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Motivation Approach LASSO variable selection

Typical model forecasts and observations of wind gusts are Marginal Profile Models
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sector wind gusts at hub height are important. We present e chose identical set of standardized covariates for all heights
a statistical model for the vertical profile of hourly wind e censored maximum likelihood parameter estimation (censoring
at the height specific 50% - quantile) SD of wind in 700 hPa

gusts as measured at the Hamburg Weather Mast.

mean vertical wind in 700 hPa

e cross validation of 11 years = 11 estimates
SD of vertical wind in 700 hPa

_ e select the influential covariates with a LASSO —;

Observations Unifying Vertical Model

Wind gusts from the Hamburg Weather Mast e use Legendre Polynomials (constant, linear and quadratic) to water content
[Lange, 2014] describe height dependency of the parameters, e.g.: SD of CAPE
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_ Verification: Continuous Ranked Probability and Quantile Skill Score (CRPSS / QSS)
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g a 2007 climatology and the unifying vertical models are with all variables from the LASSO (green), with only wind covariates (orange), and with only the 10 m gust diagnostic (blue).
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e dependency between two GEV RV can be
o o A o analysed by the non-parametric Pickands
' ! ! ! ! ! ! = o o OEVTauantles dependency function A(w) [Pickands, 1981]

e the model residuals are able to capture gust
dependencies with respect to stability
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Fig. 1: Comparison of 10 m gust observation and reanalysis diagnostics. Z1=FBiom
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. . . Fig. 3: Modeled wind gust quantiles for Storm Emma (2008) at Hamburg in 10 m with corresponding REA6 gust Fig. 4: A(w = 1/2) for modeled gust residuals in 10m against those
for a non-degenerate distribution function G, then G diagnostic (top) and in 110 m (bottom) with observations as measured at the Hamburg Weather Mast, in higher levels, with (green) and without covariates involving
. . . . . transformation(red). The stability criterion is the Lifted Index:
is generalized extreme value (GEV) distributed with stable (LI > 6), neutral (6 > LI > —2), instable (~2 > LI).
Z = Pyy-1/s
G2)=ep{-[1+&(—=D]""} @ References
defined on { Z - 1 + g( Z — ,LL) / o> O}, Where o> 0 Bollmeyer, C. et al. (2015). Towar.ds.a h{gh-rgsglution regional re.analysis for th(? 'EuroPean‘ CORDEX domain. Ou:arterly Journal of the Royal Meteorological Society. DOI: 10.1002/qj.2486
Gnedenko, B. V. (1943). Sur la Distribution Limite du Terme Maximum d’'une Série Aléatorie. Annals of Mathematics 44, pp. 423-453. DOI: 10.2307/1968974
Gnedenko. 1943 Lange, Ingo (2014). Wind- und Temperaturdaten vom Wettermast Hamburg des Meteorologischen Instituts der Universitdt Hamburg fiir den Zeitraum 2010 bis 2012. Pers. Mitteilung vom 22.1.2014.
[ ’ ] Pickands, J. (1981). Multivariate extreme value distributions. Proc. 43rd Sess. Int. Statist. Inst., 49, 859-878.

DACH 2019, 18-22 March, Garmisch-Partenkirchen, Germany Julian.Steinheuer@uni-koeln.de




