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The presence of multiple hazards or driving factors, known as compound events,
threatens society and ecosystems globally. Here, we investigates a new alternative to
correct biases in the boundaries used as inputs for RCMs. This improves the
representation of physical relationships amongst variables, essential for accurate
characterisation of compound events.

Global Climate Model Regional Climate Model The bias of compound events in four climate zones across Australia

Rangelands Nothern Australia

HEANEEE AR AN S e e (REENERaSL SSSSSSSSUSUS, High P & High W Low P & HW High P & High W Low P & HW
il i AMBRRENAY U Y i %3 i | 15 0.15- s - -

W8 Bias-corrected

N EREPNERET aSew 29 13t L T L
— v O O
il 8 T e
T GCM | iicodsesiasecEm
4 ! - X .T 1 | 1 I 1 { i
. RCM(GCM) RCM(NBC) RCM(MBC) RCM(GCM) RCM(NBC) RCM(MBC)

v g ¥ \ ‘
iy ’ foffs
/
it
ik
ff
ll f .
; 7 1T 0.15
A/
: N e 2.4 amm e - ’
- - e 1l — | <
0 \ i 0. e 05 o g i 8 8 T o e g Y > - 0.10 - = 0.10 - =
SOl iy Uncorrected . P& HIE R & 2
iape Y4 GCM - 2ot \eastasatsagsssnaay Coscs,
b : \ T4 1 > PEI 1 1 1 o A Y
A s - g A- 1 74 . | ~ Y oy £27 5o o
1 | Y T7/7 g : A WIREEEy, - LT~ 0.05 - = 0.05 - =
) i @ : 5 T :.; 0.00 - = ——— 0.00 - &
L S A
LT : TALA
S LI 77 : TATIT
2 SR -0.05 - -. == i
0.10 - |

RCM simulation
(Compound events)

Southern Australia |—' = N _‘ Eastern Australia

High P & HighW  Low P & HW High P & High W  Low P & HW
0.15 - - —_— -

i b, : d 6 0.15 -
0.10 - - 0.10 - -
0.05 - - 0.05 - =
Uncorrected RCM Bias-corrected RCM . i - .
e "Jr o, A“ ok er Ay ?;':‘ : 0.00 - - 0.00 - - e ——
] f “\ ] | '-..I' “4\ . I
A g B! —0.05 - - —0.05 - -
1 L - |

-

-0.10 T T T T T T -0.10 T T T T T
RCM(GCM) RCM(NBC) RCM(MBC) RCM(GCM) RCM(NBC) RCM(MBC) RCM(GCM) RCM(NBC) RCM(MBC) RCM(GCM) RCM(NBC) RCM(MBC)

Low P and HW

: Lon

120"
Return geriod (RP!
0 01 02 05 07 1 15 2 3 4

Rangelands Nothern Australia

1_High T & Drought High T & High P 1_High T & Drought  High T & High P

Definitions of the extreme events and indices
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Variable Name Threshold Definition N I N ”

Maximum wind speed High W 95th percentile of daily maximum wind speed of 3-hourly data

High precipitation High P > 95 percentile 95th percentile of daily precipitation sum of 3-hourly data

Maximum temperature High T 95th percentile of daily maximum temperature of 3-hourly data

Low precipitation Low P <10 percentile 10th percentile of daily precipitation sum of 3-hourly data

Anomaly over three consecutive days against an extreme
Excess Heat Factor temperature threshold (90t percentile of the calendar day) and the i e
(EHF) anomaly of the same window against a recent (prior 30-day) Southern Australia |_h L _‘
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The combination of hazards and/or extreme events.

Variable pair Possible impact

High P and High W Wind gusts with severe thunderstorms and associated damages

Low P and HW Crop failure, soil desiccation, water shortages

High T and Drought Wildfires, agricultural loss, water shortages

High T and High P Flash flooding, widespread landslide, massive snowfall

Conclusion

This study investigated the impact of multivariate bias correction of
P e B B e the RCM boundary conditions with regard to compound events.
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— romonee) | ° — RemMBO) While the RCMs with uncorrected and bias-corrected boundaries
5 produced similar biases in some event types, multivariate bias
correction broadly represented the compound event frequency
better, particularly for high temperature and high precipitation.

Severity

This study provides preliminary insights into the possibility of using
" rewmperioss T T moeons multivariate bias correction prior to RCM simulation for compound
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