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Month Model Peak Direction [degree]
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100 year return value (non-stationary process)
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100 year return value (non-stationary process)

Percentage deviation
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Mis-specified models can exhibit large biases!
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modelling of non-stationary
and joint extremes?

how modern methods compare
against standard approaches?

have any comments?

rop by! W

Modelling metocean extremes using GAMs - a comparison study

P: Bohlinger®, P. Jonathan®, B. Youngman®, T. Economou®, @. Breivik®

Motivation

Mate stancarde rocommand spproaches 1o caloule
retum ievels and exceedance pobabes for exreme
Values o manne Koy varanes (uoh o5 wave,
wooe. Famavo, Some appeachen dat back many
decades. Examples include: e infial distibution method
st/ Wotn® b el 0t
data;, modeling _directional  wave

oo v o et s et e ekl
log-normal model for joint prosabilty [1,2], Whils they have
Sspracical eppesl, s epproacts’ doinc e o
account rocent doveloy I exromo thoory
U W cxaain o . e . porins
empirical models should be informed by EVT.

However, despite muliple studies t s sl not obuious how
these modern approaches perform compared to existing
shocdari ool sofinge s dhesgorf i
a comparison of our n-house developed workflow for
nan- slamnal\/‘ joint_Environmental Extiemes Envex
applying modern EVT methodology (3.4]. Here, we focus
g o comperison o 1 mesits paramie e vt
joint variabies bacause Hmax and Crax are downstream
Tesponse variables wih thei aualty being coningont on
the correct estmation of e sea stale paramelers and the
ieiroion anclion for the indiduel waves an rests

Conclusion

EnvEx provides a framewark for applying non-stafionary
oxome value anaiysis including UQ for our metocean
varatles of nerst. The impact o variables on reu

bles and exceedance probabilies can be investigated
25 51 Gopentoncios aio tacuao hroudh (o mode!

EnvEx s sble to predict a meaningful distibution of 100-year
maxima. Models thal do ot take into account sumwrlelahovv
ie. serial correlation and covariate effects. are m

et tovaon e ek oo sevave (¢ o i e

Dopendig on the pupass Ity be benetil o consider
the full prediclive distribution of 100-year maxima ra

ire retur Ievel 1o botir account for e varabity n the
underlying stochastc process.

Plans

Incorporata subsampling based uncertainty
Incorporate more models for Hmax ang Gmax

- Create publicly availsble software package

- Benchmark using different datassts and

- Investigate more sensitivy

Contact: patrikb@met.no

Non-stationary and joint modelling strategy in EnvEx

Wo assumo that 1) som ovants and hoi
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A 1T o siien 0 (i)
" R PP (G ) P b
o o g (£°7)
o « fqur (8°7)
3)he copendence betveen ndhiual waves .
given their sea state is negligible. A ({(x..0,)). 7) dx™ e’
Folowng [0 ne can v cesgn e koo ko L ) e vlon o ot e st e
m»mcmcal model for the dist the multivar <)
. il wave hoght wiin any e Jont el Heiaman and Wm 5 ooty g
smlm The hierarchy consists of A) a model modelling of V\s independent storm peak variables given their
il 3 S ovent wih rancom  covariates 1. and D) i eecutancs of sorm peak eovariais 7

length 1 € T consisting of sea siates of

Comparison using artificial data (the truth is known)

Wo . angeof i models g comnany sl o o precic a o of 100 oar sk
value for the probabilty: (1153

All moges are provided with e e years of dala to which they are fitted to. The predictions based on these

modsis are subsequently compared,
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