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Statistical Estimation of Wind Speed in the Gwangyang-Myodo Region

BT - BHIE T - O|ME

Bae, Yong Gwi * Han, Gwan Mun * Lee, Seong Lo

Abstract

In order to estimate mean wind speed in the Gwangyang-Myodo Region, the probability distribution model of extreme val-
ues has been used in the statistical analysis of joint distribution probability of daily maximum wind speed and corresponding
direction in this paper. For this purpose frequency of daily maximum records at respective stations is inquired into and sample
of largest yearly wind speed of sixteen compass direction and non-direction is extracted from daily data of maximum wind
speed and appropriate direction of the meteorological observing stations nearby the bridge construction site. These extreme
speed records are applied to Gumbel and Weibull distribution model and parameters are estimated through method of moment
and method of least squares etc. And aso, distribution and parameters are inquired into whether it is fitted through the prob-
ability plot correlation coefficient examination. From fitted parameters the largest yearly wind speed of sixteen compass direc-
tion and non-direction is extrapolated taking into account factors regarding sample size of data and distance from the bridge

construction site according to the appropriate stations.

Keywords : wind speed, wind direction, estimate, joint distribution probability
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I 1. 0S &He| 71SR| a H by (p<0.90)

N Weights a and b; for x; <xo<-++ <X,
i= 1 2 3 4 5 6
a | 0.91637| 0.08363
2 b | -0.72135 0.72135)
3 a | 0.65632| 0.25571| 0.08797
b | -0.63054| 0.25582| 0.37473
a | 0.51100) 0.26394( 0.15368 | 0.07138
4 b | -0.55862| 0.08590| 0.22392 | 0.24880
a | 0.41893 0.24628| 0.16761 | 0.10882 | 0.05835
> b | -0.50313| 0.00653| 0.13045 | 0.18166 | 0.18448
a | 0.35545) 0.22549| 0.16562 | 0.12105 | 0.08352 | 0.04887
6 b | -0.45928(-0.03599 0.07319 | 0.12673 | 0.14953 | 0.14581
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VRS 5435 dldEolel ugd uEt v V1E0] FREAT (Y] TS 7150 2. Tl 71
22 FA] Y LE} L% ANXE 1973 19 1UFE 2006 59 31U7HA
; [y @ Bz 9,64 7de] FEol X T V150] FRHAHTEY #
&2=(55) (Zgl) U(Zg1.700) (22) —é el rel). 25 71gRE Aol 10600 39 19
2006 59 319744 13,60629] F3S Ee3r F&57120]
4.3 2t X[od o FEH0| HIT FREATH12Y ] B=57)F0] ). A 71”5«:—@11*1
v 7o) Ao tiskd 6‘1}-,4 Z4zbel dHAYESY] B 19739 19 19%EH 2006 5€ 319714 12204014
2o] UL A5 FPFRESAdME 19523 8Y 16?4_ TS T T 7150] FHEHIATH288Y Y] HS5T1EC]
€ 2006d 59 319704 1 6470‘«1 Fo] x3H & T, ¥ EE FF HlolHe A 10me éz—OMW
E 3. 0i5= X|olM LY HcH7 5ol Y=
H}o) 0~2 2~4 4~6 6~8 [8~10(m/| 10~12 | 12~14 | 14~16 | 16~18 | 18~20 | 20~22 | 22~24 | 24~26 | 26~36 z
(m/s) | (M/9) | (m/s) | (/) | 9 | (m/s) | (/) | (mVs) | (m/s) | (V) | (m/s) | (M/s) | (mis) | (m/s) | (%)
N 0.005 | 0.091 | 0.499 | 0967 | 1.239 | 0.786 | 0.433 | 0.206 | 0.086 | 0.025 | 0.010 | 0.015 - 0.005 | 4.413
NNE | - | 0277 | 1697 | 2513 | 2372 | 1.284 | 0685 | 0.262 | 0.126 | 0.045 | 0.020 | 0.010 | 0010 | - | 9.401
NE 0.005 | 0473 | 2704 | 3.792 | 2.805 | 1.435 | 0.750 | 0.247 | 0.136 | 0.060 | 0.045 | 0.040 | 0.015 | 0.015 | 12481
ENE | 0.005 | 0.363 | 1.556 | 1.737 | 1.410 | 0564 | 0.327 | 0.111 | 0.050 | 0.035 | 0.020 | 0.010 | 0.005 | 0.010 | 6.006
E - 0.478 | 0.921 | 0.811 | 0.660 | 0.302 | 0.156 | 0.076 | 0.025 | 0.025 | 0.010 | 0.010 - - 3.451
ESE | - | 0473|1173 | 0549 | 0287 | 0126 | 0.111 | 0015 | - - o005 | - - - | 2754
SE 0.005 | 0544 | 1.470 | 0.791 | 0.393 | 0.166 | 0.106 | 0.015 | 0.005 | 0.005 - 0.005 - - 3.543
SSE | - | 0277|0478 | 0342 | 0146 | 0.070 | 0.050 | 0.015 | 0.005 | - - | 0005 |0005| - |1410
S 0.005 | 0.388 | 1.274 | 0.720 | 0.398 | 0.201 | 0.116 | 0.045 | 0.010 | 0.015 | 0.010 | 0.015 | 0.005 | 0.010 | 3.232
SSW | - | 0846 | 2513 | 1.808 | 0.775 | 0.337 | 0.176 | 0.096 | 0.025 | 0.015 | - - - - | 6653
SW | 0.005 | 0.846 | 3.026 | 1.989 | 0.967 | 0.413 | 0.217 | 0.076 | 0.045 | 0.015 | 0.015 | 0.005 | 0.005 - 7.549
WSW | - | 0242|0831 | 0962 | 0584 | 0.282 | 0.151 | 0.050 | 0.015 | 0.010 | - - - - | 3029
W 0.005 | 0.121 | 0695 | 0997 | 1.193 | 0.690 | 0.378 | 0.116 | 0.045 | 0.015 | 0.010 - - - 4.301
WNW | - | 0086 | 0700 | 1.793 | 2971 | 1.994 | 0962 | 0.257 | 0.076 | 0.010 | - - - - | 8897
NW - 0.116 | 1.022 | 3.238 | 4.713 | 3.832 | 1.818 | 0.579 | 0.171 | 0.081 | 0.015 | 0.005 | 0.005 | 0.005 | 15.616
NNW | - | 0070 | 0534 | 1546 | 2211 | 1.707 | 0.791 | 0.242 | 0.081 | 0.020 | 0.015 | 0.005 | - | 0.005 | 7.264
¥(%) | 0.035 | 5.690 | 21.094 | 24.553 | 23.123 | 14.190 | 7.226 | 2.407 | 0.901 | 0.378 | 0.176 | 0.126 | 0.050 | 0.050 | 100.0
E 4. Holl X|2olM LY X7 [Fe| H=
s 0~2 2~4 4~6 6~8 8~10 10~12 12~14 14~16 16~18 18~20 20~22 z
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (%)
N 0.137 3.312 1.241 0.387 0.113 0.040 0.024 0.016 - - 0.008 5.285
NNE | 0218 | 1.893 | 0902 | 0338 | 0121 | 0024 | 0032 | 0008 - - - 3537
NE 0.306 3.183 1571 0.427 0.105 0.048 0.024 0.024 - - - 5.688
ENE | 0355 | 2562 | 1281 | 0411 | 0064 | 0024 | 0032 - - - - 4729
E 0.451 3.400 1.241 0.363 0.161 0.040 - 0.008 - - - 5.664
ESE | 0491 | 4029 | 1483 | 0516 | 0064 | 0048 | 0016 | 0.008 - - - 6.655
SE 0.258 1.765 0.741 0.282 0.105 0.032 0.032 - 0.008 - - 3.223
SSE | 0097 | 1072 | 0588 | 0169 | 0040 | 0016 | 0.016 - 0.008 - - 2.006
S 0.048 1.958 1.056 0.403 0.105 0.056 0.024 0.016 0.008 - - 3.674
SSW | 0081 | 2506 | 1.603 | 0814 | 0177 | 0073 | 0024 | 0016 - - - 5.293
SW 0.379 6.244 2.731 0.661 0.218 0.024 0.024 - 0.016 - - 10.296
WSW | 0306 | 669 | 3142 | 0983 | 0234 | 0089 | 0.032 - - - - 11.481
W 0.322 4.834 4.158 1.611 0.185 0.040 0.024 - - - - 11.175
WNW | 0153 | 2538 | 2965 | 2361 | 0685 | 0443 | 0161 | 0048 - - - 9.354
NW 0.137 2111 2.627 1.950 0.427 0.048 0.040 - - - - 7.340
NNW | 0250 | 2659 | 1.088 | 0451 | 0121 | 0016 - - 0008 | 0008 - 4,600
(%) 3.988 50.761 | 28.418 12.126 2.925 1.064 0.508 0.145 0.048 0.008 0.008 | 100.00
§E28% FE2A%E - 20084 3A —-201 -



IS F KoM LE FcH7 15| Hi=

nyo] 0~2 2~4 4~6 6~8 8~10 10~12 12~14 14~16 16~18 18~20 >z
(s | s | m9 | my | (my | (9 | (my | (my | (my | (my | (%)
N 0.250 2.906 2.575 1.015 0.360 0.110 0.007 - - - 1.224
NNE 0.522 4.568 3.766 1.317 0.294 0.059 0.007 - - 0.007 10.541
NE 0.566 4.509 2.575 0.397 0.029 - - - - - 8.077
ENE 0.243 2523 1.052 0.081 - - - - - - 3.899
E 0.294 1.802 0.677 0.081 0.015 0.007 - - - - 2.876
ESE 0.147 0.831 0.272 0.029 - - - - - - 1.280
SE 0.213 1.052 0.669 0.125 0.007 0.007 - - - - 2.074
SSE 0.235 1.810 1.810 0471 0.037 0.007 0.015 - 0.007 - 4.392
S 0.287 3.597 4.561 2.030 0.736 0.059 0.015 0.007 0.015 - 11.306
SSwW 0.235 3.538 6.098 2.987 0.780 0.191 0.029 0.007 - - 13.866
SW 0.140 3.590 5.524 1.582 0.338 0.059 0.007 - - - 11.240
WSW 0.088 1471 1.905 0.721 0.257 0.059 0.044 - 0.007 - 4.553
W 0.103 0.728 0471 0.287 0.221 0.059 0.022 - - - 1.891
WNW 0.103 0.669 0.522 0.243 0.206 0.015 0.015 - - - 1.773
NW 0.154 1111 1677 1.059 0.463 0.118 0.015 - - - 4.598
NNW 0.118 2.067 3.538 2942 1.317 0.353 0.066 0.007 - - 10.409
(%) 3.700 36.774 37.693 15.367 5.061 1.103 0.243 0.022 0.029 0.007 100.0
E 6. 28 XG0M 0¥ Hp|Se| ¥
s 0~2 2-4 4~6 6~8 8~10 10~-12 12~-14 14~16 z
(m's) (m's) (m's) (m's) (m's) (m's) (m's) (m's) %)
N 0.864 3.206 3.516 0.722 0.050 0.008 - - 8.367
NNE 0.621 2.283 1.553 0.143 0.008 - 0.008 - 4.616
NE 0.839 4.003 2.165 0.159 - - - - 7.167
ENE 0.403 1.469 0.495 0.008 - - - - 2.375
E 0.587 1.762 0.428 0.059 - - - - 2.837
ESE 0.470 1.418 0.394 0.042 - - - - 2.325
SE 0.764 3.743 0.705 0.059 - 0.025 - - 5295
SSE 0.629 2904 0.629 0.017 0.025 - - - 4.204
S 1.208 6.907 1.704 0.076 0.017 - 0.008 - 9.919
SSW 1.091 5774 1871 0.067 0.017 - - - 8.820
SW 1.099 4.884 2.115 0.336 0.059 - - - 8.493
WSw 0.311 2.031 1.309 0.294 0.034 - - - 3.978
W 0.403 3.466 3.416 0.973 0.151 0.017 - - 8.426
WNW 0.227 3.197 3.449 1.091 0.168 - - - 8.132
NW 0.470 3.265 4.154 1527 0.210 0.008 0.008 0.008 9.651
NNW 0.386 1.788 2476 0.655 0.092 - - - 5.396
2(%) 10.373 52.098 30.379 6.227 0.831 0.059 0.025 0.008 100.0

4.4 2zodlo] Z4A} Y W =Y
PPCC AALE 35l7] fl8t 2zt A|99] diriscgr
B shpe] Hu x2S SHACRE AT o] i
14, elid, I, Uie, 153, 8d9] 7zl diskd F7]
SEg HoE A7 FHHAT. E 7S Gumbel B
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= b
Eywd 2554 1 el I i 15% A
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