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1. INTRODUCTION
Asidefrom what is the maindriverof verylong-term changesin theŜŀǊǘƘΩǎclimate,the Milankovitchorbital cycles1, we havethe keydriver of

the well-known century-scaleobservedupward (and accelerating)trend in GlobalMean Temperature2,3,4 (GMT),namely,increasingCarbon
Dioxide5 (CO2) Thereare alsonumerousdriversof short-term fluctuationsin a rangeof parametersdefiningtheŜŀǊǘƘΩǎclimate. Thesedrivers
includethe ElNiño SouthernOscillation6 (ENSO)phenomenon,volcaniceruptions,the sunspotcycle7 (theseare referred to in the paper)and
manymore. Evidenceisnow emergingthat the policiesadoptedby the world'snationsto dealwith the coronavirusdiseaseof 2019(COVID-19)
pandemicmayalsohavehadan impactςan unanticipatedconsequenceςin relation to the Earth'sclimate. Toexplain,for muchof 2020, and
continuinginto 2021, many nationshaveseenthe imposingof industry 'lock-downs' as the strategyof choiceto bring the COVID-19 under
control. In so doing,an involuntaryexperiment,which providesinsight as to how a future transitioningawayfrom a carbon-basedeconomy
might addressglobalclimatechange,mayhavebeenconducted.

2. DISCUSSION
Ananalysisof trend in the GMTdata to May-2021hasbeenundertaken,that trend analysisrevealingan acceleratingupwardrisein the GMT

(Fig5). Fig6 showsthat the upward trend is anticipatedto accelerateto about 0.6°Cper decadeby the end of the current century. Fig6 also
showsthat the upwardtrend is slightlystrongerduringthe northernƘŜƳƛǎǇƘŜǊŜΩǎspringhalf of the year,than it is duringother seasons,whilst
Fig7 underlinesthe influenceof ENSOon short-term fluctuationsin the trend. Fig8 depictsthe trend in what is the maincentury-scaledriver
of that upwardtrend, namely,increasingCO2 overthe pastsixdecadesfrom 310to 420partsper million.
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Fig5 TheGlobalMeanTemperatureTrend

The1991Mount Pinatuboeruption (shownabove)led to a temporarycoolingof theŜŀǊǘƘΩǎatmosphere. Thispaper
posesthe question: Hasmore than a year of industryΨƭƻŎƪ-ŘƻǿƴǎΩto addressthe COVID-19 pandemicresulted in a
similaroutcometo this,andother, volcaniceruptions?

Fig6 SeasonalObserved& AnticipatedGlobalMeanTemperatureTrend

ACRONYMS:    CO2: Carbon Dioxide;   COVID-19: coronavirusdisease of 2019;   GMT: Global Mean Temperature; SOI: Southern Oscillation Index;   ENSO: El Niño Southern Oscillation.   

Fig 9 showsthat, in the year from Feb-2020 to Feb-2021, the ΨǊŀǿΩDeparturefrom Trendof the GMT fell from
+0.270°C to -0.356°C (a net fall of 0.626°C). Fig10 demonstratesthat short-term fluctuations in the GMTare driven
(with a lagof three months)by the ENSOphenomenon.

A clearseasonalvariationof that impact,particularlynotableduring the northern winter and spring,is illustrated by
Fig11. Fig12 suggeststhat the netΨǊŀǿΩFeb-2020to Feb-2021GMTfall (of -0.626°C)is somewhatreducedwhen the
modifyingimpact of ENSOis considered(from +0.188°C to -0.284°C yieldinga net fall of -0.472°C).

Fig13 suggeststhat the 1991Mount Pinatuboeruption led to a temporarycoolingof theŜŀǊǘƘΩǎatmosphere. In Jun-
1991, when the Mount Pinatuboeruption took place, the Departure from Trend of the GMT was +0.190°C.
Seventeenmonths later, it was -0.412°C. That net drop of 0.602°Cmaybe attributed to the injectionof volcanic
gases,suchasSulphur Dioxide, into the stratosphere by the eruption.

What might we now say about whether more than a yearof industryΨƭƻŎƪ-ŘƻǿƴǎΩto addressthe COVID-19
pandemichasresultedin a similaroutcometo the Mount Pinatuboeruption?

Althoughthe GMTdata provideevidencein support of an affirmative responseto that question,there is no support
from the recentatmosphericCO2 data. After all, Fig14 indicatesa positiveDeparturefrom Trendof CO2 throughoutthe
periodof the pandemic. Nevertheless,the jury appearsto bestill out, especiallygiventhat:
Å Short-term fluctuationsin CO2 lagfluctuationsin globalmeantemperature(Fig15) by 5 months;
Å Short-term fluctuationsin CO2 are alsodriven by the ENSOphenomenon,in this casewith a lagof 12 months (Fig

16);
Å Specifically,increasesin CO2 follow El Niño events (indicated by negativeSOIs),especiallyin the late northern

winters and late northern summers(Fig17), whilst decreasesin CO2 follow La Niña events(indicatedby positive
SOIs).

So,the positiveDeparturefrom Trendof CO2 duringrecentmonthsmaybe a consequenceof the previous2019-2020
ElNiño, bearingin mind that its impact wasbeingfelt asrecentlyasJun-2020, when the SOIwas-9.6 (Fig18). To this
end, Fig 19 providessupport for the proposition that, if one considersthe impact of the ENSOphenomenon,the
Departurefrom Trendof the CO2 wasturningnegativeby May-2021.

3. CONCLUDINGREMARKS
Thispaperopenedaskingwhether the policiesadoptedby the world'snationsto dealwith the coronavirusdiseaseof

2019(COVID-19) pandemic,suchasthe industryΨƭƻŎƪ-ŘƻǿƴǎΩhavehadan impacton theŜŀǊǘƘΩǎclimate. Thesuggestion
is that the data indicatesthat the consequencemay have been a temporary coolingof the ŜŀǊǘƘΩǎatmosphere, the
magnitudeof that coolinghavingbeenlike that whichoccurredin responseto majorhistoricalvolcaniceruptions(Fig4).

Onthe other hand,however,the minimalresponseon the part ofΨǊŀǿΩtrendsin atmosphericCO2 castsdoubt on this
suggestion(Fig14). Thisis notwithstandinga slightlydifferent indicationfrom Fig19, derivedconsideringthe impactof
the ENSOphenomenon.

So, the bestone cansayis that the jury is still out on the matter. Astime passes,andnew data becomesavailablefor
further analysis,onemaybeableto reacha moreconfidentconclusion.

Fig3 ObservedTrendin GMT

Fig4 Theimpactof COVID-19 industry ΨƭƻŎƪ-ŘƻǿƴǎΩon GMTvsthat of recent

majorvolcaniceruptions

Firstly, a comment on the GMT data. Three sets are
utilised: from the NASA(1880-2021 data)ςthe 1951-80
Departure from Normal data; from the UK Met Office
(1850-2021 data) ςthe 1961-90 Departure from Normal
data; and,from the Bureauof Meteorology,Australia(1850-
2021 data) - the GMTfor 1961-90. Thesethree data sets
are blendedin a mannerdescribedat Fig2. Fig3 highlights
a significantdrop in GMTover the past year (derivedfrom
NASAdata2, UK Met Office data3, Bureauof Meteorology,
Australia,data4), with the (12-month averageto the) May-
2021readingnow significantlybelow the long-term trend.
Fig 4 suggeststhat changesin the GMT, following the
emergenceof COVID-19, display similar characteristicsto
GMTchangesin the wake of someof our most significant
recentvolcaniceruptions.

Fig2 Blendingthe three GMTDataSets

PROLOGUE
The raison d'être, for what has

prompted the following, is illustrated
at Fig1. Fig1 showsthat, in Feb-2020,
the third highest Global Mean
Temperature (GMT) Departure from
Normal (DfN) (+1.25 ϲC) was
registered (the all-time high was
+1.37ϲC in Feb-2016). It then shows
that, in the following 12 months,
whilst much of industry was in ΨƭƻŎƪ-
ŘƻǿƴΩmode, the DfN fell to +0.65ϲC
in Feb-2021, well below the long-term
trend, and the lowest such reading
since +0.58ϲC was registered in Jul-
2014. The paper asks the question:
ΨDid the lock-downscontribute to this
apparentreversalof trend?Ω

Fig1 RecentTrendin GMTDeparturefrom 1951-80Normal

Fig7 HowENSOInfluencesthe GlobalMeanTemperatureTrend

The SOI being the most highly significant predictor (negative)
indicateshow a short-term spurt in globalwarmingoften followsan El
Niñoevent.

That the product of (negative)SOIand, respectively,SINDayof the
Year and COSDay of the Year, are next in line, explainswhy this
relationshipis more pronounced during the northern winter/spring
(seeFig11).

Thegraphicshowsthat the recentglobalcoolingis partially (but only
partially)a responseto a developingLaNiña.

With Date, Date2, and Date3 being the
most highly significant predictors
indicates how appropriate it is to
describethe acceleratingupwardtrend in
the GlobalMeanTemperaturein termsof
a 3rd orderpolynomial.

That the product of Date and COSDay
of the Year is also significant, explains
why that upwardtrend isslightlystronger
duringthe northernspring(seeFig6).
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