
Atmos 6910
Homework #3
Submit homework to: chris.galli@utah.edu
Assigned Date: October 25, 2016
Due Date: October 31, 2016 23:59:59 LOCAL


This assignment builds on the experience from assignment 2, and even uses the same CSV data file. You will be using techniques we have not gone over in class yet, but they are common to most data processing activities and are unavoidable (such as looping over simple arrays). You can use any language you’d like, including any shortcuts within those languages to make the solution a practical one.

This assignment has two Tasks, which are separate deliverables.

This exercise will have second part assigned after class 4 (the second half of input and output). You can wait to submit both assignments on that deadline if you’d like. Getting as much done with this assignment, however, will get you positioned to continue.   
 
Task #1

Derive the average relative humidity for each matching set of times from three different data sources. These include the following:

The dat_h.csv file from assignment 2.
The overlapping time series for the weather station WBB from the MesoWest API. (URL provided below.)
The overlapping time series for the weather station MTMET from a NetCDF file called mtmet.nc. (Location provided below.)

“Matching set of times” means that all three data sets contain an observed value for the exact same time. Put another way, you need to devise a way to find the intersection of three sets of data based on their timestamps and then compute the average value of the three corresponding relative humidity values.

For each matching instance of time, write the three relative humidity values to a new CSV file called average.csv, with an additional column containing the average value rounded to the tenth. It will look something like this:

date,station1,wbb,mtmet,avg
12/1/15 0:00,57.4,50.0,53.5,53.6
12/1/15 1:00,57.2,48.4,56.2,53.9
12/1/15 2:00,59.8,50.1,57.1,55.7

  
Resources

The API call to get the WBB data is exactly this:

http://api.mesowest.net/v2/stations/timeseries?&stid=wbb&token=demotoken&start=201512010000&end=201602282359&vars=relative_humidity&output=csv&timeformat=%m/%d/%y%20%H:%M

You may want to use a web browser to download the file, or the “curl” or “wget” utility from the command line in Unix.
 
The netCDF file is located in our class directory space in CHPC:
/uufs/chpc.utah.edu/common/home/u0079358/public_html/atmos6910/Class_3

or via the web
http://www.inscc.utah.edu/~u0079358/atmos6910/Class_3/


Questions

Questions regarding the approach (the easy stuff because it’s simply restating the homework objective from above in your own words).

1)  What’s your stated end goal? Write a brief description that will help guide you through these tasks.


2)  Why are you doing this? This is not meant as an existential question; rather, it is a reflection of the stated end goal in the context of the bigger picture.


3)  What data do you need to satisfy this task?


4)  Where will you get the data you need?


5)  How will you use/consume the data you need?



Questions regarding the programming (coding) to accomplish the tasks.

6)  What file formats are you going to open, and what is each of their data types?


7)  Are there any attributes of the data in the files that you have never seen before?


8)  What’s the end goal of the tasks again? (yes, seriously)


9)  What libraries or modules or packages are going to be required to read and work with the files?


10)  What is the common element that will be compared in all three files to determine a successful observation match? 


11)  What variables other than “rh” are in the mtmet.nc file?


12)  What’s the max average relative humidity and at what time did it occur?


13)  Describe the technique you used to find matching times from all three files. Describe another way that you didn’t employ. Discuss the pros and cons of each.


14)  Send this homework document completed in an email. Additionally, provide the code you created to complete this task. Attach the file. Email these to chris.galli@utah.edu with the subject of “ATMOS 6910 Homework 3 Task 1”


Task #2

Copy the the uunet.tar file provided in the Class_3 directory to your own environment, and extract the NetCDF files to work on. If you don’t know how to work with tar files or work with gzip, you’ll need to search for resources to do so.

Write a program that creates a data output file (your choice of file format and data organization) that contains the average temperatures for each station for every 18z to 19z time period for each day in January, 2016. You must consider all observations 12 minutes prior to and after the hour period noted above. The 12 minute threshold is inclusive. The average temperature values will represent the 18z time, so denote that accordingly in your output file.

For example, imagine these are data for a times series from station ABC:

#station ABC
Date,temperature
Jan 15 2016 17:45,6.4
Jan 15 2016 17:50,6.3
Jan 15 2016 18:30,6.4
Jan 15 2016 19:00,6.2
Jan 15 2016 19:10,5.7
Jan 15 2016 19:13,5.1

Four of these values fall within the criteria for the Jan 15 18z-19z (+/- 12 minutes). The first and last do not, as they are outside the bounds of our defined time threshold.


1) Email your code(s) and output file to chris.galli@utah.edu. Use the subject of ”ATMOS 6910 Homework 3 Task 2”. 


Please email me if you have any questions or need clarification.
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