Schweizerische Eidgenossenschaft Federal Departement of Home Affairs FDHA
Confédération suisse Federal Office of Meteorology and Climatology MeteoSwiss
Confederazione Svizzera

Confederaziun svizra

A glimpse on climate variability
and change in Switzerland

Simon Scherrer
Climate division, MeteoSwiss

—
. - - P
-
» - ~ >
o - )
. - e o ay SN
] — -
.
-
a
oL r -
L) ~r.
. . . ; P—J - .I fwe o
r 9 9 30 9
n
1 1 T
I r !
g r o gl ar ar
o ;
] U
s - d d L L L Loy d dL -- L d dh dhdh s d
ol L r L ! ’ ! L o 1 L
1 gip Ir nly U ur u o ale o n'y 1 1 nly n'y o aly o o r r o u n's u ur
A n n n n n n n non n n n n n n n n n
] r ] ] ] r ]
L
1 b 1 bt 1 h b 1 h 1 b 1 1
= | 4 =] = L = | == L =1 [~ L =1 ] ! == y =1 ] L L [= [=4=1 ] =
I ue U W U e . T T T o ur '_' iy 1 L ! U migl u Lin's - u U w U L T s an'an's u T | e T T o r - r ! U o o L r
S Sehb dhdh dh OB CH e b b L dhdhdh d -\'-'\r r—{— L dhdh  cdhebdh dudhdhdhdh dhdhdybd L oLl Sdhopes ) L db db dh dhdbdbdhd n, Ldh  dh T P EocT oF S
n n ) LN n fon n n n n n N n n
r e 3 1 1
1 ! r I ! r ! it r ! r J4 r I L ! I r r I I r 1
SR T e o L e e of L o o LoL G Ly L, dhdLd \ I L T of L o
T ¥ T iy T i Ty T iy iy | Uy wu ur ' ‘sn'sh's Rttty o I wur U 1 r L e T T T U A Ly U U ow L'sn's iy u U U u - i mieiae Togy inge Ty r u a' - | 1
n n Pl Sl Sl S el T S e il il i el n n n P Sl i S dh gL g gL I oL n n n ot e T e e e T e T
1 P& 1 P A Par 1



Contents

(1) observed
climate variability & trends

Extremes?

(2) future climate change

FUTURE
b

|, temperature

& precipitation

G’! snow
-

Extremes?

(3) Climate Services: National Centre for Climate Services (NCCS)

ASG Rhine - Snow & Glacier Workshop | 26 Nov 2015
Simon Scherrer, MeteoSwiss


http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://someinterestingfacts.net/why-does-rain-fall-in-drops/rain-drops-on-a-window/&ei=_OLlVOq9E8uqPLCvgKgK&bvm=bv.85970519,d.ZWU&psig=AFQjCNGtya6n2QwbQDRWWYA6JpRrQ-rhUQ&ust=1424438353466948
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.sturmforum.ch/viewtopic.php?f%3D2%26t%3D9070&ei=N-TlVLX-D83bPafSgLAC&bvm=bv.85970519,d.ZWU&psig=AFQjCNHaSajE1TWaCSupxUyUMjA1dmyxPQ&ust=1424438672084187
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://someinterestingfacts.net/why-does-rain-fall-in-drops/rain-drops-on-a-window/&ei=_OLlVOq9E8uqPLCvgKgK&bvm=bv.85970519,d.ZWU&psig=AFQjCNGtya6n2QwbQDRWWYA6JpRrQ-rhUQ&ust=1424438353466948
http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.sturmforum.ch/viewtopic.php?f%3D2%26t%3D9070&ei=N-TlVLX-D83bPafSgLAC&bvm=bv.85970519,d.ZWU&psig=AFQjCNHaSajE1TWaCSupxUyUMjA1dmyxPQ&ust=1424438672084187

Temperature...




temperature anomaly [°C]

wrt mean 1864-1900

Temperature change CH & global

time series, changes 1864-2014 and outlook 2015 [°C]
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Temperature change Switzerland

deviations from norm 1961-1990 (°C) (1961-2014; 2015: 1.1.-31.10.)
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¥  Frost days

1959-2014 station abs.Trend rel.Trend
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annual mean
hottest day

hottest week

anomaly [°C]

Hot temperature extremes (1)

«Intensities» Swiss mean from 9 stations [°C], 1901-2015

6 | Tm (+1.9K)
| TXx (+1.9K) 1047
] 1947
1 TXx7d (+2.3K) ? 1983
. 1962 1983
1 1%2’1 L
o - o
S
]
o
<
—
o
N
—
o
(@))
—
=

1900 1920 1940 1960 1980

2000

ASG Rhine - Snow & Glacier Workshop | 26 Nov 2015
Simon Scherrer, MeteoSwiss




Hot temperature extremes (2)

«Frequency» Swiss mean from 9 stations [°C], 1901-2015
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precipitation...
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2015: a dry year on the Plateau?
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Y Mean annual precipitation
1971-2008
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Revisiting annual precipitation trends
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@  Winter- & summer trends
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¥ Changes heavy daily precipitation

Intensity and frequency, 1901-2014 (annual)
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¥ Days with snow pack

measurement data (bold) and reconstruction (thin lines)
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relative 20-yr running trends [% / 10J], bold: sign. 5% level
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sunshine duration...
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Sunshine duration Switzerland

Deviations (% from norm 1961-1990) (1961-2014)
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sunshine duration (h)
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@  Sunshine duration

Swiss Plateau: Bern

Bern / Zollikofen © MeteoSwiss
abs.trend [u/10yrs]: 37.69; rel.trend [%]: 12.3; p-value: 0.035 (Mann-Kendall)
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Sunshine duration 1884-2014

Zurich/Fluntern, ratio wrt. norm 1961-1990
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number of days

Reconstructed fog series 1902-2012

Zurich/Fluntern, September — March

Scherrer et al. (2013)

! | | | | !
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

green: classical fog observation (horiz. visibility <1km)
blue: fog (more than half a day)

rot: fog (full day)

black: fog days (more than half a day) with fog dispersal
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«High fog» changes

«half day fog» 1991-2009 vs. 1961-1990

strong declines in March and autumn
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¥ Climate change Europe 2070-2099 (A1B)

Temperature Change (°C) Precipitation Change (%)
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Source: Swiss Climate
Change Scenarios CH2011




o Less frost days?




Frost days

Al1B-Scenario
~2085

| 1|
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mean number of frost days per year [days]
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@ Changes in days with fresh snow

Zubler et al. 2013

Al1B-Scenario

relative change

Loss of days with fresh snow by
50-80% on the Swiss Plateau &
foothills of the Alps, loss by 20-

30% in the Alps

5 10 20 30 40 60 80 100 120

mean number of days with fresh
snow per year
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Duration of growing season

AlB-Scenario
~2085
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Mean duration of growing season [days]
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More heat waves?



Tropical nights (T =20°C) -

AlB-Scenario
~2085

01 5 10 15 20 30 40 50 60
mean number of tropical nights per year [days]
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@  The emission path taken is essential

number of tropical nights

Total global anthropogenic greenhouse
gas emissions (GtC0,eq/year)
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-+ National Centre for Climate Services
gegrindet am 16. November 2015

Das Netzwerk fur
Klimadienstleistungen
des Bundes




Das NCCS...

das Netzwerk fUr Klimadienstleistungen des Bundes

» koordiniert die Erarbeitung und Verbreitung von
Klimadienstleistungen

« fordert als Schnittstelle zwischen den Produzenten und
Nutzern den Dialog und die gemeinsame Entwicklung der
Klimadienstleistungen

« sorgt daflr, dass die Klimadienstleistungen auf die
Bedurfnisse der Nutzer ausgerichtet sind

 stellt Klimadienstleistungen in verstandlicher Form zur
Verfugung

- WWW.NCCS.ch



U Themenschwerpunkte

- Klimaszenarien
- Wasserkreislauf
- Waldfunktionen
-> Schadorganismen

- Gefahrenprozesse




Summary

« The Alpine climate is influenced by different air masses
(oceanic/continental air) and thus very variable by nature

« The Alpine climate has already changed (half way of 2°C
target reached) and will change due to climate change

« The amplitude of future change stronly depends on
decisions taken in the near future

« The new NCCS wants to facilitate the use of climate
Information for research, applications and decision making



