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1. Data download: https://cchdo.ucsd.edu/ Example:
a) Search A10 2011

b) Download ctd data: CF netCDF: 
3RO20110926_ctd.nc

c) Download documentation: pdf: 
a10_33RO20110926_do.pdf 

https://cchdo.ucsd.edu/search?q=GO-SHIP
https://cchdo.ucsd.edu/data/39771/740H20090307_ctd.nc
https://cchdo.ucsd.edu/data/40959/33RO20110926_ctd.nc
https://cchdo.ucsd.edu/data/2852/a095_740H20090307do.pdf
https://cchdo.ucsd.edu/data/3278/a10_33RO20110926_do.pdf


2. Check data

a) Convert .nc ctd file to .mat files with the 
following scripts:

- script_nc_to_mat.m
- read_nc_ctd.m
- make_stas_nc.m

b) Station check:
- Check if there are repeated ctd stations 

(more casts) and remove the wrong one.
- There can be holes in the stations where 

the sensors have failed.
- Check that the stations are in order west 

to east.

Documentation 



3. Vertical sections

a) Compute the total matrix of the stations: A10_2011.m & get_stas_A10_2011.m
b) Plot the vertical sections: example_vertical_section_salinity.m

Note: gaps in the 
vertical section are 
due to stations with 
bad or missing data 
that have not been 
removed. 
Check and filter 
these stations before 
plotting.



4. Compute Ekman Transport

Ekman transport is defined as the 
movement of ocean water caused by 
wind friction, resulting in water 
displacement at approximately 90° 
angles to the wind direction due to the 
Coriolis effect. 

It plays a crucial role in wind-driven 
ocean currents and influences 
biogeochemical processes by generating 
upwelling and downwelling.

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/ekman-transport

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/ekman-transport


4. Compute Ekman transport

a) Download wind reanalysis data e.g. ERA5 
reanalysis: 
https://cds.climate.copernicus.eu/datasets/re
analysis-era5-single-levels?tab=overview
you need to create an account

b) We use the wind data during the time of the 
cruise: Sep - Oct 2011

c) Download 10m u-component and 10m 
v-component of wind.

d) Select latitude -30 and longitude range of 
the section: -48 to 15

e) Ekman transport =~0.3 Sv

Script: compute_ekman.m

https://cds.climate.copernicus.eu/datasets/reanalysis-era5-single-levels?tab=overview
https://cds.climate.copernicus.eu/datasets/reanalysis-era5-single-levels?tab=overview


5. Compute Initial Geostrophic Transport

a) Run the following scripts to compute the initial transport of the transatlantic section: 
circ3s_A10_2011.m, mk_circ2_A10_2011.m & get_stas_A10_2011.m

b) Error in mk_geovel → the problem is in the data, not the script

Do not modify the scripts. When mk_geovel throws an error, the cause is incorrectly stored 
station data (e.g., DYNH contain NaN). Identify the failing station pair from the error 
message and fix the underlying .mat file. 

c) Missing DYNH data → fix by averaging neighbouring stations

Station 48 (average DYNH from stations 47 and 49). 
Station 69 (average DYNH from stations 68 and 70). 

d) Run the scripts again. Output → trans_massa_A10_2011.mat & vel_A10_2011.mat


