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Extreme wind speed statistics approach

Extreme wind speeds are common very important features of Russian Far East and Sakhalin island
regions affecting infrastructure, facilities, navigation, oceanic waves, storm surges etc.

In this work we use Weibull approach to describe statistical properties of wind speed extremes

For Arctic stations, In [Kislov, Matveeva, 2016] it was shown, that the set of wind speed extremes
obtained from observations is a mixture of two different subsets each described by the Weibull
distribution.

Weibull law and coordinates (k and A coefficients)
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Modelling approach

The next approach to investigate these statistical features
and its potential physical mechanisms is the mesoscale
long-term simulation.

The creaged long-term (1985-2014) meteorological archive
over t Okhotsk Sea and Sakhalin island region was
descriped in [Platonov et al.,, 2017]. We have applied this

rchpve for statistical investigation of wind speed extremes.

OFMO-CLM model; three-steps dynamical downscaling
3[2-6.6-2.2 km); using spectral nudging technique.
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Stations used for statistical estimations

Observations data analysis.
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Observations data analysis.
Technigue.

» Examples of Weibull cdfs
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Weibull cdfs for stations Alexandrovsk-Sakhalinskiy (left) and Yuzhno-
Sakhalinsk (right), cold season (top), warm season (bottom)



» Examples of Weib' " ~-'*
based on observa | R=093

= Examples of
separation ontc%’

Sam p|eS :s-R2=0.90

ture
or qu.

The same f
revealed

Weibull distribution of observations summer 's

RL208284 208
T

18

Weibull distribution of observations summer "dragon

. Y =4.137*x+8.808

.- Y =1.237*x-2.085

ans’ sample. Station aleks'akhalin

5" sample. Station alskssakhalin

Observations data analysis.
Technigue.

| R2=0.97
'Y = 4.569*x+8.293

. .}

‘black swans’

al FLa80835 203
21 22 23 24 13

Weibull distribution of ob

Weibull distribution of observations

summer ‘swans’ sample. Station yluznoaahalinsk

I

‘black swans’

18 19

" R2=0.92
+ Y = 1.130*x-1.351

16}

" sample. Station yinzncsa halinsk

_ S ‘dragons’ A ‘dragons’
stations and seasc... L Py e O S
10| 10 [~

Llnear approximation by
distribution = °| ] = °f
k (linear £ z o
fficient) and A (free) = € o
5F E 5F :'" } o
InUth 2.4, U= 11 m/s ' InU, = 2.15, Uy,= 8.6 m/s
s 1 > 25 3 35 4 Y 1 15 2 25 3 35
In[U] In[U]

Weibull cdfs for stations Alexandrovsk-Sakhalinskiy (left) and Yuzhno-
Sakhalinsk (right), cold season (top), warm season (bottom)



The same analysis was
applied to/model data
archive
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A coefficients of Weibull distnibution

Analysis of statistical properties
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Analysis of statistical properties
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Analysis of statistical properties
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Conclusion and perspectives

Mesoscale atmospheric model succeeded to reproduce statistical features of wind velocity
remes, namely its dividing onto “BS” and “D”, unlike to the global models.

«Extremity» and distribution of ‘dragons’ sample parameters are significantly underestimated
model, which may be due to model limitations, resolution, verification technique and
ographical factors, etc.

Further stud{will be dedicated to investigation of the specific situations attributed to the
ragons» type, to the detection of its formation mechanisms, to scaling problems and to the
pendence of statistical structure on the model resolution.
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Tables?

Observations, winter Observations, summer Model, winter Model, summer
kBSs ABSs kDs ADs kBDs ABSs kDs ADs kBSs ABSs kDs ADs kBSs ABSs kDs ADs
aleks sakhalin 2,6497 0,0022 1,4023 0,0523 4,1865 0,0001 1,2366 0,1244 4,1865 0,0001 1,2366 0,1244 2,7143 0,0021 1,6214 0,0527
llinsky 2,8681 0,0009 0,9233 0,2481 3,9613 0,0001 1,2720 0,1023 3,9613 0,0001 1,2720 0,1023 3,5517 0,0016 2,4723 0,0135
mis_krilion 3,2078 0,0001 1,7821 0,0060 3,6026 0,0001 1,2659 0,0611 3,6026 0,0001 1,2659 0,0611 3,8268 0,0004 22,2385 0,0135
mis_terpeniya 2,8804 0,0003 1,3302 0,0375 3,7125 0,0001 1,5952 0,0331 3,7125 0,0001 1,5952 0,0331 3,0395 0,0008 2,1199 0,0081
moskalvo 2,4954 0,0020 1,7800 0,0156 4,1973 0,0001 0,7612 0,4237 4,1973 0,0001 0,7612 0,4237 3,0096 0,0019 1,8035 0,0313
nevelsk 2,4174 0,0020 0,9308 0,1993 2,0733 0,0077 0,5785 0,7964 2,0733 0,0077 0,5785 0,7964 2,8194 0,0017 2,1632 0,0092
nogliki 2,9292 0,0020 1,0953 0,1724 5,0588 0,0000 0,9384 0,3619 5,0588 0,0000 0,9384 0,3619 4,6550 0,0001 2,2289 0,0177
pogibi 2,1187 0,0071 0,9557 0,1710 3,1347 0,0006 0,6615 0,6039 3,1347 0,0006 0,6615 0,6039 4,1251 0,0001 2,7077 0,0029
pogranichnoe 2,5466 0,0077 0,7751 0,4164 3,1523 0,0034 0,8091 0,5757 3,1523 0,0034 0,8091 0,5757 2,5881 0,0064 2,0431 0,0210
poronaysk 3,1156 0,0017 1,3749 0,0911 4,2868 0,0002 0,9296 0,3872 4,2868 0,0002 0,9296 0,3872 4,6764 0,0002 2,1930 0,0233
timovskoe 3,4357 0,0011 0,8605 0,4067 4,7739 0,0001 1,6805 0,0669 4,7739 0,0001 1,6805 0,0669 3,7620 0,0020 2,7027 0,0137
uglegorsk 2,6937 0,0010 1,2851 0,0592 3,9439 0,0002 1,3076 0,0970 3,9439 0,0002 1,3076 0,0970 3,0589 0,0039 2,1907 0,0228
yiuzno_sahalinsk 2,3850 0,0101 0,7720 0,5007 4,5687 0,0003 1,1295 0,2591 4,5687 0,0003 1,1295 0,2591 3,5080 0,0028 2,2061 0,0291

Station name



Weibull distribution of observ summer "dragons’ sample. Station yiuzno_ahalinsk. Other point
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