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Outline

Task Overview

Kennedy Space Center (KSC)
Peak Wind Tool

Edwards Air Force Base
(EAFB) Peak Wind Tool

GUI Overview
Summary and Future Work
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Task Overview

Exceeding peak wind thresholds
iImportant for shuttle safety

Complex topography

Develop GUI similar to Applied
Meteorology Unit (AMU) Shuttle
Landing Facility (SLF) tool (2003)

— Marshall Space Flight Center (MSFC)
collected, processed data, and
calculated statistics

— GUI delayed due to higher priority work
— 2008: AMU tasked to complete GUI
Provides Spaceflight Meteorology

Group (SMG) climatological and
probabilistic peak wind information

Applied Meteorology Unit ENSCO, Inc.



Background: KSC Peak Wind Tool

Climatologies and probabilities of
occurrence of mean and peak wind [LGMINLTE | PEAK WIND STATISTICS

SLF TOWEI‘S 511, 512, and 513 furTuwerI o5iz  ak ISDFeet During the Month of IT
Period of Record (POR): 1995-2001 g, .sication

Stra‘“ﬁca’“ons Hour (UTEY] ooon and Directiun|351-35[| Deg
— All: Tower, height and month
— Wind Statistics

— Climatologies: Hour, direction, and Standard

direction/hour Mean  Deviation  Count Chonse

R . Peak |14.7ks | 7.9k 2080 Another
— Probabilities: Average wind speed 7 o nalysie

Probabilities calculated through - EOEE ED
probability density functions (PDF’S) e

- - - The statistics shown here reflect histarical peak and average wind accurrence Far
G amma d IStrl b utl on the perind 1995-2001. They are nok necessatily indicative of fubure winds,
Developed Excel PivotTables

Created PC-based GUI
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EAFB Peak Wind Statistics

Reformatted peak wind statistics from MSFC EAFB Tower Locations
EAFB Towers 224, 44, 220 and 350 \ iy i AN
POR: 1997-2004 <1l T
MSFC provided 2-minute average and 10-

minute peak

Stratifications

— All: Tower and month

— Climatologies: Hour, direction, and
direction/hour

— Probabilities: Average wind speed
Generalized Extreme Value (GEV)
distribution i
SMG recommended not including Tower 350 ;
in GUI

— Missing parametric values

— Did not fit GEV distribution well

— Location well south of runway
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EAFB GUI

Visual Basic for Applications code
Runs through Macro within Excel
Pulls data from PivotTables

Choose Analysis _ Choose Analys=:-

Cimatology ) probabitty | Cimatology  Frobabity

EAFE 10-MINUTE PEAK WIND CLIMATOLOGY EAFB 10-MINUTE PEAK WIND PROBABILITY

Tower | 224 Vi MOI"Ith Jan Tl Tower | 224 V] MOI"Imf; Jan ""

— Choose Stratification -

— Choose Distribution -

® Hour (UTC)!
® Empirical geﬁﬁ the
J 1 - 10 Deg ¥ Average

" Model > - l Speed in
krnots

" Direction

" Direction § HoLr Jii 45 Deg

Get Probabilities. | Cancel

Get Climatology. .. | Cancel
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Requested Climatology

Direction (10° sectors)

Requested Climatology (1997-2004) _ Requested Climatology (1997-2004)

10-MINUTE PEAK WIND STATISTICS 10-MINUTE PEAK WIND STATISTICS

for Tower | 224  at | 30Feet  During the Month of Mar for Tower | 224  at | 30Feet  During the Month of Mar

— Stratification - | — Stratification -

Hour 0400 and  Direction| 1- 10 Deg Hour D000 and  Direction ] 241 - 250 Deg

— Wind Statistics 1 — Wind Statistics
Standard Standard
Mean Deviation Count Shioee Mean Deviaton Count Choose

Peak |136kts | 7ks | 1843 Another Peak | 15kis | 7.3kts | 3578 Another
Analysis Analysis

2-MinAvg | Bakts | 49kis | 1643 2MinAvg 109k | S.3ks | 3520

- ENOTICE* — NOTICES
The statistics shown here reflect historical peak and average wind occurrence for The statistics shown here reflect historical peak and average wind ocourrence for
the period 1997-2004, They are not necessarily indicative of fliture winds, the period 1997-2004, They are not necessarily indicative of future winds.
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Requested Climatology

Direction (45° sectors) and Hour

Requested Climatology (1997-2004) |Z|

10-MINUTE PEAK WIND STATISTICS

for Tower I 224 at ] 30 Feet  During the Month of Mar

— Stratification

Hour 0400 and  Direction 3226 - 270 Deg ‘

— Wind Statistics

Standard 9% of Total
MMean Devigton i1 HeoLr Choose

Peak [15.3kts | B.2kts i 41.3 Another
Analysis

2-MinAvg |104kis | 45ks | 42

e

— fNOTICES
The statistics shown here reflect historical peak and average wind occurrence for the
period 1997-2004, They are not necessarily indicative of fulre winds,
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Requested Probabillities

Empirical
Requested Probabilities (1997-2004)

j] EMPIRICAL  10-MINUTE PEAK WIND STATISTICS

for Tower J 224 at ] 30 Feet  During the Month of Mar

When the 2-Minute Average Wind Speedis | 10 kts

Peaks and Probabilities -

Peak Speed (kts) | 12 |13 |14 |15 |16 |17 | 18 ]19 ]20 ]21 ]22 ]23

Probability {240)
Meet or Exceed

Probability {240)
Gccurrence

[100 Jwo [oz [es [as [z [ Jwo [ [4 [2 [

[o e Jze |2z [ s [7 [3 [Ja [z [t Jo

NS i @ row for the Empiical distribostons indicates that g particiiar peak speed was not obsen-ed, and for the
Mogeled dstribiions hat @ parbiccsar peak spead was ouisice the exlimated st tion.

— NOTICE®

The probabilities shown here reflect historical peak wind occurrence for the period : 0
1997-2004. They are not necessarily indicative of future winds. Refrieve Another Probability Range
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Requested Probabillities

Modeled

Requested Probabilities (1997-2004)

[MoDELED  10-MINUTE PEAK WIND STATISTICS

for Tower J 224 at ] 30 Feet  During the Month of Mar

When the 2-Minute Average Wind Speedis | 10 kts

Peaks and Probabilities -

Peak Speed (kts) | 12 |13 |14 |15 |16 |17 | 18 ]19 ]20 ]21 ]22 ]23

Probability {240)
Meet or Exceed

Probability {240)
Gccurrence

[100 Jawo [oz [er [az [2s [ [ [s5 [3 [z [

[o e Jze |z [ Jw [ [3 [z [z [t [Jo

NS i @ row for the Empiical distribostons indicates that g particiiar peak speed was not obsen-ed, and for the
Mogeled dstribiions hat @ parbiccsar peak spead was ouisice the exlimated st tion.

— NOTICE®

The probabilities shown here reflect historical peak wind occurrence for the period : 0
1997-2004. They are not necessarily indicative of future winds. Refrieve Another Probability Range
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Summary

Developed GUI using Microsoft Visual

Basic |

— Displays climatological and probabilistic
peak wind information for 3 runway
towers at EAFB

— Tool mimics KSC SLF GUI

— Climatology stratified by hour, direction,
and direction/hour

— Empirical and modeled probabilities of
exceeding certain peak wind thresholds

 Delivered GUI to SMG forecasters in
October 2008

Applied Meteorology Unit
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Questions?
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