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1. Introduction 2. Multi-model ensemble and experiments

The representation of atmospheric blocking has been shown to

improve with climate model resolution both in controlled experiments @ \ @I-AGCM 3.2 \
(e.g., Matsueda et al., 2009) and across the CMIP5 ensemble (e.g., .
Anstey et al. 2013, Masato et al., 2013).

Here (Schiemann et al.,, 2017), we use ensembles of AMIP-style
simulations with four GCMs at resolutions much higher (~25km grid
spacing) than those typical in CMIP5. We evaluate the bias and
resolution sensitivity of

« the location and frequency of blocking

 the association between blocking and mean-state biases
(following Scaife et al. 2010)
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3. Blocking index \_ >/
We use the two-dimensional ‘AGP’ index introduced by Scherrer et
al. 2006. It is an extension to two dimensions of the index defined by CAMS \
Tibaldi and Molteni 1990. The identification of a blocking event at the HadGEM3-GA3.0
reference latitude ¢, is based on the daily 500hPa geopotential * 85 levels * 30levels
height field according to three criteria: e OSTIA SSTs * AMIP SSTs

*  UPSCALE (Mizielinski et al. 2014) * Wehneretal. 2014
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3) persistence of 5 days or longer

Composite analysis shows the surface
anticyclone and wave breaking typically
associated with the block (Fig. 1). N

4. Blocking frequency and location
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Fig. 4: Example of bias g | | § § 1D [ DJF ] 0.250 = 1 [ MAM ] 0250
correction at one grid point (OE, 5 Ir | o) & e . < < e <
56N). The daily climatologies are . / ’ ’ 3 d o =8 al Fig.. 2: Erequency of blocked days in winter (left) and
low-pass filtered with a cutoff at g C T T [ [ > L 1 ] C 1T [ [ T > “ . spring (right) for .the four modgls (top to bottom). The
90 days. i : : : 0 001 0.02 0.03 0.04 0.05 0.06 0.07 : : 2B 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 s § 2 verifying reanalysis (concatenation of ERA-40 and ERA-
' o ' o ' - ' blocking frequency blocking frequency = Interim) is shown in the top left panel.

day of year

« ... and re-calculate the blocking trequency:

A T — 5. Systematic assessment 7. Outlook
g : .
EJ IFS IFS U MAM @D JJA ° MAM @D JJA v T159 Flg 3: BIOCkIng
o e oo o 25° aTizre| frequency root-mean-
; X - . square error and
¢ ¢ ¢ 8 spatial correlation
c with respect to the
=] _ reanalysis  blocking
- frequency field
. shown in Fig. 2 for An ensemble of AMIP-style simulations has been evaluated in
‘ . the Atlantic/European . ] .
= sector  (80W-80E, this study. Our results will be extended to the multi-model
» 45-75N). Panel - . . . .
SR £ 0 e or e e ensemble of high-resolution simulations currently
; T159 : T1279 different models, i i i
. ) . N LS o\ 9 smaler  symbols produced in th_e | prpject. PRIMAVERA is the
s ~ e A - S correspond to European contribution to CMIP6-HighResMIP (Haarsma et al.
IFS ' 0.4 05 06 07 08 09 10 © 06 07 08 09 1 ensemble members
- 7 ' ' ' spétial correlation ' ' ' . ' ' spa'ltial correlation ' ' ' and |arger SymbO|S to 20 1 6 ) .

@ DJF MAM GEED JJA MAM GEED JJA the ensemble mean.

Fig. 5. top: Reanalysis and IFS blocking frequency as in Fig. 2. bottom: Blocking
frequency obtained from bias-corrected geopotential height field. Colour bar as in Fig. 2.
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