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Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
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The American
Petroleum Institute
(APl) has provided

recommendation
for metocean
conditions since
1969, with wave
data since 1976

Derivation of Metocean Design and
Operating Conditions

Based on

AMERICAN PETRDLEUM INETITUTE




Timeline for API guidelines in relation to events damaging oil rigs in the US Gulf of Mexico
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IDCC

INTERGOVERNMENTAL PANEL oN ClimaTe chanee

Climate Change 2021

The Physical Science Basis

Summary for Policymakers

HIGH CONFIDENCE

The proportion of intense tropical
cyclones (Category 4-5) and peak
wind speeds of the most intense
tropical cyclones are projected to
increase at the global scale with
increasing global warming.
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multivariate wind-wave climate projections. Nature Climate Change, 9(9), 711-718. doi.org/10.1038/s41558-019-0542-5
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Global wave climate
characterization
(COWCLIP)

» Use of GCM’s winds
e Underestimation of
maximum wind speeds
e Underestimation of the
number of TCs
» Low resolution for coastal
areas and enclosed seas









Synthetic tropical cyclone tracks
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Methodology

Bathymetry/Mesh — MIKE 21 —_— Maximum envelopes (Hs, Tp) and
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Empirical quantile
mapping technique
(Déqué, 2007)

Gumbel distribution
as in Lobeto et al.
(2021)
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100 Years return period significant wave height — CMIP6
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(1975 — 2005)

30

N
(o

£ T '

-90 -86
Longitude

-82

18
16
14
112
110

(m)

30

Latitude
N N
N »

18

-98 -94 -90

Future climate CMIP6 — SSP5 8.5

(2070 — 2100)

£ T

-86

Longitude

-82

18
16
14
112
110

(m)



Return periods for the APl defined areas in the north GoM



Change in design parameters due to CC — failure implications
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... for both cases (CMIP5 & CMIP6) the 100 year return period in the present
climate corresponds to ~30 year return period in the future climate. Based
on that, the probability of the design event to ocurr during the lifetime of a

structure a increases from 26% to 64%



Conclusions

Estimates of extreme wave heights using historical tropical cyclone events are imprecise
due to the limited time of available information.

The use of synthetic tropical cyclone events allows for a robust statistical characterization
of the extreme wave climate.

Using non-stationary wave climates is essential to reduce the probability of failure in
maritime structures.

Synthetic tropical cyclones enable the characterization of future climate to determine
design conditions for different return periods, including non-stationary climates.
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