
Atmos 6910
Homework #8
Submit homework to: chris.galli@utah.edu
Assigned Date: November 10, 2016
Due Date: November 17, 2016 Noon 


This assignment will familiarize you with developing simple algorithms using data from grib2 files. This assignment builds upon the data IO techniques and grid parsing from previous assignments. The goal is to focus on approaching the creation of two algorithms that can find the intersection of dew points by lifting a parcel of air using the dry adiabatic lapse rate (DALR).

[bookmark: _GoBack]Task #1

For every grid cell in the grib2 file provided, find the intersection of the 2 meter above ground dew point temperatures for the parcel of air defined as the 2 meter above ground air temperature being lifted using the dry adiabatic lapse rate.

In other words, lift the 2 meter above ground air temperatures using a dry adiabatic lapse rate of 9.8 C per 1000 meters until it reaches the adjusted* 2m dew point temperature for the same grid cell.
*”Adjusted” means applying the 2 C / 1000 meters for each level 

Plot the heights AGL in meters. You do not need to plot the results on a map, or worry about projection issues. A simple plot of the two dimensional dew point heights AGL is enough. In python that would be matplotlib imshow(…). In IDL it might be Image(…).
Goals:
Write two algorithms that can find the intersection of a parcel of air lifted adiabatically to the known surface dew point temperature, adjusting (decreasing) dew point at a rate of 2 C / 1000 meters.
First algorithm must be brute force, looping over each grid cell of the model variable output, and then finding the height where the dew point is reached (the actual algorithm you’ll develop). This algorithm must be in a separate function from the main program.
Second algorithm can be whatever you’d like, but it needs to be contained within a separate function from the main program.
Try to adhere to all of the best practices as you can in your program


Rules and guidelines for lifting the parcel:
1) Use a dry adiabatic lapse rate of 9.8 C / 1000 meters.
2) Use a vertical interval of 100 meters for each comparison.
3) Decrease dew point at a rate of 2 C / 1000 meters
4) Use the 2m above ground air temperature variable from the grib2 for your air parcel.
5) Use the 2m above ground dew point temperature from the grib2 file for the initial dew point temperature values.
6) Use the grib2 file located at: 
a. /uufs/chpc.utah.edu/common/home/u0079358/public_html/atmos6910/Class_8
b. fh.0003_tl.press_gr.awip12
7) Use these records in the grib2 file.
a. 11:1037975:d=2016111018:TMP:2 m above ground:3 hour fcst:
b. 13:1178624:d=2016111018:DPT:2 m above ground:3 hour fcst
Example table of applied algorithm:
	Height AGL (m)
	Parcel T
	Dew Point T
	Delta T

	0
	23.5
	13.1
	10.4

	100
	22.52
	12.9
	9.62

	200
	21.54
	12.7
	8.84

	300
	19.58
	12.5
	8.06

	1300
	10.76
	10.5
	0.26

	1400
	9.78
	10.3
	-0.52



DALR = 9.8 C / 1000m, assume dew point rate = 2 C / 1000m. Hints here: http://www.theweatherprediction.com/habyhints2/502/
We would determine that dew point will have been reached if the parcel of air was lifted 1400 meters (14 iterations).


Answer these questions (worth 20%)

What is the computational complexity of the first algorithm (brute force) in big O notation?
Describe how your second algorithm works and its computational complexity.
With your second algorithm, how does it differ from the first? If there are efficiencies gained between the two, where are they and why is it “better”?
Are there any mathematical relationships in lifting the parcels of air using the DALR that can be used to improve on the first algorithm?
What is the highest AGL value you derived by lifting all of the parcels?
What grid cells, defined by X,Y, contain the max height you found in number 5 above?
 
Email this completed document to chris.galli@utah.edu. Use the subject of ”ATMOS 6910 Homework 8”.


Email your program (code) and attach your output plot to chris.galli@utah.edu.  Use the subject of ”ATMOS 6910 Homework 8 Task 1”.


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

