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1.0 PROLOGUE
1.1 FUNCTI ONAL DESCRI PTI ON

The purpose of the Hail Core Aloft Algorithm (HCAA) is to provide for
each stormcell the follow ng three estimates:

* the Probability of Hail (POH) of any size,

* the Probability of Severe Hail (PCOSH)(or hail > %
in dianmeter), and

* the Maxi num Expected Hail Size (MEHS)

Based on drop-size/hailstone distribution and enpirical studies, the
al gorithm assunes that large reflectivity val ues observed al oft (above
the freezing level (&°C)) are nost likely hail.

This al gorithm anal yzes stormcell and environmental data available in a
specific format. A stormcell is defined as a core of a three

di mensi onal region of significant reflectivity values. Each storm cel

i s made up of two-di nensional conmponents in horizontal proxinmty at

adj acent el evation angl es of radar observation. A conponent is a

m ni mum areal extent of reflectivity values greater than or equal to a
specific reflectivity threshold at one elevation. The algorithnis

i nputs are environnental data and stormcells conmponents’ maxi num
reflectivity and hei ght above ground | evel (AG)(of the mass wei ghted
center (or centroid)). The environnental data is the height AG of the
@&°C and -2@°C environnmental tenperatures (which is usually derived from
a near by soundi ng) .

To determ ne the POH of any size for each stormcell, the height of the
hi ghest conponent with a large maximumreflectivity value (of at least a
t hreshol d val ue) which is above the freezing level is used in an
enpirical relationship. The higher the conponent is above the freezing
| evel, the greater the POH

To determ ne the POSH and MEHS for each stormcell, the algorithmuses a
relati onship between reflectivity and the Hailfall Kinetic Energy (é).

€ is the flux of kinetic energy of hailstones. €& is calculated from
conmponents with large maximumreflectivity values (of at |east a

t hreshol d val ue) above the freezing level. The larger the conponents
maxi rumreflectivity values, the larger their é. A height and
reflectivity weighted vertical integration of the é is done for al
conmponents within a stormcell (which neet the relative height and
reflectivity criteria). The vertical integration of € is weighted
toward conponents with very large (of at |east a threshold val ue)

maxi mum reflectivity val ues above the height of the -2@°C environnmenta
tenperature. The vertical integration results in a paraneter called the
Severe Hail Index (SH'). The greater the collective depth of conponents
inastormcell with large é values and the hi gher those conponents are
(above the freezing level), the larger a stormcell's SH value. The
POSH is cal culated from SH and a warning threshold which is a function
of the height of the freezing level. The MEHS for each stormcell is
conputed using SH in an enpirical fornula.
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1.2 SCOURCE

The HCAA has been inplenmented as part of the Hail Detection Al gorithm
(HDA) by the National Severe Storms Laboratory (NSSL) in Nornman,

&l ahoma. The other part of the HDA is the Upper Level Divergence

Al gorithm (ULDA) (Wtt, 1994) which provides a second estimte of the
MEHS.

REFERENCES
Kessinger, C. and Brandes, E., 1994: A Conparison of Hail Detection
Al gorithns - Summary Project Report, National Center for Atnospheric

Research, Boul der, CO

Johnson, J. T., 1994: Enhanced WSR-88D Storm Cell Identification and
Tracking Algorithm- Final Docunentation Report, NSSL, Norman, OK

NEXRAD Al gorithm Report, 1985: HAIL ALGORI THM DESCRI PTI ON [ @12/ 35], The
NEXRAD Joi nt Systens Program O fice (JSPO .

Wtt, A, 1994: The NSSL Hail Detection Algorithm- Initial
Docunent ati on Report, NSSL, Nornman, OK.

1. 3 PROCESSI NG ENVI RONVENT

As stated, the HCAA analyzes and requires storm cell data. The
algorithms statistical perfornmance was evaluated while running in
conjunction with the Storm Cell Identification and Tracking (SCIT)

Al gorithmto provide stormcell data. The SCIT Algorithmis docunented as
a series of the following algorithms: STORM CELL SEGMENTS [@B6], STORM
CELL CENTRO DS [@B7], STORM CELL TRACKING [@B8], and STORM PCSI TI ON
FORECAST [@ZB] (Version 26) algorithm descriptions. The STORM CELL
CENTRO DS [@B7] algorithm provides storm cell data as input to this
al gorithm The SCIT Algorithm identifies individual cells within a
convective storminstead of the entire storm (Johnson, 1994).

The HCAA was devel oped for use on a Wather Surveillance Radar - 1988
Doppl er (WSR-88D). The HDA and SCIT Al gorithm were devel oped and tested
on NSSL's Radar Analysis and Display Software (RADS) on a 32 bit UN X
based SUN Wor kst ati on whi ch i ngests |live (w deband) or archived (Level 11)
radi al data froma WSR- 88D.
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2.0

I NPUTS
2.1 | DENTI FI CATI ON

HEl GHT( 2°C)

HEl GHT( - 22°C)

HEI GHT( Conponent )

HKE COEFFI Cl ENT #1

HKE COEFFI Cl ENT #2

HKE COEFFI Cl ENT #3

maxi mum REFLECTI VI TY
( Component)

PCSH CCEFFI ClI ENT

PCSH OFFSET

SHI HAIL SI ZE COEFFI Cl ENT

SHI HAIL SI ZE EXPONENT

STORM CELL

COVPONENT( St or m Cel | )

The hei ght of the @& C environnental
tenperature (or freezing level), in kmAG.

The hei ght of the -2@°C environnental
tenperature, in km AG.

The height of the center of mass of a
conmponent, in km AG.

A multiplicative factor used in conputing
the Hailfall Kinetic Energy (5x19%).

A multiplicative exponential factor used in
conputing the Hailfall Kinetic Energy
(8.4x1@72).

An operand factor used in conputing the
Hailfall Kinetic Energy (19.

Maxi mum (averaged) reflectivity val ue
detected in an individual COVPONENT, in
dBZe.

A multiplicative factor used in conputing
the POSH fromthe SH (29).

An offset used in conmputing the POSH from
the SH (59, in percent.

A multiplicative factor used in cal cul ating
t he Maxi mum Expected Hail Size fromthe SHI
(91).

The power to which the SH is raised in
cal cul ati ng the Maxi mnum Expected Hail Size
fromthe SH (45).

A STORM CELL is a three dinensional region
conposed of COVPONENTs characterized by
reflectivity val ues above a given

t hr eshol d.

A COVWPONENT is a two dinmensional region of
a STORM CELL which neets reflectivity and
area thresholds, ordered fromlowest to

hi ghest for each STORM CELL.
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THRESHOLD ( HKE
Refl ectivity Weighting
Lower Limt)

THRESHOLD ( HKE
Refl ectivity Wi ghting
Upper Limt)

THRESHOLD (mi ni mum
Refl ectivity PCH)

THRESHOLD ( POH Hei ght
Difference #1)

THRESHOLD ( POH Hei ght
Difference #2)

THRESHOLD ( POH Hei ght
Di fference #3)

THRESHOLD ( POH Hei ght
Di fference #4)

THRESHOLD ( POH Hei ght
Di fference #5)

THRESHOLD ( POH Hei ght
Di fference #6)

THRESHOLD ( POH Hei ght
Di fference #7)

THRESHOLD ( POH Hei ght
Di fference #8)

THRESHOLD ( POH Hei ght
Di fference #9)

THRESHOLD ( POH Hei ght
Difference #19)

WARNI NG THRESHOLD
SELECTI ON MODEL
CCEFFI Cl ENT

WARNI NG THRESHOLD
SELECTI ON MODEL OFFSET

The lower limt of reflectivity val ues used
inthe reflectivity weighting function for
the POSH cal cul ation (49, in dBZe.

The upper limt of reflectivity val ues used
inthe reflectivity weighting function for
the POSH cal cul ation (59, in dBZe.

M ni mum maxi mum REFLECTI VI TY ( Conponent)
used in the calculation of the POH (45), in
dBZe.

Maxi mum hei ght difference which correl ates
to @ POH (1.625), in km

Maxi mum hei ght difference which correl ates
to 1@ PCH (1.875), in km

Maxi mum hei ght difference which correl ates
to 2% PCH (2.125), in km

Maxi mum hei ght difference which correl ates
to 3@ PCH (2.375), in km

Maxi mum hei ght difference which correl ates
to 4% PCH (2.625), in km

Maxi mum hei ght difference which correl ates
to 5% PCH (2.925), in km

Maxi mum hei ght difference which correl ates
to 6@ PCH (3.3), in km

Maxi mum hei ght difference which correl ates
to 7@ PCH (3.75), in km

Maxi mum hei ght difference which correl ates
to 8 PCH (4.5), in km

Maxi mum hei ght difference which correl ates
to 9@ PCH (5.5), in km

A factor nultiplied by the HEIGHT(Z°C) in
t he Warni ng Threshol d Sel ecti on Mdel
(57.5x1#), in J m3s i

An offset used in the Warning Threshold
Sel ection Mdel (-121x1&), in J mis-i.
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2.2 ACQU SITI ON

STORM CELLs, COVWPONENTs, HEI GHT( Conmponent), and maxi mum
REFLECTI VI TY( Conponent) are acquired fromthe STORM CELL CENTRO DS [ €87]
al gorithm

HElI GHT(@°C) and HEI GHT(-22°C) are site sel ectable paraneters which are
adjustable at the Unit Control Position (UCP).

Al'l other thresholds, coefficients, exponents, and offsets are supplied
as adapt abl e paraneters whose val ues have been based on theoretical and
enpirical hail studies (See Adaptabl e Paraneter Table Appendi x C) and
are adjustable at the UCP.
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3.0 PROCEDURE
3.1 ALGCRI THM

BEG N ALGORI THM (HAI L CORE ALOFT)

1.0 DO FOR ALL (STORM CELLS)

1.1 DO FOR ALL ( COVPONENTS)
1.1.1 1 E (maxi mum REFLECTI VI TY( Conponent) i s
greater than THRESHOLD (HKE Refl ectivity Wi ghting
Lower Limt))
THEN
.1 COWPUTE ( HEI GHT TOP( Conponent))
.2 IE (((HElI GHT TOP(Conponent) is
greater than HEl GHT(Z°C)) AND
(HEI GHT(©2°C) is greater than
HEI GHT( Conponent ) ) AND ( maxi num
REFLECTI VI TY( Conponent) of the next higher
COVPONENT is greater than THRESHOLD ( HKE
Refl ectivity Weighting Lower Linmt))) OR
( HEl GHT( Conponent) is greater than or
equal to HEI GHT(<Z°C)))
THEN
1.1.12.2.1 1F (this COMPONENT is not the
| owest in the STORM CELL)
THEN
1.1.1.2.1.1 COWPUTE ( HEI GHT BOTTOM
(Component))
END | F
1.1.1.2.2 COWUTE (HElI GHT DI FFERENCE
(PCSH) )
1.1.1.2.3 COWUTE (REFLECTI VI TY WEI GHTI NG
FUNCTI ON( Conponent ) )
1.1.1.2.4 COWUTE (HElI GHT MEDI AN
(Component))
1.1.1.2.5 COWUTE (VERTI CAL TEMPERATURE
V\EI GHTI NG FUNCTI ON ( Conponent))
1.1.1.2.6 COWUTE (HAILFALL KI NETIC
ENERGY( Conponent ) )
1.1.1.2.7 COWUTE (SEVERE HAI L | NDEX
(StormCel l'))
END | F
END | F
1.1.2 |1F (HEl GHT(Conponent) is greater than
or equal to HEIGHT(©2°C))
THEN
1.1.2.1 I'F (maxi mum REFLECTI VI TY( Conponent) is
greater than or equal to THRESHOLD
(mnimum Reflectivity POH))
THEN
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1.1.2.1.1 COWPUTE (HEl GHT(PCH))

1.1.2.1.2 COWPUTE (HEl GHT DI FFERENCE( POH))
END

END DO

COVPUTE ( PROBABI LI TY OF HAIL(Storm Cel | ))
COVPUTE ( PROBABI LI TY OF SEVERE HAI L(Storm Cel 1))
COVPUTE ( MAXI MUM EXPECTED HAI L SI ZE(Storm Cel 1))
VRl TE ( PROBABI LI TY OF HAI L(Storm Cell))

VRl TE ( PROBABI LI TY OF SEVERE HAI L(Storm Cel 1))
VR TE ( MAXI MUM EXPECTED HAI L Sl ZE(Storm Cel 1))
DO

~NO O~ WN

MR RRPRRPR

END ALGORI THM (HAI L CORE ALCFT)
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3.2 COWPUTATI ON

3.2.1 NOTATION

DBZmax

DH_POH

DH_POSH

ERW LL

ERW UL

H@

H_POH

The maxi mum REFLECTI VI TY( Conponent), in dBZe.

The HEI GHT DI FFERENCE( POH), the difference in height
bet ween t he HElI GHT( Conponent) and HEl GHT(Z°C) for a
COVPONENT whi ch has a maxi mum REFLECTI VI TY( Conponent )
greater than THRESHOLD (mini nrum Reflectivity POH), in
km

The HEI GHT DI FFERENCE( POSH), the di fference in hei ght
bet ween t he HElI GHT TOP( Conponent) and HElI GHT

BOTTOM Comnponent ), or HEl GHT TOP( Conponent) and

HEI GHT(@°C) if HEl CGHT(Z°C) is higher than HEl GHAT
BOTTOM Conponent)) for a COMPONENT whi ch has a maxi mum
REFLECTIVI TY (Component) greater than THRESHOLD ( HKE
Refl ectivity Weighting Lower Limt), in km

The HAI LFALL KI NETI C ENERGY( Conponent), the Hailfall
Ki netic Energy for each COVPONENT based on it’s
maxi nrum REFLECTI VI TY( Conponent), in 102 J m?2s-i

The THRESHOLD (HKE Reflectivity Weighting Lower

Limt), the lower Iimt of reflectivity values used in
t he REFLECTI VI TY WEI GHTI NG FUNCTI ON( Conponent) and t he
HAI LFALL KI NETI C ENERGY( Conponent), in dBZe.

The THRESHOLD (HKE Reflectivity Weighting Upper

Limt), the upper Iimt of reflectivity values used in
t he REFLECTI VI TY WEI GHTI NG FUNCTI ON( Conmponent), in
dBZe.

HElI GHT( Conponent ), the hei ght of the center of mass of
a conponent, in km AG.

The HEI GHT(&°C), the height of the &°C environnental
tenperature (or freezing level), in kmAG.

The HEI GHT(-2@°C), the height of the
-2°C environnmental tenperature, in km AG..

The HEI GHT(POH); the interpol ated height of the top of
the hail core for each stormused in the cal culation
of the POH. The interpolation is done to estinmate the
hi ghest hei ght where the reflectivity equals the
THRESHOLD (m ni mum Reflectivity POH), in km AG.
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HB

HKE_Cl1
HKE_C2
HKE_C3

HM

HS_COF

HS_EXP

MEHS

MR_POH TH

P_COF

P_OFS

POH
POH_HD1
POH_HD2
POH_HD3
POH_HD4
POH_HD5

POH_HD6

The HEI GHT BOTTOM Component), the interpol ated hei ght
of the bottom of the COMPONENT. It is the average of
t he HEl GHT( Conponent) for the current and the next

| onest COVPONENT, in km AGL.

The HKE COEFFI Cl ENT #1

The HKE COEFFI Cl ENT #2

The HKE CCEFFI Cl ENT #3

The HEI GHT MEDI AN( Conmponent), the medi an depth of the
COVPONENT used in the VERTI CAL TEMPERATURE WEI GHTI NG
FUNCTI ON( Component ), in km

The SHI HAIL Sl ZE COEFFI Cl ENT.

The SHI HAIL SI ZE EXPONENT.

The HEI GHT TOP(Conponent), the interpol ated hei ght of
the top of the COWONENT. It is the average of the
HElI GHT( Conponent) for the current and the next highest
COVPONENT, in km AGL.

The index for COVPONENTS.

The MAXI MUM EXPECTED HAIL SI ZE(Storm Cell), in inches.
The THRESHOLD (m ni num Reflectivity POH), in dBZe.

The index for STORM CELLs.

The POSH COEFFI Cl ENT, used in the cal cul ati on of the
PCSH fromthe SHI .

The POSH OFFSET, used in the calcul ati on of the POSH
fromthe SH, in percent.

The PROBABILITY OF HAIL, @%to 10%%

The THRESHOLD (POH Height Dif. #1), in km
The THRESHOLD (POH Height Dif. #2), in km
The THRESHOLD (POH Height Dif. #3), in km
The THRESHOLD (POH Height Dif. #4), in km
The THRESHOLD (POH Height Dif. #5), in km

The THRESHOLD (POH Height Dif. #6), in km
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POH_HD7
POH_HD8
POH_HD9
POH_HD10
POSH

SHI

VTWF

WI_COF

WI_OFS

The THRESHOLD (PCH Height Dif. #7), in km

The THRESHOLD (POH Height Dif. #8), in km

The THRESHOLD (POCH Height Dif. #9), in km

The THRESHOLD (POH Height Dif. #10), in km

The PROBABILITY OF SEVERE HAIL, @%bto 13

The SEVERE HAIL | NDEX(Storm Cell), in 10° J mis-i
The VERTI CAL TEMPERATURE VEI GHTI NG FUNCTI ON
(Component), a weighting function based on the

vertical tenperature profile.

The WARNI NG THRESHOLD SELECTI ON MODEL COEFFI Cl ENT, in
102 J m3s-1i.

The WARNI NG THRESHOLD SELECTI ON MODEL OFFSET, in 10° J
mis-1,

The REFLECTI VI TY WEI GHTI NG FUNCTI ON( Conponent ), a

wei ghting function based on the maxi mum
REFLECTI VI TY( Conponent ).
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3.2.2 SYMBOLI C FORMULAS

COWUTE ( HEI GAT TOP( Conponent))
HTm = (Hm+1 + Hrr)/2
if this is the highest COWONENT in the STORM CELL, then

Hw = Ho + (Ho - Hoo1)/2

COVPUTE ( HEI GHT BOTTOM Conponent ) )
HB, = (Hn. 1 + H)/2

if not conmputed, HB, should be zero (or a small flag val ue)

COVPUTE ( HEI GHT DI FFERENCE( POSH) )

DH POSH, = HT,, - HB,
IF (HZ > HB)
THEN
DH POSH, = HT,, - HZ
END | F

COWUTE ( REFLECTI VI TY VEI GHTI NG FUNCTI ON( Conponent ) )
Wz, = (DBZmax,, - ERWLL)/(ERWUL - ERWLL)
if DBZmex, is greater than or equal to ERWUL, then

w2, = 1

COVPUTE ( HEI GHT MEDI AN( Conponent ) )

HM, = (HT, + HB)/2
IF (HZ > HB)
THEN
HM, = (HT, + HY) /2
ELSE IF ((this is .NOI. the | owest conmponent in the STORM CELL)
.AND. (this is .NOTI. the highest COVMPONENT in the STORM
CELL). AND. (. NOT. ((HZ > HB,,. ;). AND. (HT,,. ; > HZ . AND.
(DBZmex,,. ; < ERWLL))))
THEN
HVh = (Ho- 1 + Hov )/ 2
END | F
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COWUTE ( VERTI CAL TEMPERATURE WEI GHTI NG FUNCTI ON( Conponent ) )
VIW,, = (HV, - HO)/ (H2QD - HOD
if HV,is greater than or equal to H2g, then VIWF, =1

COVPUTE (HAI LFALL KI NETI C ENERGY( Conponent ))

én = (HKE_CL) (W) [ HKE_C3((HE_c2) (DBzmx(m)) |

COVPUTE ( SEVERE HAI L | NDEX(Storm Cel 1))
SH, = Z[é,r(DH_P(BHr)(VTV\FW)]
m

COVPUTE ( HEI GHT( PCH) )

IF (this COWONENT is the last (or highest) in the STORM CELL)
THEN

H_PO_|n = Hn,m + (Hnm - Hn,m- 1)/2

| F (DBZmex, » = MR_POH TH)

H POH, = H,,

END | F
ELSE | F (DBZmax,.: < MR_POH_TH)
THEN
H PCH, = (D4)(D6)/D5 + H,,
END | F

wher e

)
"

DBZNMBX, n. 1 - DBZMax, m

= DBZnex, ... - MR POH_TH

= Hm- Hno1

DBZnmex, » - MR_POH_TH

= MAX (1.0, DBZmMBX, . - DBZMaX, ms 1)
= Hme1 - Hiom

INT = (D2)(D3)/DL + Hym. 1

T 88 KRS
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COVPUTE ( HEI GHT DI FFERENCE( PCH) )

DH POH, = H PCH, - HZ

COVPUTE ( PROBABI LI TY OF HAIL(Storm Cel | ))

| F (DH_POH, < POH_HD1)
THEN
POH, = @
ELSE | F (DH_POH, < POH_HD2)
THEN
POH, = 10
ELSE | F (DH_POH, < POH_HD3)
THEN
POH, = 20
ELSE | F (DH_POH, < POH_HD4)
THEN
POH, = 30
ELSE | F (DH_POH, < POH _HD5)
THEN
POH, = 40
ELSE | F (DH_POH, < POH_HD6)
THEN
POH, = 50
ELSE | F (DH_POH, < POH_HD7)
THEN
POH, = 60
ELSE | F (DH_POH, < POH_HDB)
THEN
POH, = 70
ELSE | F (DH_POH, < POH_HDO)
THEN
POH, = 80
ELSE | F (DH_POH, < POH_HD1Q)
THEN
POH, = 99
ELSE
POH, = 120
END | F

The HEI GHT DI FFERENCE( POH) used here is the greatest for all the COVPONENTS

for each storm Since the COVWONENTS are sorted from |l owest to highest for
each storm the last cal cul ated HEl GHT DI FFERENCE(POH) will be the greatest.
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COVPUTE ( PROBABI LI TY OF SEVERE HAI L(Storm Cel 1))

LF (SH, > 0)
THEN
POSH, = (P_COF){Ln[ SH ./ (WISM]} + P_OFS
ELSE
PCSH, = 0
END | F

where Ln is the natural |og function;

WISM = (WI_COF * H®) + WI_OFS
IF (WI'SM < 20)
THEN
WISM = 20
END | F

and

IF (PCSH > 100)

THEN
PCSH = 100
ELSE | F (POSH < 0)
THEN
PCSH = 0
END | F
|F (PCH < PCSH)
THEN
POH = PCSH
END | F

COVPUTE ( MAXI MUM EXPECTED HAI L SI ZE(Storm Cel 1))

MEHS, = (HS_COF) (SH ) ™S-B®
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4.0 CQUTPUTS
4.1 | DENTI FI CATI ON

For each STORM CELL, the algorithmw Il output the PROBABILITY OF
HAIL(Storm Cel 1), the PROBABILITY OF SEVERE HAIL(Storm Cel l), and the
MAXI MUM EXPECTED HAI L SI ZE(Storm Cel ).

4.2 DI STRI BUTI ON

It is anticipated that the outputs are for display only.
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5.0

| NFERENCES
5.1 LIMTATIONS

The HCAA needs as input accurate and tinely nmeasurenents of the heights
of the & C and -2 C | evels above ground. Failure to update this
information will degrade the algorithm s performance.

During algorithmvalidation testing, the HCAA's statistical performance
was based on the identification of stormcells by the NSSL SCI T
algorithmw thin 230 km of the radar. OQutside of 230 km the
statistical performance is unknown. The use of other stormcell
identification algorithns (e.g. the Storm Series Al gorithns) to provide

stormcell information may degrade the HCAA performance. Also, if the
stormcell identification algorithmfails to properly identify the full
3D structure of a stormcell, statistical performance will likely be
degr aded.

Both the POH and POSH estimates fromthe al gorithm have shown
significant inprovenent in statistical (and operational) performance
over (the Positive Hail Index and Positive + Probable Hail Indices of)
the HAIL ALGORI THM [ @12/ 35] (Wtt, 1993; Kessinger and Brandes, 1994).
However, the PCOH parameter has only been tested in a High Plains

envi ronnent .

Wtt conpared the POSH (50% with the HAIL ALGORI THM [ @12/ 35] on many
cases fromdifferent regions of the country including Florida, the

Sout hern Plains, the Hgh Plains, Northern U S., and the M d-M ssi ssi ppi
Valley. H's results show that the POSH paraneter perfornms best in the
Sout hern Pl ains region, with somewhat poorer perfornmance (higher False
AlarmRatio (FAR)) in other regions. However, the decrease in
performance may be a result of poorer verification efforts in those
areas. H s results also show that the POSH paraneter performs best for
i sol ated stornms. Even though the POSH paraneter’s inprovenment in
performance versus the HAIL ALGORI THM [ @12/ 35] is due to the decrease in
the FAR for non-isolated storms. |In addition, the theory on which the
POSH i s based has been applied as a hail predictor with good results in
ot her regions of the world.

Kessi nger and Brandes conpared the POH and POSH with Hail |ndices from
the HAIL ALGORI THM [ @12/ 35] during a two year field study in Eastern

Col orado. They found that for very small hail (< %), the POHis a
significant inprovenment over the HAIL ALGORI THM [ @12/ 35] (and the PCSH).
The PCH has good reliability at small hail sizes and over-forecasts
severe sizes. For severe sized hail, the POSH outperforned the HAI L
ALGCRI THM [ @12/ 35] (and the POH). The POSH tends to under-forecast very
small hail (< *#') and over-forecast severe sized hail or larger.
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The MEHS is an estimate of the size of the largest hail expected

anywhere in a stormcell. In a stormcell, the area covered by the
| argest hail stones is usually a very small percentage of the total area
covered by hail. The MEHS paraneter was devel oped such that

statistically, 75%of hail reports are snmaller. Therefore, on average,
a mpjority of hail reports froma stormwill be of smaller hail than the
MEHS.

Init’s limted operational use, the MEHS paraneter has provided a
useful rough estimate of the maxi numhail size. But, in weak w nd and
tropi cal environnents the POSH and MEHS paraneter tends to overforecast
hail and hail size (relative to all environnents).

5.2 FUTURE DEVELOPMENTS

Adapt abl e parameter studies should be done to optim ze performance for
di fferent nmeteorol ogical conditions and geographical |ocations. The
ultimate goal is to optimze the algorithmfor each climatol ogica
regi on and each stormtype.

Al so, a technique to account for md-Ievel environnmental relative

hum dity has been applied to this algorithmand has shown a nom na

i ncrease statistical performance. This technique applies the prenise

t hat evaporative cooling in drier conditions has been shown to increase
the probability of small hail.

A met hod shoul d be devel oped to provide automatically provide the
algorithmwith the | atest thernodynanm c (sounding) data
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