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Large-scale increase in the number
of warm nights

Observed Decadal Trend 1951-1999 + zonal average & model spread
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Assemble into Giorgi regions and compare model simulated with 2
observed datasets (hand-assembled into 5x5boxes, Hadex);
Detection analysis: regression of observations on multi-model all
forcing fingerprint
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*: 5% significant change in number of warm nights in region (non-optimized)

1951-99 results 1970-99 results

(black: extension to 2003)

1951-1999 Decadal trend of TN90 (MASK DUKE)

w

—_
T

-4

1

2

3

9 10 11 12 13
reglonal mean (SAU EAS) + regions 1-13

SAU  WNA ENA MED WAS EAS CEU
ALA CNA NEU NAS TIB SENA
o 3
<
Pl g t T 8VX §v gvo
T 7t fo 1 qgg § % § 1 ] E ¥
& i ) il h 5 & 4
S D ¥ 9 ¥ I B B
g o ¥ X
0123 45 6 7 8 910111213
regional mean (SAU-EAS) + regions 1-13
Scaling factor comparison 1951-1999
SAU WNA ENA MED WAS EAS CEU
4 ALA CNA NEU NAS TIB SENA ’
3.5
3, 4
E S
O 25t I
S 2 1 [
¥ ¢ v
(o)) ¢ ¢
c 15 ¢ he Y ¢ ¢
= $ ¢ v ¥
(1]
o 1Ir
@ Y
0.5t Y ¢ 4
0 7
05F % x % x LI T I *

% change / decade
N B

o

1970-1999 Decadal trend of TN90 (MASK DUKE)

w

—_
T

SAU WNA ENA MED  WAS EAS CEU o
ALA CNA NEU NAS TIB SENA | _ Dukedatatrend
vV HadEX data trend
v o b4 model mean trend
i 2 o 11 © mean gfdl_0 trend
v v ¢
P o I MY v % mean gfdl_1 trend
& o © & ) .
T 2 ¥y $ <" mean miroc runs
Ve & 3 & &3 11 o ;
GO | g 1 ; 4 g ¢ 4 k4 ® “ mean mri trend
$ W & fv 4 é Z ¢ & B mean pcm1 trend
I AR B ¢ ég io | R TS t T model trend spread
| | v T D gv T ¢ ('55-'03) '74-'03 trend Duke
v ('55-'03) '74-'03 trend HadE
01 2 3 45 6 7 8 9 101112 13

scaling factor

45

3.51

2.51

1.51

0.5

-0.5[

regional mean (SAU-EAS) + regions 1-13

Scaling factor comparison 1970-1999

<<

SAU

ALA

WNA

ENA

CNA

MED

NEU

NAS

WAS

EAS

TiB

CEU

SENA

*

L

1

L

L

7| * significant

< model mean vs Duke data
¥ model mean vs HadEX data
1.76 x standard deviation

12 13

reglonal mean (SAU EAS) + reglons 1-13

Morak and
Hegerl, to be
submitted



Anomalies of Tmin, Tmean Tmax and TN9O for the reglonal mean
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 We have detected a significant change that projects on the
fingerprint of external forcings

« TN9O correlates strongly with SAT interannually (trend subtracted)

« most of the trend in TN9O0 is predicted based on interannual
correlation with

« Much of change in Tmean over continents and most globally has
been attributed to greenhouse gas increases

=> Observed increase in Tmean probably largely due to greenhouse
gas increases (note we cant easily estimate the contribution)
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The trend in TX90 is
anticorrelated with
climatological
precipitation =>
vegetation process?
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Conclusions

Changes in extremes don’t always follow the mean, not
even for temperature

Where they follow the mean, inferences can be drawn
from attributable changes in the mean in multi-step
attribution; but direct assessment preferable

Anthropogenic changes in frequency (and intensity) of
warm nights are detectable

Warm daytime extremes are more difficult and have not
changed everywhere

Plans: Simone Morak working on changes in hot/cold
spells and Detection and Attribution of changes in
TX90, TN90 TX10, TN10;

Helen Hanlon on changes in heat waves (including in
decadal forecasts);

Andrew Schurer will look at changes in extremes in
long station data in Europe



References

Hegerl, G. C., F. Zwiers, S. Kharin and Peter Stott (2004 ): Detectability of anthropogenic changes in temperature and
precipitation extremes. J. Climate, 17, 3683-3700

Groisman, P., R. Knight, D. R. Easterling, T. R. Karl, G. Hegerl and Vy. N. Razuvaev (2005): Trends in intense
precipitation in the climate record. J. Climate, 18, 1326-1350.

Zhang, X., G. Hegerl, F. Zwiers and J. Kenyon (2005): Avoiding inhomogeneity in percentile-based indices of
temperature change. J. Climate, 18, 1641-1651.

Christidis, N., P.A. Stott, S. Brown, G. C. Hegerl and J. Caesar (2005): Detection of changes in temperature extremes
during the 20th century. Geophys. Res. Let., 32, L20716, doi:10.1029/2005GL023885

Hegerl, G. C., F. W. Zwiers, P. Braconnot, N. P Gillett, Y. Luo, J. Marengo, N. Nicholls, J. E. Penner and P. A, Stott:
Understanding and Attributing Climate Change. In: S. Solomon et al. (ed.) Climate Change 2007. The Fourth
Scientific Assessment, Intergovernmental Panel on Climate Change (IPCC), Cambridge University Press,
Cambridge, 663-745.

Kenyon, J and G. C. Hegerl (2008): The Influence of ENSO, NAO and NPI on global temperature extremes. J. Climate
21, 3872-3889, doi 10.1175/2008JCL12125.

Portmann R. W., S. Solomon and G.C. Hegerl (2008): Linkages between climate change, extreme temperature and
precipitation across the United States. PNAS, 2009, www.pnas.org cgi doi 10.1073 pnas.0808533106.

Zhang, X., Francis Zwiers and G. Hegerl (2008): The Influence of data precision on the calculation of temperature
percentile indices. Int. J of Climatology.

Hegerl, G.C., O. Hoegh-Guldberg, G. Casassa, M.P. Hoerling, R.S. Kovats, C. Parmesan, D.W. Pierce, P.A. Stott,
2009: Good Practice Guidance Paper on Detection and Attribution Related to Anthropogenic Climate Change. In:
Meeting Report of the Intergovernmental Panel on Climate Change Expert Meeting on Detection and Attribution of
Anthropogenic Climate Change [Stocker, T.F., C.B. Field, D. Qin, V. Barros, G.-K. Plattner, M. Tignor,
g.Mt. Mildglgy, and K.L. Ebi (eds.)]. IPCC Working Group | Technical Support Unit, University of Bern, Bern,

witzerland.



