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A Study on Development of Wind-Rose software for Planning

Runway Direction at an Airport
D. J. Sin, D. H. Kim

Abstract

An Analysis of wind is essential for planning runway direction. As a general rule, the
principal traffic runway at an airport should be oriented as closely as practicable in the
direction of the prevailing wind. Aircraft are able to maneuver on a runway as long as the
wind component at right angles to the direction of landing and taking-off, the cross wind
component, is not excessive.

ICAO recommends that runway be oriented so that aircraft may be landed at least 95% of
the time with allowable cross wind components not exceeding specified limits based upon the
airport reference field length. Based on the recommendation, the direction of the runway or
runways at an airport can be determined through graphical vector analysis on wind rose.

This study is to develop the wind-rose software for planning the optimum runway direction
at an airport with the raw wind data based on reliable wind distribution statistics that extend
over as long as a period as possible, preferably of not less than 5 years.
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Table 4. S5 2 wWets 1°4 wsiAl 22}

0. 4[NM] UNDER COUNT
RESULT : TOTAL COUNTER=322764
Oldegl, OINM] = 25.34453[%]

Under of 4[NM] % = 6013992(%] 194110.[number]

1. VECTOR SIZE & Optimize Angle
Vector Size : 0.566E+06

2. Runway Optimize Direction Angle
169.03763[deg]

3. Runway Optimize Direction Angle of Min. & Max. Cross Wind Velocity
1st Cross Wind Velocity(10.0)= 99.11018[%]
2st Cross Wind Velocity(13.0)= 99.76856[%]
3st Cross Wind Velocity(20.0)= 99.98823[%]

Optimize Angle : -10.96237[deg]

4. Search of Runway Optimize Direction Angle
1) Each Angle (Angle step is  1.000000 [degl)
Runway Degree : 271.00[deg] <--> 91.00[deg]
1st Cross Wind Velocity (10 ONM)= 99.04543[%]
2st Cross Wind Velocity(13.0NM)= 99.75771[%]
3st Cross Wind Welocity(20 ONM)= 99.98544[%]
==> ZIh Al 95% He| e EF=ggmmm

Runway Degree : 272.00[deg] <:-> 92.00[deg]
1st Cross Wind Velocity (10 ONM)= 98.04171[%]
2st Cross Wind Velocity(13 ONM)= 99.77507[%]
3st Cross Wind Velocity (20 ONM)= 99.98544[58]
==> ZHEL 95% Hel ol FF=ggmm

2) THE BEST OF BEST RUNWAY DIRECTION ANGLE [degl
Cross Wind Velocity[10.0NM]

=> ANGLE ' 32500[dgg] <--> 145.00[deg] 99 27036[%]
Cross Wind Velocity[13.0NM]

=> ANGLE : 334.00[deg] <--> 154.00[deg] 99.80512[%]
Cross Wind Velocity[20.0NM]

=> ANGLE : 4800[deg] <--> 228.00[deg] 99.00133[%]
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0. 4[nM] UNDER COUNT
RESULT : TOTAL COUNTER=322764
Oldegl. OINM] = 25.84458[%)]

Under of 4[NM] % = 6013992[%] 194110.[number]

1. VECTOR SIZE & Optimize Angle
Vector Size : 0.566E+06

2. Runway Optimize Direction Angle
160.03763[deg)

3. Runway Optimize Direction Angle of Min. & Max. Cross Wind Velocity
1st Cross Wind Velocity(10.0)= 99.11018[%]
2st Cross Wind Velocity(13.0)= 99.76856[%]
3st Cross Wind Velocity(20.0)= 99.98823[%]

Optimize Angle © -10.86237[deg]

4. Search of Runway Optimize Direction Angle 111

1) Each Angle (Angle step is  10.00000 [deg]
Runway Degree : 280.00[deg] <:-> 100.00[deg]
1st Cross Wind Velocity(10.0NM)= 99.11669[%]
2st Cross Wind Velocity(13.0NM)= 99.77166[%]
3st Cross Wind Velocity(20.0NM)= 99.98420[%]
==> AOal% 05% &9 Ul 2F=Y

Rurway Degree : 200.00[deg] <--> 110.00[deg]
1st Cross Wind Velocity(10.0NM)= 99.14272[%]
2st Cross Wind Velocity(13. 0NM)= 99.76701[%]
3st Cross Wind Velocity(20.0NM)= 99.98420[%]
==> A A2 95% el do| SF=ggmm

2) THE BEST OF BEST RUNWAY DIRECTION ANGLE [deg])
Cross Wind Velocity[10.0NM]

=> ANGLE : 330.00[deg] <--> 150.00[deg] 99.21088[%]
Cross Wind Velocity[13.0NM]

=> ANGLE : 330.00[deg] <--> 150.00[deg] 9979427[%]
Cross Wind Velocity[20.0NM]

=> ANGLE : 5000[deg] <--> 230.00[deg] 90.99133[%]
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Table. 6 HI2td = ool & (DATA_KOR.OUT)

DIR. 0-3 4-10  11-13  14-20 OVER TOTAL
1 1 0 0 0 0 1
2 29 0 0 0 0 29
3 1 0 0 0 0 1
4 ] 1 ] 0 0 1
5 0 1 0 0 0 1
6 ] 1 ] 0 0 1
7 0 1 0 0 0 1
g 0 B 0 0 0 6
9 0 5] 0 0 0 6

10 0 0 0 180 0 180
11 0 0 1 0 0 1
12 0 0 1 0 0 1
13 0 0 1 0 0 1
14 0 0 0 1 0 1
15 0 0 0 1 0 1
16 0 0 0 1 0 1
17 0 0 0 1 0 1
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