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12-year nudged simulations
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Model evaluation with satellite observations CERTAINTY

12-year nudged simulations

IFS vs COSP output variables
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- Uncertainties are linked to COSP assumptions.
- Uncertainties in the MODIS observations (differ considerably from other satellite data, e.g. CloudSat)
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Model evaluation with satellite observations CERTAINTY

1-year nudged simulations (FOR-ICE project, preliminary resuts)
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Model evaluation with satellite observations CERTAINTY

12-year nudged simulations
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Refining the supersaturation adjustments e

FOR-ICE experiments with ECE3-AerChem (IFS Cy36r4)

Zonal cross sections of ice cloud content [g/m3] (1-year nudged sim.):
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Refining the supersaturation adjustments CERTAINTY

1-year nudged simulations

NoMPC

Mass Fraction of Cloud Ice [g/m?] Zonal mean
N

cLT LwP WP B

0.0108
0.0096
. = =g CLIivsT
s P =4 — Wawee 0.0084
801 - — Mo MPC with supersat. ad). FTS at RTHOMO. —— No MPC with supersat. adi, PTS at RTHOMO E
ol — H+W + RaFSIPV2 00072
@ 12 - Meyers _
£ Bt £ — No MPC 00060 &
s ol H H —— No MPC with supersat. adj. PTS at RTHOMO =
» . 00048
. =10 |
20, = H+ W+ RaFSP2 00 |
— No MPC =
" N MIC it superat ad.PTSat KTHONO s
ol -
” “ P e ° ° o ¥ e ® "
g
£ 30 T80 60 40 -0 0 ) E3 %
= Latitude
CL CLW CLI :
E -40
= E 15 = £
£15 = €15 <
X = ~
: : : NoMPC
£ s £ 0O + supersat.
K} T -
= E e djustment PTS RTHOMO
= € 10 c aagjusimen
S 10 s T 10
i} >
s = = ~70 Mass Fraction of Cloud Ice [g/m?] Zonal mean
/ No MPC with supersat. adj. PTS at RTHOMO 201801-201812
6 1 3 4 5 &
cli (kg/kg) 8
5 5 5
/ 2 w0
0 0 0= H
0.0 0.5 1.0 1.5 00 05 1.0 15 0 1 2 3 4 5 £ 0
cl (%) 1 clw (kg/kg)  *=* cli (kg/kg) e

Barcelona
Supercomputing

Center https://dev.ec-earth.org/issues/1352

Centro Nacional de Supercomputacién




Refining the supersaturation adjustments

1-year nudged simulations
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The change improves LWP
and IWP in the mid to high
latitudes relative to
observations, but it further
overestimates LWP in the low
latitudes, and the
underestimation of LWP at
high latitudes remains
substantial.

In later IFS cycles (CY37r3), ECMWEF corrected this issue, significantly increasing supercooled liquid water at cloud tops
and improving SW radiation biases. In CY47r3 and OIFS-48r1, cloud saturation adjustment was further improved, with the
PSUPSAT term removed and the process moved to the CLOUD_SATADJ subroutine, incorporating RTHOMO (-38 °C).
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1-year nudged simulations
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Refining the supersaturation adjustments
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Supersat. adjustment test:
The increase in LWP at the
expense of IWP brings the
CRE at TOA closer to CERES
observations in mid to high
latitudes, as more SW is
reflected. However, the
comparison to observations
worsens at low latitudes (the
effect on the LW is small in
comparison).

“No MPC” sensitivity test:
Suppressing MPC ice and
increasing LWP lead to an
overall cooling effect in the net
TOA CRE, with more SW
reflected (except in the
intertropical latitudes) and less
LW trapped in the atmosphere.
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Conclusions and outlook

@

Should we incorporate the changes in the supersaturation adjustments into our next simulations with
EC-Earth3-AC, taking into account that the model is tuned for the CMIP6 version?

COSP limitations:

* Should we use COSP results or rely on IFS variables? (E.g. Fiddes et al. (2022) opted not to use
COSP variables, instead comparing the MODIS retrievals directly to model outputs)

* Feedback, opions, experiences with COSP evaluation, or any recommendations?
* Consider trying COSP v2?
Compare results with other satellite observations (e.g. CloudSat, CALIPSO, ISCCP).

Conduct intercomparisons with the current state of the art and evaluate alongside other models (e.g.,
FOR-ICE).

Transition to ECE4
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