ATM 311

GEMPAK In-class Exercise

Ross A. Lazear

GEMPAK (General Meteorological Package) is a very useful tool for displaying meteorological data.  Many atmospheric scientists use GEMPAK for figures in their publications and conference presentations, including UAlbany’s synoptic/mesoscale faculty members and graduate students.  

The package includes software for displaying observed (RAOB) data, model data, vertical cross-sections, soundings, and more.  For this exercise, we’ll be looking at “gridded” model data on pressure surfaces, so we’ll use the program GDPLOT2 (grid plot).

After logging onto the linux side of the lab computers, open a terminal (right-click, open terminal), and type gdplot2.

You should see the following:

 GDFILE    Grid file                         $GEMDATA/HRCBOB.GRD

 GDATTIM   Grid date/time                    LAST

 GLEVEL    Grid level                        500

 GVCORD    Grid vertical coordinate          PRES

 PANEL     Panel loc/color/dash/width/regn   0

 SKIP      Skip_cntr/skip_plt_x;skip_plt_y   0

 SCALE     Scalar scale / vector scale       999

 GDPFUN    Scalar grid or vector grid funct  TMPC

 …

 … 

 … 

 …
 Parameters requested: GDFILE,GDATTIM,GLEVEL,GVCORD,PANEL,SKIP,SCALE,GDPFUN,

 TYPE,CONTUR,CINT,LINE,FINT,FLINE,HILO,HLSYM,CLRBAR,WIND,REFVEC,TITLE,TEXT,

 CLEAR,GAREA,IJSKIP,PROJ,MAP,MSCALE,LATLON,DEVICE,STNPLT,SATFIL,RADFIL,

 IMCBAR,LUTFIL,STREAM,POSN,COLORS,MARKER,GRDLBL,FILTER.

This is a list showing all of the variables that can be changed in gdplot to create the desired plot.  Typing “phelp” followed by any of the variable names will give you information about the variable.  The help text can then be scrolled through using the space bar.  Give this a try with any of the variables listed.  The first thing you’ll want to change is the data file (GDFILE).  We’ll be looking at the development of the cyclone that ultimately produced lake-effect snows across the Great Lakes on November 18, 2016:
gdfile = /spare11/ralazear/gem/16111800_avn211.gem
Next, let’s change the forecast time we’ll be looking at to forecast hour 18.  This is done using the variable GDATTIM:

gdattim = F18
The first map we’ll want to look at is 500-mb geopotential height.  Set the level to 500 using glevel, the vertical coordinate to pressure, and the function to height (hght):

glevel = 500

gvcord = pres

gdpfun = hght

Try running the program to see what we have.  To do this, simply type “run”.  You’ll see that the plot is kind of ugly, so let’s fix it up.  After you’ve entered each of these lines, type “run” to see the changes you’ve made.  NOTE:  NEVER close the x-window (the window that opens when you run GEMPAK).  This results in unfinished processes on the computer that can cause lots of problems.

map = 8//2 (changes the map color to dark brown (color 8), and the thickness to 2 pixels

contur = 3/1 (smoothes the contours)

proj = utm (changes the map projection)

garea = LSE- (centers the map on La Crosse, Wisconsin, zoomed out once)

text = .8/3/hw (text is smaller, and in Times New Roman font)
Now, let’s add 500-mb wind barbs.  Again, type “run” after each of these commands to see the changes you are making.  This will help you get a feel for what each variable does in GEMPAK.  Note that in gdpfun, we simply add the wind after an exclamation point:

gdpfun = hght!kntv(wnd)   (height, and wind in knots will be plotted)

type = c!b  (plots height as a contour, and wind as a barb)

wind = bk1/.8  (winds are color 1, white, and size .8)

filter = 3  (reduces the number of wind barbs)
The variable “cint” stands for contour interval.  It’s defaulted to 80 m.  Play around with the contour interval; try changing it to 30, then 20, then 120, re-drawing the map each time.  Then, change it back to 60, which is most commonly used for 500-mb height.

NOTE:  Typing the letter “l” will list all of the GEMPAK variables that can be changed within the specific program you’re in…in this case, gdplot2.  You can enter this at any time to see what you have changed.

NOTE 2:  As previously mentioned, the command “phelp” before any variable (i.e., phelp cint) will tell you everything you need to know about a GEMPAK variable.  Try typing “phelp colors” to get a list of all possible GEMPAK colors.  Setting the variable “line” equal to one of the colors in the list will change the color of the contours.  Try it!
Now that you have a map of 500-mb heights and winds, answer the following questions on a separate piece of paper as you continue your GEMPAKing (yes, it can be used as a verb….):

1)  Where, geographically is the 500-mb trough axis?

2)  Where do you expect there to be cyclonic vorticity advection (CVA)?

Before we move on, type:

save 500hght

This will save your settings.  You can restore these settings by typing:

restore 500hght
As previously mentioned, you can also change the color and width of the contours using the variable “line.”  It’s defaulted to “3,” which is green.  Try changing “line” to other integers to get new colors.  You can also try changing the pressure level (variable “glevel”) to other pressure levels (850, 300, etc.), but be sure to set it back to 500 when you’re done testing.
Moving on…  Let’s plot the vorticity!  In this case, we’ll be plotting the “absolute vorticity,” which combines vorticity due to the rotation of the earth, with vorticity of the winds.

gdpfun = avor(wnd)!kntv(wnd)   (plots the absolute vorticity, and the wind in knots)
type = f!b (this changes the plot to be color-filled, rather than contoured)

fline = 28-15 (this will make the colors a nice gradient from cool-warm colors)
clrbar = 1  (creates a color bar on the lower left)
scale = 5 (since vorticity is on the order of 10-5, we’ll multiply everything by 105)

fint = 5 (fill interval of 5 105 s-1)
filter = 1

wind = bk29 (winds are in knots, colored dark purple)
save 500avor

run

3)  Where is the vorticity maximum (or maxima) located?  Does this appear to be shear vorticity or curvature vorticity, or both?

4)  Where do you think the greatest CVA is located based on this plot?  Look for where the winds are strong and most perpendicular to the contours of a maximum in vorticity.  

With GEMPAK, we can easily plot the actual 500-mb vorticity advection:
gdpfun = adv(avor(wnd),wnd)    (advection of vorticity by the wind)

scale = 9

fint = 8
save 500vortadv

run

5)  Where is the maximum in 500-mb vorticity advection (CVA)?  Are there any other local maxima?  Is the CVA where you thought it would be in question 4?

Now, on your own, try and plot the 850-mb temperature in Celsius (tmpc in GEMPAK), and wind barbs in knots.  Remember that you need to set a fill interval (fint), change the pressure level, variable, etc.  Feel free to experiment with the colors (fline).  First, set the scale to zero, since we want to plot the temperature as is:
scale = 0

Answer the following questions once you have the 850-mb temperature plotted:

6)  Where, geographically, is the strongest cold air advection at 850 mb?
7)  Where, geographically, is the strongest warm air advection at 850 mb?

8)  Is there any frontogenesis?  If so, where?

Finally, let’s plot the six-hour precipitation (in millimeters) for the six-hour period following this time:
glevel = 0

gvcord = none

gdpfun = p06m

line = 29-15//2

scale = 0

type = c

cint = 3

gdattim = f24

8)  Where is the precipitation maximized?  What is the forcing mechanism that is resulting in this region of heavy precipitation?
****IMPORTANT****

When you are finished creating your GEMPAK plots, type “exit”.  Then, when you are back at the main linux prompt in your terminal window, type “gpend”.  This will terminate any existing GEMPAK processes, thus preventing overusing the computer’s memory.  Never, ever, ever, ever, close the GEMPAK X-Window!
