Mesoscale Tools
Many of the tools that are important to rely on at the mesoscale level are some of the newer technology platforms for making observations. Essential sources of data and information at this scale include


- Lightning Data


- Doppler Radar


- Mesoscale Analyses and Prognoses (including local models and grid point data)


- Soundings


- Wind Profiler Data


- Local Topographic Features

Lightning Data

Lightning data aid the forecaster in determining where the strongest vertical motion is located, and are also helpful in assessing the movement, intensification, severity, and decay of any convection that may be present. See figures 3.6 and 3.7 for examples.
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Figure 3.6:  Lightning Strike Product, National Lightning Detection Network (04 August 98, ~2000Z). This chart represents the lightning detection coverage for the entire CONUS.  This product is available at:

http://www.mais.afwa.af.mil/lightning_applet/lightning.html
Lightning Strike Display: 

This product, which comes from the AFWA Military Aircrew Information System (MAIS) provides a "near" real time display of lightning in the United States. Crosshairs plotted on the map indicate a lightning strike within a specified time range. This time range is annotated on the bottom of the WWW browser along with the total number of strikes in the current view. The lightning strikes are time lapsed into six categories to assist in distinguishing lightning progression, as shown below: 
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The table above shows the different colors used when lightning is plotted. Lightning is plotted in the top-most red color and fades to the green color at the bottom over the time lapse.  As the user clicks on a specific point on the map display, the web system will display a zoomed-up version of the product, indicating where the lightning is occurring. Figure 3.7 shows such an example near near Dallas and Fort Worth in Texas with meso-gamma precision.  
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 Figure 3.7:  Lightning Strike Product, National Lightning Detection Network (04 August 98, ~2000Z). This chart represents the lightning detection coverage over the Dallas/ Fort Worth area, demonstrating the mesoscale intelligence provided by this data . 

Use caution: the lightning strike product may be up to 10 minutes old.  Lightning sensors only detect up to 90% of cloud-to-ground strikes and no cloud-to-cloud strikes. Furthermore, keep in mind that this product comes from the National Lightning Detection Network (NLDN). As the source of the MAIS’s lightning database, NLDN provides coverage over all of CONUS, with a spatial accuracy of  0.5 km.  NLDN can detect  80% to 90% of cloud-to-ground strikes across the entire U.S. It is NOT designed to detect cloud-to-cloud lightning. 

· So, how does one use this to deal with developing storms (i.e. When will the first lightning strike occur?).  One suggestion is to use the yellow areas on the AFWIN/MAIS radar product as an indicator of potential lightning.  Keep constant watch on the sky for explosively growing storms when you are under National Weather Service a severe thunderstorm watch.  There are a few good thumb-rules to keep in mind when you are watching for lightning:

· 90% of all lightning strikes occur within 5 nm of the main storm cell

· 9% of all lightning strikes occur between 5 and 10 nm of the main storm cell

·  1% of all lightning strikes occur farther than  10 nm of the main storm cell
· Be on your guard with dissipating storms: these may no longer look threatening, but may contain residual electrification:

· Check radar loop for the last time period that a storm had yellow area and lightning data for last strike

· Wait at least 30 minutes for both of these to be true before considering the hazard to have passed
Doppler Radar

With the arrival of WSR-88D radars at numerous locations throughout the country, a new era in mesoscale remote sensing is beginning. Rapidly updated information regarding the local wind direction and speed in both the horizontal and vertical, along with detailed information on the areal extent and intensity of all forms of precipitation, will prove to be invaluable when making local forecasts.  Figure 3.8 shows an example of such radar output over the south-central United States. One advantage of the copious radar data 

that is available is that it can be used to compare with mesoscale model precipitation forecasts.  In Figure 3.9, we see a 3 hour precipitation forecast from the AFWA MM5. AFWA has configured the color scales of the MM5 precipitation forecast to subjectively correspond to radar reflectivity.  Thus, the MM5 forecasts of precipitation can be viewed as a kind of forecast radar image.  Notice that we can compare figures 3.8 and 3.9.  

[image: image3.jpg]



Figure 3.8:  NEXRAD Radar Summary (06 August 98, ~1238Z). This chart represents the radar display from AFWIN, showing areas of precipitation. 

Over Texas, we see a series of convective cells, bringing rainshowers to the Dallas/Fort Worth area.  Just south of Dallas, at Fort Hood, heavy thunderstorms were reported  (Figure 3.10). Also during this period of thunderstorm activity, Corsicana Texas reported 0.45 inches of rain, which verifies well with the MM5 product in figure 3.9.  Dallas also reported light rain, though only a trace had been measured to that point.   When we analyze the radar data in conjunction with surface observations and MM5 output, we conclude that MM5 is performing respectably well in this situation.  The model does seem to over-forecast precipitation around Dallas, but otherwise does well. 
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Figure 3.9:  MM5 12 km 3 hour precipitation forecast (06 August 98, ~1200Z). This chart from the MM5 12 km output can be compared to the radar display from AFWIN (Figure 3.C), to initialize the models’ forecasting accuracy over various areas of precipitation. This particular product is a six-hour forecast.

STATION: KGRK     / 722576      ELEVATION: 1013 feet

CITY:  FORT HOOD/GRAY AAF   LAT/LONG: 31.07N , -97.83W
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1998 
1355Z 
7.00 
Light Showers 
330 
8 
009 SCT 050 SCT 150 BKN 250 BKN 
71 
71 
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1155Z 
5.00 
Thundershower 
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71 
71 
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71 
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NA 
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Figure 3.10:  Surface Weather Observations from KGRK (Ft. Hood, Texas)  Compare surface obs to MM5 and radar output  









