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/1 Introduction

*Future projections for European climate suffer from uncertainties
In changes of the North Atlantic jet stream

e Jet latitude shift has been found to be anticorrelated with simulated
present-day |et latitude bias

*But this may be caused by any differences between models

*ODbjective: isolating the effect of model basic state biases
kby modifying the climatology of ECHAMG6 global atmospheric model

/2 Single model with different biases
With ECHAMG: Uncorrected control run and four difference-corrected experiments

Difference correction method for modifying model climatology:
Using ERAS reanalysis and present-day ICON, CESM and MPAS experiments
as reference data (Kharin and Scinocca 2012, Tyrrell et al. 2020):
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Future responses to global warming: Time-slice experiments with forcings from
present-day (1985-2014, CMIP6 historical) and future (2090-2099, SSP5-8.5)

3) Corrected runs: applying correction tendencies
to present-day and future experiments
without constraining the model state
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a) control, DJF b) dc ERA5, DJF  ¢) dc ICON, DJF d) dc CESM, DJF  e) dc MPAS, DJF  Figure 1. Mean
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a) control, DJF

f) control, JJA

b) dc ERAS, DJF

g) dc ERAS5, JJA

c) dc ICON, DJF

h) dc ICON, JJA

Zonal wind response (m s~ 1)

d) dc CESM, DJF

Inconsistent circulation response in winter,
robust poleward jet shift in summer

e) dc MPAS, DJF
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/5 Jet shift depends on basic state biases

a) DJF b) MAM
Figure 5. The jet
= 2 stream mean
% latitude In present-

Figure 2. As Fig. 1 but
\ for response to global
'Yy warming (future minus

/ present-day simulation).
Contours show the
present-day model
climatologies
(interval 10 m/s).
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a) ERAS reanalysis

b) ICON original

c) CESM original

/4 Sensitive winter latitude distribution changes

d) MPAS original

jet stream present-day and future

—— Present-day climatology
—— Future climatology

—— Present-day bias

Future response
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Table 1. Correlation coefficients for the jet stream mean latitude
and its future response In the five ECHAMG experiments (first row),
and In the control ECHAMG experiment and the three reference
models (second row) In different seasons.

DJF MAM JJA SON
-0.58 -0.71 -0.28 -0.69

-0.82 -0.74 -0.85 -0.72

Figure 3. The December—February
orobability density functions of the

atitude distributions, and the bias
and future response in ERA5 (a),
the three reference models (b—d)
and the five ECHAMG experiments
with different biases (e—I). Shading
Indicates the 95 % confidence
Interval calculated by bootstrapping.

ECHAMG experiments (5)
Control and reference models (4)

* About half of differences in winter responses may be attributed to biases
e _atitude shift anticorrelated with latitude bias in ECHAMG6 experiments,
Y Figure 4. As Fig. 3 but for but not as strongly as in multi-model ensemble

June—August. K

6 Conclusions

*Biases cause large uncertainty In future jet stream
projections in winter, in summer changes more robust

* Anticorrelation of jet latitude shift and bias is
partly caused by model biases

*Future climate projection uncertainty may be reduced
by improving model climatologies
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Jet latitude distribution \
after Woollings et al. (2010)

*|In winter, biases contribute
to uncertainty In frequency
changes of the central and
southern positions, causing
variation in overall jet shift

*In summer, poleward shift
regardless of large
differences in biases
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