Including multi-modal seas in design wave climate
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INTRODUCTION METHODOLOGY

What is the added value of separating spectral
information in wave systems?

Data consists of WAM model simulated 2D wave spectra and
integrated wave parameters for the location of Tromsgflaket
on the Norwegian Sea retrieved from the ECMWF operational

Design practice has shown that reliable directional data archive. Collected data cover the period from January 20083 till
allow cost optimization in offshore facilities (Jonathan et December 2007.

al,.2008) by reducing the inconsistencies in design
criteria due to omni-directional approaches. Multi-

modal sea states can have a significant impact on A spectral partitioning scheme was applied to 2D spectra for
design and operability of fixed and floating offshore a period of 5 years in order distinguish between wind sea and
platform (Ewans et al.,2008). swell systems originated from different meteorological events.
For certain marine operations and design practices, there is a In first instance wave systems are sorted by energy criteria only.
need for statistical information about the co-existence of different The second option follows the assignment criteria leading to

wave systems. One of the questions to be answered is: Have
wind sea and swell spectral components an influence
on design criteria?

the identification of wind sea and swell component on the
base of local wind direction.

An exploratory statistical analysis consists of directional

RESULTS distribution plgts to visualize s.pectral parti.tioning results and
of a comparison between different assignment schemes.
1. Wave climates derived from Matrix scatter plots investigate the level of correlation between
partitioning show a parameter.
HmO DIRECTIONAL DIS'IIHBUTION consistent difference in
the directional distribution N 0a
with  respect the omni- RMSE = 0.50 A
& - directional case, which has a il AL
ep\,}é@ more spread distribution. B R
1 SCATTER PLOTS FOR ) b L
2. The systems assigned to ASSIGNMENT CRITERIA § s il e
u wind sea prove a very , : : =] N
- good correlation  with 2 ) , | G
ECMWEF criteria, whereas a d

observed for total swell.

4\‘0\“ ! ST i : 1 v T o
8, 64\9 ()y different  behavior s , | Hmo et ovel

Hmo ECMWF total [m]

= 3. Assignment of wind sea and N = 7304 : 1 N=1804
N swell results in more clear Necuwr=7304 2 ‘ | Necuwr=6746 -
5 ; . . RMSE =0.50 | RMSE = 0.23
patterns in relationships Bias = 0.17 Bias=0.14 ¢ /
between different parameters SI=0.25 L s+ Sl=0.11 :

(e.g. relation between HmO
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