


& What might you infer for the following

Example 1) Next in sequence
HHHHHTHHTTHTTTTHHHTTHTHTTTT?

63542513642253662111136452?

Example 2) Probablllty
What is the chance that two people here share the same birthday?
What is the chance that the 2020 Olympics will not occur?

What is the probablllty of this happenmg?

his Iow ralnfall event?
= 11l & Rain (mm)

1500

What is the probablllty of t




Reductionism is central to the scientific process, but our practice

f 't h 7‘Complicatcd phenomena. in which several causes concurring, opposing. or
or | das ga pS . quite independent of each other. operate at once. so as to produce a compound

effect, may be simplified by subducting the effect of all the known causes. as
well as the nature of the case permits, either by deductive reasoning or by appeal
to experience, and thus leaving. as it were, a residual phenomenon to be
explained. It is by this process, in fact, that science, in its present advanced state.
is chiefly promoted.’
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threshold perspectve (6.0, 40P threshold Sor mhdday temperature In
the mig-tatttudes).

In the soentific IMeratire, several aspects ane corskdered In e definition
and aralysls of dimate axtremes (Box 310

3.13.  Compound (Multiple) Events

In cimate SOence, COMpound everts can be (1) two of mon exireme
eyeTs gomTing sIMuaneousy oOf sucEssively, () mmainations of
exireme evenis W underlying conditions Tat ampilly he impact of
e evenis, o (3] omblnatdons of everts at @& not themseles
Exiremes but ad 10 2n exrems event of IMpact when mmbined. The
coniriouing events can be of similar (chsiersd muSple events) or
diffenent type(s). There are several varletles of dusiered muiple evenis,
such & froplcal oycones generated & few days agart with the same
path andior Imensities, which may ocwr f these Is  tendency for
persistence In aimospherkc chrulztion and genesls condithons, Examples
of ompeund evenls resufing from events of cilerent types are
waried — Tor Instance, Figh sea level colndding with tropical cyclone:
Ianctall Section 3.4.4), or coidd and dry condions {£.g., e Mongollan
Drud, see Case Study 5.2.4), or e Impact of hot events and droughts
on wildfire (Case Study 8.32.7), or 2 combined risk of Nooding Fom sea
level surges and precipiiation-induced high river discharge [Swersson
and Jones, 204, an den Brink et al, 2005). Compound everiis can ewen
Tesult 1rom "conirasting exiremes’, for &xampie, 8 projectad oosmance
of bolh droughts and heavy precipitation events In futre cimate in
Some reglons [Tatie 33,

Impacts on the prysical envirorment Section 3.5) ar often the resuft
of compound events. For INstance, fioods wal more BREly ooar over
saturated solls (Section 3.5.2), wWhich means that both soll malsture
status and predpitation Imensiy play a role. The wet soll may Hse be
1@ resul of @ numBer of Ahove-aVECage Ut not necessarlly extreme
preciphtation events, or of enanced snow melt assodated with
temperatire anomalles In 8 gven season. Simiary, droughts e the
result of pre-gxlsiing sl molsture deNidts and of the acumulation of
precipetation defidis andior evapotanspiraion excesses (Box 3-3), not
all [or none) of whikh are necessarlly extreme: for 2 particular drougnt
eveT! when consiered i Isolalion. Alse, IMCs 0N Muman Systems or
BCSYSIEMS (Ch2pter &) can D2 ihe resuls of Compound events, for
xampie, In the case of Nealtn-related Imgacts asodated with combined
temperatire 2nd humIdy conditions (Box 3-1).

Although mompound events c@n Involve causally unrelsted events, the
following cuses may lead 10 8 corelaiion Detwesn the oooumence of
exiremes [or thelr Impacis):

1) A commin extemal forcing facter for changing the probatiiity of
fhe two evenis (e.g., reglonal warming, change In frequency or
Intenskiy of El Niflo events)

7) Murtual relmoncement of one ewent by the offer and vice versa due
to system feedbacks Section 3.1.4)

Changes In Climate Extremes and thelr Impacts on the Matural Physical Environment Chapter 3
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‘and peecpitation condHions for fioods, crouchts, see above).

(hanges I onE or Mare of Tiese T3diDrs woud be reguived for 3 changing
dimate to INduce changes In e oCOTEnCE of CompoUNd EwEnts.
Utortunately, investigation of possitie changes In these tactors bas
received (Itte attention. Als, much of the 2nalysk of changes of
extremes Fas, up 1o now, Tocused on IndMidual exiremes of 3 singie
varlaoie. However, recent Ieraiure i chmate reseacth ks staring 1o
Consicer Compound events and explore appropriate Metods Tor el
‘anatysls (2., Coes, 2001; Beirkant £1 al, 2004; Benestad and Haugen,
2007; Renard 2nd Lang, 2007; Schilzel and Friederichs, 2008; Beniston,
2005; Tead] and 5anso, 2009; Durante and Sahader, 2010,

314, Fesdbacks

A spectal e of compound events bs related to e presence of feedtacks
within the dimate system, that &, mulual Interacion Detwesn several
dimzie processes, which can fther lead bo a damping [negative feedtadr)
or enhancement [postive jeedoack] of the Intlal responss to 2 gven
Tordng fsee slso ‘dimate feedhack” In the Glossary]. Feedhacks on play
an Imporiant roke In the development of extreme events, and In some
czses two (or more) Cimaie exiremes can mubaly sirengihen one
anoiher. One exampile of posttive Jeedhack between two extremes ks the
poszitie mutal enhanoament of droughts and heat waves In ransttioral
relions hetwesen dry and wet dimates. This feadoack Fas been idemiified
& having 2n Influence on profected changes in temperature varabiity
and heat wawe ooouTente In Cemtral and Eastern Europe and the
Medteranzan (Sensvicatne et al. 2006z Diftenbaugn et al, 2007], and
possibly k0 In Britain, Eastem Morth Amenca, the Amazon, and East
Asln (Bratson &t al, 2005; Cark et al, 2006). Further results sk suogest
that it &5 2 relevant factor for past heat wawes and temperature
EXtremes In Europe and the Unhed States [Dumre et aL, 20007 Ascher et
al, 20073k Hirschi et al, 2011). Pao main mechanisss that have besn
suggested 1o Lnderle this feecback 2re: (1) enhanced soll arying during
heat waves due b Ineased evapotranspiration (as a mnsequence of
nigher vapor pressure defidt and higher Incoming radiation; and (2]
Hiigher reftive heating of e A from sersible eat Tiox winen soll
metsture deficlt starts Imiing evapotranspirationilatent feal fux (eg.,
Seneviratne et al, 2010). Aodrtionaily, there may aiso e indiredt andior
mor-ocl effects of dyness on heat waves through, Tor example,
changes In drasation pattems oF ory ak aovection (2.9, Rsder & al,
07a; Vautard ef al, 2007, Haarsma et al, 2009]. However, e
strength of these teadbades ks sl unceriain In curment cimate models
[eg., Clark et al, 2000, In pariicuiar IF addilonal Teechacs with
recipitation (=g, Koster et al, 2004k Senevirzine et al, 2010) and
with land use and fand cover state and dhanges (e.q. Lobell &f al, 7008;
Piiman et al, J008; Teulng et al, 2010} ane conskdered. Ao, feedbacks
between trends in snow cover and dhanges In iemperature exiremes fave
been highlighted as being relevant for projecions fe.g., Kradn et al,
00T, Orlowsky and Senewiraine, 3011, Feedhacks with soll molsture

Leonard et al. (2014) A compound event framework for
understanding extreme impacts



Droughts, fires, cyclones, hailstorms and a pandemic — the March quarter 2020
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The systems we seek to understand are more complex than what we imagine

5 Truth is stranger than
= ¥ 4% A /\j‘ﬁ fiction, but it is because
o —— fiction is obliged to stick

. to possibilities, truth isn’t
(Mark Twain) |
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2011 Brisbane Flood
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2017-2020 Drought
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Some things that happened in 2020

"~ Heatwave in Antarctica A third coral bleaching Coal mine approved in
event in 5 years drinking reservoir catchment
2016 T E & 2020
@ vosisowoeocng | @hismion st

. No or negligible bleaching . No or negligible bleaching




Disaster response is an inadequate framework, and there is still far too little
emphasis on pre-disaster preparedness.

Risk frameworks should seek to include a wider variety of scenarios in
planning, drawing from a rich history of precedents and plausible interactions
of multiple hazards and elements of the impact system.

Both climate change adaptation and pandemic preparedness should be
framed as part of countries’ legal obligation to realize the right to health
through their laws, policies and budgets.

Wildfires

Floods Heat waves r w

Wildfires

3 billion people lacked
access to basic handwashing
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- == ... and don’t underestimate human ability to adapt when

~ . circumstances necessitate

What cost would you estimate for putting all university teaching
programs online?

What timeline would be required to convert all university teaching
programs to run online?

What is the likelihood that all this could happen within the next week
at effectively zero cost?




