LAB ASSIGNMENT #8: 

(due Tuesday, October 11)

Learning Objectives-

Upon completion of this lab, you will be able to:

- Use C-shell scripts to create 4-panel plots in GEMPAK.

- Apply different diagnostics in order to provide insight into a cyclogenesis case.

- Consider which dynamical processes are most important in a given case.

For the following problems, analyze the 42-hour forecast from the 1200 UTC 28 September 2016 AVN model run by setting your gdfile to: 

$MODELDATA/16092812_avn003.gem 

Your final scripts should create PostScript files for printing, but you may want to set device=xw while you’re debugging your scripts and analyzing the data. As usual, you should use the title parameter to briefly describe each panel, and then staple your plot (along with printouts of the script used) together with this sheet. Please only turn in ONE four-panel plot.
1) Write a script that gives as its output the following four-panel plot:

a) In the upper-left quadrant, plot:

      - 300 mb geopotential height (contour interval 120 m, solid contours)

      - 300 mb divergence (contour interval 2x10-5 s-1 (use this information to set your scale appropriately), solid contours, positive values only)

      - 300-mb wind speed in knots (color-filled contours; contour interval 20 knots starting at 70 knots). Include a color bar (see below for help with this). 

In addition, use the following settings:

CONTUR   = 3/1

PROJ     = UTM

GAREA    = 35;-68;60;-30
b) In the upper-right quadrant, plot the:

- 300-700-mb thickness (contour interval 60 m, solid contours)

- 500 mb relative geostrophic vorticity [color-filled contours; contour interval 16 vorticity units (1 vort. unit = 10−5 s−1, use this information to set your scale) starting at 8 vort. units (no shading should be used for values less than 8 vort. units)].  

- 500 mb positive vorticity advection accomplished by the thermal wind within the 300-700 mb layer (contoured every 1x10-8 s-2 beginning at 1x10-8 s-2). 

Use the same contur, proj, and garea as in (a).  Make sure that you include a color bar. If   you need some help set:




CLRBAR   = 1/h/lc/.5;.00/.4/1|.6

   Hint: For the vorticity advection term, set:

                                         GFUNC  = adv(vor(geo@500), thrm)
               GLEVEL = 300:700

               SCALE  = 8

c) In the lower-left quadrant, plot the:

      - 850 mb temperature (contour interval 3°C; solid contours for positive values and zero, dashed contours for negative values)

      - 850 hPa geopotential heights (contour interval 30 m, solid contours). 

Use the same contur, proj, and garea as in (a).
d) In the lower-right quadrant, plot the sea-level pressure (contour interval 4 hPa, solid contours). 

Use the same contur, proj, and garea as in (a).  You will need to modify gvcord and glev appropriately. 

Use your GEMPAK color table to set an appropriate fline for the color fills.  Make sure that your plots are neat and legible, with titles describing what is plotted!!! (abbreviations are encouraged to get all information on one line).  
Once you’ve produced your plot, address the following statements on a separate sheet of paper. For all answers make sure to discuss the pertinent dynamics relevant to each panel.

2) Discuss what role, if any, the upper-level jet streak at 300 hPa may play in fostering the development of the surface cyclone just to the east of Newfoundland.  How about upper level curvature? 

3) Estimate whether the 500 hPa relative geostrophic vorticity that is plotted is largely shear or curvature vorticity. What insight, if any, does consideration of the positive vorticity advection by the thermal wind provide about the development of the surface cyclone? (Hint: Think Sutcliffe)

4) Discuss whether or not the 850 hPa geopotential wind is conducive for strengthening the 850 hPa temperature gradient along both the cold and warm front. If yes, where would you expect vertical motions along the fronts?

5) Upon consideration of 2-4, which panel or panels seem to best illustrate the processes that facilitate the development of the cyclone? Explain.

