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see also https://gitlab.dkrz.de/pythoncourse/material

Creating xarray datasets "from scratch” when the
geospatial data are on an irregular grid

Import libaries

import xarray as xr
import numpy as np

Create some fake input data for the data variables and the
coordinate variables

nlat, nlon = 10, 5
lats = np.linspace(-90., 90., nlat)

= np.linspace(-45., 45., nlon)
#-— create 2D latitude and longitude ndarrays based on meshgrid broadcast
lats2D, lons2D = np.meshgrid(lats, lons, indexing='ij')
lons2D += 0.5 * lats2D #-—— modify 2D 1

#-— create some 2D ndarray
mydatal = np.arange(nlat * nlon).reshape(lons2D.shape)

look at lons2D

print(lons2D.shape)

print(lons2D)

(10, 5)

[[-90. -67.5 -45. =-22.5 0. ]
[-80. -57.5 -35. -12.5 10. ]
[-70. -47.5 -25. -2.5 20. ]
[-60. -37.5 -15. 7.5 30. 1
[-50. -27.5 -5. 17.5 40. ]
[-40. -17.5 5. 27.5 50. ]
[-30. -7.5 15. 37.5 60. ]
[-20. 2.5 25. 47.5 70. ]
[-10. 12.5 35. 57.5 80. 1
[ . 22.5 45. 67.5 90. 1]

#xr.DataArray(data=mydatal).plot();

create an xarray DataArray representing one data variable


https://gitlab.dkrz.de/pythoncourse/material

#-—create xarray DataArray with metadata for fake data with an irregular
# 1in this example, two coordinate variables are available to describe ec
# latitude(rlat,rlon) in degrees_north
# latitude2(rlat) in m
dal = xr.DataArray(data=mydatal,
dims=("rlat", "rlon"),
coords={
"latitude": (("rlat", "rlon"), lats2D, {'long_nan
"longitude": (("rlat", "rlon"), lons2D, {'long_nan
"latitude2": (("rlat"), lats, {'long_name': 'diste
"longitude2": (("rlon"), lons, {'long_name': 'dist
attrs={'standard_name': ‘'carbon_flux', 'units': 'kg nm
)
#-— create a new DataArray by inheriting the attributes, dims, coords frc
da2 = dal.copy(data=mydatalxx*2)
#-— overwrite standardname inherited from dal
da2.attrs["standard_name"]= 'nitrogen_flux'

Convert the DataArrays into a DataSet
ds = xr.Dataset({'c_flux': dal, 'n_flux': da2})

ds

xarray.Dataset

Dimensions: (rlat: 10, rlon: 5)

v Coordinates:

latitude (rlat, rlon) float64 -90.0 -90.0 -90.0 ... 90.0 90.0 =2 S

longitude (rlat, rlon) float64 -90.0 -67.5-45.0... 67.590.0 =2 S

latitude2 (rlat) float64 -90.0 -70.0 -50.0 ... 70.0 90.0 =2 S

longitude?2 (rlon) float64 -45.0-22.50.022.545.0 =2 S
v Data variables:

c_flux (rlat,rlon) int64 0123456..444546474849 5 S

n_flux (rlat, rlon) int64 014916 ... 2116 2209 2304 2401 3 &

Indexes: (0)

Attributes: (0)

.... Much more descriptive information is needed that the data can be properly
georeferenced and e.g. projected!
.... This is even painful for advanced python users....

It is much less pain if you open a netCDF file with xarray
where the georeferencing is already CF compliant

#!wget https://github.com/TUBklima/UC2Data/raw/master/tests/test_files/DS



In [9]:

In [10]:

Out[10]:

ds_already = xr.open_dataset("../data/DS_example_multidim.nc")

ds_already

xarray.Dataset

Dimensions:

v Coordinates:
time
z
X

y
lon

lat
E_UTM
N_UTM

v Data variables:
crs
vrs

ta

» Indexes: (4)

» Attributes: (26)

(time: 24, z: 20, x: 40, y: 50)
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(time, z, y, x)

datetime64[ns] 2017-01-17T01:00:00...
float32 0.0 1.0 2.0 3.0 ...17.0 ...
float32 0.0 1.0 2.0 3.0 ... 37.0 ...
float32 0.0 1.0 2.0 3.0 ... 47.0 ...
floaté4d ...
floaté4 ...
floaté4d ...
float64 ...

int32 ...
int32 ...
float32 ...

ds_already.isel(time=slice(0, 1),z=0).ta.plot();
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ds_alread
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#ds['c_flux'].plot()



Now you could e.g. use rioxarray, cartopy, XESMF, to
reproject the data..even this is non-trivial



