[image: image1.png]22 Jul 98
Hednesday
12002

fir Force
Heather
fgency

HMS

Model Time
980722032

1

% 4

4

NN SR NN
i //f///////ﬂ/

SFC_THP

- 110.0

B w0

Yis5D

Surface Minds (KTS) /Temperature (deg F)




Figure A2.9: Surface Temperature colored at 5F intervals, 

with surface  wind barbs.
Surface Severe Dewpoints - 

                        Surface dewpoints colored at 5F intervals, beginning at 45F. This product

useful for identifying moist areas favorable for thunderstorm development.

See Figure A2.10 for an example. 

Wind Chill. –

Wind chills, starting at 20F. Thresholds are every 10F. 

Heat Index – 

Heat index, starting at 80F. Thresholds are every 10F. See Figure A2.11

for an example.
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Figure A2.10: Surface Severe Dewpoint Temperatures.
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Figure A2.11: Heat Index from the AFWA MM5.
Upper Air Heights/Temp - 

                        Heights and temperature products at 925, 850, 700, 500, 400, 300, 250,

and 200mb. The heights are contoured, and temperatures are colored at

2.5C intervals.  See Figure A2.12 for an example.
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Figure A2.12: 500 mb Geopotential Heights and Temperatures from the

AFWA MM5.
IV. Hazards

Surface Visibility – 

Visibility, with intervals of less than .5, 1, 2, 3, 4, 6, and 8 miles.

The algorithm was originally developed by the Forecast Systems Lab

(FSL) and estimates the visibility at the surface based on state of    

surface relative humidity and surface dewpoint depression. See Figure

A2.13 for an example.
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Figure A2.13: Surface Visibility from the AFWA MM5.
Icing  -

Icing at various levels: 2000 and 5000ft AGL, and 10, 15, 20 and 25Kft

MSL. RH is used to determine the areal coverage of icing and liquid water

is used to determine the intensity (light, moderate or severe).  Algorithm

provided by AF Research Lab (AFRL) and based upon research conducted

by National Center for Atmospheric Research (NCAR). See Figure A2.14

for an example.
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Figure A2.14: UCAR Icing algorithm product from the AFWA MM5.
Turbulence - 
Turbulence, at various levels: 2000 and 5000ft AGL, and 10 through

50Kft MSL, at 5000ft intervals.  Includes turbulent kinetic energy (TKE)

due to convection, shear and gravity waves. Algorithm provided by

AF Research Lab (AFRL) and based upon research conducted by Forecast

Systems Lab (FSL).  Turbulence is categorized as light, moderate, and

severe. See Figure A2.15 for an example.
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Figure A2.15: 30Kft turbulence product  from the AFWA MM5.
V. Precipitation

Accumulated Precip - 

Accumulated precipitation in inches, up to the valid time of the product.

For example, the 24hr product would be accumulated precip from 00 thru

24 hours.

Accumulated Precip/700mb Vertical Velocity - 

Same as above, but includes 700mb vertical velocities at the specific time

period. For example, with Vertical Velocities. 18 hour product would have

accumulated precip from 00 thru 18 hours, and the vertical velocity values

would be valid only at the 18hr point.  See Figure A2.16 for an example.
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Figure A2.16: Accumulated Precip/700mb Vertical Velocity product  from

 the AFWA MM5.
3hr Precipitation - 

Precipitation in inches, for the preceding three hour period. For example,

The 24 hour product would include the precipitation that fell between the

21 and 24 hour time frames. 

3hr Precipitation/Thickness - 

Same as above, but with 1000-500mb thickness overlaid. Depending on

geographic area, a certain with Thickness. Thickness value is closely

associate between rain versus snow.  See Figure 3.9 for an example.

Surface Precipitation Type - 

Mirrors 3 hour precipitation coverage. Whenever 3hr precipitation exceeds

.01 inch, algorithm determines if the precipitation is rain, snow, mixed/

sleet or freezing rain. If rain, algorithm further determines convective

(thunderstorms) versus  non-convective (rain). Similar to Weather

Channel graphic. See Figure A2.17 for an example.
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Figure A2.17: Surface Precipitation Type  product  from  the AFWA MM5.
Grey-Scale Clouds/Precip - 

Grey-scale clouds with 3hr precip overlaid. The clouds product is a

composite of low-level RH, 2D clouds, dewpoint depressions less than 6C,

at heights above 24,000ft MSL. 

3hr Snowfall - 

Snowfall in inches, based on 3hr Precip and Surface Precip Type products.  

Where snow is forecast, algorithm determines the 3-hour snowfall in

inches, based upon the amount of liquid precipitation and the surface

temperature.

VI. Aviation/Other Met Parameters

Absolute Humidity - 

Absolute humidity, max value between surface and 5Kft AGL, in grams

per meters cubed. Good product for infrared electro optics. See figure

A2.18 for an example.
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Figure A2.18: Absolute Humidity product  from  the AFWA MM5.
How is the ABSOLUTE HUMIDITY  product created? 

MM5 does not explicitly predict absolute humidity. Rather, it is derived

from temperature, specific humidity, and  pressure. Absolute humidity is

calculated at all sigma levels located between the ground  and  5000 feet

AGL. The maximum value through this layer is displayed on AFWIN in

units of grams per cubic meter. 

How to use this product and its limitations: 

This product should be used with caution when making point forecasts on

maximum absolute humidity in mountainous terrain. This is because the

model's terrain height will rarely  match the height of an observation site.

These differences may approach 500 meters. Typically, absolute humidity

decreases rapidly with height. So, any differences between the model and

actual terrain height can lead to forecast maximum absolute humidity

values that do not verify well with point  observations. 

The accuracy of this product may be degraded near the grid boundaries. 

SLP/1000-500mb Thickness - 

Sea level pressure contoured at 4mb intervals, and 1000-500mb thickness

colorized at 60 meter intervals.  See Figure A2.19 for an example.
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Figure A2.19: Absolute Humidity product  from  the AFWA MM5.
Upper Air Heights/Temperature - 

Heights and temperature products at 925, 850, 700, 500, 400, 300, 250,

and 200mb. The heights are contoured, and temperatures are colored at

2.5C intervals. See Figure A2.20 for an example.

700mb Heights/Relative Humidity/Vertical Velocities - 

700mb heights contoured, relative humidity colorized at 10% intervals,

and vertical velocities contoured at thresholds above 15 cm/s. See Figure
3.5 for an example.

500mb Heights/Vorticity - 

500mb heights and vorticity: both absolute and relative. See Figure A2.21.

500mb Heights/RH - 

                        500mb heights contoured, and relative humidity colorized at 10%

intervals. 

300mb Heights/winds – 

300mb heights contoured, and winds colored at 20kt intervals, beginning

at 40kts (see Figure A2.8).
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Figure A2.20: Upper Air Heights/Temperature product  from  the MM5.
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Figure A2.21: 500mb Heights/Vorticity product  from  the MM5.
D-Values - 

D-Values at 10, 15, 20, and 25Kft MSL. Thresholds are at 100ft intervals.

See Figure A2.22 for an example.
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Figure A2.22: D-Values product from  the MM5.
How are the D-value products calculated?

The heights of the 697, 572, 466 and 376 mb levels are calculated from MM5’s predicted

temperature and moisture field using the hypsometric equation.  In the standard

atmosphere, these pressure levels correspond to the 10000, 15000, 20000 and 25000 feet

MSL levels respectively.  The D-values are calculated as:

D-VALUE (10000 feet)  =  HEIGHT (697 mb) – 10000 feet

D-VALUE (15000 feet)  =  HEIGHT (572 mb) – 15000 feet

D-VALUE (20000 feet)  =  HEIGHT (466 mb) – 20000 feet

D-VALUE (25000 feet)  =  HEIGHT (376 mb) – 25000 feet

D-values are displayed in AFWIN in units of feet.

The limitations of this product

The accuracy of this product may be degraded near the grid boundaries.

