climate change initiative

OCEAN SURFACE HEAT FUX |

" enciln

CCI-OSHF: A new ESA Clii han.ge.,..
Initiative to enhance ocean surface heat fluxes
estimates

Estrella Olmedo’, Manuel Arias?, Joan Bergas-Ques1, Richard Cornes®, Veronica Gonzalez-Gambau', Michael
Hart-DavisS, Marie-Christin Juhl5, Elizabeth Kent3, Michael Mayer4, Christopher Merchant6, Felix MUIIers, Roger OIivaz,
Ana Saguész, Agsa Riaz’, Andreas Storto’, Antonio Turiel', Susanna Winkelbauer® and Chunxue Yang7 Q

.»»2\
.‘- :!n:g:rr‘lcies — i w :

S universitat [ “

C slc "N - en of Munich

—e== ] 4+ == 1T ] = == ] = e =, W J Sz . 4 = __ === m= [ > THE EUROPEAN SPACE AGENCY



.. The goal

To create a new Climate Data Record (CDR) for total Ocean Surface Heat Flux
(OSHF), enhancing the spatio-temporal resolutions better approaching the GCOS
requirements, and complementing other existing products.
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w,. The approach

CCI-OSHF j,(
approach

Sea Surface
Currents
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Satellite observations: Sea Surface Temperature, Sea
Surface Salinity and Sea Surface Currents

Sea Surface
Salinity

In situ observations: Mixed Layer Depth

e Different approach from other remote sensing existing

approaches
e Estimate of the net flux, not separated contributions

e Assumption that diffusivity and entrainment is small

Figure credits:
Shook studio
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The requirements

—~

Three products will be delivered:

@ 1/10°
. . 46,2% @ 14°
Global maps since 2011 till present at CRE
e 0.25°%0.25°-daily resolution :2;’”
e (0.25°0.25°-monthly resolution ® 10°
0u40 . @ A grid of 1/40 would be useful; an
L 1 X1 'monthly reSO|Ut|0n effective resolution of 2.50 would be

useful

53,8%
@® 1day
—— KX
@ 1 month
@ 1 hour. resolve diurnal cycle
30,8%

5

@®<5Wm-2

®5Wm-2

® 10Wm-2

® 15Wm-2

@® 20 Wm-2

® 50 Wm-2

@® Unknown

@ between 20 and 50 Wm-2

@® 10 Wm-2 or 10% of the time-mean net
flux whichever is smaller
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The product
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Ensemble average

OSHF uncertainty estimate
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Individual OSHF estimations Input Data:

from a selected set of input ]

data Sea Surface Sea Surface Sea Surface Mixed Layer
) > Temperatur Salinity Currents Depth
Time
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CCI-SST CCI-SSS NEUROST |CORA

CMC-SST SMOS BEC | CMEMS ARMORS3D
SSS ALLSAT

OSCAR
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“ - Quick look

- &

Surface Downward Net Heat Flux in sea water: 2016 The generation of the
Time: 2016-01-01 :
daily product at 0.25

°x0.25° is finished:

e Generation of 0.25
°x0.25° monthly
and 1°x1° monthly
on going

Validation is on-going
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Consistency of the ensemble

w‘v;.

OSHF ensemble product in 1st January 2015 Impact of changing SST

surface downward net heat flux in sea water CORA-ALSSAT-BEC: CCI-CMC

surface downward net heat flux in sea water (W m-2) Ocean Surface Heat Flux - Net - Ocean Surface Heat Flux - Net (W/m~2)
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Consistency of the ensemble

Although SST is the main driver of the day-to-day uncertainties, at seasonal
timescales the primary contributor is the mixed layer depth.
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OSHF uncertainty
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0.25x0.25°-monthly

OSHF uncertainty
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Preliminary comparison with ERAS Qnet
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ERAS (https://doi.org/10.24381/cds.adbb2d47):

Qnet — QSW 03 QLW . I Qlat o3 Qsen
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https://doi.org/10.24381/cds.adbb2d47

Latitude

» . Preliminary assessment: Seasonal climatology

~e (2011-2021)
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1. Seasonal consistency:
a. During winter, spring and autumn, both CCI-OSHF and ERA5 exhibit broadly consistent
spatial patterns and magnitude although ERA5 fields appear smoother than those of
CCI-OSHF.

b. During summer, the CCI-OSHF estimates show substantially lower ocean heat absorption
than ERAS.

Assessing definition of MLD

2. Equatorial regions: A persistent negative bias is observed in CCI-OSHF relative to ERAS
across equatorial regions throughout the year.

Geostrophic limitations of altimetric currents

3. Eastern boundary current systems: CCI-OSHF also tends to exhibit lower heat flux values
compared to ERAS, resulting in a negative bias in these areas.

Assessing impact of entrainment in upwelling regions
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Next steps
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Thank you very much!!
And follow our developments :-)

olmedo@icm.csic.es
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