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1.0 PROLOGUE
1.1 FUNCTI ONAL DESCRI PTI ON

Thi s al gorithm conputes conbi ned shear of the radial vel oc-
ities at a single elevation wthin a volunme scan. This
conbi ned shear is related but not equivalent to the total
shear of the horizontal wnd field. Since nost w nd
phenonena related to aircraft m shaps involve shears
(gradients of the wind), maps of the conbined shear of the
radi al velocities as neasured by Doppler weather radar wl|l
prove useful in the detection of such hazards.

On an azi mut h- by-azimuth basis the algorithm perforns the
foll ow ng cal cul ati ons:

1) Runni ng averages of Doppler velocity over a specified
nunber of sanple volunmes. Only those data values with
correspondi ng recei ved power |evels greater than a
specified threshold power are included in the averages.

2) Running differences of the radially-averaged Doppl er
velocities. These differences are taken over a radi al
di stance equal to the averaging distance. For final
processing, the differences are assigned to Cartesian
grid points.

3) Azinuthal differences of the radially-averaged Doppl er
velocities. These differences are taken between adjacent
azi mut hs at constant range. For final processing, the
differences are divided by the distance between the
effective sanple volune centers, with the quotients then
assigned to Cartesian grid points.

Once all azinuths have been processed, the follow ng are
conputed within the rectangular Cartesian grid:

1) Average radial and azinuthal differences at each
grid point.

2) Filtered difference fields using a centered, two-
di mensional filter.

3) Conbi ned shear of the radial velocities at each grid

poi nt by squaring the radial and azi nmuthal shears,
addi ng, and taking the square root.
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4) Threshol ded total shears, where only those val ues
above a defined threshold are retained.

This process yields a field of shear values that are easily
di spl ayed and are avail able as input to higher [|evel
al gorithns, such as a GUST FRONT DETECTI ON al gorithm

1. 2 SOURCE

The al gorithm was devel oped at the Air Force Geophysics
Laboratory (LYR) by F. lan Harris (SASC Technol ogi es,
Inc.), Kenneth M d over (AFGA/LYR) and denn R Snythe
(SASC Technol ogies, Inc.).

REFERENCE
Harris, F.1., KM dover and GR Snythe, 1985: Cust

Front Detection and Prediction. Preprints 14th Conf erence
on Severe Local Storns, Amrer. Meteor. Soc., Boston, NA

1. 3 PROCESSI NG ENVI RONMENT

This algorithmuses reflective power and deal i ased radi al
velocity data collected by a Doppl er weather radar. G ound
clutter effects are assuned to have been renpbved. The data are
treated on a plane basis only, i.e., no vertical correlations are
per f or med.
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2.0

| NPUTS
2.1 | DENTI FI CATI ON
AZI MJTH

DOVAI N ( Resol uti on)

DOVAI N (X M ni mum

DOVAIN (Y M ni mum

DOMVAI N (X Si ze)

DOVAI N (Y Si ze)

ELEVATI ON

FLAG VALUE

MAXI MUM SAMPLES
(Radi al )

NUMBER (Filter)

NUVBER
(Sanmpl e Vol unes)

Azi mut hal position, in radians.

Gid point spacing for the Cartesian grid,
in km (0.5 - 4.0).

The lower left X (W- E) coordinate
relative to the radar for the rectangular
Cartesian grid for the interpol ated shears,
in km

The lower left Y (S - N) coordinate
relative to the radar for the rectangular
Cartesian grid for the interpol ated shears,
in km

Length of the (W- E) side of the Cartesian
grid box, in km (230).
Note: The box is centered on the radar.

Length of the (S - N side of the
Cartesian grid box, in km (230). Note:
The box is centered on the radar.

El evation angle, in radians.

Default value for filtered SHEAR
(Radi al -RSA), filtered SHEAR (Azi nut hal)
and COMBI NED SHEAR.

The nmaxi mum nunber of SAMPLE VOLUVES
in one radial.

Nunmber of data points used in the uniform
filter applied to the nmean SHEAR
(Azi mut hal ) and nean SHEAR (Radi al)
fields (9).

Nunmber of conti guous SAMPLE VOLUMES

to be averaged to produce each estinate
of average RADI AL VELOCITY (Range)(3).
Al so used in determning the difference
di stance for the radi al shear
conput at i ons.
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POVER
RANCE (Sl ant)
Azi mut h RANGE

SAMPLE SPACI NG

THRESHOLD ( Nunber)

THRESHOLD
( Conbi ned Shear)

THRESHOLD
(Vel ocity Power)

VELOCI TY (Doppl er)

2.2 ACQU SITI ON

Recei ved power for each SAMPLE VOLUME, in
dBm

The slant range to the center of a SAMPLE
VOLUME, in kiloneters.

Di fferences in range between two
adj acent SAMPLE VOLUMES al ong an azi nut h.

The m ni mum fraction of NUVBER (Radi al
Difference) to NUMBER (Potential Difference
Radi al ) and of NUMBER ( Azi nmut hal

Difference) to NUMBER (Potential Difference
Azimuthal) for the cal cul ations of the
respective shears (.75).

The m ni mrum conbi ned shear val ue al | owed
for acceptance in the final shear field, in
1/ hr (8-16).

The recei ved power above which vel oc-
ities wll be processed, in dB (5-10).

Doppl er velocities in a SAMPLE VOLUME, in
km hr.

AZI MUTH, ELEVATI ON, RANGE (Sl ant) and RANGE SAMPLE SPACI NG
are obtained by direct neasurenent.

VELOCI TY (Doppler) and POAER are obtained directly from
t he basic data acquisition process of the Doppler radar

system

DOVAI N ( Resol ution),

DOVAIN (X M ninmum, DOVAIN (Y M nimum,

DOMAI N (X Size), DOMAIN (Y Size), FLAG VALUE, NUMBER (Filter),
MAXI MUM SAMPLES (Radi al ), NUMBER ( Sanpl e Vol unes), THRESHOLD
(Nunber), THRESHOLD (Vel ocity Power), and THRESHOLD ( Combi ned
Shear) are all input paraneters and are all site-adaptable.
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3.0 PROCEDURE
3.1 ALGORI THM

BEGI N ALGORI THV ( COVBI NED SHEAR)
1.0 COVPUTE (AZI MUTH LI M TS)
COVPUTE (RANGE LI M TS)
COVPUTE ( X- DI MENSI ON)
COVPUTE ( Y- DI MENSI ON)

DO FOR ALL (AZI MJTHs EFROM m ni num AZI MUTH TO nmaxi mum

AZI MJTH)

5.1 DO FOR ALL (RANGEs (Sl ant) FROM m ni mum RANGE ( Sl ant)
TO maxi mum RANCE (Sl ant))
5.1.1 COWUTE (average VELCCI TYs (Doppler))
END DO

5.2 DO FOR ALL (RANGEs (Sl ant) FROM m ni mum RANGE ( Sl ant)

AR N
o o o o

TO maxi mum RANCE (Sl ant))
5.2.1 COWUTE (DI FFERENCE (Radi al ))
5.2.2 COWUTE (radial X-1NDEX)
5.2.3 COWUTE (radial Y-INDEX)
5.2.4 1F ((radial X-INDEX) is not |less than zero AND
(radial X-1NDEX) is not greater than (X-D MEN
SI ON)
AND (radial Y-INDEX) is not |ess than zero AND
(radial Y-INDEX) is not greater than (Y-
DI MENSI ON) )
THEN
COMPUTE (NUMBER (Potential Difference
Radi al ))
COMPUTE (SUM (Radi al Difference))
COMPUTE (NUMBER (Radi al Difference))
END | F
5.2.5 | F (Current AZIMJTH is not first processed
azi mut h)
THEN

COMPUTE ( DI FFERENCE ( Azi mut hal ))

COMPUTE (azi mut hal X-1 NDEX)

COMPUTE (azi mut hal Y-1 NDEX)

IE ((azimuthal X-1NDEX) is not |ess than zero
AND (azi muthal X-1NDEX) is not greater than
(X-DI MENSI ON) AND (azi nmuthal Y-INDEX) is
not | ess than zero AND (azi nut hal Y-I1 NDEX)
is not greater than (Y-DI MENSI ON))

THEN
COMPUTE (NUMBER (Potential Difference
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Azi nmut hal ) )
COMPUTE (SUM (Azi nuthal Difference))
COMPUTE (NUMBER (Azi muthal Difference))
END | F
END | F

m
Z
W)
3

END DO

6.0 DO FOR ALL (SUM (Radi al Difference) and SUM (Azi nut hal
Di fference))

6.1 |F (NUMBER (Radial Difference) is greater than ( THRESHOLD
(Number) x Nunber (Potential Difference Radial)) AND
NUMBER ( Azi nut hal Difference) is greater than
(THRESHOLD (Nunber) x NUMBER (Potential Difference
Azimut hal )))

THEN
6.1.1 COWUTE (nmean SHEAR ( Radi al - RSA))
6.1. 2 COWUTE (nmean SHEAR (Azi nut hal))
ELSE
SET (nmean SHEAR (Radi al -RSA)) to FLAG VALUE
SET (rrean SHEAR (Azi nuthal)) to FLAG VALUE
END | F
END DO

NOTE: The FLAG VALUE shoul d be sone value not in the range of
possi bl e shear values, i.e., the flag val ue should NOT be
equal to zero.

7.0 DO FOR ALL (nean SHEAR (Radi al - RSA) and nean SHEAR
(Azi mut hal ))

7.1 COWUTE (filtered SHEAR (Radi al - RSA))
7.2 COWUTE (filtered SHEAR (Azi nut hal))
7.3 COWUTE ( COVBI NED SHEAR)
7.3.1 | F (COVMBI NED SHEAR i s | ess than THRESHOLD
( Conbi ned Shear))
THEN
(Set COWVBI NED SHEAR to 0)
END | F
END DO

8.0 WRI TE (COVBI NED SHEAR)

END ALGORI THM ( COVBI NED SHEAR)
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3.2 COWPUTATI ON

3. 2.1 NOTATI ON

AZ

AZAl , AZA2,
AZA3, AZA4

CFLA

CFLR

DA

AZI MJTH, azimuthal position, in radians.
Precise to 102 radi ans.

m ni mum AZI MJUTH, m ni mrum azi nuth angle to be
processed. Value determ ned by the Cartesian
grid specification, in radians. Precise to
102 radi ans.

maxi mum AZI MJUTH, maxi mnum azi nuth angle to be
processed. Value determ ned by the Cartesian
grid specification, in radians. Precise to
102 radi ans.

AZI MUTH LIMTS, azimuth angles to the
vertices of the Cartesian grid, with the
radar as the origin.

COUNT FILTER (Azi nmuthal), count of the nunber
of (mean SHEAR (Azinmuthal)) values used in
filter for current point being filtered. This
value will always be | ess than or equal to
NUMBER (Filter).

COUNT FILTER (Radi al), count of the nunber of
(nmean SHEAR (Radial)) values used in filter
for current point being filtered. This val ue
w |l always be |l ess than or equal to NUVBER
(Filter).

Dl FFERENCE (Azimuthal ), differences in
average VELOCITY (Doppl er) conputed between
adj acent azi nuths and at constant range.

DOVAI N (Resol ution), grid point spacing for
the Cartesian grid, in km (0.5 - 4.0).

Dl FFERENCE (Radial), radial differences in
average VELOCITY (Doppl er) conputed between
sanpl e vol unes spaced NUMBER ( Sanpl e Vol unes)
apart and at constant azi nuth.
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DXM

DXS

DYM

DYS

FLV

MER

NAD

NFL

NPDR

DOVAIN (X Mnimum, the lower left X (W- E)
coordinate relative to the radar for the
rectangul ar Cartesian grid for the

i nterpol ated shears, in km

DOVAIN (X Size), length of the (W- E) side
of the Cartesian grid box, in km (230).
Note: The box is centered on the radar.

DOVAIN (Y Mnimum, the lower left Y (S - N
coordinate relative to the radar for the
rectangul ar Cartesian grid for the

i nterpol ated shears, in km

DOVAIN (Y Size), length of the (S - N) side
of the Cartesian grid box, in km (230).
Note: The box is centered on the radar.

FLAG VALUE, default value for filtered SHEAR
(Radi al -RSA), filtered SHEAR (Azi nuthal) and
COVBI NED SHEAR.

MAXI MUM SAMPLES (Radi al ), the maxi num nunber
of SAMPLE VOLUMES in one radial.

NUMBER ( Azi nut hal Difference), nunber of
azi mut hal shear val ues accunul ated at each
grid point.

NUMBER (Filter), nunmber of data points wused
in the uniformfilter applied to the nean
SHEAR ( Azi nut hal ) and nmean SHEAR (Radi al )
fields (9).

NUMBER ( Good Radi al Velocities), nunber of
good radi al velocity values which have gone
into the correspondi ng average VELOCI TY
(Doppl er) conput ati on.

NUMBER (Potential Difference Radial), total
nunber of DI FFERENCE (Radi al ) val ues that
could potentially contribute to the COVBI NED
SHEAR at each grid point if all acceptance
criteria are mnet.
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NPDA

NRD

NSV

NTH

PHI #

POW

RSnax

RSm n

RS

RSSazi

NUMBER (Potential Difference Azinuthal),
total nunber of DI FFERENCE ( Azi mut hal) val ues
that could potentially contribute to the
COMBI NED SHEAR at each grid point if all
acceptance criteria are net.

NUMBER (Radi al Difference), nunber of radial
shear val ues accumnul ated at each grid point.

NUMBER ( Sanpl e Vol unmes), nunber of contiguous
SAMPLE VOLUMES to be averaged to produce each
estimate of average VELOCI TY (Doppler)(3).
Also used in determning the difference

di stance for the radial shear conputations.

THRESHOLD (Nunber), the mninum fraction of
NUMBER (Radi al Difference) to NUMBER (Potenti al
D fference Radial) and of NUMBER (Azi nmut hal
Difference) to NUMBER (Potential Difference
Azimuthal) for the cal cul ations of the
respective shears (.75).

ELEVATI ON, el evation angle, in radians.
Precise to 102 radi ans.

PONER, received power for each SAMPLE VOLUVE,
in dBm

maxi mum RANGE (Sl ant), maxi numrange for which
the data are to be processed. Val ue determ ned
by the Cartesian grid specification, in
kilonmeters. Precise to 102 kil oneters.

m ni mum RANGE (Sl ant), m ninumrange for which
the data are to be processed. Val ue determ ned
by the Cartesian grid specification, in
kilonmeters. Precise to 102 kil oneters.

RANCE (Slant), the slant range to the center
of a SAMPLE VOLUME, in kiloneters. Precise to
10°2 kil onet ers.

Azi nut h RANGE SAMPLE SPACI NG, differences in
range between two adj acent SAMPLE VOLUMEs al ong
an azinmuth, in kiloneters. Precise to 10?2

kil onet ers.
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SAfilter

SAnean

SRD

SRfilter

SRnean

COSH

TPOW

THCS

XDI M

VELOCI TY (Doppler), Doppler velocities in a
SAMPLE VOLUME, in km hr.

average VELOCI TY (Doppler), running average in
range of radial velocity, in kmhr.

RANCE LIM TS, ranges fromthe radar to the
vertices of the Cartesian grid.

SUM (Azi mut hal Difference), sumof the
azi nut hal differences at each Cartesian grid
poi nt .

filtered SHEAR (Azi nut hal ), shear val ues
derived by inposing a uniformfilter to the
field of mean SHEAR (Azi nut hal ) val ues.

mean SHEAR (Azi nmuthal ), normalized SUM
(Azimuthal D fference) values at each grid
poi nt ..

SUM (Radi al Difference), sumof the radial
di fferences at each Cartesian grid point.

filtered SHEAR (Radi al -RSA), shear val ues
derived by inposing a uniformfilter to the
field of mean SHEAR (Radi al ) val ues.

mean SHEAR (Radi al - RSA), nornmalized SUM
(Radi al Difference) values at each grid point.

COMVBI NED SHEAR, conbi ned shear as conputed
fromthe mean radi al shear and the nean
azi mut hal shear, in 1/ hr.

THRESHOLD (Vel ocity Power), the received power
above which velocities will be processed, in dB
(5-10).

THRESHOLD ( Conbi ned Shear), the m nimum
conbi ned shear value allowed for acceptance in
the final shear field, in 1/hr (8-16).

X-DI MENSI ON, the integral nunber of grid

| ocations in the x-direction of the grid as
determ ned by DOMAIN (X Size) and DOVAI N
(Resol ution).
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XI Nazi

YDI'M

Y| NDazi

XI' Nr ad

Y| NDr ad

Not e:

azi mut hal X-1NDEX, X-index corresponding to
the transformati on of the DI FFERENCE
(Azi mut hal ) values in polar coordinates to the
rectangul ar Cartesian coordi nate system used
for the shear fields.

= Y-DI MENSI ON, the integral nunber of grid
| ocations in the y-direction of the grid as
determ ned by DOMAIN (Y Size) and DOVAIN
(Resol ution).

azi nmut hal Y-1NDEX, Y-index corresponding to
the transformati on of the DI FFERENCE
(Azi mut hal ) values in polar coordinates to the
rectangul ar Cartesian coordi nate system used
for the shear fields.

radi al X-1NDEX, X-index corresponding to the
transformati on of the DI FFERENCE (Radi al)

val ues in polar coordinates to the rectangul ar
Cartesian coordi nate system used for the shear
fields.

radi al Y-1NDEX, Y-index corresponding to the
transformati on of the DI FFERENCE (Radi al)

val ues in polar coordinates to the rectangul ar
Cartesian coordi nate system used for the shear
fields.

Precision is equivalent to the units unless otherw se
st at ed.

3.2.2 SYMBCLI C FORMULAS

COVPUTE ( AZI MUTH LI M TS)

LE (| DXM+DXS|

THEN
AZm n
AZmax
ELSE
AZm n
AZmax
END | F
where AZAl
AZA2
AZA3
AZAA

is less than DXS and | DYMtDYS| is | ess than DYS)
0 radi ans
2 radi ans

M N MUM AZAI , AZA2, AZA3, AZA4)

MAXI MUM AZAl , AZA2, AZA3, AZAA)

t an-}( DXM DYM

t an-1( DXM ( DYM+DYS))

t an-1( ( DXM+DXS) / DYM

t an-1( ( DXM+DXS) / (DYM + DYS))
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Note that these tangent function conputations are to be
made such that the resultant angles are placed in the
guadrants consistent with the signs of the nunerator and
denom nat or.

COWPUTE (RANGE LIMTS)

RSmax = MAXIMUMM R, R2, R3, R4) + FLOAT (NSV/ 2) (RSSazi )

IF (RSmax is greater than (MSR) (RSSazi))

RSmax = (MSR) ( RSSazi )

END | F

IE (| DXMtDXS| is | ess than DXS or | DYMtDYS| is |ess than

DYS)

THEN
RSmn =0

ELSE
RSmn = MNNMIMR , R2, R3, R4) - FLOAT (NSV/ 2) (RSSazi )
IFE (RSmn is |less than 0)

RSmin = 0
END | F
END | F
where Rl = SQRT(DXM + DYM)
R2 = SQRT(DXM + (DYM + DYS)?)
R3 = SQRT((DXM + DXS)? + DYM)
R4 = SORT((DXM + DXS)2 + (DYM + DYS)?2)

COMPUTE ( X- DI MENSI ON)
XDl M = nearest integer (DOVAIN(X Size)/DOR) + 1

COVPUTE (Y- DI MENSI ON)
YDl M = nearest integer (DOVAIN(Y Size)/DOR) + 1
COMPUTE (average VELOCI TY (Doppler))
] =mn (i + INT(NSV/2), RSnax/ RSSazi)
VDavg; = nmedian (VD)
j = max (i - INT(NSV/2), RSm n/RSSazi)

where i is the sanple vol une nunber, (RSm n/RSSazi) < i <
(RSmax/ RSSazi and POW is greater than THRESHOLD (Vel ocity
Power). NGR is equal to the nunber of data values contri b-

ting to VDavg and is conputed by increnmenting NGR for each

good VD val ue that contributes to VDavg. NGR nust be greater

than I NT(NSV/ 2) for VDavg to be acceptable. Oherw se set

VDavg to a default value. (NOTE: "INT" is the integer portion

of a rational nunber.)
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COVPUTE (DI FFERENCE (Radi al ))

DR, « = VDavg i«nrnsviz)), k) - VDAV ((i-int(nsvi2)), k)

where i is the sanple vol une nunber, k the azinmuth nunber, and
where ((RSm n/RSSazi) + INT(NSV/2)) < i < ((RSmax/RSSazi) -
INT(NSV/2)). For DR to be valid both VDavg val ues nust be
valid, i.e., not equal to a default val ue.

COVPUTE ( DI FFERENCE ( Azi mut hal ))
DA, «..s = (VDavg;, « - VDavg;, «.1)/ (RS x (AZ, - AZ.,))
where i is the sanple volune nunber and k, the azi muth nunber
For DA to be valid, both VDavg val ues nust be valid, i.e.,
not equal to a default value. Watch for problens at the
begi nning and ending rays as well as around O radi ans.
COVWPUTE (radi al X-1 NDEX)
XINrad = (RS x sin(AZ) x cos(N) - DXM/DCOR
where i is the sanple volune nunber and k, the azimuth nunber
This conputation needs to be rounded to nearest whol e nunber.
Lower |eft corner of grid is assuned to have (0,0) indices.
COVWPUTE (radi al Y-1 NDEX)
YINDrad = (RS, x cos(AZ,) x cos(N) - DYM/DOR
where i is the sanple volune nunber and k, the azi muth nunber
This conputation needs to be rounded to nearest whol e nunber.
Lower |eft corner of grid is assuned to have (0,0) indices.

COMPUTE (NUMBER (Potential Difference Radial))
NPERXI1 Nr ad, YI NDrad = NPDRy nad vinorad T 1

where increnenting is perfornmed for conputation of each (Xl Nrad,
YI NDr ad) pair.

COWPUTE (azi mut hal X- 1 NDEX)
XINazi =(RS x sin((AzZ, + AZ.,)/2) x cos(N)-DXM/DOR
where i is the sanple volune nunber and k, the azi muth nunber

This conputation needs to be rounded to nearest whol e nunber.
Lower |eft corner of grid is assuned to have (0,0) indices.
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COWPUTE (azi mut hal Y-1 NDEX)
YI NDazi =(RS; x cos((AZ, + AZ._,)/2)x cos(N)-DyM/DOR
where i is the sanple volune nunber and k, the azi muth nunber.
This conputation needs to be rounded to nearest whol e nunber.
Lower |eft corner of grid is assuned to have (0,0) indices.
COMPUTE (NUMBER (Potential Difference Azinuthal))
NPDAXI Nazi , Yl NDazi = NPDAXI Nazi , YI NDazi + 1

where increnenting is perfornmed for conputation of each
(XI'Nazi, YlINDazi) pair.

COWUTE (SUM (Radi al Difference))

SRDy nrad, vinorad = SRDynad vinoad + DR«

where i and k are the sanple volune and azi nut h nunbers,
respectively and DR is not equal to the default val ue.

COVWPUTE (NUMBER (Radi al Difference))

NRDy nrad, vinorad = NRDnvad, vinorad + 1

where increnenting is perfornmed only when a SRD i s conput ed.
COWUTE (SUM (Azi muthal Difference))

SADy nazi, vinoazi = SADynazi vinoazi T DAL«

where i and k are the sanple volune and radi al nunbers,
respectively and DA is not equal to the default val ue.

COMPUTE (NUMBER (Azi muthal Difference))

NADy nazi, vinoazi = NAD nazi, vinpazi + 1

where increnenting is perfornmed only when a SAD i s conput ed.
COWPUTE (mean SHEAR ( Radi al - RSA))

SRnean, , = SRD ./ (NRDQ , x RSSazi x (NSV-1))

where 1 and mare the indices in x and y, respectively.
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COMPUTE (nean SHEAR (Azi mut hal))
SAmean, ,, = SAD , /NAD

where 1 and mare the indices in x and y, respectively.
equals 0 then SAnean is set to O.

COWPUTE (filtered SHEAR (Radi al - RSA))
i=p j=p

SRfilter, , = E E SRean, i m / CFLR
iz -p i= -p

| f NAD

where 1 and mare the indices in x and y, respectively and p =

(SQRT(NFL) - 1)/2, and where SRnean,, ,; is not equal to

FLAG VALUE, and where CFLR is increnented for each
SRmean,,; n; that is not equal to FLAG VALUE.

| F CFLR equal s zero then set SRfilter (lI,n to FLAG VALUE.

COWPUTE (filtered SHEAR (Azi rmut hal))
i=p j=p

SAfilter, = E E SAMeAN, i i [ CFLA
i=p j=p

where 1 and mare the indices in x and y, respectively and p =
(SQRT(NFL) - 1)/2, and where SAnean,, .; is not equal to FLAG

VALUE, and where CFLA is increnmented for each SAmean .

that is not equal to FLAG VALUE.

| F CFLA equal s zero then set SAfilter (I,nm to FLAG VALUE.

COMPUTE ( COVBI NED SHEAR)
IE (SRfilter(l,m = FLV or SAfilter(l,m = FLV)

THEN
COSH(1, M) = FLV
ELSE
COSH(1,m) = SQRT(SRfilter(l,m**2 + SAfilter(l,m**2)
END | F
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| and mare indices in x and vy.

The indi ces which correspond to the input w ndow di nensions are
as follows:

and p = (SQRT(NFL) - 1)/2
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4.0

OQUTPUT

4.1 | DENTI FI CATI ON

The field COVBI NED SHEAR cont ai ns val ues of the conbi ned shear of
the radial velocities as neasured by the Doppler radar. This
shear field is organized onto a rectangular Cartesian grid with
origin (lower left corner) at (DXM DYM where these coordi nates
are relative to the radar.

4.2 DI STRI BUTI ON

The val ues of COMBI NED SHEAR nay be easily mapped for display or
may be used as input for higher |evel routines.
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5.0

| NFERENCES

5.1 LIM TATI ONS

No mgjor Iimtations are noted at this tine.

5.2 FUTURE DEVELOPMENTS

No further devel opnent is anticipated on this particul ar

al gorithm However, the output fromthis algorithmwll be
exploited in terns of devel oping hazard products. 1In addition,

the site-adaptable paraneters should be explored further with
respect to determ nation of optinmm val ues.
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