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Figure S1. Annual and seasonal averages of daily maximum temperature (A) and total daily precipitation (B) actross states and
whole Australia. A20: autumn-winter, DJF: summer, MAM: autumn, JJA: winter, SON: spring. NSW: New South Wales, NT:
Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western Australia.
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Figure S2. Trends in autumn-winter mean maximum daily temperature (MMT; A,B) and total precipitation (TPR; C,D) over
1889-1989 and 1990-2019. Dots show significant trends (P<0.05).
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Figure S3. Trends in summer mean maximum daily temperature (MMT; A,B) and total precipitation (TPR; C,D) over 1889-1989

and 1990-2019. Dots show significant trends (P<0.05).
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Figure S4. Trends in autumn mean maximum daily temperature (MMT; A,B) and total precipitation (TPR; C,D) over 1889-1989

and 1990-2019. Dots show significant trends (P<0.05).
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Figure S5. Trends in winter mean maximum daily temperature (MMT; A,B) and total precipitation (TPR; C,D) over 1889-1989
and 1990-2019. Dots show significant trends (P<0.05).
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Figure S6. Trends in spring mean maximum daily temperature (MMT; A,B) and total precipitation (TPR; C,D) over 1889-1989
and 1990-2019. Dots show significant trends (P<0.05).
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Figure S7. Trends in daily maximum temperature and precipitation averaged across states and whole Australia. A20: autumn-

winter, DJF: summer, MAM: autumn, JJA: winter, SON: spring. NSW: New South Wales, NT: Northern Territory, QLD:

Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western Australia.




Latitude

Linear trend in return periods (yr/decade)

[ o
~1.59 ~1.02 -0.57 ~0.25 ~0.06 0 0.06 0.25 0.57 1.02 1.59

Hot Years Hot and Dry Years

—10°S
—20°5

30084

6861-6881

74005 4

—10°5 1

—20°S 1

=30°5 4

6102-0661

—40°S 4

120°E I30°E 140°E  150°E 120°E 130°E 140°E  150°E 120°E 130°E 140°E  150°E
Longitude

Figure S8. Trends in return periods of autumn-winter hot (A,D), dry (B,E) and compound hot-and-dry (CHD; C,F) extreme
events over 1889-1989 and 1990-2019. Dots show significant trends (P<0.05).



Linear trend in return periods (yr/decade)

[ S
-14 -09 03 -0.2 -0.1 1] 0.1 0.2 0.5 0.9 1.4
Hot Years Dry Years Hot and Dry Years
0o —
—20°S - -
o0
o0
O
L
0o 2
=]
o, —40°8
=l
2
T -10°51
—
-20°5 -
D
D
T
) )
~30°5 =2
el
—a°s |
120°E I30°E  140°E  I50°E 120°E 130°E  140°E  150°E 120E 130°E 140°E  150°E
Longitude

Figure S9. Trends in return periods of summer hot (A,D), dry (B,E) and compound hot-and-dry (CHD; C,F) extreme events over
1889-1989 and 1990-2019. Dots show significant trends (P<0.05).
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Figure S10. Trends in return periods of autumn hot (A,D), dry (B,E) and compound hot-and-dry (CHD; C,F) extreme events
over 1889-1989 and 1990-2019. Dots show significant trends (P<0.05).

11



Linear trend in return periods (yr/decade)

[ SIS
-135 -09 03 -0.2 -0.1 1] 0.1 0.2 0.5 0.9 1.5
Hot Years Dry Years Hot and Dry Years

-10°5 . C

~20°5 1 —
o0
o0
=}
L

-30°84 Z
=]

o, —40°8

=l

2

T -10°51

—

-20°5 -
D
D
T

) )

-30°54 | =
el

—a°s |

120°E 130°E  140°E  I50°E 120°E 130°E  140°E  150°E 120E 130°E 140°E  150°E
Longitude

Figure S11. Trends in return periods of winter hot (A,D), dry (B,E) and compound hot-and-dry (CHD; C,F) extreme events over
1889-1989 and 1990-2019. Dots show significant trends (P<0.05).
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Figure S12. Trends in return periods of spring hot (A,D), dry (B,E) and compound hot-and-dry (CHD; C,F) extreme events over
1889-1989 and 1990-2019. Dots show significant trends (P<0.05).
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Figure S13. Average frequency of annual CHD events across states and whole Australia. NSW: New South Wales, NT: Northern

Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western Australia.
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Figure S14. Average frequency of autumn-winter hot (A,D,G), dry (B,E,H) and compound hot-and-dry (CHD; C,F,B) extreme
events over three consecutive 30-year periods between 1930 and 2019.
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Figure S15. Average frequency of summer hot (A,D,G), dry (B,E,H) and compound hot-and-dry (CHD; C,F,B) extreme events
over three consecutive 30-year petiods between 1930 and 2019.
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Figure S§16. Average frequency of autumn hot (A,D,G), dry (B,E,H) and compound hot-and-dry (CHD; C,F,B) extreme events
over three consecutive 30-year petiods between 1930 and 2019.
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Figure S17. Average frequency of winter hot (A,D,G), dry (B,E,H) and compound hot-and-dry (CHD; C,F,B) extreme events
over three consecutive 30-year petiods between 1930 and 2019.
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Figure S18. Average frequency of spring hot (A,D,G), dry (B,E,H) and compound hot-and-dry (CHD; C,F,B) extreme events
over three consecutive 30-year petiods between 1930 and 2019.
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Figure S19. Trend in area affected by hot, dry and compound hot-and-dry (CHD) extreme events over 1889-1989 and 1990-2019.
A20: autumn-winter, DJF: summer, MAM: autumn, JJA: winter, SON: spring. NSW: New South Wales, NT: Northern Territory,
QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western Australia.
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Figure S20. Area affected by autumn-winter hot, dry and compound hot-and-dry (CHD) extreme events over 1889-2019. NSW:
New South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western
Australia.
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Figure S21. Area affected by summer hot, dry and compound hot-and-dry (CHD) extreme events over 1889-2019. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western

Australia.

22




Hot Years ’ Dry Years ’ Hot and Dry Years

NSW

NT

1004 ¥= 0.01x+ l.Lg': =001" Mean =32 =0.00x+4 =0.00", Mean =39
%0 =0.04x+4.7, 1= 0.01 ™, Mean =16 =0.12¢+19, =006 **, Mean 100 . 1
60+ ? | I I ﬂl I :l "
K ‘ L i |
201 i, N I I ol I‘ st fIl ]
04 AJL,:u WMAWJ “.s.mwww ,.....Jl- AT &sj\u‘ Lot MRtk s "-H.J‘.«.uuw}h Ll
;5 QLD SA
g 1004 ¥ =0.00x+4.1, 17 =0.00", Mean =3.7 ¢ y=0.02v18,r7=0.01", Mean =34 D
E %0 Y= 00754 S, 03 Mean =9.2 Y =012v+03, 1 = 0.08 ** Mean = 8.0 i
o .
1
E 60 t I ' ] 1 I\ ' ‘"‘
3 4 | |
E ;g /\ I\ .\ ﬁw 11 ” l HIHI‘ !
T - ‘ ‘\. il | " (I I\ | » '
S04 '«;..'m‘*fi‘l.f i ﬂ.‘”\!u L.-..H"o Jew .-..—'s.lw ’w’-u,'twua.....&.iﬁ l&..:”l.
2 TAS VIC
o
173
E’ 1004 ¥ =0.0Lx+3.4, 77 =000, Mean =38 E ¥ =000x+2.7, 17 = 0.00™, Mean =3.1 F
£ g b= 019018, /% = 0.12 *¥* Mean = 10.5 1 I Y= 0.13x+0.1, 7% = 0.08 **, Mean = 8.4
= OV I \ ! t
g 601 I Ty f Il
o | 1 ' I .
5 404 ﬁ l‘ |J ,"h IW \\K\I I | 1‘} ”l\l“
5 0] 1, i I 14 wn L1 Al p
2 ol L f-*s largan j__ﬂ . . a‘_“?s 3. :,'L,s LR
7 WA Australia
1004 ¥ —0.02x+4 7,_!': 0.01™, Mean=34 G y=—"0.01x+3.9 _": 0.00™, Mean =3.5 H
%0 Y=0.120+1.5, 1> =008 ** Mean =9.1 Y=0.10x+23, /> = 0.00 **% Mean =89
601 r 1 1 '
t ¢ t M| 1
401 \ 1 ﬁ Lly‘l t“|\ l‘ ﬁ ” I 1 II\ \l‘l T\u
20+ v 1l It u I " 1% I \ V/’ 14
ot ..ﬂ...‘x_...'..t..‘..z":_.lfsw f& ALl Ll wih | |- sscatissticiotas s B disubedl wﬁujﬁ
1899 1919 1939 1959 1979 ]999 2019 1899 ]9]9 ]939 ]959 ]979 1999 2(}19
Year

Figure S22. Area affected by autumn hot, dry and compound hot-and-dry (CHD) extreme events over 1889-2019. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western

Australia.
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Figure S23. Area affected by winter hot, dry and compound hot-and-dry (CHD) extreme events over 1889-2019. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western
Australia.
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Figure S24. Area affected by spring hot, dry and compound hot-and-dry (CHD) extreme events over 1889-2019. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western
Australia.
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Figure §25. Trends in Moran-I values for autumn-winter hot (A,B), dry (C,D) and compound hot-and-dry (CHD; E,F) extreme
events over 1889-1989 and 1990-2019. Blue and red colors show significant (P<0.05) decreasing and increasing trends. NSW:
New South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western
Australia.
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Figure §26. Trends in Moran-I values for summer hot (A,B), dry (C,D) and compound hot-and-dry (CHD; E,F) extreme events
over 1889-1989 and 1990-2019. Blue and red colors show significant (P<0.05) decreasing and increasing trends. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western

Australia.
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Figure S27. Trends in Moran-I values for autumn hot (A,B), dry (C,D) and compound hot-and-dry (CHD; E,F) extreme events
over 1889-1989 and 1990-2019. Blue and red colors show significant (P<0.05) decreasing and increasing trends. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western

Australia.
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Figure S28. Trends in Moran-I values for winter hot (A,B), dry (C,D) and compound hot-and-dry (CHD; E,F) extreme events

over 1889-1989 and 1990-2019. Blue and red colors show significant (P<0.05) decreasing and increasing trends. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western

Australia.
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Figure S29. Trends in Moran-I values for spring hot (A,B), dry (C,D) and compound hot-and-dry (CHD; E,F) extreme events
over 1889-1989 and 1990-2019. Blue and red colors show significant (P<0.05) decreasing and increasing trends. NSW: New
South Wales, NT: Northern Territory, QLD: Queensland, SA: South Australia, TAS: Tasmania, VIC: Victoria, WA: Western

Australia.
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