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Abstract Based on eight tropical cyclones (TCs) landing in Guangdong Province, the boundary layer characteristics of
tropical cyclones are analyzed using high spatial and temporal resolution wind profiler observations after data quality

control. The results show that maximum tangential wind area exists in the tropical cyclone boundary layer. Larger vertical
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spans of the tangential winds, stronger tangential wind velocity, and longer duration of strong winds usually correspond
to stronger and longer maintained tropical cyclone intensity. Radial inflow characteristic of landing TCs are different
from each other. Larger depth of radial inflow in the outer-core region often means stronger inflow speed and longer
maintenance of the TC intensity. Since the vertical gradient of wind profiler SNR (signal to noise ratio) is a good
indicator of atmospheric turbulence, TC boundary layer heights evaluated by the top of the radial inflow and by the
vertical gradient of wind profiler SNR are quite consistent when the depth of the radial inflow is below 2000 m, but the
difference becomes larger when the depth of radial inflow is thick. The boundary layer heights of different TCs are not
the same. If the TC intensity weakens rapidly after landing, the boundary layer height is within 500—-1000 m. If the TC
intensity maintains in a relatively short period of a few hours, the boundary layer height is within the range of 10002000
m. If the TC intensity maintains for a long time, the boundary layer height is above 2000 m with the maximum up to

5000—7000 m. All these results are important for us to better understand the boundary layer characteristics of TCs after

their landfall.
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Fig. 1 Tropical cyclone tracks of the eight landing typhoons (the red star represents the sounding station, and the black square point represents the location of

the wind profiler station) from 2012 to 2015
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Fig. 2 Comparisons of wind speeds and wind directions at Qingyuan sounding station and Conghua wind profiler station at (a) 0000 UTC and (b) 1200 UTC

on September 22 (the blue solid line represents sounding data, the black solid line represents wind profiler data, and the red solid line represents the potential

temperature calculated based on sounding data)
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Fig. 4 Distributions of tangential airflows normalized by the peak value: (a) 1522 Mujigae, Yangjiang; (b) 1510 Linfa, Shenzhen; (c) 1415 Kalmaegi,
Zhanjiang; (d) 1409 Rammasun, Zhanjiang; (e) 1319 Usagi, Conghua; (f) 1311 Utor, Zhuhai; (g) 1208 Vicente, Luoding; (h) 1206 Doksuri, Zhuhai. The black

solid dotted line represents the distance between the station and the eye of typhoon



AR BT XUEREFRIA ) AR B & KUL S 2 R BERHE T

53
No. 5 LIAO Fei et al. A Study on Boundary Layer Height Characteristics of Landing Typhoons by Wind Profilers in ... 955
700
4000 500
3500
g 3000 500 ¢ e £
< x
% 2500 400 g % 3
':fll—é 2000 300 g 'ﬁl—:, E
1500 200 % ©
1000 100
500
9000 6
£ 6000 4 £ 6000 3 o
5 5 T ooornl >z
2 3000 . 2 2 3000 RN A 4
2100 0300 0900 1500 2100 1200 1800 0000 0600 1200
2 Oct 2015 8 Jul 2015
10000 100%
8000
£ £ £ 13 80%
2 6000 = = 2 o
k=3 E ° E]
[7) o [7) kel
T 4000 & T 4 60%
2000
9000 40%
£ 3
£ 6000 r 3 g
2 3000 ) = ) 20%
0000 0600 1200 1800 0000 0600 1200 0600 0900 1200 1500 1800 2100
15 Sep 2014 18 Jul 2014 0
700
(e)
5400 500
—20%
4200 500 e
£ : w0 5 5 <
§ 3000 = 2 5 3 —40%
8 - 300 E % E
1800 - 200
—60%
600 100
2400 il 6 [ —80%
£ 1600 Lo . 4 g £ [ g
T 800 Sl @ L 3000 o @
@ @ ; ] —100%
1200 0000 1200 1800 0000 1200 0000 1200
21 13 Aug 2013
700 700
5400 5400 {(h)
600 L 600
4200 500 4200 t 500
£ £ £ 400 £
5 3000 4009 Z 3000 400 3
® 300 § ] L 300 E
1800 200 1800 t 200
600 100 600 L 100
9000 5 9000 5
£ 6000 3 £ 6000 3
L & I 3000 P
2 3000 ; 3 [
0300 0900 1500 2100 0300 0000 0600 1200 1800
23 Jun 2012 29 Jun 2012
Time (UTC) Time (UTC)
—— SNRyax —— dSNR/dz

K5 BEEE 4, ARG KIS AAR R AT RREANG AR, AR RO AL S 6 W ORI CRAL: km). 2060
AIRESELON I T WA IS fRMELL (SNRD lfF e LUBRRE VSR S =M B (T Pk BLH, FRL: m) BN IRIBRI ;B )i O R R R b
(00:00 A1 12:00) THF VB ERBCAWAH B IR G Ri>0.25 MIDGIASRARD s SRESHO RN (R UIERED 2 SN & M E 2

Fig. 5 The shaded figures are same as in Fig.4, but for radial airflows normalized by the peak value. The inflow is negative value and the outflow is positive.

The black solid dotted line represents the distance (units: km) between the station and the eye of typhoon. Red solid line and black solid line represent the

distributions of the boundary layer heights (BLH, units: m) based on wind profiler SNR(Signal to Noise Raito) and SNR gradients, respectively. The blue

square point is the boundary layer height calculated by Richardson number with the sounding data if Ri>>0.25. The green solid dots show the typhoon intensity

determined by China Meteorological Administration Tropical Cyclone Database
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Fig. 6 Temporal and spatial distributions of vertical gradient of signal-to-noise ratio and vertical wind shear: (a) 1415 Kalmaegi, Zhanjiang; (b) 1409
Rammasun, Zhanjiang. The blue solid line represents the distance (units: km) between the station and the eye of typhoon. The color shadings represent the

vertical gradient of SNR (units: m '), and the black contours represent vertical wind shear (units: s ')
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