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The development and usage of climate
models often requires the visualisation of
the data on the globe. This visualisation
should ideally be nice looking, simple in
application, fast, easy reproducible and
flexible. There exist a wide range of soft-
ware tools to visualise rastered data which
however often lack in their ability of being
(easy) scriptable, have low flexibility or
simply are far too complex for a quick look
Into the data. Therefore, we developed the
new visualisation framework psyplot that
aims to cover the visualisation in the daily
work of earth system scientists working
with data of the climate system. It is build
(mainly) upon the python packages mat-
plotlib, cartopy and xarray and supports
(besides other functionalities) the visualisa-
tion of data on the globe. This data can ei-
ther be stored in a NetCDF, GeoTIFF, any
other format that is handled by the xarray

package. Or it may be used with data that
IS currently processed and not already
stored on the hard disk. Furthermore, the
data may be on a rectangular grid (follow-
ing or not following the CF Conventions) or
on a triangular grid (following the CF Con-
ventions (like the earth system model
ICON).

The package visualises scalar and vector
fields, enables to easily manage and for-
matting multiple plots at the same time and
can export the plots to all formats covered
by the matplotlib package. Psyplot can ei-
ther be used with only a few lines of code
from the command line in an interactive
python session, via python scripts or from a
graphical user interface (GUI). The frame-
work developed in this package enables a
very flexible configuration, an easy integra-
tion into other scripts using matplotlib and it
IS flexible for further development.
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In [1]: # import the library
import psyplot.project as psy

# create the plot with default settings
maps = psy.plot.mapplot(’my-netCDF-file.nc’, name=’t2m’)
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In [2]: # update the plot
maps .update(time=1, title=’Mean 7 (long name)s in %B, %Y’,
cmap="RdBu_r’)
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Module description

The graphical user interface
The psyplot_gui package provides a
GUI for an easy access of the plotting
features in psyplot. It bridges the gap
between fast creation of plots and more
or less complicate customisation using
the capabilities of the matplotlib library.
The main parts of the GUI are
- The console: An in-process IPython
console that provides the possibility
to communicate with the psyplot
package via the command line and
to load any other module or to run
any other script
- The help explorer: Motivated by the
Object inspector of the Scientific
PYthon Development EnviRonment

Spyder, this widget provides a simple
online browser and the possibility to
show the documentation of Python
objects as an html webpage. The
help explorer is connected to several
widgets of the GUI and especially to
the console, to show the documenta-
tion of any python object.

- The plot creator: A widget to select

data from a dataset and visualise it
with a plot method of the psyplot
package

- The project content: Shows the

data arrays, the open datasets and
the open figures in the current
project

(x]5) Plot objects Jupyter QtConsole 4.1.1
Python 2.7.11 lContinuum Analytics, Inc.| (default, Dec 6 2015, 18:57:58)
eeeeeeee t all Select all Type "copyright", "credits" or "license" for more informat

N IPyth n 4.1.2 -- An h ced Inter t e Python
— |? > Introductiol d over of IPyth featur
%¥quickr f > Quick r f

help > Python h lp syst
object? -> Details about 'object', use 'object??' for extra details.

In [1]:

New: /Users/psommer/Documents/myplots-scripts/psyplot/docs/demo.nc

Plot method:
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Welcome to psyplot! An interactive framework for code development.

variable long_name dims  shape

lineplot

mapcombined

psyplot version: 0.2.0

The console provides you the full access to the current project and plots. To
make your life easier, the following modules have been imported

E‘ * psyplot.project as psy
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violinplot

Dataset long_name dims Rownumber: 1 | Column number 1

e Xxarray as xarray
¢ pandas as pd

e numpy as np
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>>> import psyplot_gui
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To inspect and object in the console and display it's documentation in the
help explorer, type ‘Ctrl + I’ or a‘?’ after the object

psy.plot.mapplot

The Package structure
The psyplot framework consists mainly of five base
classes that interact with each other:

a

Interactive ¥ Interactive List
Array

Interactive Interactive
Array Array

Interactive
Array

Interactive
Array

- The Project class (or rather instances of it) contains
multiple data objects that are (or are not) visualised. It
mainly spreads update commands to the contained
plot objects but also contains plot methods which are
defined by the registered plotters.

A project may be split up into sub projects which then
only control a specific part of the main project.

- The InteractiveArray class is an enhanced version
of the xarray.DataArray representing the data of one
variable with reference to it’s coordinates. It may be
one or multidimensional depending on the chosen vi-
sualisation method

- The InteractivelList class is a collection of interactive
arrays that are visualised by one plot method (e.g.
multiple lines or a scalar field with overlying vector
field)

- The Plotter class is a collection of multiple formatop-
tions. Each plotter subclass is designed to visualise
the data in a specific manner (e.g. via line plots, violin
plots, or map plots). It is completely defined through
it’s formatoptions.

- Formatoptions are the core of the visualisation in the
psyplot framework. Each plotter is set up through it’s
formatoptions where each formatoption has a unique
formatoption key inside the plotter. This formatoption
key (e.qg. title or cmap) is what is used for updating the
plot, manipulate the data or anything else. Formatop-
tions might also interact with other formatoptions in-
side the plotter or from other plotters. This concept of
formatoptions allows to easily use the same formatop-
tion with all different kinds of plotters and the interac-
tion of multiple plots with each other. It also allows a
very easy integration and development of own for-
matoptions on a low or high level of complexity.

The number of formatoptions is unlimited. The map-
plot plot method alone holds about 45 formatoptions
to control the appearance of the plot.

Installation

The package is available through PyPi
S plp 1nstall psyplot
and anaconda

$ conda install -c chilipp psyplot gui

More information on
http://psyplot.readthedocs.org

Outlook

Further development in the near-term will cover

a plotter for visualising shape files

a plotter for making scatter plots

an automatic movie creation

widgets for a fast control of the formatoptions
via the GUI

Implementations of the unstructured grid con-
ventions (UGRID)

more test routines (especially for the GUI)
more examples

guide for implementing new formatoptions
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