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Overview of the CCHydro-Project

Suite of FOEN projects with the following
modules:

 Generation of climate scenarios with a
high spatial and temporal resolution
for the scenario period 2021-2050

* Assessment of climate impacts on

hydrological regimes, low and high Sconario2:median
f I e I past Glacierization: -

10

 Generation of glacier scenarios

 Assessment of climate impacts on
chemical and physical water properties

Daily mean runoff (m*® s™)
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Introduction

Ganardl Circg alicn Mode G0
Erid rescolulion <250 km

Hydralcgical Macal

Regional Climate Model {RCR)
Cymamical Dowvenacaling

CM-RCM chaitigfrom?
ne E NSEM{L project having a resolution of 25k
and covering 1e period 19515209800 "

Applicationsef the Char ge@th@d at station
Iocatlonsfoﬂémp ﬂp and Tec; itation

CTL period: 198(?2\0\%9
SCE periods: 2071-2 50
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Delta change method: TAS

TAS{d)

sce

CTL

¢: Day of year d: Day of year

ATAS(d)= SCE - CTL

Estimating the change of the climatological annual cycle is key to the
method.
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Delta change method: PR

PR(d)

sce Hp

=/\\/-\-= 1
CTL

d: Day of year d: Day of year

APR(d)= 5CE / CTL

Daily precipitation series are characterized by a strong natural variability.

Natural variability influences the estimation of the climatological annual
cycle
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Effects of precipitation variability

PR stations
* Derive the rainfall generator

parameters from observed
daily precipitation
e Sampling twice a 30 year long 47°'N
precipitation series with a
rainfall generator
« Derive the multiplicative delta 46 N
by using moving averages (MA)

 Repeat this 1000 times

Asymptotic behaviour: Delta is a horizontal line at 1
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Effects of precipitation variability

Rainfall generator realizations e

GHSHEGIDN

[ 110-90% Q. 15d MA
o |L110-90% Q. 31d MA
I+ ]10-90% Q. 61d MA
| 110-90% Q. 91d MA
+ MA 15d
v MA 31d
| 4 MA 61d
O+ MA 91d

0.5

Jan Feb I"u"lar Apr Mal JUB Jul Aug Sep Oct Nov Dec
ay
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Effects of precipitation variability

Rainfall generator realizations

Te-00Es 0. 1590 A

1.5
o Lo e n sd My Large deviations from 1in the
ELEJ B STosma sy cace of the 15d and 31d MA
£ ! - W S S . .
S AT a1 e High frequency fluctuations

i ' “1 o+ MAS1d

. occur

1 J&n Febhar Apr Mai Jun Jul Aug Seo Cct Now Dec )
Day * Spikes are as large as +/- 25%

Spectral smoothing filters the high frequency fluctuations
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Spectral smoothing

e B
10+

o N A O ®

Precipitation
CTL, SCE [mm d-1]

50

Precipitation
Change [%]

-7
wt )

=100

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

Example at the
station Lugano

—CTL HCS
---CTL 31d MA
—SCE HC3
---SCE 31d MA
—A HC3

---A 31d MA

Spectral smoothing successfully damps high frequency fluctuations
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Results at Swiss station sites
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Estimated natural variability
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Seasonal mean patterns: Ensemble mean
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Upgrade of Swiss Climate Change Scenarios (CH2011)

* Developed by C2SM, ETH, MeteoSwiss,
OcCC, NCCR Climate and ART

» Easy access for project partners
Dﬁs:::riftion Download (e-g- CCHydrO)

Temperature

Delta Change scenarios for Swiss meteorological stations

T m— * Available in Spring at
http://www.c2sm.ethz.ch/services/CH2011
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» List of individual files
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Conclusions

e Natural variability causes artificial fluctuations in the Delta signal if
moving averages are used

e Spectral smoothing filters these fluctuations

* Inthe far future (2070-2099), temperature increase is largest in
summer and over the alpine ridge with up to +5K in the ensemble

mean.

* Inthe far future (2070-2099), we expect a strong decrease in
summer precipitation.

 The scenario data are easy accessible for impact modellers
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