APPENDIX II

AFWA Forecast Products from MM5
The following provides a brief product description of many MM5 products currently available via AFWIN.  Included are a discussion of product limitations for those parameters where we have additional knowledge about the product.  If you discover trends or other characteristics on these products, please feed that information back to us.

I.  Clouds/Relative Humidity

2D Clouds - 
Cloud tops surface to 60Kft MSL, colored at 5000ft intervals from 10Kft

 to 60Kft MSL. From surface to 10Kft MSL, two thresholds: surface to

 3Kft, and 3Kft to 10Kft. See the Figure 3.3 for a 12 km MM5 example,

and Figure 2.4 for a 36 km MM5 example.

3D Clouds - 
Same as 2D clouds, except viewing angle is tilted to accentuate vertical

depth of clouds. Since it's difficult to geo-locate the clouds to the earth,

this product must be used with the 2D cloud product. See Figure A.2.1

below:
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Figure A2.1: CONUS 3D Clouds from MM5.
Layer Clouds-
Same as 2D clouds, but only for certain layers: 3-10Kft MSL, 10-18Kft

MSL, and 18-26Kft MSL. Only clouds within the specified layer will be

displayed. Thresholds are every 1000 feet.  See Figure A.2.2 below:
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Figure A2.2: Layer Clouds from MM5.
Clouds Below a certain level – 



Same as 2D clouds, for the following levels: Clouds below 24Kft MSL,

and Clouds below 10Kft MSL. Only clouds below the specified layer

will be displayed. Thresholds are every 3000ft and 1000ft, respectively.

See Figure A2.3 below.
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Figure A2.3: Clouds below 24 Kft  from MM5.
Surface Winds/Relative Humidity - 

Surface wind barbs, and relative humidity colored at 10% intervals (except

For Central America).  See Figure A2.4 below.

How are the relative humidity products created? 

MM5 does not explicitly predict relative humidity. However, MM5 does

predict temperature, pressure, and specific humidity from which the

relative humidity product is derived. First, the saturation specific humidity

at each grid point is calculated from the temperature and pressure. Relative

humidity is then calculated at each grid point as the ratio of the specific

humidity to the saturation specific humidity. 

Relative humidity is then interpolated from the sigma levels to the

standard pressure levels and height levels. Relative humidity at the surface

is set equal to the relative humidity at the lowest sigma level. 

Relative humidity is displayed on AFWIN in percent. 

What are the limitations on Relative Humidity from MM5? 

It is important to realize that surface relative humidity is actually the

relative humidity calculated at the lowest sigma level, which is typically

20 to 50 meters above the model terrain.  Also, in mountainous regions the

model’s terrain height will not match the height of an observation site.

Differences in terrain height may approach 500 meters. As a result, the

model-predicted surface relative humidity may not compare well with an

observation site. 

The accuracy of this product may be degraded near the grid boundaries. 
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Figure A2.4: Surface Winds and Relative Humidity from MM5.
Low-level AGL winds/RH - 

Low-level AGL wind products at 1000, 2000, and 3000ft AGL. Identical

to surface winds/RH product (See Figure A2.4). 

Low-level RH - 

Composite that includes relative humidity at surface, 1000, and 2000ft

AGL. At the surface, the RH must be above 90%, at 1000ft the cutoff is

85%, and at 2000ft it's 80%. This a good product for identifying potential

for fog and stratus. See Figure A2.5 below.
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Figure A2.5: Low Level Relative Humidity from MM5.
Dewpoint Depression above 24Kft MSL Thresholds - 

Composite that displays dewpoint depressions below 10.5 degrees C, for

Altitudes above 24Kft MSL. above 24Kft MSL Thresholds are colorized

at 1.5C intervals.  Generally, thicker cirrus clouds occur when the

depressions are less than 8C, and scattered cirrus occurs below 10.5C. 

See Figure A2.6 for an example. 

Dewpoint Depression at 24Kft and 35Kft - 

Dewpoint depression at specific flight levels of 24,000ft and 35,000ft

MSL. Same applications as MSL preceding product. See Figure A2.6 for

an example. 
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Figure A2.6: Dewpoint Depression above 24Kft MSL Thresholds.
II. Winds

Surface Winds/RH - 

Surface wind barbs, and relative humidity colored at 10% intervals (except

for Central America). See Figure A2.4. 

Low-level AGL Winds/RH - 

Low-level AGL wind products at 1000, 2000, and 3000ft AGL. Identical

to surface winds/RH product (See Figure A2.4). 

Max Winds between 30Kft and 40Kft - 

Max wind speed between 30 and 40Kft MSL. Surface wind barbs, and

winds colored at 25kt 30Kft and 40Kft MSL beginning when speeds exceed 50kts. Good for pinpointing location and intensity of jet stream. See Figure A2.7 for an example.

How is the MAXIMUM WINDS - FLIGHT LEVEL 30000 TO 40000

FEET product created? 
Forecast u- and v- components are interpolated to the 200, 250, and 300

mb levels at each grid point.  Wind speed is calculated at these three levels

from the u- and v- components, and the maximum value is displayed on

AFWIN in units of knots. 

What are the limitations of this product?

The accuracy of this product may be degraded near the grid boundaries
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Figure A2.7: MAXIMUM WINDS - FLIGHT LEVEL 30000 TO 40000

FEET.
MSL Winds - 

Wind products at 10, 15, 20, 25, 30, 35, and 40Kft MSL. Similar look and

feel as preceding Max Winds (see Figure A2.7).

Low-Level AGL Winds - 

Wind products at 500, 1000, 1500ft, and 2000ft AGL, and up to 10000ft

AGL at 1000ft intervals. Wind barbs are at all grid points, and speeds are

colored at 10kt intervals, beginning at 20kts (see Figure A2.4).

Standard Millibar Level Winds - 

Wind products at 925mb through 200mb, at standard millibar levels. Wind

barbs are at all grid points, and speeds are colored at either 10kt or 25kt 

intervals. (see Figure A2.8)
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Figure A2.8: Standard Millibar Level Winds from MM5 (300 mb winds and geopotential heights)
III. Temperature

Surface Temp/Winds - 

Surface temperature colored at 5F intervals, with surface wind barbs. See

Figure A2.9 for an example.

Surface Dewpoints/Winds - 

                        Surface dewpoints colored at 5F intervals, with surface wind barbs. The

Overall appearance of this product is similar to Figure A2.9.
