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Frequency of CTs

¥ we studied seasonal linear trends in the frequency of CTs in
1957-2002 in all catalogues from cat.1.2, all domains

% total number of CTs > 55,000
% comparison of objective and subjective catalogues

¥ related issues
different number of CTs in individual catalogues

in each catalogue, season, and domain, we were looking for the CTs with
trends significant at the 95% level

different overall occurrence of individual CTs — how to compare the resulting
trends?

thus we calculated the percentage of DAYS occupied by CTs with significant
trends in frequency
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o Frequency of CTs

Magnitude of significant trends in the frequency of CTs in GWTC10
(days per season in 1957-2002)
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o Frequency of CTs

Seasonal frequency vs. magnitude of significant trends in frequency of CTs in Central Europe (D07)
Results from all objective and all subjective classifications
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o Persistence of CTs

@ persistence = length of sequence of days classified with
one CT

¥ Hess-Brezowsky: sudden increase in persistence in the
mid-1980s — is it real or is it just an inhomogeneity?

% COST733 catalogue version 1.2, domains 00, 02, 04, 07,
09

% additional: OGWL with a minimum 3-day duration of CTs
(...thanks to Paul James)

applled statistics:
= long-term persistence of individual types and all types combined
=z time series of annual persistence
= linear trends of persistence

@ correlation of time series of persistence between pairs of
classifications
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Overall trends in persistence - whole year

ONVZ
dd33NHOS
13443d
A13Z23d
d1STTMO0
1MOaH
IMOaH
8ZOMIM
8TONIM
60DMTM
L2OVOdlL
8TOVOdlL
600VvOdLl
LZISVHANYS
8TOSVHANYS
600SVHANVYS
LZOVHANYS
8TOVHANYS
60OVHANYS
£2200SI113d
8TO00SI13d
600090SI113d
8TONAHLXVOd
600NHHLXVOd
8TOHLXVOd
60041XVOd
L2OVIOVOd
8TOVOVOd
600VvOVvOd
YRAS VXA <]
910./¢d
800.¢d
LZOMNN
8TOMNN
600MNN
AV
8TOZLM
0TOZ1M
L2OANNT
8TOANNT
600dNNT
L1

81Ol
IAAVYLIT
LZOHM

8TOHM

600HM
9201MD
8TO1MD
0TO1IMO
1,22d1s4
810d1S3
600d71S3
LZOSNVANMD
8TOSNVYINMO
600SNVYINMO

Percentage of positive and negative trends in persistence of individual CTs in DOO - whole year
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. Persistence of CTs
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year-to-year changes in persistence?
% correlation of time series of annual persistence between pairs of

% Do individual classifications share a common long-term pattern of

classifications

Percentage of significant (95 % level) positive and negative correlations of annual persistence
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Persistence of CTs

Persistence vs. temperature anomalies: Kysely (2007) and Kysely
and Huth (2008) found that persistent CTs are conducive to heat
and cold spells, and hypothesized that the increase of persistence
could lead to an increased severity of temperature extremes

Now that we know that persistence is not rising, should we still be
afraid of these extremes?

We revisit the topic of warm CTs in summer in Central Europe,
comparing the Hess-Brezowsky with its objectivized version OGWL3
in the period 1961-2000



o Persistence of CTs

¥ Warm CT: mean Tavg anomaly > 1 deg.C

¥ Trends in frequency and temperature anomaly of early stages
(days 1-5) and late stages (days 6+) of CTs

¥ We found major differences between HBGWL and OGWL3
¥ Most of the warm CTs are warmer during their late stages
& Different individual CTs act = |

as “warm CTs” in different GO OSTOGwNG:

HAMBURG FUHLSBUETTELs *SCHWERIN

parts of the study area sSREVEN NEURUPPIN

HIANNOVER ot TTsiMbeneERs

HASSEL «GORLITZ
sAACHEN
HoF *FICHTELBERG
- WURZBURGe  %BAMBERG oPRAHA-KLEMENTINUM
AARBRLICKEN/ENSHEIM NURNBERG

eKARLSRUHE
*AUGSBURG

(EMPTENe  HOHENPEISSENBERG
ZUBSPITZEs yyNSRRUCK

SWIEN

«GRAZ




Istence

ising pers

d mainly by r

Zvd9 Zvdo
MONHESNNI MONAGSNNI
3711dSONZ 3711dSONZ
NILdWIN NILdNIN
SI3dNIHOH SI3dNIHOH
= NIIM = NIIM
o 24NasONy 0 24NgsSONY
S IHNISTIVH = IHNYSTIV
m MONHgdvYS m MONYGUVYS
o = 94IINUNN = 94IANINN
" S 9dNgZINM E 94NgZ4NM
L] Od3dNve u YEL V!
W 5 -VHVYd & -VHV¥d
3 40H Q. 40H
O |5 ¥IETALHOH | 3 ¥39TALHOIA
O £ NIHOVY £ NIHOVY
= ZLI7409 = Z11T409
= J13ASSVH = 73SSWM
u dNg3aovn = JNg3asvin
9 OYIINIANIT 0 OY3aNIAANIT
2 NVAs10d - Wvads10d
z YIAONNVH o YIAONNVH
m NIddndN3aN ° NIddNdNaN
£ NETNERE: £ NEMERE:
2 -9dNgNVH 2 -94NgNVH
NIYIMHOS NIYIMHOS
ANV109T3H ANVI09T3H
-4001Ss0d -M201S0Y
OIMS3THOS 9IMSITHOS
1IAS/LSIT LIAS/LSIT
& 2 ° 2 8§ YoM e e
[steah op/sAep] 90us11n220 Jo puas [s1eak op/Do] Afewoue Bae] Jo puan
T Zvd9 Zvd9
MONYASNNI MONYISNNI
A v 3711dsonz 3711dSONZ
NILdWIN NILdNIN
SI3dNIHOH SI3dNIHOH
S _ NIIM = N3IM
O T OdNgsSONY o 94NgsONy
ES IHNYSTIVH | AHNAS TV
3 NONYGUVYS = —_— MONHGUYYS
e £ 9YIANUNN = e — 9Y3aNYNN
g 2dNIZINM = —— 2dNgzdnNM
C = REELN: = —— RRELIINE]
. “VHvdd & -_— “VHvdd
n 1 © d40H 2 B 40H
2 d39713.LHOI4 3 C d39713.LHOI4
(D) W g NIHOVY = = NIHOWY
£ Z1171409 = — Z117409
) @) g 13SSWH E s 13SSWH
V) m a m:m_m_oo<s_: - , - dNg3asvin
943IINIAN _ —_— 9YIANIANIT
B L |2 NVAS10d T | — WVas10d
(dp] 2 ¥IAONNVH 8| | =—— YIAONNVH
u 3 NIddNdN3aN m —— NIddNdN3aN
c NENERE = i NEMNERE]
e = -OdNANVH 2 -9dNINVH
= NIJAMHOS NIY3IMHOS
Dl AaNV10913H ANV109713H
00150y 100150y
OIMSTTHOS OIMSITHOS
LIAS/LSM L1IAS/LSIT
& % ° 8 8 TN e e
[s1eak op/sAep] 8ous1ind20 o puall [s1eak 0t/D0] Alewoue Gae] Jo pusn

IS cause

d mainly by within-type temperature trends

f warm CTs

, warming IS cause

, warming o

¢ Under HBGWL
¢ Under OGWL3



Seasonality of CTs

¥ comparison of classifications according to the seasonal
(monthly) relative frequency of CTs

¥ we have developed several simple indices of seasonality based
on monthly relative frequency of CTs

% Do individual classifications share a common long-term pattern
of year-to-year changes in the seasonal variations of
atmospheric circulation?
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seasonality
of each CT is
weighted by
its overall
relative
frequency
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Conclusions

& Systematic circulation changes in the ERA-40 period were only
found in winter

¥ These reflect the strengthening of the NAO
¥ Persistence of CTs does not bear any systematic trends
¥ The Hess-Brezowsky catalogue is biased in terms of persistence

¥ Long-term variations of persistence and seasonality are not
uniform in the individual classifications
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