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1) Changes in «heavy» precipitation
• daily intensity & frequency 1901-2014, ~180 stations
 RX1day, #q99e

• hourly intensity 1981-2014, ~60 stations

2) Changes in «hot temperature» extremes 1901-2015
• Tmax@warmest x-day period («intensity»), 9 stations
 TXx, TXx3d, TXx7d

• #events exceed. n-th percentile («frequency»), 9 stations
 TX90p, TX95p, TX99p

3) Do observations and climate model results agree?
• 24 CMIP5 GCMs, 1901-2014, 1901-2100, 4 grid points
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Frequency of heavy summer precipitation
Swiss Prealps, R>~30 mm/day

nu
m

be
ro

fe
ve

nt
s

pe
r s

um
m

er

trend computation:
continous variables: Theil-Sen slopes, Mann-Kendall trend test
count variables: logistic trends
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More intense heavy daily precipitation
Trends annual maxima 1901-2014

more
intense

less
intense

Scherrer et al. (2016)

91%
31% sign.

+12% since 1901
+7.7% per °C
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More intense in all seasons…
winter spring

summer autumn

↑68%
11% sign.

↑81%
9% sign.

↑84%
16% sign.

↑86%
18% sign.
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92%
35% sign.

More frequent heavy daily precipitation
Trends of all-day q99 events 1901-2014

more
frequent

less
frequent

+30% since 1901

Scherrer et al. (2016)
q99:
Plateau: 25-35 mm/d
Southern Alps: 55-105 mm/d
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More frequent in all seasons…
winter spring

summer autumn

↑72%
6% sign.

↑80%
14% sign.

↑73%
16% sign.

↑87%
15% sign.
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Trend sign evolution 1901-XXXX

precip intensity
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Trends in hourly precipitation «intensity» 
1981-2014, trends with pos. sign @ 59 autom. stations
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1) Changes in «heavy» precipitation
• daily intensity & frequency 1901-2014, ~180 stations
 RX1day, #q99e

• hourly intensity 1981-2014, ~60 stations

2) Changes in «hot temperature» extremes 1901-2015
• Tmax@warmest x-day period («intensity»), 9 stations
 TXx, TXx3d, TXx7d

• #events exceed. n-th percentile («frequency»), 9 stations
 TX90p, TX95p, TX99p

3) Do observations and climate model results agree?
• 24 CMIP5 GCMs, 1901-2014, 1901-2100, 4 grid points
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Trends of hottest 1/3/7-day period
Tm +1.9 K
TXx +1.9 K
TXx3d +2.1 K
TXx7d +2.3 K

Scherrer et al. (2016)

p<0.01
for all
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Trends in number of «hot days»
JJA, ref. period 1961-1990

Tx90p +94%
Tx95p +138%
Tx99p +212%

Scherrer et al. (2016)

p<0.01
for all
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1) Changes in «heavy» precipitation
• daily intensity & frequency 1901-2014, ~180 stations
 RX1day, #q99e

• hourly intensity 1981-2014, ~60 stations

2) Changes in «hot temperature» extremes 1901-2015
• Tmax@warmest x-day period («intensity»), 9 stations
 TXx, TXx3d, TXx7d

• #events exceed. n-th percentile («frequency»), 9 stations
 TX90p, TX95p, TX99p

3) Do observations and climate model results agree?
• 24 CMIP5 GCMs, 1901-2014, 1901-2100, 4 grid points
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increase

Do observations & climate models agree?
Heavy precipitation
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Do observations & climate models agree?
Hot temperature extremes

observation1901-2015: +2.1K K-1

models1901-2015: +1.6 K K-1

models1901-2100: +2.0 K K-1
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Scherrer et al. (2016)
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Heavy precipitation
• 1901–: more intense (+12%), more frequent (+30%) 

trends pos. >90% of stations, sim. signals in all seasons
• 1981–: very small tendency for intensity increases

Hot temperature extremes
• Hottest day/week warmed by +1.6 – 2.3°C since 1901
• frequency of very hot days more than tripled since 1901

Summary

 Observed trends consistent with model projections, 
physical understanding & results on larger scale!


