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C) Intensity based on Q90 and Q80 for G2G at 3°C
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Figure S1. Spatial distribution of drought a) duration b) severity and c) intensity over UK for G2G
model and 3°C warming across different seasons using Q80 and Q90 thresholds.
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Figure S2 Percentage change in mean, median, Q25 and Q75 nonstationary return levels for a) 10-
year b) 100-year, c) 500-year return period across different warming levels, seasons and



a) Percentage Change in Mean Stationary 10 Year Return Levels (Model Avg.)

Duration Severity Intensity

Spring Summer Autumn Winter Spring Summer Autumn Winter Spring Summer Autumn Winter
§ § - i ¥ ~ ¢ ¢ g § / i

1.5°C

2°C

3°C

Chée
® O e ¢ ® OO o0 0 o o

[-150,-125] [-125,-100] [-100,-75] [-75,-50] [-50,-25] [-25,0] [0,25] [25,50] [50,75] [75,100] [100,125] [125,150]

b) Percentage Change in Mean Stationary 100 Year Return Levels (Model Avg.)
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) Percentage Change in Mean Stationary 500 Year Return Levels (Model Avg.)
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Figure S3. Percentage change in mean stationary return levels for a) 10-year, b) 100-year and c) 500-
year return period across different warming levels, seasons and characteristics.
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Diff. in % Change in Q25 Nonstationary vs Stationary Return Levels at 3 °C

Severity Intensity

Duration
G2G GR4J GR6J PDM G2G GR4J GR6J PDM G2G GR4J GR6J PDM
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B3 G2G 10YRL E3 GR4J 10YRL E3 GR6J 10YRL E3 PDM 10YRL

B3 G2G 100YRL E3 GR4J 100YRL B3 GR6J 100YRL E3 PDM 100YRL

B3 G2G 500YRL B3 GR4J 500YRL B3 GR6J 500YRL EZ PDM 500YRL



Diff. in % Change in Median Nonstationary vs Stationary Return Levels at 3 °C

) Duration Severity Intensity
G2G GR4J GR6J PDM G2G GR4J GR6J PDM G2G GR4J GR6J PDM
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Diff. in % Change in Q75 Nonstationary vs Stationary Return Levels at 3 °C

Duration Severity Intensity
G2G GR4J GR6J PDM G2G GR4J GR6J PDM G2G GR4J GR6J PDM

o 2 . :; "y . ; . . .
° 8 o » H H ]

-§1w-:§l SEIERN g H l T

a : o 8 : : g

@ s} inl il il || E I, lil ! iil
. *TT FTY FEQ eFE THR TRE THR THHE

§ ° L L S8 H-

5 0 ., OF TR A . . :

EISO_EH& : 3 ﬁﬂl : i 3 . . ¢

Es%%:*lwéﬂﬁ

a 3Ll spl ¢l ¢l _ ; éll +J.1 r ?F
-+ BF BT LBY BH I ‘I ] T Fgs Fg o ¥4 i

CQSO- ; ° 8 ;go nui n;! s o e d-

§1tao—mll . . o iﬁ § i E i . .

EREN | LN J 40 “ h EITRY
P B L B L LT B ) aIT T T Te “Ta

8 [] .

@ e

Winter

sl

E3 G2G 10YRL E3 GR4J10YRL EZ GR6J10YRL EJ PDM 10YRL
E3 G2G 100YRL E3 GR4J 100YRL E3 GR6J 100YRL E3 PDM 100YRL
E3 G2G 500YRL Ed GR4J500YRL E GR6J 500YRL ES PDM 500YRL

w
o
IS

Figure S4. Difference in percentage change a) mean and Q25 nonstationary and stationary return
levels at 1.5°C, b) median and Q75 nonstationary and stationary return levels at 1.5°C, ¢) mean and
Q25 nonstationary and stationary return levels at 2°C, d) median and Q75 nonstationary and
stationary return levels at 2°C, e) mean and Q25 nonstationary and stationary return levels at 3°C, d)
median and Q75 nonstationary and stationary return levels at 2°C. e) mean and Q25 nonstationary
and stationary return levels at 3°C, and f) median and Q75 nonstationary and stationary return
levels at 3°C warming level.



Table S1. Number and percentage of nonstationary catchments obtained based on the likelihood

ratio test.

Season Metric Model Warming | No of NS catchments | % of NS catchments

Summer | Intensity | G2G 15 14 7
Summer | Intensity | GR4J 1.5 20 10
Summer | Intensity | GR6J 15 36 18
Summer | Intensity | PDM 1.5 22 11
Winter Intensity | G2G 15 81 40.5
Winter Intensity | GR4J 15 61 30.5
Winter Intensity | GR6J 1.5 65 32.5
Winter Intensity | PDM 15 62 31
Autumn | Intensity | G2G 1.5 52 26
Autumn | Intensity | GR4J 15 88 44
Autumn | Intensity | GR6J 1.5 55 27.5
Autumn | Intensity | PDM 1.5 57 28.5
Spring Intensity | G2G 1.5 73 36.5
Spring Intensity | GR4J 1.5 128 64
Spring Intensity | GR6J 1.5 96 48
Spring Intensity | PDM 1.5 117 58.5
Summer | Duration | G2G 15 191 95.5
Summer | Duration | GR4J 15 194 97
Summer | Duration | GR6J 15 194 97
Summer | Duration | PDM 15 192 96
Winter Duration | G2G 15 122 61
Winter Duration | GR4J 15 82 41
Winter Duration | GR6lJ 15 58 29
Winter Duration | PDM 15 92 46
Autumn | Duration | G2G 1.5 197 98.5
Autumn | Duration | GR4J 15 192 96
Autumn | Duration | GR6J 15 191 95.5
Autumn | Duration | PDM 15 186 93
Spring Duration | G2G 1.5 194 97
Spring Duration | GR4J 1.5 190 95
Spring Duration | GR6J 1.5 193 96.5
Spring Duration | PDM 1.5 195 97.5
Summer | Severity | G2G 1.5 39 19.5
Summer | Severity | GR4J 1.5 39 19.5
Summer | Severity | GR6J 1.5 33 16.5
Summer | Severity | PDM 1.5 29 14.5
Winter Severity | G2G 1.5 180 90
Winter Severity | GR4J 1.5 154 77
Winter Severity | GR6J 1.5 157 78.5
Winter Severity | PDM 1.5 162 81
Autumn | Severity | G2G 1.5 147 73.5
Autumn | Severity | GR4J 1.5 153 76.5
Autumn | Severity | GR6J 1.5 139 69.5
Autumn | Severity PDM 1.5 138 69




Spring Severity | G2G 1.5 99 49.5
Spring Severity | GR4J 15 144 72
Spring Severity | GR6J 1.5 120 60
Spring Severity | PDM 15 133 66.5
Summer | Intensity | G2G 2 4
Summer | Intensity | GR4J 2 4
Summer | Intensity | GR6J 2 3.5
Summer | Intensity | PDM 2 3.5
Winter Intensity | G2G 2 91 45.5
Winter Intensity | GR4J 2 72 36
Winter Intensity | GR6J 2 78 39
Winter Intensity | PDM 2 81 40.5
Autumn | Intensity | G2G 2 25 12.5
Autumn | Intensity | GR4J 2 38 19
Autumn | Intensity | GR6J 2 24 12
Autumn | Intensity | PDM 2 21 10.5
Spring Intensity | G2G 2 6 3
Spring Intensity | GR4J 2 50 25
Spring Intensity | GR6J 2 54 27
Spring Intensity | PDM 2 31 15.5
Summer | Duration | G2G 2 193 96.5
Summer | Duration | GR4J 2 197 98.5
Summer | Duration | GR6J 2 199 99.5
Summer | Duration | PDM 2 193 96.5
Winter Duration | G2G 2 186 93
Winter Duration | GR4J 2 178 89
Winter Duration | GR6lJ 2 174 87
Winter Duration | PDM 2 177 88.5
Autumn | Duration | G2G 2 122 61
Autumn | Duration | GR4J 2 153 76.5
Autumn | Duration | GR6J 2 124 62
Autumn | Duration | PDM 2 136 68
Spring Duration | G2G 2 171 85.5
Spring Duration | GR4J 2 133 66.5
Spring Duration | GR6J 2 168 84
Spring Duration | PDM 2 165 82.5
Summer | Severity | G2G 2 18 9
Summer | Severity | GR4J 2 27 135
Summer | Severity | GR6J 2 20 10
Summer | Severity | PDM 2 18 9
Winter Severity | G2G 2 150 75
Winter Severity | GR4J 2 132 66
Winter Severity | GR6J 2 165 82.5
Winter Severity | PDM 2 189 94.5
Autumn | Severity | G2G 2 119 59.5
Autumn | Severity | GR4J 2 144 72
Autumn | Severity | GR6J 2 104 52




Autumn | Severity | PDM 2 107 53.5
Spring Severity | G2G 2 40 20
Spring Severity | GR4J 2 95 47.5
Spring Severity | GR6J 2 87 43.5
Spring Severity PDM 2 70 35
Summer | Intensity | G2G 3 160 80
Summer | Intensity | GR4J 3 126 63
Summer | Intensity | GR6J 3 131 65.5
Summer | Intensity | PDM 3 142 71
Winter Intensity | G2G 3 137 68.5
Winter Intensity | GR4J 3 137 68.5
Winter Intensity | GR6J 3 130 65
Winter Intensity | PDM 3 125 62.5
Autumn | Intensity | G2G 3 26 13
Autumn | Intensity | GR4J 3 75 37.5
Autumn | Intensity | GR6J 3 63 315
Autumn | Intensity | PDM 3 83 41.5
Spring Intensity | G2G 3 53 26.5
Spring Intensity | GR4J 3 108 54
Spring Intensity | GR6J 3 88 44
Spring Intensity | PDM 3 95 47.5
Summer | Duration | G2G 3 195 97.5
Summer | Duration | GR4J 3 191 95.5
Summer | Duration | GR6J 3 188 94
Summer | Duration | PDM 3 197 98.5
Winter Duration | G2G 3 198 99
Winter Duration | GR4J 3 196 98
Winter Duration | GR6lJ 3 199 99.5
Winter Duration | PDM 3 197 98.5
Autumn | Duration | G2G 3 196 98
Autumn | Duration | GR4J 3 197 98.5
Autumn | Duration | GR6J 3 196 98
Autumn | Duration | PDM 3 197 98.5
Spring Duration | G2G 3 191 95.5
Spring Duration | GR4J 3 177 88.5
Spring Duration | GR6J 3 193 96.5
Spring Duration | PDM 3 188 94
Summer | Severity | G2G 3 191 95.5
Summer | Severity | GR4J 3 190 95
Summer | Severity | GR6J 3 185 92.5
Summer | Severity | PDM 3 188 94
Winter Severity | G2G 3 162 81
Winter Severity | GR4) 3 149 74.5
Winter Severity | GR6J 3 169 84.5
Winter Severity PDM 3 168 84
Autumn | Severity | G2G 3 105 52.5
Autumn | Severity | GR4J 3 129 64.5




Autumn | Severity | GR6J 3 118 59
Autumn | Severity | PDM 3 120 60
Spring Severity | G2G 3 96 48
Spring Severity | GR4J 3 138 69
Spring Severity | GR6J 3 117 58.5
Spring Severity | PDM 3 124 62




