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Analysis on Severe Wind Characteristics During Typhoon Rammasun

Landing Process Based on the Observation at Wind Tower
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Abstract: Based on the representative observation data obtained by the 90 m wind tower in Xilian Town,
Xuwen County, Guangdong Province during the landfall of No. 1409 Super Typhoon Rammasun, and the
observation data of 100 m wind tower in Bohe Town, Maoming City, Guangdong Province, which is loca-
ted in the periphery of the typhoon, the characteristics of the severe winds near surface layer are analyzed.
The results of Xilian Tower show that time variations of the wind speed present clear “M” pattern. The
wind direction counterclockwise deflects about 170° as the typhoon center passes through the tower. The
wind speed increases with the increase of height, and the wind speed profile fits well with the laws of log-
arithm and power index. Wind shear index and roughness length decrease first and then gradually increase
during the typhoon passing period. The wind shear index and roughness length on rough land underlying

surface are large. The turbulence intensity and gust coefficient are larger in the front or back outer-vortex,
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but smaller in the front or back eye-wall. The turbulence intensity and gust coefficient decrease with the
increase of height, which basically accords with the power law with negative exponent. The turbulence in-
tensity and the gust coefficient are amplified under the influence of the rough underlying surface. The vari-
ation of the 10 min wind direction is more stable in the outer-vortex and eye-wall compared with that in
wind eye in which it is rather intense. The maximum amplitude of the 10 min wind direction occurred when
the wind speed reaches the minimum in the typhoon eye. The results of the Bohe Tower show that the sit-
uation is similar to that of the Xilian Tower when it is located in the front outer-vortex and the front eye-
wall of the typhoon.
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Fig. 1 Location of Xilan Tower and Bohe Tower
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Fig. 2 Time series of the wind speed and wind

direction observed at Xilian Tower

from 10:00 BT 18 to 10:00 BT 19 July 2014

EAAE TV 87 30 s DI B T v S = OB B, AR M
YA s a5 L BETE] S 19 H 1010, & RUH LT P
VUK ST 5 A A BRI XUIE 29 260 km, 45 )2
10 min FEHRGELE 5.4~13.6 m+s ',

M 2 F 3, P9 XS 10.70,90 m i FE R
1) Fof R gl 0 A AR — 3, 45 2 XU 22 ) 30N, o
70,90 m EE M L ILT EA 7RG L&
MXIEERT M 7 A 18 H 10:00—21:50, 4% J2 X 1] %
ATE 330° 26 A /N W % Bl s BP — PR R AE PG b b
R AN 18 H 22 B 5 RKUH O 28 2o 0 XUE T 4 0 XU
2 )2 KU A — A T 300 BB 5 1] 3% 2 R R O % 1Y 5
L XUTa) e 5 7 1) 5 0 XS 7 T & KUHIT E i A A0
G, 2 19 H 03:40 & Ko7 #2000 XU 75 36 i
2y 120 km [ 6 #F 0F, & 2 R i R Gk )
L70° 2645 B R ) PG b Ai A6 XU 386 B B 5 1) K iR
B 1) Ay R e e R R O TS T X B A 2R R 1] 4 £ L
1602247 BVAR F Ml 1 AL, L 28 65 AU rpots 1E AT 1Y 5
M. M 2 &0 LUIFE B L8 G X 2850 I XS i,
10 m 5 B KU 70 mo sy BE R 7° 26 A G Wi
J7 T 5% ) » DN IRUrfO 28 3k XU B O 2 28 S 24
3.5 h N, 10 F1 70 m & B XU ] 2 JL-F- 5 5 . BIX
] A — 30, 5 5 10 m ey BE XU B AL 70 mo s B
K8 LA CHF A %1 77 ] A %) «

XoJ () Bk 5 1o 7B 300 XU B 1) R 0 K 9 2 AT X L 4y
Br o B3 2 AN XU 80 m  FE 10 min - 1 XU
XL ] B AR AR A il 4R L 3R B 80 m Ry BE UL I % i
1500 B d R oy o2 T S 50/

PN BT < 1 U B B i S S N
HOE IR A 1 BT A M7 B 23 A FEAE, 10 min
SER G IEEEAE 7 H 18 H 16 Bf .y 29.9 m
s Lo R R R B R R EAHER L IFIRA

360 35
— A _80 m

— £ 80 m +3()
270 ¢ s T
— A
T 120 ;
1801 E
= 5
&
90| (10 =

L5

0 0
10 12 14 16 18 20 22 00 02 04 06 08 10
18H 19H
il /BT
B3 [l ] 2,8y B I R
Fig. 3 Same as Fig. 2, but for Bohe Tower



42

MR AL R I KR S XU D g it AR Y SR RO S 147

HH BRI i 2 140 1 200 DR 1) AR I it A XU T I BT
7 1) 38 W 5 28 D 2 rE A 5 I RS 67 T £ XU RIT 2
A AR,

4 I RBREAC A 23 B A0 5 K KU
AR oy

R F KU JiE DXL $ B ) 53 B YE ) (GB/T
36745—2018) ([= 5 Tl 37 i B 48 B G Jmy A1 1) 5 s 1
A P22 125, 2018) , [A] I 0 A2 AT 3 3505 3] 48 A
AR XUER A » T AR 2 B IRUIR X L & KU BE X A& KU
Bl DX 11 5 3 15 KUt R XU R A 080 < Ca) - 2 XL R
FHEF 172 m - s IREA K XU 3% 2248 fk
1b 120 “J5 £ 5 (b) 5 KUk 72 Ay JRL 3 i i ity 4 52 3L
W 434 5 (o) XL 22 [R] f) JIE #B°F 34 KU/ F 10 m -
s o MRAE AR 0 S 4 %P i )ﬂlJﬂiAE’JXMJ;fNE

HEATARZ M H ) BT 2 R AU £ 95 & 2 &
A T b B il S0 18] 7 3 0 XU 8 % L bR XL (L% T
AT R 5 /N FLBOHE 56 24 80 m i JE 10 min -1y
=172 m» s "ASFH) IR R 7 H 18

Bl 4 201447 H 18 H 15:00(a),20:48(b),22:06(c)»23:24(D A1 19 H 0400 (e) HL 7Y s} 21 74 3% 0 XUIE 7E & A E

H 13:20 2 19 H 05:30, AT 5387 F 2. % 0 B
A DU XU 25 )22 DR T 9 06 1) & 1) i 2k A8 Ak 24 1707
D5 0 A AU B R i 2 5 P Y M R L 3 A R
AIE 75 AU 2 (8] 14 JEE 3 T KU 10 mo & BE 10 min -
PRGESME N 8.8 m« s 1, Ky, AT LATA Jy , 78 i i)
B AR B H b ” M & T E IR X &
JAUHR BE XA & XUAI L IXC Y 58 % & XUt A5 KU AR A 5
it BE 2 X3 & KU A 1 RURRTE

Rtk — 20 TR B A I M2 KRR
B EARTEEM KL 7 H 18 H 13:20 & 19 H
05:30 UL E 48 47 43 B

FIH 2014 4E 7 1819 H” AA & 6 min 1Y
Ty I (B35 PR R AR 6 IR A R0 5 B AN TR B 220 7Y i
W REE Ak & AL B (L 4) L 254 A XU e 25 44 45
fiE S AT X3S & U5 XU Bedal 43 5 A X B (LA
80 m 5 FE 10 min 35 XU i) F2 il 26 2 )L 1R DL
K 5) . (a) Fi Zh XX . 18 H 13:20—19:00; (b)
HHRBEGR XX .18 H 19:01—21:42; (O MR X ,18 H
21:43—22:54; (D JFIREEFR X ,18 H 22:55 & 19
H 01:42;(e) g MR XIX .19 H 01:43-—05:30,

35 10 5 P Ao

Ca) Tiig A1 Bl 5 AU X, (b)) iR BE 5 XU IX, (o IR X, (D 5 IR BE 38 XU IX (e Jig A1 [T 588 JRL X
CHL A R XL
Fig. 4 Location of Xilian Tower on the radar echo map at typical typhoon moments at 15:00 BT 18 (a),
20:48 BT 18 (b), 22.06 BT 18 (¢), 23:24 BT 18 (d) and 04:00 BT 19 (e) July 2014

(a) front outer-vortex, (b) front eye-wall, (¢) wind eye, (d) back eye-wall, (e) back outer-vortex

(The star represents wind observation tower)
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Table 1 Wind speed profile fitting at different severe wind sections at Xilian Tower
5 R X B T A1 Fl 5 XL X T MR BE 5 XL X R X S IR BE 5 X X Ja A Bl XX
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Fig. 7 Wind speed profile fitting at different severe wind sections during the typhoon process at Xilian Tower

(a) front outer-vortex, (b) front eye-wall, (¢) wind eye, (d) back eye-wall, (e) back outer-vortex
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Table 2 Wind speed profile fitting at different

underlying surface sectors at Xilian Tower

He ALK 8k M1 B2 BKX3
WA AE 48 5 0.253  0.287  0.338
MK /m 0.582  0.929  1.393

FRBEBM A F2/(m s 0.59 0.87 0.31
MERBAN A T2/ (mes ) 0.35 0.39 0.73
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Fig. 8 Wind speed profile fitting at Bohe Tower
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Table 3 Turbulence intensities at different severe wind sections at Xilian Tower
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Fig. 10 Same as Fig. 7, but for turbulence intensity
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Table 4 Mean turbulence intensity at different

underlying surface sectors at Xilian Tower

Wk BE /m B X1 B IX 2 B X3
10 0. 230 0.223 0.227
40 0.132 0.138 0.171
70 0.114 0.092 0. 140
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90 0. 100 — —
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Fig. 11 Time series of turbulence intensity at
Bohe Tower from 13:20 BT 18 to
05:20 BT 19 July 2014
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Fig. 12 Same as Fig. 5, but for time series of gust coefficient
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Table 5 Gust coefficients at different severe wind sections at Xilian Tower
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Fig. 13 Same as Fig. 7, but for gust coefficient
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Table 6 Mean gust coefficient at different

underlying surface sectors at Xilian Tower

5 B2/ m PR IX 1 B X 2 P X3
10 1. 640 1.655 1.655
40 1. 341 1.329 1.499
70 1.283 1.225 1.370
80 1. 264 1.214 1.348
90 1. 250 — -
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Fig. 14 Same as Fig. 11, but for gust coefficient

ZNAED) BAT BRI 2 AL B4 OO L 5 P9 XS
B AR X 22 A0 iy i A DX BE 1) 1 8 B AR

w
(=1

(a)

=90 m_JAj A 5
= 10 m A AE s

() e (d) (e)

- 10 min™")

[
[=]

A Ag /(¢

|
0
13:20 15:20 17:20 19:20 21:20 23:20 01:20 03:20 05:20
18H
ftE] /BT
15 [Al P 5,45 10 min X ] 42 2 0 #2421k
Fig. 15 Same as Fig. 5, but for time series

of 10 min wind direction variability
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