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Motivation: non-stationary extremes in time Markov extremal model (MEM) Simulation algorithm
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@ Evolution of significant wave height is strongly influenced by wave direction |~ e For each part, fit 2nd-order Markov extremal model (based on conditional simulate x; using MEM:
— extend heatwave model to include temporal evolution of direction extremes model of Heffernan & Tawn): Cif x> x (exceeded storm peak) then
@ Specify and estimate a joint model for wave height Y; and wave direction X1, Xewo] = o1, ao] Xi + Xt[ﬁl’ﬁz] (1 + 0124, po + 0225] for X > 7 reject trajectory and restart:
O (for Y: > 1) @ Distributions Gj, G, of /;, Z> assumed standard Gaussian for fit only end
—— < @ Residuals used to estimate distributions Gy, G, and Gy of £y, Z> and £, if x; < n (no longer extreme) then
Data || o Kernel density estimation used for Gp.; in particular stop and save trajectory;
= end
o Evolution of extreme storm severity (Hs) and associated direction in time Sm);ulatlo;l( (st;rﬁtlng at p;akon) simulate 6; using directional model;
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