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Abstract; The maximum wind velocity of automatic weather station (AWS) in Caofeidian Industrial Zone
from 2007 to 2008 and the maximum wind velocity of meteorological stations at Tanghai, Laoting and Lu-
annan from 1972 to 2008 were resolved into u and v components, and the regression models of « and v
components were established respectively. Using the maximum wind speed data in Tanghai, Laoting and
Luannan from 1972 to 2006, the data series of maximum wind speed in Caofeidian Industrial Zone during
1972—2006 were rebuilt. The observing and rebuilding data in Caofeidian were compared with its observ-
ing data in Tanghai, and the results show that the correlation coefficient of the maximum wind speed be-
tween Tanghai and Caofeidian is quite steady and there are some differences in wind direction between the
two stations. When the wind speed is slower, the difference of wind direction between the two stations is
larger. When the wind speed is larger, the difference of wind direction is smaller. The observed data of
Caofeidian and Tanghai show that the times of same bearing are 28. 3 percent in spring, 31. 5 percent in

summer, 24.7 percent in autumn, and 33. 1 percent in winter. The rebuilding data of Caofeidian and the
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observed data in Tanghai show that the times of same bearing are 46 percent in spring, 29. 4 percent in
summer, 42,7 percent in autumn, and 54 percent in winter. In order to investigate the reality of the re-
building data, we take 120 cases of high wind in different months as examples and analyze the relationship
between rebuilding data and weather system. In the 120 cases, 114 cases meet obvious weather systems
and 5 cases do not. The probability distribution of rebuilding maximum wind speed is obvious. Through
hypothesis test, the daily maximum wind speed in Caofeidian follows a Gamma distribution. The series of
maximum wind speed in Caofeidian can be used for the analysis and evaluation of wind disasters.

Key words: Caofeidian Industrial Zone, maximum wind speed, rebuilding data, Gamma distribution, test

51 5

A LT — AN B 18 km I L X
FIVR Y B L A | s N s A< 9 I D | 285
Foe BRG] Tl XK R R Al A T X R
KR UL, i 5 0 A D vl 05 3k DA R i 4k
A 7 M A A A R A K Ty T DL KR
S CRANER  RAL T R HURESE U R = 7 7l R
O o ZH A G Tl A Jmy o B A fa) 50 7 78 LU i, RS
SRR KEMERTINE, 6 KB 2 TR K R
RN RFENE R SR A KA B E ERZMAR
A A O 7 0 4 A AR A K A A S PR A AR R
T R R R IE B PEAL Xl 4 fa) Tl X g
WAEH HE,

TE R RI F BY 53 A B PEAl b 55 S 8h 58 5 )
AT RG] 510 Rk L B2, 8 Al f) A IR 2 4F
B B4 0l 00 5k}, S RE T A ) R XU
VAR AR5 5K o 0 0 HE AT I s R ORGSR B . e
JP ARG 5BHI A G 5 4 b D T, — 26 R 58 2E 2 E
T FoE ST, g HBE S A 20 thad 70 AR
F 80 AR AR A S5 SR (Y AT IE S A
KBRS AT 3k it AT T IR A MBI ST s Bt A= (5
SCELAEDT E AL AT 4y 0 % AR R B 3T O i
117 X E A3 AT - IR Tl T IR R e e, T d 4 %)
B sk KReBE E 17 T 8P 51037 1E (i 58, R B
FE T O I RE K ST IE# R XA K T
BERE T 5 A T . o AR A AR G L X 500
AERLPF SRR GORE R W B BT R L E A T AR
HLIX 500 4F3 - KK 791

) B I R B o AT R S P R X T
SPERZE WM R . Bt AR 4 8 4t
Tolk Xy e oKk T B i i 2 48 3 3 A4k
F4) SO0 8 Rk R 300 S0 G 3l 1) 1 S U N B ek, ol A

fu 5 S T BB X XL ST T 540 BT
I A

L1 ETR&HR

LRSS PN S R RHNE R RS P
o) T DX B 9 R OSSR B A 0 O 35,62
61,6 ko, WL 73 T RO 12 m XX 12 m, 37 3 Y JH
TR A1 10 m NG RFT ALY - 100 m NG -
WM BE L BA AR, RS R M LT
JE LA P T 2% DX 3P 3L i 5 i S L T
W]+ TG o R A SR A N0 A S5 R T A ) S A
AT HBTE 22 S /0N L O O L SR SR L TR AT O AR
AC ) S A il M PR B A LI 1o BT T BERE
WL 2007—2008 4E7Z H 10 73 4 e R XU L X 1]
GORLRIRE I SRS VBRR 19722008 4E 2 H 10 734
B R MG XL ) B

B 1 e S B AR B A A
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Table 1 Relationship between wind direction and bearing
75 i R/ A5 el F d
1 350~11 N 360°
2 12~34 NNE 22.5°
3 35~56 NE 45°
4 57~79 ENE 67.5°
) 80~101 E 90°
6 102~124 ESE 112.5°
7 125~146 SE 135°
8 147~169 SSE 157.5°
9 170~191 S 180°
10 192~214 SSW 202.5°
11 215~236 SW 225°
12 237~259 WSW 247.5°
13 260~281 w 270°
14 282~304 WNW 292.5°
15 305~326 NwW 315°
16 327~349 NNW 337.5°
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Table 2 The correlation coefficient of u and v

components between Caofeidian and basic stations

WA W v

u 0.8619 —0. 1021

it . —0.3263 0. 7370

) u 0.6139 0.0043

R v —0. 2254 0. 6325

" u 0. 6905 —0. 0001
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' » —0.3512 0. 6887

PRI o AT LA A ) P ] 00 AE 70 S0 sl 4 i) 5 R XL
ilie S g P s (U INERE A R WY TR N L T



%8

JEG i A6+ A e ol DX R R B o A A 1021

AR RN AN AR il e R KU A e 7385 ST o S
AR IR AT A 0l B R KGR Y 0 73

2.2 EHEIAE

FEASE) I 3 43 S A S7 1l A 5 A i AR AN R
(1) BRI Sy d 72 4 J80H AR A AR B AR R 0 =
3n/2—d, THREA A
u = rcosf)
v = rsinfd “
A w0 3R 5R sy J5 A3 g K
(2) fBE W4 fa) 19 g R XU B e 3 i (B 0 )
WKy IR VIR TR B R K Y v
(B v AR 20 G sz, () s ey G o ) Y 4 ) A1 4R
5= UREE I 20072008 AR IE H 10 438w KX

TR S A« S (B v ) 5 AR A IR
T SR w3t (B o 33D Z ) g 105 5 72 11
FRERHSBHWES., K2 FHRE.BT 6 08 A
By o 438 J5 B 2 K F- 43 51 D 0..0001 F1 0. 002
A, HoAth BRI B KO R T AE 1077,

AT H R L AT RE S5 G4 R [F A 6 1 R KU
i) 3R G A5 5%, & 28 H Ay o I A6 22 32 58 K 11 b T8 78 JR
L KRR LI TR B EE RGN
M) o 7 o) A <08 000 3 7 A [R) R e R BT AR G
MAEE L, MEZESA B TFRAIREUKE R A
RKREMRIIRSG . WA DNRIERIRGE MW,
T ) A 408 00 3k e R KR AN — i 43 S AH | K<
RGN T DA R A L, X—H0%
T 3k A ) s R A4S B T IR .

®3 HRAFEERSY

Table 3 The regression equations and their parameters

] 15y HHXRHR FrRifEfm 2= S F {4

W y=—0.216—0. 347, +0. 42925+ 1. 37525 0.892 2. 894 74,91

1A v y=—1.03440. 066z, +0. 2445 +0. 79925 0.735 2,492 22,77
w  y=—1.40340. 3077, +0. 569x5 +0. 4525 0.811 3. 855 34. 00

ZA v y=—0.15540. 3187, +0. 68425 +0. 48515 0. 836 2,950 40. 86
W y=—2.48340. 3542, —0. 172, +1. 16923 0. 884 3,542 69. 24

3A v y=—0.08140. 721 +0. 09225 +0. 83725 0.777 3,691 29. 50
W y=—1.881-40., 374z, +0. 46125 +0. 5.4 0.777 1. 882 28. 19

A v y=0.09840. 13721 +0. 19625 +0. 86415 0.780 3,958 28. 92
W y=—2.175-40, 1082 +0. 30725 +0. 9425 0.832 1. 382 13.58

S A v y=0.492+0. 6182, +0. 23622 +0. 6823 0. 845 3.373 48.31
W y=—3.474-0, 08z, +0. 21425 +0. 71625 0. 680 3. 364 16. 02

6 A v y=2.62740. 44821 —0. 22825 +0. 67615 0.552 3,054 8.17
W y=—1.259-40.1762 +0. 7325 +0. 5085 0.708 3.911 19. 47

A v y=0.9140. 72321 —0. 82825+ 1. 2441, 0.728 3,646 21.83
W y=—1.419-40, 1332, +0. 39725 +0. 9865 0.763 3. 165 27.01

8 A v y=0.05540. 43721 —0. 22250, 6485 0.476 1.823 5. 65
W y=—1.426-0, 1372140, 33125 +0. 9495 0.802 3. 649 33. 66

9 A v y=—0,91440. 2592, +0. 89225 +0. 19925 0.744 3,191 23.13
W y=—1.402-40. 522, —0. 13825 +0. 90225 0. 900 2,665 82.19
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1A v y=—1.426—0. 3252, 40. 5625+ 1. 05725 0.797 3,082 32. 44
b W y=—0.845-40, 2912, —0. 26525 +1. 2675 0.911 2.524 94. 05
v y=—1.364-40. 3852, —0. 14525+ 1. 35225 0. 830 2.916 12. 89
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Table 4 The difference of wind direction between

Caofeidian and Tanghai from 2007 to 2008
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D=3 20. 6 4.9 7.9
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D=1 39.6 5.3 7.9
LSS D=2 10. 4 4.8 8
D=3 25.3 4.2 6.2
D=0 33.1 5.6 8.4
s D=1 38.7 5. 2 7.5
D=2 12.2 4.8 7.5
D=3 16 4.1 5.9
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Table 5 The difference of maximum wind direction between

Caofeidian (rebuilding data) and Tanghai from 1972 to 2006

L B A BT SRR
W E= /% R /m e s™0 R /m e s
D=0 46 7.8 10.1
D=1 47.2 6.3 8
e D=2 5.4 5.7 6.3
D=3 1.4 6.1 4.
D=0 29.4 5.4 7.1
D=1 49 5.5 7.3
R D=2 16.3 5.2 5.7
D=3 5.3 4.7 3.6
D=0 42.7 6.3 8.1
D=1 47.3 4.7 5.4
*hF D=2 5.3 3.8 4,2
D=3 4.7 4.1 3.9
D=0 54 6.2 8.1
P D=1 41.1 4.7 5.7
D=2 3 4.2 3.9
D=3 1.8 4.1 2.3
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Fig. 2 The correlation coefficient
of maximum wind speed between

Tanghai and Caofeidian
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Table 6 Relationship between maximum wind

speed in Caofeidian and weather systems

KRAG% RE e AM XRAT EE
BEAR A $1 50 7 2 19 37

4 W KRR T H R R X A HE R
oA

4.1 ERFEFXEHNERAKNENBRESH

SHy T W O 0 TR S OS2 R 9 R
K AR B B 5 08 15 2 B8 T1 A B 55 43
7004 BT, K KU 1T Gamma 53 £ 49
EUHRRAF . Gamma 52 #0E H0

(7)) — @ ol B
f(x) ™ ¢ x>0 (6)
Hf I = Jz‘“ﬁl e 'det a>0

S« WIS R H RN RE Gamma 73 A
1 BE U 72 € 5 8 D RUEZ 80 HOR/NPE Gamma 73 A1
By B . B3 4 T 19722008 4F JH I L AR5 R
P 11 L e R XU ME 25 20 A 4 T pil 2 9 4D 5 1 O
MEA I3 A B R B . E AR gE it

D, = Sup | F(z) —S,(x) | @)
Nt TF#EL MR F (o), 88 Q) ik IR AT
IRGLRF I R A



1024 A

% 937 %

= QW) = Z (71)k672"’2"2

b=—oco

limP (D, < 2)

(®
WHREI «=0. 10,15 5] Q 4377 M1l F1H Q. =

1.36.2 Q=vnD,>1. 36 B} 0] LLJE 46 {12 15 , 75 W 4
ZRBE. £ TG EAFEA M H H AKX Gamma
AT SR as B AR KUK Al T A Q . Q E AR 7E
0.2~0.3 Z [ Zm/NFiiFHE Q. =1. 36, I BL AT LA
PEZ AR I e ) B A 3 AN FEAR IS H Bk
KR AN Gamma 4347

| (a) Rk

Rk /m - s

2 4 6 8 10 12 14 16 18 20
Rde/m s

0 2 4 6 8§ 10 12 14 16 18
JAd/m - s
B 3 ) RS () VR (o) F &k Kk
VAT ABE 25 43 A1 8 8 T 4k 1 40051 4L
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Table 7 Distribution parameters of maximum wind speed

and Q-values in Tanghai, Laoting and Luannan

a B Q
3 Vi 7.8786 0.7294 0.3072
IR 7.2423 0. 8506 0.2401
pad) 7.6369 0.7013 0.2622
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Table 8 Distribution parameters of maximum
wind speed and Q-values during 1972—2006
and 2007—2008 in Caofeidian and Tanghai

a B Q
8.0615 1. 0097 0. 1427

# A 20072008

JEIRE 2007—2008 10. 9478 0. 4831 0.2175
W hd ) 1972—2006 5.9019 1.6251 0. 2760
JEE 1972—2006 7.7785 0. 7422 0.3015
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