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5F ¢ RSAREFE S RNz BRNUIRS =22 A 2 ikE4d  (https://aoaws.anws.gov.tw )
Fig. 1. The surface weather chart at 0000 UTC on November 7, 2019.
Note: The surface weather chart is extracted from the aviation weather service network of the Air

Navigation and Navigation Services of the Civil Aviation Administration (https://aoaws.anws.gov.tw)
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12019 4 11 [ 7 H 0000-1600 UTC fALLTESZPEREETH R10 FISREEIEDH R28 49/ NRFogfE (=
20 kt) HHFREAIER -
Table 1. The number and the frequency of strong wind (= 20 kt) per hour at Songshan Airport west runway
R10 and east runway R28 of November 7, 2019 0000-1600 UTC.

20191107 R10 R28
wind speed wind speed
(=20 kt) (=20 kt)
Time(UTC) times times/360 times times/360
0000 1 0.3%
0100 4 1.1% 17 4.7 %
0200 11 31% 34 9.4 %
0300 24 6.7 % 40 11.1%
0400 32 8.9 % 69 19.2 %
0500 50 13.9 % 59 16.4 %
0600 35 9.7 % 54 15.0 %
0700 34 9.4% 47 13.1%
0800 4 1.1% 4 1.1%
0900 8 22%
1000
1100 1 0.3%
1200 1 0.3%
1300 1 0.3% 1 0.3%
1400 2 0.6 %
1500
1600 1 0.3%
TOTL 195 54.2 % 339 94.2 %

FF 1 S E R B SR AL 10 B0 5 1 2R B/ NERETA 360 XX -
Note: The counting times of wind speed and wind direction are based on 10 seconds as one time, and there
are 360 times per hour.
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Fig. 2. Distribution of the strong wind (=20 kt) at the runway of Songshan Airport from 0000 to 1600
UTC on November 7, 2019. where green represents wind speed and blue represents wind direction.
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Fig. 3. Distribution of large pressure fluctuations (LPF) and runway wind shear (RWS) at Songshan
Airport from 0000 to 1600 UTC on November 7, 2019.



22019 4 11 H 7 H 0000-1600 UTC fALLITES, REA K E) (LPF) BifffiEE ) (RWS) ZHG4¢
A Z RERHER -
FE ¢ R LPF AT RWS SFUREL 10 70 % 1 2 - g/ NiFat A 360 XX -
Table 2. The number and frequency of large pressure fluctuations (LPF) and runway wind shear (RWS)
at Songshan Airport from 0000 to 1600 UTC on November 7, 2019.
Note: The counting times of LPF and RWS here are based on 10 seconds as one time, and there are 360
times per hour.

20191107 LPF RWS
Time(UTC) times times/360 times times/360
0000 0.0% 0.0%
0100 0.0% 2 0.6 %
0200 1 0.3% 4 1.1%
0300 5 1.4 % 10 2.8 %
0400 12 3.3% 12 3.3%
0500 13 3.6% 7 1.9%
0600 9 25 % 9 25 %
0700 9 2.5 % 10 2.8 %
0800 5 1.4 % 0.0%
0900 4 1.1% 3 0.8%
1000 2 0.6 % 2 0.6 %
1100 0.0% 1 0.3%
1200 1 0.3% 2 0.6 %
1300 0.0% 1 0.3%
1400 1 0.3% 0.0%
1500 0.0% 0.0%
1600 1 0.3% 0.0%
TOTL 63 175 % 63 175 %
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Fig. 4. Hourly frequency of large pressure fluctuations (LPF) and runway wind shear (RWS) at Songshan
Airport from 0000 to 1600 UTC on November 7, 2019.

Note: The counting times of LPF and RWS here are based on 10 seconds as one time, and there are 360

times per hour.
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Table 3. Contingency table of large pressure fluctuation (LPF) and runway wind shear (RWS) at Songshan
Airport from 0000-1600 UTC on November 7, 2019.

2019 Accuracy LPF_yes+ LPF_no+ LPF_yes+ RWS_yes+
1107 RWS_yes RWS _no RWS no LPF no
(false alarm) (miss alarm)
times/hr | times | times/17 | times | times/17 | times | times/17 | times | times/17 | times | times/17
=1 11 64.7% |9 52.9 % 2 118% |3 176% |3 17.6 %
=5 16 941% |5 29.4 % 11 64.7% |1 5.9% 0 0.0%
=10 14 824% |1 5.9% 13 765% |1 5.9% 2 11.8 %
100.0% B Accuracy  B{(false alarm) B {miss alarm)

90.0% 94.1% 82.4%

80.0%

70.0% 64.7%

60.0%

50.0%

40.0%

30.0%

17.6% 17.6%
20.0% 11.8%
0.0% [ | [ |
=1 =5 210
times/hr

52019 4= 11 5 7 [ 0000-1600 UTC FALLITE S RBE AR S (LPF) BRI (RWS) 245 H
FAERE (21K~ =5 ZM =10 ) 25 AhlE - Hfal e s - Srea QR
AR (O UR BRI -

Fig. 5. Large pressure fluctuation (LPF) and runway wind shear (RWS) at Songshan Airport from 0000 to
1600 UTC on November 7, 2019 according to different times per day (=1 time, =5 times and
=10 times), where red represents accuracy, green represents error rate and blue represents error
rate.
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A Case Study of Large Pressure Fluctuations and Runway
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Abstract

This paper uses the pressure, wind direction and wind speed data at the two runway (R10 and R28)
of Automatic Weather Observation System (AWOS) at Songshan Airport from 0000 to 1600 UTC on
November 7, 2019, to analyze the times and frequency distribution of large pressure fluctuation (LPF)
and runway wind shear (RWS), and then analyze the correlation with the large fluctuation of air pressure
and the runway wind shear. The results of the study show that the periods of large pressure fluctuations
and runway wind shear at Songshan Airport are still concentrated. The runway wind shear is detected by
large fluctuations in air pressure. If the number of occurrences is large, the accuracy rate is very high, and
the error rate and error rate are both low. In the future, we will choose an island airport to carry out the
experimental project of monitoring runway wind shear with large pressure fluctuations. After the
experiment is successful, we can develop a runway wind shear monitoring and alert system with large
pressure fluctuations in airports in Taiwan. It will be of great help to promote aviation efficiency and
enhance aviation safety.

Key words: Automatic Weather Observation System, Pressure Standard Deviation, Large Pressure

Fluctuation, Runway Wind Shear, Accuracy Rate, Error Rate and Miss Rate.
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