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1. INTRODUCTION

The National Hurricane Center (NHC) prepares and distributes tropical cyclone (TC) advisories for the
general public and other users. The TC advisories contain direct or indirect measurements of the current
maximum sustained wind (MSW), defined as the "one-minute average at an elevation of 10 meters with an
unobstructed exposure”, and forecasts through 72 hours (OFCM 2001). In addition, the advisories indicate
the current and forecast 34, 50, and 64 kt MSW radii for each quadrant of the TC, defined as the "largest
radii of that wind speed found in that quadrant.”

Capitalizing on the expertise of the NHC forecasters and to ensure forecast consistency, these advisories are
heavily utilized by individual National Weather Service (NWS) Forecast Offices (WFOs) to produce local
public, marine, and aviation forecasts, as well as weather statements for TC-related hazards. While the NHC
wind guidance (MSW and radii) is sufficient for marine and coastal exposures, the wind fields are often
biased when applied to inland areas owing to the lack of compensation for surface roughness (i.e.
"obstructed" flow). However, to remain consistent with NHC forecasts and absent a consistent inland wind
reduction factor, Florida WFOs routinely use the wind guidance unmodified to generate local forecasts, often
leading to an over-statement of inland wind speeds and duration. Subjective analyses of recent central
Florida TC events indicate the forecast MSW values are obtained primarily in peak wind gusts.

As the NWS transitions from traditional text based forecast products to a new generation of grid-based
products over the next several years (Ruth 2002), the need for more accurate depictions of inland wind
forecasts will become paramount. Given the transition to site specific and time specific graphical forecast
products, forecasters must manually compensate for wind differences between marine and land exposures
and other inherent TC asymmetries, rather than to simply extrapolate fixed wind radii guidance from sea to
land.

2. WIND GUIDANCE MODIFICATIONS

To convert wind measurements from marine exposure to that of standard open terrain (surface roughness;
z0=0.03 m) Powell et al., 1996 applied the relationship between friction velocity and the gradient wind to
two different roughness categories with the same gradient wind. Further, assumptions of surface roughness
for gale (34 kt) and hurricane (64 kt) conditions can be made to adjust wind radii forecasts over water to
open terrain equivalents (Powell, personal communication). Such modifications yield a reduction of the 34 kt
(63 kt) contour to 25 kt (53 kt). Using such wind radii reductions over land could provide a first step towards
reducing expansive inland high wind zones. Further modifications may be necessary to account for varied
surface roughness.

3. TROPICAL CYCLONE GABRIELLE (2001)
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Tropical Storm Gabrielle moved from northeast across the Florida peninsula on 14 September. NHC 34 kt
wind radii guidance is shown in Fig. 1, encompassing much of the peninsula. Consistent with the NHC
guidance, text forecasts for interior central Florida indicated winds of 35 to 45 mph with higher gusts during
passage of the center during the afternoon and evening.

Data from central Florida ASOS (16 sites; Fig. 2) revealed sustained winds (2-min mean) remained below 34
kt at all inland locations, and only briefly exceeded 34 kt at three coastal locations. Punta Gorda (35 kt) and
Sarasota (41 kt) on the Gulf coast, and Daytona Beach (38 kt) on the Atlantic coast reached gale force for
less than an hour. The inland wind situation represented by TC Gabrielle has occurred several times within
central Florida over recent years. TC Gordon (1994) and Erin (1995) crossed the peninsula with strong winds
near the coastline, but much weaker winds over the interior. TC Irene and Floyd (1999) remained over the
Atlantic, with winds over the central Florida interior much weaker than wind radii guidance (Kelly et al.
2000).

Conservative reductions applied to wind radii values, as described in section 2, should allow for a better
representation of the actual winds across interior peninsular Florida. Such modifications could be used by the
WFOs as a starting point to provide more accurate local wind forecasts for interior locations while still
remaining consistent with NHC advisories. Close coordination between adjacent forecast offices and NHC will
ensure a consistent and accurate wind forecast transition from the coastal plain to the interior peninsula.

4. GRAPHICAL WIND FORECASTS

NWS Melbourne developed an experimental suite of hazardous weather products for TC situations during the
2000 hurricane season (Spratt and Sharp 2001). The graphics are manually produced to geographically
highlight *hazards'. Due to favorable user feedback, the project will be expanded to all Florida NWS offices
for the 2002 hurricane season. Fig. 3 reveals how the threat for inland winds can be depicted over a portion

of the Florida peninsula.

Beginning in 2002, Florida NWS offices will begin to produce graphical gridded forecast fields for multiple
parameters, including wind speed and direction (tentatively 3 h intervals to 48 h). The wind speed forecasts
will be initialized within AWIPS/GFE with model guidance of choice or a wind radii field provided by NHC, and
manually edited to take into account local effects, TC asymmetries, inland wind reductions, etc. Then final
products will be uploaded to NWS web pages and made available to a multitude of users (see example in

Fig. 4).

The combination of traditional text forecast products, the graphical TC hazard suite, and plentiful gridded
forecast graphics will provide the user with an unprecedented set of detailed weather output for decision-
making and action during future TC situations.

5. DISCUSSION

The poster will illustrate the technique for wind radii speed determinations, and will compare NHC (wind)
forecasts during TC Gabrielle with the modified guidance and archived observations. Local forecast examples
(textual and graphical) will be used to depict the impact such modifications would have made in realtime
during Gabrielle. Finally, gridded wind field forecasts and graphical threat depictions of inland winds will be
shown to illustrate the utility of the new and enhanced NWS product suites.

2 http://www.srh.weather.gov/mlib/research.html



6. REFERENCES

Kelly, S.D., M.W. Bragaw, and S.M. Spratt, 2000: The 1999 Hurricane Season in East Central Florida -
Multiple Storms
with Multiple Impacts, Preprints, 24th Conference on Hurricanes and Tropical Meteorology, Amer. Meteor.

Soc., Ft.
Launderdale, FL, pp 153-154.

OFCM, National Hurricane Operations Plan, 2001, FCM-P12-2001, US Dept. of Commerce, NOAA, Washington
DC.

Powell, M.D., S.H. Houston, T.A. Reinhold, 1996: Hurricane Andew's Landfall in South Florida. Part I:
Standardizing Measurements fo Documentation of Surface Wind Fields. Wea. Forecasting, 11, 329-349.

Ruth, D.P., 2002: Interactive Forecast Preparation - The Future Has Come. Preprints, Interactive Symposium
on the Advanced Weather Interactive Processing System (AWIPS), Amer. Meteor. Soc., Orlando, FL, pp 20-
22.

Spratt, S.M. and D.W. Sharp, 2001: Graphically Depicting the Hurricane Local Statement, Minutes of the 55th
Interdepartmental Hurricane Conference, OFCM, Orlando, FL, pp B221-B226.

Fig. 1

3 http://www.srh.weather.gov/mlib/research.html


http://www.srh.noaa.gov/mlb/99hurrpp.html
http://www.srh.noaa.gov/mlb/99hurrpp.html
http://www.srh.noaa.gov/mlb/99hurrpp.html
http://www.srh.noaa.gov/mlb/sms/ihc55_ghls.html

]
D
L

u=3
o
0

-rd

AS0E sites
=== Gabrelle Track

—

lar]

] | EmeE e |
i e e e e e e s AR e - - -

. = =g

: i 2
1 - -

_________LI_____L.rrﬂu
m -

lﬂU« gy m...........w

86 -84 -4 B3 82 .21 -EO
Longitude (deg)
\
x
3
r
]

R R i -lllJn_L._"L.l.r._..
_HWWH_..”_ wﬂ__-_u.._u.ml_ . ” : IIII1 .-.I_rn .l.fi“

“ ..........l__.lllll..."ﬂ._-l.lL.n.r._l.l.l.-l .r._-

I-.l

_.|.r.-
llﬁ.lll-
”..l. —=u

bt |

e

— Tt
Cegsteg s 1
“ __.“m;,HL_-. =

__“In-l.

T
B

e -

I

Sustained Winds (2 min) from Central Florida ASOS sites
Tropical Storm Gabrielle
|

45

1 1 -“-.
Lim b LT L L% - Lo
o o L L — -—

(b)) paadg pupA paureisng

4(

1501 00000 916501 00000
Date (UTC)

914701 0:00:00

9137017 0:00:00

Fig. 2

http://www.srh.weather.gov/mlb/research.htmi



Mational
Weather
Service

Local Winds

Degree of Threat

Ep

75 mph
qusks

Increasing
Threat

[

DoDRD®

rCu:lastal Counties. ..

Wind gusts near hurricane
force. 70 to 75 mph.

The strongest sustained
windz and gusts will be
near and along the path of
Irene.. especially along the
heaches.

Inland courties. ..

High wind swarning for
inland counties for
either sustained winds
greater than 40 mph or
ooccasional gusts
greater than 55 mph.

LY

"

Fig. 3

http://www.srh.weather.gov/mlb/research.htmi




E
]
d

02:00 PH EDT

.
=

- ' |

Fig. 4

6 http://www.srh.weather.gov/mlib/research.html



	Local Disk
	Inland Tropical Cyclone Wind Forecasts for Peninsular Florida




