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Severalm
ethods

have
been

developed
forestim

ating
sea-

level
pressure

(SLP)
w

hen
the

base
of

the
atm

osphere
resides

above
sea

leveldue
to

terrain.M
ostuse

the
lapse

rate
in

the
low

er
troposphere

to
extrapolate

below
the

ground.
G

enerally,
differences

in
the

output
of

these
algorithm

sare
notlarge

and
m

ostly
resultfrom

the
choice

of
lapse

rate
used

during
the

extrapolation
–

along
w

ith
the

constraints
applied

(if
any)

to
the

“underground”
areas.A

detailed
discussion

ofthese
aspects

can
be

found
in

Harrison
(1970)

and
m

ore
recently,

M
esinger

and
Treadon

(1995).

For
the

N
CEP

G
FS

m
odel

uniquely,
tw

o
SLP

fields
are

output
by

the
post-processor.

The
first,

M
SLET,

uses
unsm

oothed
atm

ospheric
fields,

and
com

putes
below

-
ground

extrapolated
tem

perature
by

relaxing
Laplace’s

equation.
The

second,
PRM

SL,
for

legacy
reasons

spectrally
truncates

fields
to

T80
(approxim

ately
150km

effective
resolution)

everyw
here

–
even

over
w

ater
--

before
calculating

SLP
(H.-Y.

Chuang,
personal

com
m

unication,
2017).

This
results

in
a

m
uch

sm
oother

SLP
field

than
obtained

by
M

SLET.
U

nfortunately,
this

sm
oothing

often
causes

the
analyzed

intensity
(m

inim
um

SLP)
of

cyclones
using

PRM
SL

to
be

significantly
and

artificially
w

eaker
than

that
obtained

by
M

SLET.
Perhaps

m
ore

disturbing,
the

analyzed
tracks

of
cyclones

can
be

significantly
in

errorw
hen

using
PRM

SL,leading
to

biases
in

hum
an

and
derived

guidance
issued

using
thisfield.

Here
w

e
dem

onstrate
those

errors
through

three
case

studies:
tw

o
tropical

cyclones
and

an
extratropical

cyclone.
For

the
extratropicalcyclone,there

is
evidence

that
forecasters

tailored
short-term

blizzard
predictions

based
on

m
isleading

track
guidance

from
the

operational
G

FS
and

GFS
ensem

ble
generated

using
PRM

SL
output,

w
hich

erroneously
show

ed
a

track
farther

offshore
than

the
m

odel
actually

predicted,
and

prom
pted

a
m

uch
snow

ierforecastforN
ew

York
City

and
Long

Island.

Fig.2.A
m

ajornortheastU.S.blizzard
w

as
forecastforM

arch
14,2017.In

the
face

ofw
idespread

blizzard
w

arnings
forthe

m
egalopolis

(orange
shading,upper

left),the
cyclone

track
trended

w
estin

GFS
operationaland

ensem
ble

forecasts.
The

bias
introduced

by
using

the
PRM

SL
SLP

field
instead

ofM
SLET

(upper
right)caused

the
track

to
appear

significantly
farther

east
than

in
reality

(low
er

right)–
for

the
sam

e
GFS

run.
N

W
S

Area
ForecastDiscussions

(AFDs)from
som

e
coastaloffices

suggested
thatsom

e
forecasters

w
ere

using
the

PRM
SL-based

tracks
for

the
GFS

operationalrun
and/or

GEFS
ensem

ble,instead
ofthe

m
ore

appropriate
M

SLET-based
tracks.This

choice
w

ould
have

led
forecasters

to
identify

the
storm

track
too

faroffshore,by
nearly

100
km

,resulting
in

a
m

uch
colderand

snow
ierforecastbased

on
thatguidance.This

m
ay

have
also

led
to

the
retention

ofblizzard
w

arnings
forN

J,N
YC,and

LIforfarlongerthan
w

as
w

arranted
by

the
raw

num
ericalguidance

–
areas

w
here

m
inim

alsnow
fallw

aseventually
observed

(im
m

ediate
coast,low

erleft)despite
those

w
arnings. Fig.1.Com

parison
of0.5°

GFS
Analysis

for
SuperTyphoon

Haiyan
at

1800
U

TC
7

N
ov.

2013.Show
n

is
the

SLP
analysis

using
the

PRM
SL

field
(upper

left),SLP
analysis

using
the

M
SLET

field
(upper

right),
and

over-
w

ater
surface

pressure
field

(low
er

left).
The

dram
atic

im
pactofusing

PRM
SL

on
TC

intensity
is

clear,
and

M
SLET

show
s

m
arkedly

better
consistency

w
ith

the
true

surface
pressure

field
overw

ater.

EXAM
PLE: 13-14 M

ARCH 2017, N
O
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Fig.
3:

A
case

of
TC

genesis
illustrating

the
potentially

dram
atic

im
pact

of
using

PRM
SL

(top)vs.M
SLET

(m
iddle)on

the
identification

ofa
closed

circulation.This
also

has
a

severe
im

pact
on

derived
TC

genesis
probabilities

from
Joint

Hurricane
Testbed

(JHT)
experim

ental
products

(bottom
,

from
Halperin

et
al.

2017
and

http://m
oe.m

et.fsu.edu/m
odelgen).

These
probabilities

are
currently

based
on

the
PRM

SL
SLP

field.The
lack

ofa
closed

isobarin
the

top
panel

(and
subsequent

PRM
SL

forecast
fields)

prevented
experim

ental
diagnosis

ofTC
genesis

and
generation

ofJHT
guidance

probabilities
for

that
system

(low
er

left).Sw
itching

this
experim

entalguidance
to

use
the

M
SLET

SLP
field

w
ould

result
in

a
dram

atic
increase

in
TC

genesis
probabilities

given
the

decrease
in

SLP
m

agnitude.
Recalibration

of
the

logistic
regression

equations
in

Halperin
et

al.
(2017)

using
M

SLET
is

planned,butitis
im

portantto
note

that
the

developm
ental

dataset
for

using
M

SLET
w

ould
only

be
approxim

ately
six

years
in

length,since
the

N
CEP

GFS
m

odeldid
not

outputthe
M

SLET
SLP

field
untilM

ay
2011.

As
of

the
presentation

of
this

poster,
it

is
not

clear
that

the
entire

scientific
com

m
unity

isaw
are

thatthe
standard

M
SLP

field
(PRM

SL)outputby
the

GFS
m

odel
isinaccurate,and

thatthe
m

ore
correctM

SLET
SLP

field
even

exists.Since
PRM

SL
is

the
default

M
SLP

field
in

GRIB
tables,m

any
officialN

W
S

w
ebsites

and
unofficial

w
ebsites

show
the

PRM
SL

SLP
field

from
m

odelforecasts,and
the

GFS
appears

to
be

the
only

m
ajor

operationalm
odel(globally)in

w
hich

the
PRM

SL
SLP

field
is

so
biased.Thus,given

the
exam

ples
show

n
here,m

any
users

ofgraphically
displayed

GFS
forecasts

m
ay

be
m

isled
by

unacceptable
biases

in
cyclone

intensity
and

track.
Accordingly,

w
e

strongly
recom

m
end

that
N

CEP
consider

associating
the

PRM
SL

GRIB
variable

w
ith

the
unsm

oothed
M

SLP
field

(currently
M

SLET),as
m

any
other

operationalm
odelsaround

the
w

orld
do.


