Basic Guide to Calculating Atmospheric Dispersion Index (ADI, after Lavdas)

. ADl is derived from mixing height and stability class. The NWS Tampa ADI software uses
mixing heights from the forecast grids. Stability class is derived from the Net Radiation
Index (NRI), and surface wind speed from the forecast grids. NRI can be obtained using
the list of cloud and ceiling rules below. The software uses a model ceiling tool,
determining ceilings from GFS model moisture. Notice that for daytime (rule list lll), an
Insolation Class (IC) number must be determined, using solar elevation angles. The IC is
then adjusted by the daytime rules, yielding an NRI.

A. If the total opaque cloud cover is 10/10 and the ceiling height is <7,000 ft, use net
radiation index equal to 0 (whether day or night).
B. For nighttime

I. If total opaque cloud cover =< 4/10, use net radiation index equal to -2.

Il. If total opaque cloud cover >4/10, use net radiation index equal to -1. (Note that
this will not apply for cases of 10/10 coverage when ceiling < 7,000 ft, since such
cases are determined by step |, above).

C. For daytime:

I. Determine the insolation class number as a function of solar elevation angle

according to the following table:

Solar Elevation Angle (d) Insolation Class Number
60<d 4
35<d=<60 3
15<d=<35 2
d=<15 1

The ADI software from Tampa uses Julian dates for the beginning and end dates
when the noon sun elevation angle will be above 60 degrees, and assumes the rest
of the year will have noon sun angles between 35 degrees and 60 degrees. Since
noon sun angles in winter at GSP are below 35 degrees, but always above 15
degrees, the IC test was modified to include Julian dates for lower winter sun
angles. If a site has winter noon sun angles below 15 degrees, a further line of code
would need to be added to the IC test with the beginning and ending Julian dates
of those angles. Winter sun angles can be determined from the NOAA Solar
Position Calculator, at http://www.srrb.noaa.gov/highlights/sunrise/azel.html.

Il. If the total opaque cloud cover =< 5/10, the net radiation index is equal to the
insolation class number.



lll. If the total opaque cloud cover > 5/10, modify the insolation class number by
following these six steps:

a. Ceiling height less than 7,000 ft, subtract 2.

b. Ceiling height >= 7,000 ft but < 16,000 ft, subtract 1.

c. Total opaque cloud cover equal to 10/10, subtract 1. (This will only apply to
ceilings >= 7,000 ft because cases with 10/10 coverage with ceiling < 7,000 ft
are determined by step |, above.)

d. If neither steps 1 and 2 nor 3 immediately above are applicable, assume the
modified insolation class number is equal to the insolation class number.

e. If the modified insolation class number is less than 1, let it equal 1.

f. Set the net radiation index equal to the modified insolation class number.

2. Using the NRI, surface wind speed, and the table below, the stability class can be derived.

Net radiatfon index

Windspeed
(xnots)
2 1 0 -1 2
c-1 Tt 1 2 3 4 6 7
2 1 2 2 31 4 6 7
3 1 2 2 3 &4 6 7
ki 1 2 2 4 4 5 &6
5 1 2 3 4 4 5 6
6 2 2 3 4 4 5 6
7 2 2 3 4 4 5
8 2 3 3 4 4 4 5
9 2 3 3 4 4 4 5
10 3 3 4 4 4 &4 5
11 3 3 4 4 4 4 4
212 3 4 4 4 4 4§ &




3. Use the stability index (step 2), forecast mixing height, and forecast transport wind to
derive the dispersion index (ADI) from the chart below. Notice that the stability class is
labeled for day or night, and that there is a different class number four for both day and
night.
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STEPS FOR GRAPHICAL DETERMINATION OF DISPERSION INDEX !

l. Find mixing height along X axis (e.9., 1500 m)

2 Trace vertleaily untl| intercapting coproprigte stability class (e.g., 3C= 3}

3. Trace horlzontally (ta lsft) untll Intercepting Y oxis (the U= [ m ¢! disparsion Index ) (e.4., apprax. 2}
4. Muitiply Y axls valua by the tramport windspaed {In maters cer sacond ey, 9 x @mst)

§. Reault s dispersion index (e,g,, approx. 72)



4. Interpretation of the ADI is listed in the table below.

Dispersion Index Values; Lavdas 1986

Dispersion Interpretation
Index

61-100 Good (typical-case burning weather values are in this
range)

41-60 Generally good (climatological afternoon values in most
inland forested areas of the U.S. fall in this range)

13-20 Generally poor; stagnation if persistent (although better
than average for a night value)

7-12 Poor; stagnant at day (but near or above average at night)

1-6 Very poor (very frequent at night; represents the majority of
nights in many locations)




Basic Guide to Calculating Low Visibility Occurrence Risk Index (LVORI, after
Lavdas and Achtemeier)

1. LVORIis calculated from the ADI and relative humidity, both of which are obtained from
the forecast grids by the NWS LVORI software. The figure below shows the relationship
between relative humidity, dispersion index, and smoke or fog related traffic accidents.
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Fig. 1. Froguency of smokeffog acciderits vs. relative humidity and
dispersion Index.



2. The table below can be used to obtain LVORI from ADI and relative humidity. The bottom
of the table is a key to LVORI values and their corresponding relationship to traffic
accident.

Tablo 3. LOW VISIBILTTY OCCURRENCE RISK INDEX a# a junction of relative humidiy and Disparsion Index (Based on
the praportion of sceidents with log and/or amoke, as raporiced by the Florida Righway Palrol, 1879-~1981), aftor Lavdas
and Mauck (1991)
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3. The last table shows the relationship between LVORI and low visibility reports.

Tabie 4. Frequency of low visibility reports (1/4 mile or less and 1 mile or less) vs. LVYORI for National Weather Service
stations In Florida 19791981

# Low Vis, # Low Vis. # Tolal Obs. Frequency Frequency
LVORI {1/4 mile) (1 mile) wi/ Vis. _(1/4 mile) . (1 mile)
1 3 7 18008 .0002 .0004
2 0 3 7318 0000 .0004
3 0 13 21932 .0000 .0006
4 9 89 14200 .0006 .0063
5 34 200 10385 .0033 0193
] 78 212 11034 .0069 0192
7 53 151 4997 .0108 0302
8 115 263 4310 0267 .0810
9 184 330 2726 .0875 1218
10 145 261 1603 0905 1828

Total 619 1529 96522 .0064 0158




4. When visibility reductions with advection fog occur, higher wind speeds will yield a higher
ADI, and thus a lower LVORI. Notice in the figure below, as wind speeds increase, the
relative frequency of advection fog dwarfs that of radiation fog.
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