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PROLOGUE
1.1 FUNCTI ONAL DESCRI PTI ON

The purpose of the SEVERE WEATHER PROBABI LI TY (SWP) algorithmis
to determine the probability that an identified radar echo is
part of a severe storm A severe stormis defined as one with a
tornado or funnel cloud, surface hail > 3/4 inch, and/or w nd
gusts > 50 knots or reported w nd damage.

A nmultiple screening regression technique was used to determ ne
t he degree of association of vertically integrated liquid (VIL)
wat er content predictors with subsequent observations or reports
of severe weather. The approach depended on the collection of a
statistically significant sanple of candidate predictors and a
correspondi ng sanple of reported occurrences of severe weat her.
The probability of occurrence of severe weather was expressed in
terms of a weighted, |inear conbination of the predictors

sel ected by the screening process. The screening process for
predi ctors was repeated until the reduction of variance by
additional predictors reached a predetermned lower [imt.

The data sanple was fromthe 1972 WSR-57 digital radar archives
of the National Severe Storns Laboratory. There were 109 cells
defined fromVIL data obtained in this experinent, of which 23
were associated wth severe weather events. Only those cells
containing VIL values greater than ten were considered. The

si xteen predictors derived fromvertically integrated |iquid
wat er content are as foll ows:

*1. VIL Sl ZE = Nunber of BOXes (4 kmx 4 km
Gid) with VIL values greater
than or equal to 10 x 10°
kg/ knt. The synbol for this
val ue is VS

2. maxi mum LI QUI D WATER the maximumintegrated liquid
(I nt egrat ed- SWP) water value in a BOX (SWP), in
kg/ knt. The synbol for this
val ue i s VILSmax.

*3. VIL WEI GHT = (VS) x (VILSnmax)

|
4. VIL MASS = Ei x (ML SIZE) where
i =2

VIL SIZE, is the nunber of
BOXes (4 kmx 4 kmGid) with
VIL values in the interva
(51-4, 5i1-3,....,51) and | is
the interval containing
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maxi mum LI QUI D WATER
(I'ntegrat ed- SW).
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*6.

*7.

*8.

10.

11.

12.

13.

14.

15.

16.

Only five of the original
regression equation (marked with asterisks).

SVGL0

SVGL5

SV&20

SV@&25

Bl N15

Bl N20

Bl N25

Bl N30

Bl N35

Bl N4O

Bl N45

LI FETI ME

nunber of BOXes (4 km x 4 km
Gid) with VIL values greater

t han

10 x 10° kg/ knt.

nunber of BOXes (4 km x 4 km
Gid) with VIL values greater

t han

15 x 10° kg/ knt.

nunber of BOXes (4 km x 4 km
Gid) with VIL values greater

t han

20 x 10° kg/ knt.

nunber of BOXes (4 km x 4 km
Gid) with VIL values greater

t han
1if
15 x
1if
20 x
1if
25 x
1if
30 x
1if
35 x
1if
40 X
1if
45 x

25 x 10° kg/ knt.

VILSmax is greater than
10% kg/ kn¥, 0 ot herwi se.

VILSmax is greater than
10% kg/ kn¥, 0 ot herwi se.

VILSmax is greater than
10% kg/ kn¥, 0 ot herwi se.

VILSmax is greater than
10% kg/ kn¥, 0 ot herwi se.

VILSmax is greater than
10% kg/ kn?, O ot herw se.

VILSmax is greater than
10% kg/ kn¥, 0 ot herwi se.

VILSmax is greater than
10% kg/ kn¥, 0 ot herwi se.

The nunmber of mnutes the
SWP (BOX) has been defi ned.

16 predictors are used in the final

The wei ghts derived

for each predictor are given in Section 3.2. This equation was

derived for a specific set of NSSL dat a.

sets archived for

1.2 SOURCE

NEXRAD may yield different
for different parts of the country.

Anal ysis of future data
regressi on equations

The SWP al gorithm descri bed herein has been inplenented for the
D) RADEX experinment conducted by the National Wather Service

(NW5) .

M. Robert Saffle of the NW5S Techni ques Devel opnent

Laboratory supplied the D RADEX i nformation.
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1.3 PREPROCESSI NG ENVI RONMENT

This algorithmrequires the output identified in the
VERTI CALLY- | NTEGRATED LI QUI D WATER [ 006] al gorithm
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2.0

| NPUTS

2.1 | DENTI FI CATI ON
LI QUI D WATER

(I ntegrated)

SEVERE WEATHER
CCEFFI Cl ENTS

Box (4 kmx 4 km
Gid)
Box ( SWP)

SWP BOX SI ZE

2.2 ACQU SITI ON

the integrated liquid water val ues (per
grid box), for a colum wthin a STORM
in kg/ knt.

The set of coefficients (SWL....SW) of a
regressi on equation that determ nes the
severe weat her probability. The default
values are SWL. = 6.90, SW = 7.39, SWB =
0.22,SWM = 3.67, SWb = 0.01 and SW =
2.55.

Square grid boxes which are 4 kmon a
side and cover ranges fromO to 230 km

A box conposed of a square array of
BOXes (4 kmx 4 km Gid).

The size of the SWP analysis area, in
odd nunbered nultiples of 4 X 4

kil ometer boxes (e.g., 28 X 28, 36 X 36,
44 X 44...etc.) The default size is 44 X
44 kil onmeters.

LI QU D WATER (I ntegrated) values are acquired fromthe
VERTI CALLY- | NTEGRATED LI QUI D WATER [ 006] al gorithm

SEVERE WEATHER CCEFFI CI ENTS are site dependent adaptation

par aneters.

SWP BOX SIZE is a site dependent adaptation paraneter.

BOX (4 kmx 4 km Gid) and BOX (SWP) are system supplied

par aneters.
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3.0 PROCEDURES

3.1 ALGORI THM

BEG N ALGORI THM ( SWP)

1.0 DO FOR ALL (LIQUI D WATER (I ntegrated))

1.1

Locate the maxi mum LI QUI D WATER (I nt egrated) val ue
whose BOX (4 kmx 4 km Gid) location is not part of
any BOX (SWP). (NOTE: The first value wll equal
VILmax fromthe VIL algorithm To reduce conputation,
this first value may be obtained directly fromthe VIL
al gorithm)

1.1.1 |F (LIQU D WATER (Integrated) is greater than
or equal to 10 x 10° Kkg/kn¥)

THEN (ldentify the SWP BOX Sl ZE area
centered on the BOX (4 kmx 4 km Gid)
as a BOX (SWP))

COMPUTE (maxi mum LI QUI D WATER
(I'ntegrated- SWP))

COMPUTE (VIL Sl ZE)

COMPUTE (VIL WVEI GHT)

COMPUTE (NO. OF GRID BOXES WTH VIL >
15 kg/ kn¥)

COMPUTE (NO. OF GRID BOXES WTH VIL >
20 kg/ knt)

COMPUTE (NO. OF GRID BOXES WTH VIL >
25 kg/ knt)

COMPUTE ( PROBABI LI TY (Severe Wat her))

COVMPUTE ( PROBABI LI TY (Severe Wat her))

END | F

END DO

END ALGORI THM ( SWP)

3.2 COWPUTATI ON

3.2.1

VS

VI L

VI LS

NOTATI ON
= VIL SIZE, the nunber of grid boxes (n) covered
by echo, i.e., with integrated |iquid water
val ues.

= VIL WEICGHT, the size of the VIL cell (VS
mul tiplied by the maxi nrum val ue of VIL (VILSmax)
in the cell, in kg/knt.

= LIQU D WATER (Integrated), the integrated liquid
wat er val ues (per grid box), for a colum wthin
a STORM in kg/ knt.

LI QU D WATER (I ntegrated-SW), the integrated
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liquid water values in a BOX (SWP), in kg/knt.
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VI LSmax maxi mum LI QUI D WATER (| nt egr at ed- SWP), the

maxi mumintegrated liquid water value in a BOX
(SWP), in kg/knt.

FTN = NO. OF GRID BOXES WTH VIL > 15, nunber of grid
boxes wwth VIL greater than 15.

TW = NO. OF GRID BOXES WTH VIL > 20, nunber of grid
boxes wth VIL greater than 20.

TWF = NO. OF GRID BOXES WTH VIL > 25, nunber of grid
boxes wth VIL greater than 25.

PWK = PROBABI LI TY (Severe Wather), the probability of
severe weather, in percent.

BSP = BOX(SWP), a box conposed of a square array of
BOXes (4 kmx 4 kmGid).

SWL- SW6

SEVERE WEATHER COEFFI CI ENTS, the set of
coefficients of a regression equation that
determ nes the severe weat her probability. The
default values are SW= 6.90, SW 7.39 SWB =
0.22, SWI = 3.67, SW = 0.01, SW = 2.55.

NOTE: Precision is to the units specified unless
ot herw se st at ed.

3.2.2 SYMBOLI C FORMULAS

COMPUTE (maxi mum LI QUI D WATER (| nt egr at ed- SWP) )

Assign subscripts to all BOXes (4 kmx 4 kmGid) in the BOX
(SWP). Assune VILSmax = VILS,. Then VILSmax = VILS if

VILS is greater than VILSnhax.

COMPUTE (VIL Sl ZE)

VS = Count of grid boxes within a BOX (SWP) with VIL
val ues.

COVPUTE (VI L WEI GHT)
VW = (VS) (VI LSmax)
COVPUTE (NO. OF GRID BOXES WTH VIL > 15)

FTN = Count of grid boxes within a BOX (SWP) with VIL val ue
greater than fifteen.

COWPUTE (NO. OF GRID BOXES WTH VIL > 20)
TWY = Count of grid boxes within a BOX (SWP) with VIL val ue
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greater than twenty.
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COVPUTE (NO. OF GRID BOXES WTH VIL > 25)

TWF = Count of grid boxes within a BOX (SWP) with VIL val ue
greater than twenty-five.

COMPUTE ( PROBABI LI TY (Severe Wat her))

PWK = SWM + SW2(TWY) + SWB(VS) - SWA(FTN) +
SVWB( VW) - SW6( TWF)
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4.0 CQUTPUTS
4.1 | DENTI FI CATI ON

A set of PROBABILITY (Severe Wather) values is output, with each
val ue corresponding to a BOX (SWP).

4.2 DI STRI BUTI ON
These val ues can be sent directly to an output device for
di splay. They can also be used by other algorithns to determ ne

whi ch echoes should be given priority when seeking to identify
areas of severe weat her
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5.0

| NFERENCES

5.1 LIMTATIONS

As wth any enpirical, statistical technique, there is the
possibility that the statistical sanple does not reflect the true
popul ati on. How nuch of the variance in the true population is
expl ained by this equation is not known; in the dependent sanpl e,
twenty-four (24) percent of the variance was expl ai ned.

The | ack of earth curvature correction described in the
LI M TATI ONS Section of the VIL (006) algorithm apply.

5.2 FUTURE DEVELOPMENTS

No plans for change are known at this tine.
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