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Examining the contribution of human induced climate

Background

“..increasing agricultural and ecological
droughts trends are more evident than
increasing trends in meteorological

drought in several regions...”

IDCC
INTERGOVERNMENTAL PANEL oN Clim3Te chanege
However, the IPCC stresses that “...drought

attribution studies are mainly examined
from a meteorological perspective...”

“...There is, therefore, a critical knowledge
gap in the attribution of changes in
drought indicators more closely related to
societal impacts such as soil moisture..."
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Background i

...A complete examination of drought relevant to societal
impacts often requires consideration of hydrological and

...increasing agricultural and ecological agricultural drought...

droughts trends are more evident than
increasing trends in meteorological

drought in several regions... ..There is, therefore, a critical knowledge gap in the
iDCC attribution of changes in drought indicators more closely
covesuEnTAL P on GlimaTe change related to societal impacts such as soil moisture...

IPCC WGI Interactive Atlas: Past trends in
agricultural and eco

logical droughts.
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Background 3

Questions

What are the changes in their
characteristics during the recent past?

Do they develop faster as a result of
anthropogenic climate change?

Do they get more harmful despite the
wetting atmosphere as a result of the
increase in GHG concentrations?
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Background 14

(a) Observed change in surface soil moisture 1978-2018
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Framework 1

Framework for attribution of observed impacts
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Framework 2]

Framework for factual and counterfactual drought
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Framework [z

Drought features
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Wu et al. WRR, 2018

+ Intensity, Development Duration, Recovery Duration, Magnitude, Development Speed, Recovery Speed
« Their trends (also regional means at AR6 SREX level)

« Difference between factual and counterfactual
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Results 13

Comparison
of factual
JULES-W?2
run [SSI]
with ERASL,
GLEAM and
GLDAS
(1980-2010)
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MW | 0.18
NEN | 0.08
WNA | 0.41
cNA | 049
ENA | 032
nca | 038
sca | 026
caR_| 0.29] 0.17| 031
Nws | 043
sa |0.23
nEs | 0.40
saMm_| 0.19] 017
sws_| 0.20] 0.27
ses | 0.43] 051
031 025
NEU | 0.26] 0.22] 0.26
wCE | 0.44] 0.45] 046
EEU_| 0.28] 0.22] 0.43
MED | 0.41] 0.40] 0.41
san_| 0.11] 0.40| 0.03
WaF | 0.13| 0.29] 0.43
cAF_| 0.08] 0.20 0.27
NEAF | 0.11] 0.26] 0.33
SEAF | 0.23] 0.30
wsaF| 0.30] 0.28] 0.45
ESAF | 0.42| 0.42
MDG | 0.26] 0.14] 0.36
RAR_| 0.09] 0.04| 0.08
wse | 0.27| 0.22] 038
Ese_| 0.28] 0.33] 0.32
RFE_| 0.14] 0.13] 0.11
wca | 0.28] 023 0.20
EcA_| 0.15] 0.08] 0.08
TE_ | .10 0.8 0.15
Eas | 0.33] 0.35] 0.54|
ARP_| 0.10] 0.10] 0.03
saz | 033 028|036
sea | 032 0.28] 045
nau_| 0.45] 0.41] 0.46
cau_| 041 0.28] 036
20 | 053 05o[ 071
sal_| 0.39] 048 0.45
nz__| 038 0.15] 0.41
GLE | 0.25] 0.26] 0.32




Results (2
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NEN | 0.29] 0.18| 0.24

A
R <

AN SN
¥, ERASL (o, ST

Comparison
of factual
JULES-W2
run [SSI]
with ERASL,
GLEAM and _
GLDAS MNEU | 0.51| 0.47

wCE | 0eZ| 0.6r
(1 980'201 O) EEU | 0.53| 0.47
MED | 0.64| 0.62
ZAaH | 0.32] D63
WAF | 0.36| 0.54
CAF | 0.29| 045
NEAF | 0.33] 0.51
SEAF | 0.42| 0.55
WSAF | 0.55] 0.53

MDG | 0.51| 0.28
RAR | 0.31] 0.13| 029
wWsB | 0.52| 0.46| 0.62
Ese | 0.52[ 057] 057
rFE | 0.37| 038 033
wCa | 0.53| 0.48] 0.45
Eca | 0.38| 0.20| 027
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Results 3

Drought Magnitude

Change in Drought Magnitude [SSI/event]
factual - counterfactual 1901-2019
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Results 4

Drought Duration

Change in Drought Duration [months/event]
factual - counterfactual 1901-2019
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Results s

Drought Intensity

Change in Drought Intensity [SSI/month/event]
factual - counterfactual 1901-2019
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Results e

Drought Development
Duration (DDD)

Change in Drought Development Duration [months/event]
factual - counterfactual 1901-2019

D
-3 -2 -1 0+ +2 +3

[ L Soal

PR Co-funded by the [T

\J
“J Erasmus+ Programme * ok
of the European Union i
EURECA-PRO




Results 7

Drought Recovery
. Duration (DDD)
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Results s
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evelopment Speed Changes in Recovery Speed

Change in trend of Development Speed [SSI/month/event] Change in trend of Recovery Speed [SSI/month/event]
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Results (9

Changes of soil moisture drought development and recovery speed
1901-2019
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Results 110

Changes of soil moisture drought speed and magnitude
1901-2019
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Conclusions

 Soil moisture droughts accelerated from human induced CC (?).

« Some regions might have experienced benefits from increased
atmospheric moisture.

 Soil drought simulations (obsclim-histsoc) align with recent
research findings.

- Significant discrepancies exist among observational datasets.

« Correlations are stronger for certain geographical areas.

Co-funded by the
“‘J Erasmus+ Programme
of the European Union

EURECA-PRO




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

