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import numpy as np
import netCDF4
import inspect

nc = netCDF4.Dataset(' 77 IL 4",

r')

T7A4ILBDING—2

)

{51) (D2902474 015.nc

hit

R:UTZILEAL | | JO—FEBD
D: EIEE—F &= (WMO ID)

print (nc.dimensions)
print (nc.variable)

for x in inspect.getmembers(nc):
print (x)
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BRI KBLE M (Delayed-modeDIFE)

5

/PRES_ADJUSTED :#&1E%/E 71
TEMP_ ADJUSTED :##H1EF/K:E
PSAL_ADJUSTED :#HIEFERES
LATITUDE :#EFE

float %Y
LONGITUDE : &% [E i
\JULD :1950F1F1BMN-MB%H

/PRES_ADJUSTED QC WRIEFENDRE)
TEMP_ADJUSTED QC :##H1EF/KEDHE
PSAL ADJUSTED QC :fHIEFIEHDHE

POSITION_QC IEBEDRE  giwriapc
\JULD_QC :BE®DmE XFHTHSE )

;C/‘,_-;_';_E

(1)
> print(nc.variable[‘PRES_ADJUSTED’].dimensions)

(‘N_PROF’, ‘N_LEVELS’)

= ZEHIPRES_ADIUSTEDD EZ I D Xk 7T
N_PROF=70O774/)LE GBF(X1)
N_LEVELS = RS A MDED

> print(nc.dimensions[‘N_LEVELS’])

<class ‘netCFD4. netCDF4.Dimension’>: name =

’N_LEVELS’,

ZDI7AILTIEEDEIF101




(151
> print(nc.variable[ TEMP_ADJUSTED’])

<class ‘netCFD4._netCDF4.Variables’> / BeHI (1751 DITEES R
float32 TEMP_ADJUSTED(N PROF, N_LEVELS)
long_name: Sea temperature in-situ ITS-90 scale
standard_name: sea_water_temperature
units: degree_Celsius
Fillvalue: 99999.0

valid_min: -2.5 X FMNIIN_PROFMLITHLNT AL
valid_max: 40.0 $H2HADDTFAILIZ2DOULEDTH
C_format: %9.3f T7AILDENN-TWND) DTEE

FORTRAN_ format: F9.3
resolution: 0.001

unlimited dimensions: CDIT7AIDEEFTAT7AILEMN L, BDE A 101
current shape = (1, 101)*  REMITIRTOAIL

filling on ‘
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import numpy as np

import matplotlib.pyplot as plt

import netCDF4

nc = netCDF4.Dataset('D2902474 _000.nc', 'r')

temp = np.squeeze ( nc.variables [[TEMP_ADJUSTED’] [:] )

pres = np.squeeze ( nc.variables ['PRES_ADJUSTED’] [:]) 1250
1500 -

fig = plt.figure() l .
2000 -

ax = fig.add_subplot(1, 1, 1)

ax.plot(temp, pres, color = 'k')

ax.set_xlabel('In situ temperature [S¥uOOBOSC]', fontsize=13)
ax.set_ylabel('Pressure [dbar]', fontsize=13)
ax.tick_params(axis='both’, labelsize=13)
ax.grid(which="'major', color='gray’, linestyle='dashed')
ax.invert_yaxis()

plt.show() ;¥) netCDF4l
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import numpy as np
import matplotlib.pyplot as plt
import netCDF4 2501

nc = netCDF4.Dataset('D2902474 _000.nc', 'r')

J"_ﬁ'*’J75m$’C
7}<,m

Pressure [dbar]
(-
o
o
o

pres = np.squeeze ( nc.variables ['PRES_ADJUSTED’] [:] )

1500

1750
fig = plt.figure() 2000 -
ax = fig.add_subplot(1, 1, 1) 34.0 34.1 342 343 344 345 346 347 34.8
ax.plot(psal, pres, color = 'k') Salinity [psu]

ax.set_xlabel(’ ', fontsize=13)
ax.set_ylabel('Pressure [dbar]', fontsize=13)
ax.tick_params(axis='both’, labelsize=13)
ax.grid(which="'major', color='gray’, linestyle='dashed')
ax.invert_yaxis()

plt.show()




juld = float(nc.variables['JULD'][:])

d = datetime.datetime(1950, 1, 1, 0, 0, O, 0)
clrm = (0, 30) + datetime.timedelta(days=juld)
day.append(d)

fig = plt.figure()

ax = fig.add_axes([0.13, 0.19, 0.83, 0.72])

sc = ax.pcolormesh pres, cmap=plt.cm.jet, ¥
vmin=clrm[0], vmax=clrm[1], shading='nearest')

ax.set_xlabel('Date’, fontsize=13) 551 EREL < BD

ax.set_ylabel('Pressure [dbar]', fontsize=13)

ax.tick_params(axis='both’, labelsize=11)

ax.invert_yaxis()

Vo

ax.xaxis.set_major_formatter(mdates.DateFormatter('%y/%b'))

\ax.xaxis.set_minor_Iocator(mdates.MonthLocator([l, 4,7, 10]))

cbar = fig.colorbar(sc, cax=cax, orientation="horizontal")
cbar.set_ticks([clrm[0], clrm[1]])
cbar.ax.tick_params(labelsize=12)

Pressure [dbar]

17/Jan  17/Jul

|
30

import matplotlib.dates as mdates hi

Pressure [dbar]

/cax = fig.add_axes([0.1, 0.06, 0.8, 0.02]) i

=)

Kplt.show() &

_14/jul 15/an 15jul 16Jan 16/ul 17/}an 17/ul

Date

e — — |
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iImport netCDF4
import datetime

juld = float(nc.variables[JULD’][:])
ut = datetime.datetime(1950, 1, 1, 0, O, O, O0) + datetime.timedelta(days=juld)

year = int( ut.strftime(‘%Y’) )
month = int( ut.strftime(‘%m’) )
day = int( ut.strftime(‘%d’) )
jday = int( ut.strftime(‘%j’) )

hour = int( ut.strftime(‘%H’) )

minute = int( ut.strftime(‘%M’) )
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34

fig = plt.figure()

ax = fig.add_subplot(1, 1, 1)
ax.plot(lon, lat)

ax.plot(lon, lat, '+k')
ax.plot(lon[0], lat[0], 'ok’)

32 A

304

28

BSaath & ax.plot(lon[10:16], lat[10:16], "*b')
a ax.contour(loni, latl, map, O, linewidths=1.2, colors="k")
. ax.set_xlim([130, 150])

1300 1325 1350 1375 140.0 1425 1450 1475 1500 | ax.set_ylim([24, 38])
ax.set_aspect('equal’)

WMOID 2902474007 A80—k plt.show()
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temp = np.squeeze( nc.variables[' TEMP_ADJUSTED'][:] ).tolist(np.nan)
gc = np.squeeze( nc.variables['TEMP_ADJUSTED_QC'][:])
for idx, n in enumerate(qc):
if int(n) !=1: temp[idx] = np.nan
datO = np.vstack( [pres, temp] )
dat = datO[:, ~“np.isnan(dat0).any(axis=0)]

(48])

from scipy import interpolate
import os

prs_ref = np.arange(10, 2010, 10)
num =0
temp_itp =[]

filename = 'D2902474 {:0>3d}.nc'

while num < 1000:
fname = filename.format(num)

if os.path.isfile(fname):
nc = netCDF4.Dataset(fname, 'r’)
f = interpolate.AkimalDInterpolator(dat[0,:], dat[1,:])

temp _itp.append( f(prs_ref) )

num +=1
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e« £9 [ZGNU octaveZ A > A— )L (~-installer.exe Tkl V)
https://www.gnu.org/software/octave/download.html
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s AVRE—LTIL > DRATL S H#llFHR > YRATLOFMEERE (HOWE
4R XX — 4+ Pause/Break¥—) T [V RTLDTAINTALIINR)L

s FERE > IRIREZ > Z# PathlZ C:¥Program Files¥GNU
Octave¥Octave-6.4.0¥mingw64¥bin %3EBHN9 5
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e http://www.teos-10.org/preteos10 softwgre/neutral density.html HNoMATLABFH M
Toolbox (e0s80 legacy gamma_n.zip) @ F > O—KLTHEE
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import gsw
from oct2py import octave

nd = np.squeeze( octave.eos80_legacy_gamma_n(sal,
temp, pres, lon, lat) )

SA = gsw.SA_from_SP(sal, pres, lon, lat)
pd = gsw.pot_rho_t_exact(SA, temp, pres, 0.0) - 1000.0

fig = plt.figure()

ax = fig.add_subplot(1, 1, 1)

ax.plot(pd, pres, color = 'k')

ax.plot(nd, pres, color ='b")

ax.grid(which='major’, color='gray’, linestyle='dashed')
ax.invert_yaxis()

plt.show()

Pressure [dbar]

250 1

500 -

Neutral density |
750 1 o

1000 - Potential density
1250 -
1500 1
1750 1

2000 1
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