Name_________________________

SO441 Lab 3:  Vorticity and vorticity advection

Objectives:
· Familiarity with web sites that show upper-air data
· Interpretation of upper-level vorticity, both relative and absolute, and its relationship to surface pressure 
· Analysis of vorticity and vorticity advection at 500 mb
· Analysis of temperature advection at 850 mb
· Analysis of sea level pressure after vorticity and temperature advection
· Analysis of resulting precipitation

General tasks / introduction.

In this Lab, you will be using the archives of weather data at Plymouth State University to explore vorticity and the effects of vorticity and temperature advection associated with the passage of an upper-level trough through the eastern U.S. on February 5-6, 2010.  Those dates are significant because Baltimore received an astounding 25” (63 cm) of snow!  It is important to recognize the weather pattern that produced such a heavy snow event, because it may (hopefully?) repeat itself this coming winter.  

To examine the evolution of this weather event, we will look at the 500 mb chart, the 850 mb chart, the sea level pressure chart, and the composite radar reflectivity.  All of these are provided via the Plymouth State University archives.  

For this lab, you will build a PPT brief of weather charts you create from the archives at Plymouth State.  In your brief, you will annotate the charts to highlight areas of rising motion, vorticity advection,etc.  Then you will write a 1.5-page summary of the evolution of the upper-level trough and its associated vorticity and temperature advection.  You will use sea level pressure and composite radar charts to explain the changes in weather patterns at the surface in context of the upper levels.

Specific tasks.

1.  Visit the Archived part of http://vortex.plymouth.edu.  Under Upper Air Products, click on the 3rd link, “Overlays of Pressure Level or Whole Sounding…”  Click around here to familiarize yourself with the interface.  Note that you can overlay two variables to create a composite chart.  You can also overlay contours on top of the station model.  

2.  Under the Upper Air Products page from #1 above (http://vortex.plymouth.edu/ua-u.html), build an overlay chart to show both the station model and then contour the 500 mb heights for 12Z 05 February 2010.  

Region: Contiguous US			Map Size: 1024x768		
Variable1: Composite Plot (dm)		Level: 500 mb	
Color: Black					Scaling: 0.7	

Variable2: Geopotential Height		Level : 500 mb
Contour/Plot Type: line			Interval: 60		Color: Black


[image: [GIF]]The figure should look like this:  

















Now do the same for 00Z on 06 Feb 2010 and 12Z on 06 Feb 2010.  Place all 3 images into Power Point, one image per slide (label the slides accordingly).

On each slide, using the tools in Power Point, indicate where you expect to find the largest region(s) of absolute vorticity.

3.  Now in the same Make Your Own… window, you are going to build charts of 500 mb Absolute Vorticity, and overlay the 500 mb wind vectors, for the 3 map times in #1.  Variable1 should be Absolute Vorticity, keep the same Map Size, Scaling, and levels.  Change the Coutour/Plot Type to “color fill”, and the Interval to 2.  Variable2 should be “Wind Vectors”, the level 500 mb, and the Contour/Plot Type “line”.  

[image: [GIF]]Your first chart should look like this:  












Add these 3 charts to your Power Point brief.  Annotate on each one the region where you think the largest vorticity advection should be.   Remember the magnitude of vorticity advection is .  


4.  Now create 3 charts to show 850 mb temperature and wind vectors.  Variable1 should be “Temperature”, Level “850 mb”, Contour/Plot Type: “color fill”, and Interval 2.  Variable2 should still be “Wind Vectors”.  Build one chart for each of the map times of parts 1 and 2 above.  Add the images to your Power Point brief.  Annotate on each where you expect the greatest warm and cold temperature advection to occur.  Remember temperature advection is 

5.  To verify your charts in part 4, now use Plymouth State to create plots of Temperature Advection at 850 mb.  Select color fill, interval 1, and Variable2 should be set to “No Overlay Variable”.  Add these 3 charts to your Power Point brief.  (You should now have 12 images, one per slide).

6.  Return to the Plymouth State University archive, and this time select Contoured Surface Data Maps (http://vortex.plymouth.edu/sfccalc-u.html) under the Make Your Own…  Now we wish to create contours of Sea Level Pressure for the 3 map times (12Z 5 Feb 2010, 00Z 6 Feb 2010, and 12Z 6 Feb 2010).  Let’s zoom in on Annapolis by typing KNAK as the Station ID and using Zoom Factor “Zoom out x 200%”.  Select Sea Level Pressure as the variable, use 2 as the interval, line as the Contour Type, 0.7 Scaling, and 1024x768 as Map Size.  Add these 3 images to your brief, and use a Blue “H” and Red “L” to note the locations of the surface lows.

Using a different color / style for each, annotate the approximate locations of greatest 500 mb Vorticity Advection and 850 mb Temperature Advection.  Do this for each of the 3 Sea Level Pressure charts.

7.  Finally, to get a sense of precipitation that was ongoing during the heavy snow event, return to Plymouth State University Archived Data, and this time select “Radar Control Message (RCM)”.  Zoom again by 200% to KNAK, and include the county outlines.  Map size 1024x768.  On these three images, annotate the locations of the surface Lows and Highs, the region(s) of 500 mb Vorticity Advection, and the region(s) of 850 mb warm & cold air temperature advection.

You should now have 18 slides with 18 images in your brief, many of them annotated following the guidance above.  

Your task now is to write a 1.5-2 page (double-spaced is fine) summary of this weather event.  Discuss the evolution of the sea level pressure field, particularly in context of the 500-mb trough, 500 mb vorticity advection, and 850 mb temperature advection.  Conclude with an analysis of the precipitation field: how do the radar images relate to the 500 mb and 850 mb charts?  

Deliverables:  Print your brief with 3 slides per page.  Attach to it your 1.5-2 page written discussion.  
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