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Background & objective

e Increase of drought and heatwave events + compound &
cascading (CnC) events + impacts due to CC in Europe.

e Challenge: many studies analyzed future drought & heat-
waves as singly, no prediction future hazard impacts.

e Objective: to predicts the characteristics of CnC drought
& heatwaves and their impacts using an ML model under
different SSPs (SSP1-2.6 and SSP5-8.5).

Data & method

¢ 5 GCMs & CWatM HM from ISIMIP.

e Tmax, Tmin, & SM data (10 km).

e His: 1953-2014, Fut: 2039-2100 (62 yr).

e SMI. r

e Heatwaves: VTM (90th) & 9 days CMW™.

e Characteristics: duration, number of events,
& frequency

e Updated impact database (EDII & Heatwaves)™

Characteristics of CnC events

¢ Increase of compound drought and heatwaves (CDH) by 30
events > reference under SSP5-8.5 (Fig. 1a).

¢ Highest change for CDH duration in the west, south, and
east Europe (Fig. 1b,c).

¢ Frequency of CDH will increase around 0.4 event per year
with maximum frequency of 0.76 (Fig. 1d)
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Figure 1. Changes in compound event characteristics
across Europe under SSP5-8.5 (median): a) number of
compound, b) total duration (month), c) average duration
(month) and d) frequency.

Summary of single & CnC events

e Table 1 summarizes the characteristics of single & CnC
events in Europe under different scenarios.

e CnC: NE WE EE SE
N of events # 1
Duration 1 | 1 )
Frequency ] 1 1 3
1 High ¥ Low

e Remark: high CnC events in WE, high CnC duration in SE,
& low increase of characteristics in NE.
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Table 1. A summary of singe and CnC hazard characteris-
tics in each European region. Units: D=month, H=day,
CnC=month.

Number of events otal duratio Average d Frequency of events
Historical | SSP1-2.6 | SSP5-8.5 | Historical | SSP1-2.6 | SSP5-85 | Historical | S5P1-2.6 | SSP5-85 | Historical | SsP1-2.6 | SsP5-85

Drought

NE Y 106.3 1237 | [18s8 1576 | 2003 | 14 15 17 14 17 19

we 889 1169 | 1307 | 188 | 1720 | 2237 13 15 18 14 19 21

£ 77 1031 | 1239 | 1203 | 1616 | 2217 16 16 18 13 17 19

Se 842 119 | 1203 |[ms7 | 193 | 2318 | 14 15 18 14 18 21
Heatwave

NE | [s19 1148 | 2485 || [2276 | 6393 | 16395 | 43 45 56 22 27 30

we 544 215 | 3928 | 2332 | 12696 | 29859 | 43 53 7.2 22 29 37

[ 659 2071 | 3858 | 2094 | 11415 | 30668 | as 54 79 22 29 36

SE [esa 2314 2168 | | [ 3035 | 14038 | a1025]| a6 54 20 19 26 35
Compound

Ne | [ as 152 300 | | [(104 2.1 287]| 21 28 45 01 02 05

we | [s0 2.6 355 || 99 8822 1904 20 34 55 01 04 06

£ 66 214 345 150 725 1886 23 34 55 01 03 06

Se 5.1 207 39 |[u3 813 asa || 22 37 64 01 03 0s
Cascading

Ne | [ 105 259 83 || [263 787 1607 || 25 29 a3 02 04 06

we | [107 354 203 || 255 1239 | 2124 24 35 s4 02 06 07

EE 132 335 201 343 148 | 2184 26 34 54 02 05 06

SE 107 311 386 | [ 269 1199 22| 25 37 63 02 05 06

Predicting hazard impacts in Germany

e Fig. 2 shows the projections of drought and heatwave
impacts in Germany under SSP1-2.6 & SSP5-8.5.
Economic: increases from 3 to 5 months (median).
Non-economic: increases 1 month longer for each SSP.
Ecosystem: increases twice, from 2 to 4 months.
Humans: increase double and quadruple.
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Figure 2. Change in the total month of future impacts: a) for
economic sector, b) for non-economic sector, c) for ecosys-
tem sector, and d) for heatwave impact on human.

Conclusion and outlook

e Heatwaves Drought CnC events

11t 1t

South Europe:
¢ Longest duration

West Europe:
e Highest number of events

Impacts:
e Drought: in average 2 months longer

e Heatwaves: 2 and 4 months longer

* Sutanto et al. (2019). Exploring compound and cascading dry hazards,
https://doi.org/10.1016/j.envint.2019.105276.

** Stahl et al. (2016). impacts of European drought events,
https://doi.org/10.5194/nhess-16-801-2016.
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