Material and methods	2
I / Material  (01_extract)	2
I-1/ CMIP simulations	2
I-1.1 Simulations & Ocean Fields description	2
I-1.3 How were the simulations downloaded	2
I-2/ reanalysis ocean fields :	2
I-2.1 soda3 ensemble members	3
I-2.2 / glorys12v1	3
I-3/ Climatological data :	3
I-3.1/ TAO	3
I-3.1.a Traitement TAO	4
I-3.2/ woa2009	4
I-3.3/ woa23	4
I-3.4/ SCOW	5
I-4/ Analysis & forecast :	5
I-4.1/ glorys12.anfc	5
II / Data Processing	5
02_ pre-processing	5
Traitement general	5
Les exceptions	6
cmip6_SAM0-UNICON : stress inverse	6
wmo 2 wod	6
03_interp-horiz	7
III / Post Processing	7
EUC_Upwelling_characterize.py	7
plot_Upwelling_f_section_EUC.py)	8
III-1/ along shore weighted average	8
III-2/ détourage EUC core	8
Aknowledgement	8
Lester & Olivier Torres	8

[bookmark: _Toc216699772]
Material and methods


[bookmark: _Toc216699773]I / Material  (01_extract)

[bookmark: _Toc216699774]I-1/ CMIP simulations

[bookmark: _Toc216699775]I-1.1 Simulations & Ocean Fields description
We use long terms (1989-2005) mean climatologies for “all” available historical simulations in cmip5 & cmip6 projects.
Présenter les HR simus hist-1950 et historical de cmip6?
https://gmd.copernicus.org/articles/12/4999/2019/
(2.3 CMIP6 HighResMIP forcing)

Fields T, S, u, v, w, wd, HF, O2, NO3 (see table in appendix for details).
1 seul scenario par model 	
One member only when ensemble runs ...

[bookmark: _Toc216699776]I-1.3 How were the simulations downloaded
From the ESGF MetaGrid Search https://aims2.llnl.gov/search
https://esgf-pyclient.readthedocs.io/en/latest/?badge=latest
ESGF PyClient is a Python package designed for interacting with the Earth System Grid Federation system. Currently this package contains API code for calling the ESGF Search API within client code.
Doit on parler de climaf? 
Selection de la période 1989-2005 et Moyenne avec cdo et nco. 
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[bookmark: _Toc216699778]I-2.1 soda3 ensemble members
(Citing the data :
http://www.soda.umd.edu/soda3_readme.htm
When using the data set in a paper, please provide the SODA3 ensemble member (e.g. soda3.3.2), the date and site the data were downloaded from, and cite the following reference )
In this paper, we use the following SODA3 ensemble members: soda3.11.2 (1980-2015), soda3.12.2 (1980-2017) & soda3.15.2 (1981-2022). The corresponding data sets were downloaded in April 2024 from  http://www.soda.umd.edu/soda3_readme.htm 
Reference : Carton, J.A., G.A. Chepurin, and L. Chen (2018), SODA3: a new ocean climate reanalysis, J. Climate, 31, 6967-6983, https://doi.org/10.1175/JCLI-D-18-0149.1
Fields T, S, u, v, HF (see table in appendix for details).

[bookmark: _Toc216699779]I-2.2 / glorys12v1
Description: 
https://data.marine.copernicus.eu/product/GLOBAL_MULTIYEAR_PHY_001_030/description
Téléchargé là :   (Climatology, month of year)
https://data.marine.copernicus.eu/product/GLOBAL_MULTIYEAR_PHY_001_030/files?subdataset=cmems_mod_glo_phy_my_0.083deg-climatology_P1M-m_202311
Fields T, S, u, v  (see table in appendix for details).
How o cite : 
https://help.marine.copernicus.eu/en/articles/4444611-how-to-cite-copernicus-marine-products-and-services
DOI (product): https://doi.org/10.48670/moi-00021
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[bookmark: _Toc216699781]I-3.1/ TAO : (110W - 1992-2020)
If you use these data in publications, please acknowledge the TAO Project Office of NOAA/PMEL. Also, we would appreciate receiving a preprint and/or reprint of publications utilizing the data for inclusion in the TAO bibliography. Relevant publications should be sent to:
TAO Project Office
NOAA/Pacific Marine Environmental Laboratory
7600 Sand Point Way NE
Seattle, WA 98115
Registration information is voluntary and for internal use only. To obtain data without registering, simply click on the deliver button. For more information, please see our Privacy and Paperwork Reduction Act Policy notice.
Fields T, S  (see table in appendix for details).

[bookmark: _Toc216699782]I-3.1.a Traitement TAO

Regarder ensemble pour sélectionner ce qu’on raconte de la petite mayonnaise… et vérifier en même temps !!!!! 
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Fields T, S, O2, NO3 (see table in appendix for details).
https://www.ncei.noaa.gov/products/world-ocean-atlas
Cite as: Levitus, Sydney; US DOC/NOAA/NESDIS > National Oceanographic Data Center (2013). NODC Standard Product: World Ocean Atlas 2009 (NCEI Accession 0094866). [indicate subset used]. NOAA National Centers for Environmental Information. Dataset. https://www.ncei.noaa.gov/access/metadata/landing-page/bin/iso?id=gov.noaa.nodc:0094866. Accessed [date].


[bookmark: _Toc216699784]I-3.3/ woa23
Fields T, S, O2, NO3 (see table in appendix for details).
https://www.ncei.noaa.gov/products/world-ocean-atlas
Cite :    https://doi.org/10.25923/rb67-ns53
Data Access :   https://www.ncei.noaa.gov/access/world-ocean-atlas-2023/

[bookmark: _Toc216699785]I-3.4/ SCOW
https://chapman.ceoas.oregonstate.edu/scow/index.html
Cite: https://chapman.ceoas.oregonstate.edu/scow/citation.html
Wind Stress meridional Component (N/m2)	wind_stress_meridional_monthly_maps.nc
Wind Stress zonal Component (N/m2)	wind_stress_zonal_monthly_maps.nc

AMSR Sea Surface Temperature (°C)		amsr_sst_monthly_maps.nc
AVHRR Sea Surface Temperature (°C)	avhrr_sst_monthly_maps.nc	
Wind Stress Curl (N/m2)			wind_stress_curl_monthly_maps.nc
Wind Stress Divergence (N/m2)		wind_stress_div_monthly_maps.nc
Wind Stress Magnitude (N/m2)		wind_stress_magnitude_monthly_maps.nc


[bookmark: _Toc216699786]I-4/ Analysis & forecast : 
[bookmark: _Toc216699787]I-4.1/ glorys12.anfc
https://data.marine.copernicus.eu/product/GLOBAL_ANALYSISFORECAST_PHY_001_024/description
How to cite Copernicus Marine products and services?
https://help.marine.copernicus.eu/en/articles/4444611-how-to-cite-copernicus-marine-products-and-services
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[bookmark: _Toc216699789]02_ pre-processing

[bookmark: _Toc216699790]Traitement general 
Pas très interessant. 
Juste dire qu’on mask quand ça n’est pas fait, qu’on ramène tout aux mêmes unites…?
#------------------------------------------------------------ 
   #@@     for each project (cmip5, cmip6, woa23)...
      #@@     for each var1 (thetao, so... wo...)...
            #@@     for each file1...
                  #@@     open project var files      (index 1)
                     #@@     mask=1 but if project=trop : read the trop mesh_mask file => mask for trop files    (index 2)
                  #@@     rename lon, lat
                  #@@     get var1 (2D or 3D)  & mask it (with trop mesh_mask for trop files & mask=1 for others)
                  #@@     if lon/lat  1D =>  2D
                  #@@     if lon < 0  =>  add 360
                  #@@     rename lev  & convert cm => m
                  #@@     if land no masked => mask it      (if land = 0 or other constant value  => land = NaN)
                  #@@     thetao :  if Kelvin => Celsius
                  #@@     hfdsO :
                  #@@     o2 & no3 :     conversion => micromol/kg
                  #@@     so :
                  #@@     make lon linear :      where lon not linear:  lon = lon +360
                  #@@     create new file with all modifications
         #@@     sav script
#------------------------------------------------------------ 


[bookmark: _Toc216699791]Les exceptions 
[bookmark: _Toc216699792]cmip6_SAM0-UNICON : stress inverse
Et piocher dans le scripts les traitements importants à indiquer dans la publi pour ceux qui voudraient refaire. 
Comme le stress de vent tauuo/tauvo qui manifestement est de signe inverse pour 
cmip6_SAM0-UNICON_historical_19890101-20051231_Omon_1m_r1i1p1f1_gn
Cf ./02_pre-processing/tau/cmip6_SAM0-UNICON

[bookmark: _Toc216699793]wmo 2 wod

#------------------------------------------------------------ 
float wmo(time, lev, i, j) ;
		wmo:standard_name = "upward_ocean_mass_transport" ;
		wmo:long_name = "Upward Ocean Mass Transport" ;
		wmo:units = "kg s-1" ;
		wmo:coordinates = "latitude longitude" ;
		wmo:_FillValue = 1.e+20f ;
		wmo:missing_value = 1.e+20f ;
		wmo:comment = "Upward mass transport from resolved and parameterized advective transport." ;
		wmo:cell_methods = "area: sum where sea time: mean" ;
		wmo:cell_measures = "area: areacello volume: volcello" ;

float wo(time, lev, i, j) ;
		wo:standard_name = "upward_sea_water_velocity" ;
		wo:long_name = "Sea Water Vertical Velocity" ;
		wo:units = "m s-1" ;
		wo:coordinates = "latitude longitude" ;
		wo:_FillValue = 1.e+20f ;
		wo:missing_value = 1.e+20f ;
		wo:comment = "A velocity is a vector quantity. \'Upward\' indicates a vector component which is positive when directed upward (negative downward)." ;
		wo:cell_methods = "time: mean" ;
#------------------------------------------------------------ 


Wmo (kg s-1) : Upward Ocean Mass Transport
wo (m s-1) : Upward Sea Water Vertical Velocity
https://centaur.reading.ac.uk/67216/1/griffies16omip.pdf
page 3266 (ou rechercher wmo) :

#------------------------------------------------------------ 
I5 Vertical residual mean mass transport
– wmo = ρ w† dx dy.
This diagnostic is the vertical mass transport across the
geopotential, z∗, pressure, or p∗ vertical coordinate surface.
It is diagnosed through continuity from knowledge of the
horizontal residual mean mass transport, also mapped to
geopotential, z∗, pressure, or p∗ vertical coordinates (see
Sect. I1). Note that the vertical residual velocity can be di-
agnosed by
w† = wmo
ρ dx dy . (I5)
For a Boussinesq model, the ρ factor becomes the constant
ρo, in which case the diagnostic produces an exact expression
for the time mean vertical residual mean velocity component
#------------------------------------------------------------ 
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· cdo -remapnn
· limité par mask natif 
· les boites sont construites modèle par modèle, depuis le trait de côte jusqu’à une distance constante au large. La boite de chaque modèle a une surface identque.

· Grille trop = simple grille mercator (Orca=grille mercator du Sud => 20N. Changement à partir de 20N) 
·  interpolation sur grille  T pour tous les champs. Avec le problème pour uo, vo, tauuo et tauvo pour la conservation du transport…
· Phrase en Anglais de Xavier sur perte de moitié de cellule pour tauuo et tauvo along shore 
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[bookmark: _Toc216699796]EUC_Upwelling_characterize.py
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[bookmark: _Toc216699799]III-2/ détourage EUC core



[bookmark: _Toc216699800]Aknowledgement
[bookmark: _Toc216699801]Lester & Olivier Torres
codes en python qui télécharge à partir de ESGF

