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Multi-model analysis?
Data available up to now (now = May 2011)

Variables (daily data required)

o Surface temperature (tasmin, tasmax). Ref: E-OBS, interpolated
from ECA&D stations (Haylock et al., 2008).

@ 7500 (zg). Ref: NCEP2 reanalysis (Kanamitsu et al., 2002).

@ Surface radiative fluxes (rlds, rlus, rsds, rsus...). Ref: SRB data
(NASA/GEWEX).

EUCLIPSE models available up to now

o CNRM-CMS.
o IPSL-CM5A-LR.

Experiments available up to now

o AMIP-type (amip, amipFuture), period 1979-2008.
o + IPSL-CM5A-LR: historical.
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Present-day mean seasonal biases
(amip vs. ref over 1979-2008)

IPSL-CM5A-LR (bias)
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NAE Weather Regimes
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Methodology (Michelangeli et al., 1995)

o preferential states of daily NAE atmospheric circulations.

@ clustering on the n first EOFs of detrended Z500 anomalies.
JJAS: n =20; DJFM: n =15 (90% of variance).

@ each day is attributed to one regime (Euclidean distance).

JJAS DJFM

DJFM / ncep2 amip

JIAS [ ncep2 amip

NCEP2, 1979-2008.
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NAE Weather Regimes
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Intra-class mean temperatures t;

oty = Nik Zieﬂk T;, with ©Q, the N, days spent in WRj.
@ Overall T = %Z, Ti = > fetk, with fi, = % frequency of WR).

JJAS tasmax DJFM tasmin

JUAS tasmax ano / ncep2 amip DJFM tasmin ano / ncep2 amip

EOBS, 1979-2008, based on NCEP2 classification.
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Inter-class / intra-class contributions to AT

Some maths

Recall T = % Yo Ti=2 0 fetk
(aka Bayes formula: P(X) =", P(Yk)P(X|Yx)).

AT = Tm-T°=> frp-> Rr
k k

Z(fkm — ) + Z ROt — ) + Z(fkm — ) — 1)

k k k
ZAfk't2+Zf£‘Atk+ZAfk'Atk
k k k

Inter—class Intra—class Residual

(1)
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Inter-class / intra-class contributions to AT

Some maps (present)

AT =D AR+ Y KAt + Y Af- Aty
k k k

amip—ref
CNRM-CM5
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Inter-class / intra-class contributions to AT

Some maps (present)

AT =D AR+ Y KAt + Y Af- Aty
k k k
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Inter-class / intra-class contributions to AT

Some maps (future)

AF*PT:ZAfk.t2+2fk°~Atk+ZAfk-Atk
k k k

amipFuture—amip
CNRM-CM5
JJAS tasmax
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Decomposing AT
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Inter-class / intra-class contributions to AT

Some maps (future)
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Extremes
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Days above/below 90t /10t temperature quantiles

o pl = "(T>N7:9°)“ , with Ny the number of days spent in WR.

e Overall P =10% = 3", fpi°, with f frequency of WRy.

JJAS tasmax JJAS P (tasmax)

JJAS tasmax ano / ncep2 amip

JJAS tasmax ano g0 /ncep2 amip
_ Nao-

/
/

EOBS, 1979-2008, based on NCEP2 classification.
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Inter-class / intra-class contributions to AP

Some maps (present)

AP =NCAfp > 0 Dpc+ Y Afi- Apk
k k k
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Extremes
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Inter-class / intra-class contributions to AP

Some maps (future)

AFTPPO =N AfpR+ D K Dp+ > Afe Apg
k k k
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Concluding remarks

@ Methodology for decomposing biases / future changes in both mean
and extreme temperatures into dynamical & physical contributions.

o First results for CNRM-CM5 (amip):

o AT almost exclusively due to intra-class contributions.
o Intra-class AT can vary from one regime to another, and have to be
linked to biases in radiative fluxes and processes.

@ Better understanding of intra-class biases:

o Estimating the dynamical part due to the weather regimes
methodology.

o Investigating surface energy budgets (contributions of clouds, albedo,
snow etc.).

o Apply the methodology to (at least) all EUCLIPSE models, and
gather the multi-model information (e.g., highlight general features).

<
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Conclusions
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Thanks for your attention.
Questions?
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Mean radiative biases
(amip vs. ref over 1979-2008, JJAS)

tasmax

Relative to SRB data, 1984-2007. Two different radiative biases, two different

atmospheric physics. . .
... two different temperature biases.

J. Cattiaux et al. (CNRM)

European temperatures in CMIP5



	Introduction
	

	NAE Weather Regimes
	

	Decomposing T
	

	Extremes
	

	Conclusions
	


