
Data Analysis and Get Start with Python
EASC2410 Lecture 1

Dr. Binzheng Zhang 
Department of Earth Sciences



Data Analysis in Earth Sciences
Air Quality Data from EPA

New York City, NY Grafton, NH



Data Analysis in Earth Sciences
Earthquakes Data from USGS



Misleading Data Analysis
Global temperature change

If you look at the temperature

changes between 1998 and 
2012, you may drawn the 
conclusion that the global air 
temperature is not increasing - 
in fact it’s decreasing slightly

But, if you look at a longer time 
scale between 1980 and 2012, 
it is clearly to show that the 
global air temperature 
increases about 0.4 degrees in 
Celsius. That’s because the 
atmosphere system has a 
much longer time scale of 
variation than 12 years

now if you look even further in 
time, it is very illustrative that 
we are facing a global 
temperature increases almost 
100 years ago.



Data Analysis in Earth Sciences
Global Temperature Data from NASA



Data Analysis in Earth Sciences
Land and Ocean Temperature Data from NASA



Steps in Data Science
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This course
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Iterative steps in Data Science



• Faulty polling
• Flawed correlations
• Data fishing
• Misleading data visualization
• Purposeful and selective bias
• Using percentage change in combination with a small sample size

Bad Data Analysis

Remember: Correlations are not necessary causalities

Data sources: U.S. Office of Management and Budget and Centers for Disease Control & Prevention

http://www.census.gov/compendia/statab/cats/science_technology/expenditures_research_development.html
http://wonder.cdc.gov/


What you will learn in this course

Basic programing skills for data analysis using Python (numpy, scipy, matplotlib, 

pandas, basemap, etc., ~ 4 weeks) 

Basic statistical skills for handling large amount of data (~ 2 weeks) 

Basic skills for performing time-series analysis (~ 2 weeks) 

Visualizations skills for making 1-D and 2-D plots including maps (~ 2 weeks) 

Learn how to perform basic mathematical modeling using python (~ 2 weeks)



Data Science

Mathematics 
Expertise

Technology 
Applications

Business/Strategy 
Decisions

Data 
Science

• machine learning
• statistical modeling
• relational algebra
• business passion
• problem solving
• data visualization

• Have passion for data
• Relate problems to 

analytics
• Care about 

engineering solutions
• exhibit curiosity
• communicate with 

team players

Data Scientists Skills

Soft Skills

Hard Skills



Why Python for Data Science?



Why Python for Data Science?

Easy-to-read and learn (self-learning is straightforward) 

Vibrant community 

Growing and evolving sets of open-sourced libraries 

Data management 

Analytical processing 

Visualization 

Applicable to each step in the data science process 

Notebooks!



Python Basics - the “Hello word” program

#include “studio.h”

int main() {

     printf(“Hello World.\n”);

}

C

public class Hi { 
    public static void main (string [] args) { 
         System.out.println(“Hello world.”); 
     } 
}

Java

print(“Hello world.”)

Python



Python Overview

Python is powerful and fast 
Python plays well with others 
Python runs everywhere 
Python is high-level, friendly and easy to learn  
Python is free

www.python.org



Python Overview

A couple of useful websites for learning Python:

www.python.org 

www.anaconda.com 

http://www.numpy.org 

https://www.scipy.org 

https://matplotlib.org 

https://pandas.pydata.org

http://www.python.org
http://www.anaconda.com
http://www.pythontutor.com
https://www.scipy.org
https://matplotlib.org
https://pandas.pydata.org


What we use in this course
https://www.anaconda.com



Steps to Get Anaconda and run Jupyter notebook

1. Open your browser, type in www.anaconda.com


2. Click the “Download” button in the top-right corner

3. Select the appropriate link for your system (Windows, Mac, Linux)

4. Download the graphical installer with the Python 3.7 version

http://www.anaconda.com


Anaconda Documentation

Scroll down to the bottom of the “Anaconda Download” page, here’s the documentation:



Launch the Anaconda Navigator

Double-Click the Conda symbol:

Here’s what you get

Now let’s launch Jupyter Notebook!



Now Jupyter notebook is launched and you’re brought to a new browser page looks like this

Here you go! you’re all set to enjoy Python - let’s try the “hello world” program!
First type print(“Hello World”)

Then click the “Run” bottom (or ctrl+enter)

Your code is executed and here’s the output:
Comments, start with a pound sign

Actual codes
Results



Comment your codes!

This is a must

Note:

Comments start with the pound sign “#”

They are ignored by Python (not executed)

What happens if I run the above code?
What happens if I run the following code?



Comment your codes!

This is a must

This is what a “bad” code looks like

why bad?

This is what a reasonable code looks like

You are required to write your code in this way



How to get help - use the “help()” function

For example if we want to know more about the print() function used before, simply

type in help(print) in the code line and clicl ctrl+enter:

The help function is very useful to the self-learning process, as well as online materials

for example you should (probably already are) get used to use something like Google. 
It is quite possibly that someone has already done something regarding the questions 
you are asking - there’s no need to figure out everything on your own (just remember 
to give credit to the source)



Exercise 1-3. Use the Jupyter note book as a printer 



Exercise 4-5. Use the Jupyter notebook as a calculator

operation symbol function examples Answers

+ adds 2+3

- subtracts 4.2-1.5

* multiplies 3*91.1

/ divides 2/3

% gives the remainder 2**10

** raises to the power 4%3

== test equality 1==2

!= test inequality 1!=2

5

2.7

273.29999999999995

0.6666666666666666

1024

1

false

true

type in the following examples in your Jupyter notebook and get the answers


