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Multi-Threshold Method
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Results SPEI-3 (PET-Oudin) T

(a) Moderate Drought (b) Extreme Drought (c) Exceptional Drought
5 0.20 0.08

0.4

o
et
w

0.06

0.3

o
=
[S)

0.04

0.2

©
o
v

0.02

Average share of years with SPEI-3-Oudin < -1 over DK
Average share of years with SPEI-3-Oudin < -2 over DK
Average share of years with SPEI-3-Oudin < -3 over DK

S Er————
0.0 T T T T T T T T T T T 1 O.UOI T T T T T T T T T T 1 0.00 I.-—7I T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
---Statistical Value Ref. Period 80% Range RCP26 80% Range RCP45 80% Range RCP85 80% Range
—— Reference Period Median —— End of Century RCP26 Median End of Century RCP45 Median —— End of Century RCP85 Median

Danish Meteorological Institute




UNIVERSITY OF COPENHAGEN
FACULTY OF SCIENCE

Results ESSMI S

s (a) Moderate Drought 020 (b) Extreme Drought 0.08 (c) Exceptional Drought

0.4

0.15 0.06

0.10 0.04

0.05

Average share of years with ESSMI < -1 over DK
Average share of years with ESSMI < -2 over DK
Average share of years with ESSMI < -3 over DK

0.0 r T T T T T T T T T T 1 0.00 W. o0 —
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week Week Week

--- statistical value Hist. 80% model range RCP45 80% model range RCP85 80% model range
—— Historical Period Median End-of-Century RCP45 Median —— End-of-Century RCP85 Median

Danish Meteorological Institute




UNIVERSITY OF COPENHAGEN
FACULTY OF SCIENCE

Results SD! S

(a) Moderate Drought (b) Extreme Drought (c) Exceptional Drought

0.5 0.20 0.08
b4 p¥4 p¥4
[m] (=] [m]
§ 0.4 § §
5 © 0.15 © 0.06
N o m
\ A A
a ) )
0.3 wv "
= s s
= = =
0 w 0.10 w 0.04
(10 18] 8]
Q @ [«F]
> > >
‘G S S
g o o
(10 0] 0]
=y = £
(9] w w
g v 0.05 v 0.02
© o o
g g g
Z =3 \’\/\_\ =3

0.0 T T T T T T T T T T T 1 0.00 T T T T T T T T T T T 1 0.00 I- T T T T I___I____I__ T I__ I_ 1

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week Week Week
--- statistical value Hist. 80% model range RCP45 80% model range RCP85 80% model range
—— Historical Period Median End-of-Century RCP45 Median = —— End-of-Century RCP85 Median

Danish Meteorological Institute




Results SGDI

§(
e
)

O —

5 (a) Moderate Drought 0 (b) Extreme Drought

o
~

0.15

o
w

0.10

o
[N]

0.05

o
=
Average share of years with SGDI < -2 over DK

Average share of years with SGDI < -1 over DK

0.0 r
Jan

0.00 r T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week

Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week

statistical value Hist. 80% model range

—— Historical Period Median

RCP45 80% model range
—— End-of-Century RCP45 Median

Danish Meteorological Institute

UNIVERSITY OF COPENHAGEN
FACULTY OF SCIENCE

8 (c) Exceptional Drought

0.06

0.04

0.02

Average share of years with SGDI < -3 over DK

0.00 T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Week

RCP85 80% model range
—— End-of-Century RCP85 Median




UNIVERSITY OF COPENHAGEN
FACULTY OF SCIENCE

Results SGDIda —~

(a) Moderate Drought (b) Extreme Drought (c) Exceptional Drought
0.5 0.20 0.08

o
IS

0.06

o
w

0.04

0.05 0.02

Average share of years with SGDIda < -1 over DK
Average share of years with SGDIda < -2 over DK
=4 ¢
=
o
Average share of years with SGDIda < -3 over DK

0-0 r T T T T T T T T T T 1 0.00 r T T T T T T T T T T T T T T T T T T T T 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month Month Month

-—-- statistical value Hist. 80% model range RCP45 80% model range RCP85 80% model range
—— Historical Period Median —— End-of-Century RCP45 Median = —— End-of-Century RCP85 Median

Danish Meteorological Institute




Is future GW fine then?
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Conclusion

Do not exclude seasonal signals!

More summer droughts are projected in the future in Denmark

Extreme droughts become (much) more likely

GW droughts are more affected by geology and soils than precipitation

Changes in streamflow, shallow GW or the influence of different PET methods?

« Manuscript will be submitted soon



mailto:ruben.haeberli@nbi.ku.dk

UNIVERSITY OF COPENHAGEN
FACULTY OF SCIENCE

Questions

Danish Meteorological Institute




UNIVERSITY OF COPENHAGEN
FACULTY OF SCIENCE

Appendix

Danish Meteorological Institute




UNIVERSITY OF COPENHAGEN
Y

Acknowledgments & Contact Information

We gratefully acknowledge the effort from the colleagues at DMI and GEUS that
made this research possible.

Contact: ruben.haeberli@nbi.ku.dk



GCM influence
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Resampling
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