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CHARACTERISTICS OF AIRFLOW OVER HANANOMAKI AIR PORT

By Yasushi Mitsuta and Tohru IwaTa

Synopsis

On April 18th, 1993, there happened a hard landing accident of a DC-9 passenger craft
at Hananomaki Air Port, Iwate. As some doubts, that severe air turbulences near the
ground had caused the accident, arose, a boundary layer wind survey had been under-
taken, by the use of an acoustic sounder (Sodar, Kaijo AR-410). The results are explained
briefly in the present paper. It is suggested that the mountain range to the west induced
turbulence in the free atmosphere have been transported the lower layer.
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Table 1. The occunence probability (percent) of super critical value of wind turbu-
lence at the height of 60 m. (Wind Speed Range (at 15m) A:25~49, B:
50~74,C:75~97 D; 10.0 ~ 14.9 m/sec)

(a) Run Way Parallel Wind Speed
Critical Value:
Wind deviation (gust- 10 min mean wind speed) ; 20 m/s.
Time bhanges of wind speed in 15sec; 20 m/s,
Wind shear; 10 m/s per 20 m

Deviations Time Changes Shear
DmesR A|B|C|D|A|B|C|D|A|B|C|{D
1/24 |0 0 0 — |0 0 0 — |0 046 | 050 | —
1/27 |0 0 — — |0 0 — — |0 073 | — —
o/ 2 |0 0 0 — 10 0 0 — |0 042 | 0 —
m/15 [0 0 -— — 10 0 — — |0 0o | — —
m/22 [0 0 015|089 |0 0 03240 0.80 | 0.76 | 1.07 | 1.79
m/23 (0 0130 0 0 026 | 0 0 050 | 140 210 | 0
m/18 |0 — -1 =10 — =1 =0 — | -1 —
m/24 (0 0 — — 10 0 — — |0 0 — —
m/25 |0 0 0 0 0 0 0 0 1.28 | 0.99 | 1.37 | 3.64
v/ 3 — |0 0 0 — |0 0 117 | — 1090 2.18 | 2.99
v/13 |0 0 0 0 0 0 0 0 0 042|121 |0
(b) Vertical wind component
Critical Value:

Deviations; 6 m/s,

Time changes; 6 m/s 15 sec,

Vertical Shear; 3m/s per 20 m.

Deviations Time Changes Shear
Date N A B C D A B C D A B C D

1/24 |0 0 0 — 10 0 0 — |0 0 0 —
1/27 |0 0 — — 10 0 — — 10 0 — —
nm/ 2 |0 0 0 — 10 043 |0 — 10 0 0 —
m/15 |0 0 — — |0 0 — - 10 0 — —
/22 |0 0 0150 0131039079046 |0 0 0 0
m/23 | 0 0 0 0 102 |0 02410 0 0 ] 0
m/18 (0 | — | — | —1J0o [ —]=]—=1o - | =
m/24 | 0 0 — — 108410 — — 10 ] — —
m/25 |0 0 0 0 0 0 0 0 0 0 0 0
v/ 3 — 101810 0 — 10181044 055 — |0 0 0
/13 |0 0 0 0 0 0 0 0 0 0 0 0
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Fig. 2. Vertical profiles of daily mean wind speed.
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Fig. 3. Comparison of fluctuation of 15sec run way parallel mean wind speed at the surface
(15m). a) March 25, 1994, the day with less turbulence in the free atmosphere. b)
April 4, 1994, the day with much turbulence in the free atmosphere.

Table 2. The peak values of wind turbulence at 60 m high.

Wind Component Item Extreme Equivalent
Run Way Prallel Time Change — 37.1m/s (per 15sec) — 247 m/s?
Wind Speed Shear — 198 m/s (per 20 m) — 0.99/s
Vertical wind Time Change — 8.13m/s (per 15sec) — 0.54 m/s?
ertical win do +8.12m/s (per 15 sec) + 054 m/s?
Component
Shear + 443 m/s (per 20 m) + 0.22/s
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Fig. 4. Distribution of 15 sec time changes of horizontal run way parallel wind speed at each
level on February 22, 1994.
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Fig. 5. Distribution of deviation of vertical wind speed at each level on February 22, 1994.
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Fig.8. An example of whirl wind with vertical axis at 11 : 00,
April 4 at Hananomaki Air Port Office.
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