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Study on characteristics of wind profiles affected by
landed typhoons in Fuzhou area
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(1. Shanghai Typhoon Institute of China Meteorological Administration, Shanghai 200030, China; 2. Institute of Urban Meteorology of
China Meteorological Administration, Beijing 100089 , China)

Abstract ; With the radiosondage data from Fuzhou Weather Station, the characteristics of the wind profiles affected
by landed typhoons in Fuzhou area were studied. Totally 91 wind profiles were obtained, which involved 15
typhoons that severely affected Fuzhou area during the year of 2005 — 2009. The gradient wind speed and the
corresponding levels were first obtained, which were then used by the power law to fit the wind profiles below the
gradient wind level. Exponential index and wind speed ratio between the surface wind speed at 10m height and the
gradient wind speed were calculated. Results show that the mean value of the exponential index is 0.43, and the
mean value of the wind speed ratio is 0. 12. The exponential index decreases and the wind speed ratio increases
with the increasing of the gradient wind level. The wind speed ratio decays in an exponential way with the
increasing of the exponential index. Then, the characteristics of the wind profiles were analyzed by considering the
variation of the distance between Fuzhou Weather Station and the typhoon center during the landfall process.

Key words :wind profile; exponential index; wind speed ratio

13 VI AT B A o 15 XS AT A 4 35 B, IO S LG 435 1 XU Wi DX 3 Ay A SR 540 114
DA 280 X MRS AR RS 1 7 s DX U8 0 A7 AR YR g 2 ) T, R PR ) 153 RUXUR BPA

WS HER.2012 -07 —14; {&[EIHHF:2012 -09 -20
ELTR B 5 & A LRI & BRI H (2009CB421501) ; [55K F SR B4 3% 4 % B30 H (90815028 5 40905029 )
TEERN IR (1974 - ) L3 4, F8F G XL FE AL TE X T RIS . E-mail ; freedomfpz@ yahoo. com. cn



- 92 - H % % F % # F22

a3 RUXIZ AR AR R 5 X R ER B AR T T A KU B2 L 5 XX R v g A
JRGHFIT 10 2K 25 (14 b XU (A 365 ol b R VE T ) 7E 457 X T IR R L Vickery 28077 RISt 45 51
PO AEVE I, M 3 XU R B XU i XU U AE 0. 70 — 0. 72 Z [A]; e R 26 b, Bl FL (/N 14% ~
20% ; TEREESU 50 km b IR IX, 138 OB IR /DS 23% ~28% , Sparks 251 (BFoE 45 S 25 B . A VR I,
KGH R 0. 65 5 FEV T , BB HLfEA 30% B3 /N &t o i X 1997 — 2003 4F 38 ] A P4 4 | 25 P4 =R 7 A g
IV b A SRR RGHEA T W, Vickery 25020 % RE XA - 45 XU 26 B4 64T 1 RIFSE , 45 SR e W] . P XU 2k
B IR ( B RO XU) i B — B E 1 000 m AR (FF 300 ~ 1 000 m 2 [a] , iR 4J SCik e 6 fn& 7, H™ /1. 12
FRE)) 56 B R BE B 500 me DL XU Y A8 16 R I RALK , i e A XUREL A28 g 38 RIS K. H 1997 — 1999
AEIAA] PG PE AR KPR AN o TP b BB XL, R F AR RN 77 12 , Powell 2610 AR50 45 S 3 1] SF- 24 JKUER
R PR B X FEE AT 38 500 m, S8 R AR S TF 1 VI U b aE LT M 3 ok 3, BRAEMURE K BEAE 10 72 m £24%.(0. 03
m) , IR RS AT IV B R AR AL AR 4 3 JE A A 24, PRI, X6V 556 [0 A 350006 2 6 I g JREL XL, 3 {18 o 2 XL
AR A (OB KU B T 20% ~30% Zadi ™ .

2% XU RIS 5 XU P AR, DA R s B IR 8 R R TRDHELRE i 5% DDA G o 3R [ 4 2R Vi g b O D 52 1) AR
HRVF TR Y B AN [R] , DA Lt o 32, 52 2 P W SR BCHUREAE DR B AN [R] 15 ) 47 %5 Lz Ay e e AL A
KB, i sZma ek il & KUK RUER S RAIE o FFAR M A5l L B (1 8Y) = 28 R I R G fR A1 () JE 2 i 458
2B AR SO AR N DX 5 RUXUBS R AR EA TRIFSY , 5 B2 2005 — 2009 AT 1 (1] )™ F 5% M 4 M 1B X 15 A5
IR, 91 5 RUERER o 7 SR HEBp R IR B XTI 1 v B, 7 b Sty SR FH i 500 o A 5 DXL s 88 DA 1 IR
LAATHLE X RFE R, LA 10 mo 57 B A e XU FIBf 8 XU A G e A T3 158 5 LA & KU B N <5
i AR S R SR, A S X RUBR R 45 R IE S EUTE 5 KB Bl 2 v AR AR R 3T T 4o

1 AR T XUER 2k Y B AR 45 1E

TE 5 WA i I P, DR il R 2275 2 B USG9 v o 45 XUSE I T B9 XU 2 S A SCIEA T IF 5 Y i
feo LA Shive” & WO B, R BERA 5 WU il 7 vh KUBS 2R A28 AR RRAIE . B v ™ £ KUY 2= i 8 301 O 2009
AE8 A4 -10 H MGk (26°5'N, 119°17'E K 85m) B RAE 1 i 7 WA 19 B =28 Bk — A<
BR, NI, 16 5 KA R N IEA 21 21 R UERZe . [ L (ZE ) 3R M- A 5 KGR AR N Tt e v, e KA
199 L 2, FEARR TRIN , e ROXH U,, SN o ASSCLA B3RP 20 28 AR SFUM XU 22 15 52 21 15 XU 520 5 -
HALHE BRI T 15 m/s, G, R WU BEAR T 6 km B XUEEER o AR I L3R PN Hm off, 44 547 v
B M, TSR] 11 205 KUXUEEZR, REA BT e 9 ZR KUBRE T iR X IR [E] > 8 A 6 H 19 i T 1 (A AT, &
I E] S tHE ) 1 TR = EIR T AE 8 H 6 H 20 B, 5 X E 52 M B A M S5

2 RERZpyf#iRTTiE

L4 15 5 A e T BAD, 4 W A o X B2 L0300 T B — JEE 200 m 1
T IR BB R ) 326 T30 TR 0 . A b T B B 1524 50 km 7 471 4 B
X 154 SRR T S L R SR TRRE SN 1/60 Ha, W T 4P F 128 SRR T4 1 Tt 15 350
n/min 25747 DRI, RN B KU 28 R X B S 1 LT 0 KU 7 i,
SRS TR . RS BT TR R OB M S8, iy o O e, T
SR RUTZR , LRI IE =, FO R B KU U, R % 45 e U AT 2 S

=) ()
S U F7% = RRE ANV T IR o SRR A, Tamura 25 46t - T4 50 51 KUk B B,
SR RSV ABFGE . I 52 e KU 5 T Rl e 9 2 Ui, o 28 Ry 46 1 ke
WU 55 2 A , M85 2 TR EAE bk KU A48 | IR D46 O 0 ok L
i SR I




524 Ji R A5 B KEEE R AR M X XU RRE - 93

BRI & RIAR M SRR KU 51 /0S8 13%5: QR jORRoT
1234567 89101112131415161718192021 R .

16 +——1 11 v v 1

14 -

|
3
\
|
|

12

10

. s—l)

Z_ [km
)

U_/(m

g T Y T T Y 0
8H14H 8H6H 8H8H 8H10H £
B -

1 “Efin” ARELRMNSKETREP, RAKNE ERR, B, & REEM(LE) ;
8 A6 B2 MK IERERM:ERNEEZMEEM KU (HE)
Fig.1 Height of the maximum wind speed decreases, meanwhile, the maximum wind speed increases as Morakot Typhoon
approaches Fuzhou Weather Station (left) ; Satellite cloud imagery at 20 o’ clock on Aug. 6 from MTSAT IR
shows that the typhoon has affected Fuzhou Weather Station ( right)
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Fig.2 Tracks of the studied typhoons and the corresponding observation sites
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