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PROLOGUE Fig 1 Recent Trend in GMT Departure from 1951-80 Normal
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1. INTRODUCTION

Aside from what is the main driver of very long-term changes in the earth’s climate, the Milankovitch orbital cycles!, we have the key driver of
the well-known century-scale observed upward (and accelerating) trend in Global Mean Temperature?3# (GMT), namely, increasing Carbon
Dioxide>® (CO2) There are also numerous drivers of short-term fluctuations in a range of parameters defining the earth’s climate. These drivers e 5
include the El Nifio Southern Oscillation® (ENSO) phenomenon, volcanic eruptions, the sunspot cycle’ (these are referred to in the paper) and . . . YT
many more. Evidence is now emerging that the policies adopted by the world's nations to deal with the coronavirus disease of 2019 (COVID-19) mm|wngmtmn of Mount Pinatubo, Philippines, Fa heet 113-97 (usgs.gov
pandemic may also have had an impact — an unanticipated consequence — in relation to the Earth's climate. To explain, for much of 2020, and  https://pubs.usgs.gov/fs/1997 /fs113-97/
continuing into 2021, many nations have seen the imposing of industry 'lock-downs' as the strategy of choice to bring the COVID-19 under - ]
control. In so doing, an involuntary experiment, which provides insight as to how a future transitioning away from a carbon-based economy The 1991 Mount Pinatubo eruption (shown above) led to a temporary cooling of the earth’s atmosphere. This paper
might address global climate change, may have been conducted. poses the question: Has more than a year of industry ‘lock-downs’ to address the COVID-19 pandemic resulted in a
similar outcome to this, and other, volcanic eruptions?

Firstly, a comment on the GMT data. Three sets are . _
utilised: from the NASA (1880-2021 data) — the 1951-80 Fig2 Blending the three GMT Data Sets

Departure from Normal data; from the UK Met Office — — Fig 9 shows that, in the year from Feb-2020 to Feb-2021, the ‘raw’ Departure from Trend of the GMT fell from
(1850-2021 data) — the 1961-90 Departure from Normal o gflla:::eoir?Eiﬂar:q::er;;%r:s;r:::trjre(From 1961-90 to 1951-80) . (+O.2h70°IC tof—Or.]356°C (a rTe)tbfaIIhofE(I)\.I655(2)6°:]:). Fig 10 demonstrates that short-term fluctuations in the GMT are driven
: : _ |l8T |7 | —zerounE ' with a lag of three months the enomenon.

data; and, from the Bureau of Meteorology, Australia (1850 £< . g nt y _ P ! | | . o
2021 data) - the GMT for 1961-90. These three data sets ||< % 20.0 00| =3 A clear seasonal variation of that impact, particularly notable during the northern winter and spring, is illustrated by
are blended in a manner described at Fig 2. Fig 3 highlights %i% 16.0 — G 1481|2252 Sl | B 14.99| = — T o6 EEE Fig 1.1.-Fig.12 suggests that jche net- ‘raw’ Feb-2020 to Foeb—2021 GMOT faI-I (of -0.626°C) is somewh?t reduced when the
a significant drop in GMT over the past year (derived from %:% A [ — == |1226 | on ;%‘g mo.d|fy|ng impact of ENSO is con5|dereg| (from +O.18§ C to-0.284°C yielding a |?et fall of -0.47% C).
NASA data?, UK Met Office data3, Bureau of Meteorology, |[§33 N sE3 Fig 13 suggests that the 1991 Mount Pinatubo eruption led to a temporary cooling of the earth’s atmosphere. In Jun-
Australia, data?), with the (12-month average to the) May- §§—§ 50 | | o8 ﬁ% 1991, when the Mount Pinatubo eruption took place, the Departure from Trend of the GMT was +0.190°C.
2021 reading now significantly below the long-term trend. %‘g% 4.0 ] om| 555 Seventeen months later, it was -0.412°C. That net drop of 0.602°C may be attributed to the injection of volcanic
Fig 4 suggests that changes in the GMT, following the gg% 0o B o0 E%g gases, such as Sulphur Dioxide, into the stratosphere by the eruption.
emergence of COVID-19, display similar characteristics to @%; .‘E%E What might we now say about whether more than a year of industry ‘lock-downs’ to address the COVID-19
GMT changes in the wake of some of our most significant ||<% 7| " T TE A B A pandemic has resulted in a similar outcome to the Mount Pinatubo eruption?
recent volcanic eruptions. E8s|eo [ B e g = i | -00s %Eg Although the GMT data provide evidence in support of an affirmative response to that question, there is no support

% S luo | [Bl B = =1 |8 ' E 2l =1 2 2| | ol ig from the recent atmospheric CO2 data. After all, Fig 14 indicates a positive Departure from Trend of CO2 throughout the
Fig 3 Observed Trend in GMT R 2 5] | 3| 3| [° e period of the pandemlF. Neyertheless, the JurY appears to be still out, especially glven that:

e Short-term fluctuations in CO2 lag fluctuations in global mean temperature (Fig 15) by 5 months;
20.0 0.20 e Short-term fluctuations in CO2 are also driven by the ENSO phenomenon, in this case with a lag of 12 months (Fig
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Fig 7 How ENSO Influences the Global Mean Temperature Trend
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An analysis of trend in the GMT data to May-2021 has been undertaken, that trend analysis revealing an accelerating upward rise in the GMT %27 e 35 60% 00023 Year and COS Day of the Year, are next in line, explains why this

(Fig 5). Fig 6 shows that the upward trend is anticipated to accelerate to about 0.6°C per decade by the end of the current century. Fig 6 also | %77 B 6% 0.0080 relationship is more pronounced during the northern winter/spring

shows that the upward trend is slightly stronger during the northern hemisphere’s spring half of the year, than it is during other seasons, whilst | 23 B Lo o (see Fig 11).

Fig 7 underlines the influence of ENSO on short-term fluctuations in the trend. Fig 8 depicts the trend in what is the main century-scale driver | *3% bod 001 00302 The graphic shows that the recent global cooling is partially (but only

of that upward trend, namely, increasing CO2 over the past six decades from 310 to 420 parts per million. S 009 1056% 00003 partially) a response to a developing La Nifia.
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Fig 5 The Global Mean Temperature Trend Fig 6 Seasonal Observed & Anticipated Global Mean Temperature Trend
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ACRONYMS: CO2: Carbon Dioxide; COVID-19: coronavirus disease of 2019; GMT: Global Mean Temperature; SOI: Southern Oscillation Index; ENSO: El Nino Southern Oscillation.
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