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Introduction

Past studies have shown that an increased resolution improves different aspects of
the simulation from small scale to global and from intra-daily to decadal.
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Few studies on the impact of
increasing resolution on seasonal
forecast quality.

........

Seasonal forecasting is also a good
way to test EC-Earth at high
resolution because seasonal
forecasts are parallelized “naturally”.




Experimental design

foReio(JZ%/ORCAl) Seasonal retrospective hindcasts
- m

performed with EC-Earth 3.0.1

34 start dates: May and November
every year between 1993 and 2009
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Numbers and reminder for fair comparison

SRes (T255/0RCA1)
1° - 70km

CPU/month/member:
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CPU/month/member: 2256

The initialization product
(GLORYYS) is performed at high
resolution so the IC have been
interpolated.

SRes had more tuning than
IRes and HRes.

Less tuning had been
performed at these resolutions

Only vertical interpolation for the
IC.

Eddy permitting

Better coupling (thinner ML)
Bathymetry

Better orography...




Impact on the mean climate

November start dates:
DJF (1 month forecast time) SST
SRes - ERSST IRes - SRes HRes - SRes
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Improvement of the cold tongue bias
(stronger in HRes)
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Impact on the mean climate

May start dates:

JJA (1 month forecast time)
SST

SRes - ERSST IRes - SRes HRes - SRes
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of the cold the equatorial
tongue bias. Atlantic

Reduction of the cold bias
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Impact on the mean climate

May start dates:

JJA (1 month forecast time)

Precipitation — wind at 850hPa
SRes - ERSST IRes - SRes HRes - SRes

Change in the African and Indian monsoon:
- reduction of excessive oceanic precipitation
in the Indian Ocean

Supercomputing
Center
Centro Nacional de Supercomputacion

@Bm - no improvement for land precipitation



Impact on skill: Correlation HRes-SRes

Forecast initialized in May (1 month forecast time)
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Skill changes are noisy and no

Improvement is detected at grid

point level.
Similar conclusion for winter.
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Impact on skill: Nino 3.4

Correlation Spread and RMSE

1.00 - 0.65

May

"===

0.93 1 0.52 + = = =

0.86 0.39 -
0.79 0.26 ..;"'z':.:.:.:.:.:.
0.72 1 0.13 . - SRes
0.65 - 0.00 . . 1 = IRes
May May Jun Jul Aug = HRes

1.00- 065 —
0o7- 050 ERAINt

mm FRSST
0.94 - 0.391

= = Spread
0.91 1 0.26

1 8
0881 November 0.13 L ‘ November
s s

0.85 - 0.00 &

* I I T I
Nov Dec Jan Feb Nov Dec Jan Feb



Impact on skill: Indian Monsoon

Correlation: IMDI
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Onset date Correlation:
SRes: 0.61

IRes: 0.69

HRes: 0.65
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Summary and Conclusion

* Increase of both oceanic and atmospheric resolution improves the representation of
the mean state.

SST Land T2M Precipitation Land precip
May 61.5% 57.6% 50.5% 59.5%
November 60.2% 60.7% 55.3% 60.2%

* Grid-point skill changes are sparse and noisy.

SST Land T2M Precipitation Land precip
May 47.8% 53.7% 50.6% 50.3%
November 43.2% 48.3% 51.6% 55.4%

* The skill of ENSO and of the early stages of the Indian monsoon is improved in HRes.

> The increase of resolution do not lead to any spectacular improvements but to
an addition of small improvements.

> Additional work needs to be done on tuning of high resolution simulations and testing
new initial conditions.



ou want to know more....

Paper under major revision in Journal of Climate, with lot of additional
results on NAO, sea ice and blocking.

C. Prodhomme, L. Batte, F. Massonnet, F. Massonnet, P. Davini,
V. Guemas, F. Doblas-Reyes. Benefits of resolution increase for
seasonal forecast quality in EC-Earth. Under review. Journal of
Climate

seasonal forecast quality in EC-Earth
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1. Introduction

[l i 3
jonal _efiiciency of super.
L use mod ivated an increasing number of

studies using higher resolulion components of the climate system.
[] Moreover, the increase of resolution on both atmosphere and ocean has been proved
10 be beneficial for the representation of the tropical variabilit from intra-seasonal to
interannual timescales (Kitman et al. 2012; Sakamoto et al. 2012, among many.

others.)

However, very few studies have investigated the impact of increased resolution o the
seasonal forecast quality in the tropics (Brankovié and Gregory 2001; Jung et al
012)

2. Model and data

In order to assess the impact of an increased oceanic and almospheric resolution onfll Lot . - e e

the forecast quality, we performed the following set of experiments: dos mak the arezs whero o corelason e egnican ot he 05% condorco v, Rt Direce o
" — " Sadsl Period __ Start dates | Atm/Land IC_Ocellce IC Grid-point skill changes are sparse and noisy when the resolution is increased (Same
ECEath30.1 19932000 May,Nov ERAdnterim GLORYS conclusion for other surface variables and for November start dates, not shown),
[} [

Experiment Atmosp tion| Oce: tion

SRes T255L91 ORCAIL46
IRes T255L91 ORCA025L75
. HRes. T511L91 ORCA025L75

Wo use th fllowing obsarvatons producs and reansysis
A-interim winds at 850 and 2(
CESACCY (o rocoision), ERAInt and ERSST ST
- GPCP, GPCC and ERAInt precipitations.

3. How does resolution affect the drift? Ng N F
SST average inthe N0 3.4 egon mrmor"s:s»: or May ()

Robust Implov-mem of ENSO skill when oceanic and atmospheric resolution is
increased, both for May and November start dates, over the whole forecast length
an ncapordontof ihe Shosen ovsarved SST prodt

Indian Monsoon skill

anks for your attention!
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Reduction of the blases The increase of oceanic resolution improves the oco v
representation of SST in the cold tongue region and reduces of the warm bias in the lmpm mont of the skill of the early stage of the monsoon, both in ferms of
omalian Upwelling (Probably due to an increased Ekman transport). The increase of and dynamical index. Probably due to better representation of ENSO
aimospheric resotaton impraves. he ropreseniaion af precitanon and. wincs n Jll_and SST in the Indan Gosen.
Indian and Pacific Ocean, which further impact the SST.
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For both winter and summer, the mean
state is improved in HRes for more A C1S% 576%  S05% - 595%
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+ Increase of both oceanic and atmospheric resoluion siightly improves  the
representation of the mean state.

+ Grid-point skill improvements are sparse and noisy.

+ The skl of ENSO and of the early stages of the Indian monsoon is improved when
the resolution is increased.
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Thank you!

Chloe.prodhomme@Dbsc.es
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