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Introduction: Strong SyStematiC SST biases in Tropical AtlantiC Commonly develop in EXP—GLORYSminusHEl:dISST, May EXP-GLORYS minus HadISST, June EXP—GLORminusHadISST,July ZEXP—GLORYSinusHadISST,Augus
seasonal forecasts among most GCMs™. In EC-Earth3, a strong warm surface X " | i e
temperature bias develops in less than a month in boreal winter or summer over Angola- Z
Benguela Area (ABA), and a cold surface temperature bias develops in ATL3 (Fig 1).

Research questions: What are the mechanisms responsible for the error growth In | . .
Tropical Atlantic? What Is the impact of the initialization with different ocean reanalysis Sow | oW | 20w 0 20E Goow | sow | zow 0 20 Goow  eow | 20w 0 206 Goow  eow | zow o 20
(ORAS4 and GLORYS) on the f()recast biaS? EXP-GLORYS minus HadISST, Novemb EXP-GLORYS minus HadISST, Decemb  EXP-GLORYS minus HadISST, Januar ;XP—GLORYS minus HadISST, Februai
Model: EC-Earth3.0.1, T255L91-ORCA1L46 -
Simulations: Initialized every 1st May and November between 1993-2009, 4 month 8
forecasts, 10 ensemble members. Atmosphere and land initialized from ERA-Interim. Two
sets of experiments: ST
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- EXP-ORAS4:. Ocean initialized from ORAS4, sea ice initialized from GLORYS2V1
- EXP-GLORYS: Ocean and sea-ice initialized from GLORYS2V1 (interpolated to _m4 o1 T {4 T ds T 42 T & o2 o4 Om
ORCA1L46 configuration)
EXP-GLORYS minus EXP-ORAS4, Ma EXP-GLORYS minus EXP-ORAS4, Jur EXP-GLORYS minus EXP-ORAS4, Jul EXP-GLORYS minus EXP-ORAS4, Aug!
~ We exclude years 1997, 2001, 2002 because of strong surface and subsurface °
temperature biases in GLORYS dataset over the equator. :
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reanalysis?
GLORYS minus ORAS4
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| ¢ %y , . F|g 2: D|fferences IN SST C||mat0|0gy IN May (years 1993- EXP-GLORYS minus EXP-ORAS4, Nover EXP-GLORYS minus EXP-ORAS4, Decer EXP-GLORYS minus EXP-ORAS4, Janu EXP-GLORYS minus EXP-ORAS4, Febrt
2009) between GLORYS and ORAS4. P ;e ol T T e JF
The GLORYS May climatology is colder than
ORAS4, explaining the slower bias development In
ABA warming, and the faster development in the
ATL3 cooling in EXP-GLORYS. 2
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~during the first forecast month Fig 1: SST bias for EXP-GLORYS (two top rows) with respect to HadISST? and
SF biases ABA, May, EXP-ORAS4 SF biases ABA, November, EXP-ORAS4 dn‘ferer_Ice_ between EXP-GLORYS and EXP-ORASA (tWO _bO'[tOITI I’OWS). Th.e dotted
6o Ll l it i i i iy e bttty areas indicate regions where the EXP-ORAS4 has significantly smaller bias (at a
_ 40 2 = _ 02 = 90% significance level). The boxes denote the two regions Angola-Benguela Area
s = Fs>1 N ) 3 (ABA) and ATL3.
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=N ——ewt ©,, =Nt > Hindcasts develop a warm bias in ABA in all months and a cold bias in ATL3
‘60:||||||||||||||||1‘|||||||||S:N||| -60:IIIIIIIIIIIIIIIIIIIIIIIIISIWII: inDJFI
e aye Y e (days) e e > Initialized from ORAS4: improvement over ABA during July and August, and
SF biases ABA, May, EXP-GLORYS SF biases ABA, November, EXP-GLORYS S improvement over ATL3 during June, January and February_
60_IIIIIIIIIIIIIIIIIIIIIIIIIIIII_ 60_IIIIIIIIIIIIIIIIIIIIIIIIIIII
o~ 40 = = 40 = 3 i i i .
E 20 - =L w0 - . Blases In surface wind
S 0 F— — _ - s 0 4 /\’/\-—— L~ - / it \
8 - — -8 - ~—+ . - - :
5 20 = — 5 20 ner F Fig 4. Below: biases in surface wind (vectors, in m/s) and
DE Ll W ERaint Maymean | > | wind vorticity (colors, in m/s per 100km) with respect to
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g E g 3 L1 IS also shown to the left. Positive (negative) vorticity
S R < — : o B : ;_ corresponds to a counterclockwise (clockwise) circulation
S 20 = B F 5 0 ner E | that is a downwelling (upwelling) in the Southern
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ERAInt*: sensible (green), latent (blue), longwave (orange), shortwave (red) and net S \BIEINC DEUEIN S W  ~ S e L4
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(black), where positive is downwards. The dally climatologies for May (left column) and 05 -04 -03 -02 -01 0 01 02 03 04 05
November (right column), for ABA (top two rows) and ATL3 (bottom two rows) are
shown, for EXP-GLORYS and EXP-ORASA4. » Reduction in the OutIook _
(negative) vorticity over Investigate possible role of surface fresh water
- Both hindcasts have weaker downward heat fluxes than ERAInt in all cases. ABA  (black  boxes), fluxes
- Therefore damping the SST warm bias over ABA, rather than generating/enhancing present already the 15" _ _ _ _
it: but: could contribute to the cold bias over ATL3 in November. day of the forecast, imply |Investigate oceanic daily data and compare with
- Both hindcasts have less solar fluxes (too much cloud cover) compared to ERAiINt. reduction of Ekman- |Oceanic reanalysis data; for example, what are
- The negative biases in latent heat fluxes over ABA in May imply that the latent heat induced upwelling of theactual changes in oceanic upwelling?
flux is likely a response, rather than a driver, of the SST warm bias. water masses, which can _ _ _ _
- The warm bias in ABA seems to have oceanic origin, which can be triggered by a contribute to a warm SST | Investigate possible dynamic connections
reduction in the upwelling of cold water to the surface. bias. between ABA and ATLS3.
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