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Project Objectives

* Provide forecasters with “first At
guess” climatological lightning
tool

» Create climatologies of lightning
probabilities based on flow regime
— 5-, 10-, 20-, and 30-n mi circles
around the Shuttle Landing
Facility and seven airports within
Melbourne National Weather

Service (NWS) Forecast Office 'y
CWA for TAF support ¥

— 1-, 3-, and 6-hour increments
 Develop a forecaster tool to
display the data with an easy to
use GUI T

Florida

W £ Melbourne
 WFO
CWA
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NWS in Tallahassee provided
National Lightning Detection
Network (NLDN) gridded data of
cloud-to-ground (CG) lightning
strikes
— Spatial resolution: 2.5 X 2.5 km
« 24°-32.5° N and 78°-88° W
o 405 x 377 grid boxes
— Temporal resolution: 1 hour

Warm season months of
May through September
In the 16-year period
1989-2004
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Data and Period of Record (POR)
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Flow Regime Definitions

 Florida State University o -
] o egime Definition
(FSU) identified large-scale Name Regime

flow regimes over Florida SW-1  Ridge from Atlantic High 271
. . South of MFL
— Found strong relationship

- . SW-2 Ridge from Atlantic High 241
between regimes and spatial North of MFL and South of
distribution of CG lightning VY

. - . . SE-1 Ridge from Atlantic High 309
— Average wind directions in ol 5 TR0 ] ST o
1000 — 700 mb layer from JAX
the 1200 UTC soundings SE-2 Ridge from Atlantic High 225
Miami (MFL), Tampa (TBW), North of JAX
and Jacksonville (JAX) NE Overall Northeast Flow 174
_ : : ot PAN Ridge from Central Gulf 109
ﬁtUdleS _yIEIded 7 distinct Coast High over Panhandle
ow regimes NW Overall Northwest Flow 94
Other Undefined Regime 827
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Methodology

 FSU provided code which AMU
modified to:
— Output 1-, 3-, and 6-hourly grids for

each day of each flow regime in the
POR

— Read the output from the first program
to create files with twenty-four 1-, eight
3- and four 6-hourly climatological
lightning probabilities at 5-, 10-, 20-
and 30- n mi circles for each site and
flow regime

* Resulting 36 new programs handled
various combinations of time interval
and site location
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Methodology

« AMU modified code to convert
the gridded data to latitude/
longitude for each site

« Center point of each runway was
not always in the center of a grid
box or at an apex of a grid box

— Picked closest 2.5 km X 2.5 km
grid box to runway center

— Determined corner grid boxes at
5-, 10-, 20-, and 30-n mi from
center square

— Had to use area of square

Instead of area of circle due to
design of code
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Methodology

o 529 grid boxes instead of 30-n mi
circle

— Area of purple square is 27% larger than
area of purple circle

o 225 grid boxes instead of 20-n mi
circle

— Area of green square is 23% larger than
area of green circle

o 49 grid boxes instead of 10-n mi
circle

— Area of red square is 13% larger than area
of the red circle

57.5km

y

« 9 grid boxes instead of 5-n mi circle 575km

— Area of blue square is 16% smaller than
area of the blue circle

Y
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 Generated 864 spreadsheets in

Excel from the FORTRAN output
which contained the climatological
probabilities of lightning for:

— 9 sites

— 3 time intervals

— 4 different size circles

— 8 flow regimes

e Contained climatological
probablllty of lightning for:

each hour of the day rounded to the
nearest integer

— corresponding UTC time
— number of CG strikes for each hour
— number of flow regime days in the POR
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Taming the Data

SLF. hourly, Southwest-2 flow regime. 5 n mi circle
Probability %) | +1TC | #strikes | F'o‘gaigg'me
4 0 268476 271
4 1 292974 271
4 2 253788 271
3 3 175805 271
1 4 140630 271
0 5 118449 271
0 6 100309 271
0 7 86359 271
0 8 85585 271
0 9 92138 271
0 10 97960 271
0 11 103508 271
0 12 112800 271
0 13 125424 271
0 14 139956 271
0 15 149935 271
0 16 175178 271
1 17 217121 271
4 18 282131 271
8 19 348460 271
7 20 430364 271
12 21 487357 271
12 22 475868 271
10 23 429330 271




AAETEORDy

Ty

User Friendly Format

Southwest-1 & nml 10 nml 20 nml W-rlm_l
- iy 1% | &% | 3% |
4% 2% g% | 24%
4% | 6% | 19% | 16% |
3% E% W% 13%
% | % | 6% | 1% |
% 1% 3% 4%
A% A% 1% 2%
[ [ 1% 2% |
% % % %
% | 0% % %]
[ [ 0% % L
— et Twenty _four
W | @ @ [ % | 1-hr periods
0% [ii7 [ %
0% 1% % % |
% | 1% | 2% | 9%
A% 1% 4% B% |
1% 2% T i% |
4% % 14% 18%
(% | 4% | o0 | 1%
¥ % 14% | 26% | 9%
- 2% | 2i% | it | 2% |
2% | 2%% | 2% | 4%

00 TG 1 0% 18% | 28% | 39%
40% Seuthweet1 5 nml 10 nml 20 nml 29 nm|
. £% 1% | 10% | 2%
BO% \ s . % 1% % 3%
——llr . (% 0% 2% % a
— [N\ —onm 2T W | 0% | 1% | 2% Eight

\ / s 2nmi W | 1% | 9% | 9% | 3-hr periods
~ — B | 0% | 2% | 2%
10% T \N V i~ nmi

 Merged the data from multiple
spreadsheets into data tables grouped
by time interval and flow regime

« Created graphs from the tables to
provide a “quick look” tool for the
forecasters

1-HourIntervals SLF Southwsast-1 Flow Regime

2% | 38% | 48% | 04%
8% | #0% | M1% | §1%

v LA B ' ' L Southwesals1 & nml 10 nml B.Q-Eml 20 nml|
EHEHEEMMMMMMEM% e | o% | 6% | 2ok | 2re | 6-hr periods

1800 UTS 6% | 60% | 1% | G6%
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e Builta GUI using HTML
— Easily navigable web site
— Platform independent

« Navigation
— Data and Definitions

* View helpful information
about data, methodology
and flow regime definitions

— Nine sites

— By flow regime or time
interval

e Displays both tables and
corresponding graphs
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e e [ (& SLF Southwest-2 Flow Regime Lightning Probabilities l I

|21
- B - & v [Dpage - {FToos -

Or: All Time Intervals, select a Flow Regime — SE2 SW1 SEL SW2 PAN NW NE OT

The following data is for the SLF Southwest 2 Flow Regime
1-hour Intervals 5 nmi_10 nmi 20 nmi 30 nmi
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@ Climatologies of Lightning Probabilities %msco. Ine.
Main Page  |Data and Definitions | o
[ stk | koaB || kEE | ksFB | kmco | KisM [ KMB | KVRB | KFFR
Site: SLF All Flow Regimes, select a Time Interval — | 1-hr Interval || 3-hr Interval || 6-hr Interval |

00-01 UTC 5%| 11%| 21%| 29% _
0102 UTC ol 10% 16%|  24%) 1-Hour Intervals SLF Southwest-2 Flow Regime
02-03 UTC 3%| 7% 14%| 17%| so0%
03-04 UTC 2%|  6%| 12%| 15%
04-08 UTC 0% 3% 7% 10w "O*
05-06 UTC 0% 1%] 8% 7% gon
06-07 UTC 0% 1% 2% 4%
07-08 UTC 0% 1% 2% 4% sox
08-09 UTC 0%] 1% 2% 3% /\
09-10 UTC 0% 1% 2% 3%| 0% / N snm
1011 UTC 0%| 0% 1%  3%| 505 /\ 10 mi
11-12 UTC 0% 0% 0% 1% \ // — 20nmi
1243 UTC 0% om| 0% 0w 2o N -
13-14 UTC 0%] 0% 0% 0% \ /// \
14-15 UTC 0% 0% 0% 0w 9% ~—
15-16 UTC 0% %] 1% 2% g | e o
Y n a 9
189 UTC 9% 6% 26%] 30% g88sg85382 3033220338880 38
920 UTe PP T Ry cgdggdadgdgeadazvinddgadn
2021 UTC 14%| 26%| 39%| 46%
2122 UTC 1% 21%|  36%| 49%
2223 UTC 7% 15%|  31%| 44%
2300 UTC 5% 12%] 24%| 35%
3-hour Intervals 5 nmi 10 nmi 20 nmi 30 nmi
00-03 UTC 5%| 13%| 24%| 30% _
03-06 UTC 2% sonl 1% 16%) 3-Hour Intervals S5LF Southwest-2 Flow Regime
06-09 UTC 0%| 2% 5% 7%| so%
09-12 UTC 0%] 0% 1% 3%
1215 UTC 0%] 0% 0% 0% 7o%
15-18 UTC 7% 14%|  24%| 27%
18-21 UTC 27%| 40%| 52%| 58%| 60%
2124 UTC 15%]  29%] 46%| 61% //—_
50% —
// S mi
40% 10n mi
30% ///\‘ —20nmi
\ ////\ 30 nmi
20% \
OO 4

-~




Summary

Objective: provide forecasters with a “first guess”
climatological lightning probability tool

— Focus on Space Shuttle landings and NWS TAFs

— Four circles around sites: 5-, 10-, 20- and 30 n mi

— Three time intervals: hourly, every 3 hr and every 6 hr

e Based on:
— NLDN gridded data
— Flow regime
— Warm season months of May-Sep for years 1989-2004

« Gridded data and available code — squares, not circles

e Over 850 spreadsheets converted into manageable user-
friendly web-based GUI
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