

    
      
          
            
  


GPDS: Geophysical Data Science

Welcome to the Geophysical Data Science workspace. Herein you’ll find information and content
related to the development of knowledge and understanding of physical processes in the Earth
Sytem and statistical tools to analyze them.

As a start, the material is based on course exercises and lectures. You are free to utilize this
material, but encouraged strongly to contribute back.

Most of the activities and lectures are based on jupyter notebooks <jupyter.org>, and in general
utilize the python programming language.

All material Copyright, 2013-2018


Course Material

Currently material from courses at the University of Oslo are provided. This includes:
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GEO4310 Statiscal and Stochastic Methods in Hydrology

Fall 2017 Course Notes


Description

GEO4310/GEO9310 [http://www.uio.no/studier/emner/matnat/geofag/GEO4310/] is a core course for hydrology students at Master level and candidate course for PhD
students. The course reviews statistical analysis methods and provides a
foundation for time series analysis and
stochastic modeling of geophysical time series. Theoretical material includes:
Moments analysis of times series,
continuous and discrete probability distributions and their applications in
hydrology, frequency analysis,
hypotheses testing, goodness-of-fit testing, simple and multiple regression
analysis, ANOVA, time series analysis
and stochastic modeling, error theory, and uncertainty analysis. We utilize
tools from the data science domain to
learn these concepts. You will be introduced to basic scripting in Python for
data analysis

Goal: Students should have a fundamental grasp for understanding complex data related to hydrology.

After the course you will be able:


	To perform quality control of data


	To analyze and classify types of hydrological time series


	To perform frequency analysis of extreme values of precipitation, floods, low flow


	To perform hypotheses testing, goodness-of-fit testing


	To model different types of hydrological time series (purely random, stationary, non-stationary, etc.)


	To perform uncertainty analysis







Course Details


Overview






	
	
	




	Instructor

	:

	John F. Burkhart, 326 Geosciences, (john.burkhart@geo.uio.no)



	Class Time

	:

	Tue 14-16 & Thr 10-12; Fri 09-12 (lab)



	Assistants

	:

	Bikas Chandra Bhattarai, (b.c.bhattarai@geo.uio.no)



	Text

	:

	A compendium is provide. References to other books provided as required.



	Website

	:

	Course notes are available at http://folk.uio.no/johnbur/GEO4310/index.html



	Grading

	:

	Exercises/participation 50%; Written Final Examination 50%







	Forum / Fronter


– We will be using Fronter. See the link to the appropriate semester below for information on how to acess the site.






	Suggested Reading


– The course uses a compendium available through Fronter. The compendium was originally written by Professor Chong-Yu Xu and is updated yearly. Students are expected to complete all reading assignments prior to lectures. Additional reading assignments may be required – sources will be provided.






	Software


– Mostly we will be using Python as a scripting language for exercises. Some exercises may also be written using R. In the first lab exercise we will go through a ‘scientific computing workflow’. If you have not already acquired a ‘reproduceable science’ workflow, then I strongly encourage you to focus on it for the benefit of your academic endeavors.






	Exercises


– The lab exercises are a required component of the course and account for 50% of your grade. In some cases there will not be time within the course time to complete the tasks. In this case, you’ll have to continue working on these on your own. All resources for completing any exercises are available for free (e.g. the software is open source) and all required datasets are available through Fronter if they are not openly available datasets. The exercises are generally due 1 week following the lab. See the grading policy for more information.






	Grading Policy



– Your course grade will be based on class participation, the exercises (50%), and the final exam (50%). The exercises are due 1 week following each lab. This is a hard deadline, with the following grade reduction:


	1-2 days late, 5%


	2-4 days late, 15%


	3-7 days late, 30%


	>7 days late, not accepted.







Should you require further time for an exercise inform us in advance! Just be warned, it’s unlikely we’ll accept your excuse.

—The exam date is posted on the UiO course homepage, and by following the appropriate semester link below. Regarding participation, there is a lot of material covered in this course – it’s wise to listen for highlighted concepts in the lectures.






	Collaboration:


– Working together on the exercises is strongly encouraged and permitted. However, what you submit should be your own work, and reflect your own understanding of the material. For your own benefit, do not just copy others answers or computer code. Remember, 50% of the grade is based on an exam.
– Cheating is unacceptable and the final exam will ultimately reflect your own retention of information.






	Getting help


– Feel free to contact any of your instructors as a first resource if you are seeking extra information on an assignment or lecture.

—You can email me, but it is likely I’ll (anonymously) post the query to the discussion forum for the benefit of others.





– Feel free to stop by during office hours, or otherwise (rm. 326, Geosciences)









Prior Semester Notes



	GEO4310 – Fall 2014

	GEO4310 – Fall 2015

	GEO4310 – Fall 2017













          

      

      

    

  

    
      
          
            
  


GEO4310 – Fall 2015

Information and Discussion is hosted at Fronter [http://fronter.com/uio]

Lecture, lab, and exam scheduling is available on the semester homepage [http://www.uio.no/studier/emner/matnat/geofag/GEO4310/h15/index.html]


Lecture Notes

Lecture 01 [http://nbviewer.ipython.org/github/jfburkhart/geo4310/blob/master/GEO4310-Lecture01.ipynb]

Lecture 02 [http://nbviewer.ipython.org/github/jfburkhart/geo4310/blob/master/GEO4310-Lecture02.ipynb]

Lecture 03 [http://nbviewer.ipython.org/github/jfburkhart/geo4310/blob/master/GEO4310-Lecture03.ipynb]

Lecture 04 [http://nbviewer.ipython.org/github/jfburkhart/geo4310/blob/master/GEO4310-Lecture04.ipynb]










          

      

      

    

  

    
      
          
            
  


GEO4310 – Fall 2014

Information and Discussion is hosted at Piazza [https://piazza.com/uio.no/fall2014/geo4310/home]

Lecture, lab, and exam scheduling is available on the semester homepage [http://www.uio.no/studier/emner/matnat/geofag/GEO4310/h14/index.html]


Lecture Notes

See the GEO4310 Github repository [https://github.com/jfburkhart/geo4310]







          

      

      

    

  

    
      
          
            
  


GEO4310 – Fall 2017

Information and Discussion is hosted at Fronter [http://fronter.com/uio]

Lecture, lab, and exam scheduling is available on the semester homepage [http://www.uio.no/studier/emner/matnat/geofag/GEO4310/h17/index.html]


Lecture Notes

Lecture notes will be posted here as they become available.




Data Science Tools


Overview

Getting started with data scientific analysis, programs, statistics, and general data science tools can be a bit daunting. This course has the ambition to guide you through this process with the objective of providing a fundamental knowledge of statistical processes related to hydrologic and meteorologic analysis.

While the main objective of this course is that you walk away with an appreciation for stochastic processes, you should also gain powerful tools to conduct in depth analysis of complex data sets.

Herein, I hope to provide some resources related to learning fundamental data science skills.


Installing Python

The easiest way to get started with data science is to learn Python [https://python.org]. Python is a powerful and simple object oriented language that greatly facilitates data processing. While there are other languages to choose from (e.g. Julia, R, etc.), a great benefit to python is that once you have learned it, you will have at your fingertips the resources to build things!

To get started, I recommend to download the Anaconda Python [https://www.anaconda.com/download/]. It comes packaged with most of the things you will need ever.




Learn the basics

We will go over the basic aspects of the language during our first exercise session. However, you should plan to spend a great deal more time to learn the language. You will not become an expert immediately, but it won’t take too long either before you start to appreciate what you can accomplish with a few lines of code. Most importantly is to understand the basics of the language, libraries, and data structure. For this, follow the free interactive Python tutorial by DataCamp [https://www.datacamp.com/courses/intro-to-python-for-data-science]. This 4 hour coding course focuses on how to get started with Python for data science and by the end you should be comfortable with the basic concepts of the language.

Specifically learn: Lists, Tuples, Dictionaries, List comprehensions, Dictionary comprehensions




understand modules

Python alone is not tremendously useful and quite inefficient. You will have to use various modules that are freely available and provide much more rapid computations. This is the fun part now! Take some time to complete the following tutorials:


	Numpy Quickstart [https://docs.scipy.org/doc/numpy-dev/user/quickstart.html]


	Scipy Tutorials [https://docs.scipy.org/doc/scipy/reference/tutorial/index.html] are great. Specifically, check out the ‘stats’ module.


	Ten Minutes to Pandas [http://pandas.pydata.org/pandas-docs/stable/10min.html] is an important resource. You will be using Pandas quite extensively in the exercises of this course.




You can also see DataCamp’s Pandas Foundations course or Google “Python for Data Analysis by Wes McKinney” you’ll probably find a pdf to download [http://www3.canisius.edu/~yany/python/Python4DataAnalysis.pdf].
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