CHAPTER

: A tool for Analysis and Visualization of Remotely sensed datasets

What is Python?

Python is a programming language which helps you to tell the computer what you
want to do with the data that you have.

Why should I bother to learn Python?
o Itis extremely user-friendly

Whether you are a beginner in using programming languages or have solid experience
in programming, Python is a tool that is going to be an asset in your repository. It provides
you with the basic building-blocks that you need in order to develop a solution to almost
any problem that the data analysis/ visualization can throw at you.

o A complete solution

It has built-in packages/libraries that allow you to deal with data files with different
types of files (example .csv, .txt, .xlsx, .netcdf, .grib, etc). So you don’'t have to worry about
finding another software/tool in order to process a data set whose format is not very popular.

o Automation

If you have come across situations where you want to automate the mundane tasks
such as data download, iterate a specific data analysis procedure (that you have done for
one month/year) across multiple months/years, etc. Python can help you do so and in turn
save you a lot of time that you could invest in more demanding tasks.

Ok, now where do I get Python from and how do I install it?
For Python installation there are three key aspects that a beginner should be aware of:
An Editor named Spyder

As a beginner in programming, it is recommended to have an editor that helps you to
monitor the syntax and changes in variables as and when you type or run the code.

Python programming language

For you to have the full benefit of Python, it is recommended to have the Python
compiler installed which will help to convert the script you write into machine-readable
code which the computer can understand and execute.
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Installation of additional libraries/packages

Although Python comes with a pre-installed set of libraries/packages, at times you
might want to perform a particular task using Python that requires the installation of
additional packages. Therefore, it is essential for the beginner to know how to install additional
libraries as and when required.

All three elements come together in a distribution named Anaconda which is freely
available for download and use from the following link:

https://www.anaconda.com/download/#download

The link is directed for Windows installation whose steps can be followed using this
link: https://conda.io/docs/user-guide/install/windows.html. Please remember the location
in which you have installed your Anaconda distribution (preferably in C drive itself)

So I got Python installed. What now? (For Windows users)

For you to start writing your first script, you need an interactive development
environment (IDE) named Spyder.

To launch the Spyder editor, follow the steps mentioned below:

Step 1) Search for Terminal window by typing the keyword “cmd” in the Search window
Step 2) Select the command prompt icon (it appears as a small rectangular black icon)
Step 3) Your command prompt may look like this:

C:/Windows>blank space

You need to relocate the command prompt “>" to the folder where Anaconda distribution
is installed. Let's say the Anaconda distribution is installed in C drive. If so, there will be a
folder named Anaconda2. If that's the case type the following in the terminal window after
the “>" symbol and press “"Enter”.

C:/Windows>cd Anaconda2

Then the command prompt will appear like this:

C:/Windows/Anaconda2>blank space

Type the following command after the “>" symbol and press "Enter”
C:/Windows/Anaconda2>cd Scripts

The command prompt will again change its appearance and might look like this:

C:/Windows/Anaconda2/Scripts>blank space
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Type “Spyder” after the “>" symbol and press “Enter” to launch the Python editor
C:/Windows/Anaconda2/Scripts>Spyder

If you have installed your Pythonic enviroment correctly, then Spyder environment
should get launched automatically and you'll see the IDE displayed on your screen (Refer
Fig. 1).

Now that we have Python up and running, let’s begin with the programming.

For running the case studies, we require an additional libraries namely netCDF4,
matplotlib and Basemap. For installation of libraries, following steps will help.

Step 1) Search for Terminal window by typing the keyword “cmd” in the Search window
Step 2) Select the command prompt icon (it appears as a small rectangular black icon)
Step 3) your command prompt may look like this:

C:/Windows>blank space

You need to relocate the command prompt “>" to the folder where Anaconda distribution
is installed. Let's say the Anaconda distribution is installed in C drive. If so, there will be a
folder named Anaconda2. If that's the case type the following in the terminal window after
the “>" symbol and press "Enter”.

C:/Windows>cd Anaconda2
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Then the command prompt will appear like this:

C:/Windows/Anaconda2>blank space

Type the following command after the “>" symbol and press “Enter”
C:/Windows/Anaconda2>cd Scripts

The command prompt will again change its appearance and might look like this:
C:/Windows/Anaconda2/Scripts>blank space

"u_n

Type “conda install netcdf4”after the “>" symbol and press “Enter” to install the netcdf4
library

C:/Windows/Anaconda2/Scripts> conda install netcdf4

The screen prompt will ask your permission to proceed once it is able to find the package
required. Type “y" and press the “Enter” key.

The installation might take a while.

Similarly, you can install other libraries such as matplotlib and Basemap using the
command “conda install matplotlib” and “conda install basemap” respectively.

Upon getting the required libraries installed, launch the Spyder Editor. Click on File ->
Open file and find the python_data_read_visualize.py file that you have been given for this
session. Click on "Open”. Once it the code opens in Spyder, you can inspect it line by line
and read the comments written along-side to better understand the code.

Things you should be aware of before running the script

Before you run the script, make sure you change the path of the input file in line 11 of
the code and the path where the plot needs to be saved (line 57). The code is separated into
smaller chunks using "# " symbol.

Make sure you understand each chunk individually with the help of comments, before
attempting to run the code as a whole.

In order to run the statements in the code individually, select the statement and click
the symbol on the top left corner of the IDE interface. Note the changes that occur
simultaneously in the Ipython console. After the script gets run, if variables get created, you
can monitor them in the variable explorer space.

It is a good practice to always comment using "#” symbol your code so that when you
revisit your script after a few days, just by having a look at the code, you'll be able to
understand the purpose of each statement in the script.
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Test run
Case study 1: Read data from a NetCDF file

For this exercise, we will use a Python code named python_data_read_visualize.py. This
code will read a data file and display its attributes. Additionally, it will extract the data from
the file and store it in variables which can be easily visualized. Please take note of the
comments which will help you to better understand what exactly the python script is doing.

Case study 2: Visualization of data

Once you know how to extract the data and store them into variables, we'll learn how
to create a spatial plot and save it as per the desired resolution. The script imports the
required libraries at the beginning, creates a grid using latitude and longitude values provided
in the file, creates a spatial plot along with the grids (parallels and meridians), provides the
title, displays the plot and saves the file in the desired format.
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