8

Y = A + BX + CX? + EXP(DX)

Y = A + BX + CX? + EXP(DX + EX?)

Y = A+ BX + CX? + F*EXP(DX + EX?)

We have tried to model the last 29 years data using the above models and tried to
forecast the future behaviour of the world absolute mean temperature. This paper
also discusses the future pattern of the world mean temperature variation.
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Figure 1 — Polynomial Models fitted in the last 29 years data (1980-2009)
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Figure 2 — The fitted Model Y = A + BX + CX? + EXP(DX)
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Figure 3 — The fitted Model Y = A + BX + CX? + EXP(DX + EX?)
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Figure 4 — The fitted Model Y = A + BX + CX? + F*EXP(DX + EX?)

In the paper, the future patterns of the global temperature indicate a very slow rise in
the global temperature in the next five years, and if such a trend continues further
(beyond five years) it may usher in lesser vulnerable future in the sense we may
encounter a plateau there-after for next ten years. Adequate execution of measures
to lessen the emission of carbon and its compounds and also other harmful
emissions across all countries over the world are/ will be key motivator in combating
this universal menace looming large facing the survival of humankind. Some other
facets, in a variety of perspectives, of this global issue will also be presented in the
Talk.

DATA SOURCE

GLOBAL Land-Ocean Temperature Index in 0.01 degrees Celsius base period:
1951-1980 sources: GHCN 1880-06/2010 + SST: 1880-11/1981 HadISST1
12/1981-06/2010 Reynolds v2



