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Methods: YWe used the Community Climate System Model
(CCSM4) output to answer our question, and
considered only the eastward surface velocities (first 5
meters) of the ocean between 2010 - 2019.

The amount of water flowing into or out
of the ACC for each ocean basin can
be calculated by the difference of the
flow in from the west and the flow out at
the east.

Time-Averaged Surface Velocities in the ACC [m/s]

Specifically, we calculated the
volume flux at the west and
east boundaries of each basin.

The volume flux is dV/dt = avg velocity x area




lme-Averaged Surface Velocities in the ACC [m/s]

| sverdrup (Sv) = 1046 cubic meters per second.
The entire global input of fresh water
from rivers to the ocean is about | sverdrup.
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What we learned about python and
climate data along the way...

Climate model data is stored in NetCDF format and
contains both the model data and meta-data, like
units, the variable dimensions and variable sizes.

Many fields are stored in masked,
multi-dimensional arrays

38 ##### Functions #####
39 def get ACC vals(latitude, field):

40
- Takes a latitude grid (ndmasked 2-dimensional array) and field, both ndarrays, and
pIC e masks the values that are outside the north and south boundaries of the ACC

# in essence field is masked for all wvalues except the ones within the boundary

numpy # of the acc, 40 (acc2) to 64 (accl)

return MA.masked where(np.logical_or(latitude < accl, latitude = acc2), field)

N etC D F4 T get_vol_flux(lon_index, ACCvel, ACClat):

Given the velocity profile, the depth in km,

| l latplotllb_ pyplot and the distance of the array, returns the volume flux (a float)

through that transect|

m pI tOOI k i tS . base ma p (velocity_transect, dist) = get ACC transect_and_dist(lon_index, ACCvel, ACClat)

S yS return MA.mean(velocity transect)*dist*depth

pdb

LIS

@:Prez




Is are stored in masked,

ansional arrays

38 ##### Functions #####

39 def
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41
42
43
44
45
46
47
48 def
49
50
51
52
53
54
55
56

get ACC vals(latitude, field):

Takes a latitude grid (ndmasked 2-dimensional array) and field, both ndarrays, and
masks the values that are outside the north and south boundaries of the ACC

# in essence field is masked for all values except the ones within the boundary

# of the acc, 40 (acc2) to 64 (accl)

return MA.masked where(np.logical or(latitude < accl, latitude > acc2), field)

get vol flux(lon_index, ACCvel, ACClat):

Given the velocity profile, the depth in km,

and the distance of the array, returns the volume flux (a float)
through that transect|

(velocity transect, dist) = get ACC transect and dist(lon_index, ACCvel, ACClat)

return MA.mean(velocity transect)*dist*depth
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