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Research Center composition
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Offshore In-Situ
Analysis From Space

MESPAC integrates existing reliable
SatEO data sources with proprietary
Al algorithms into an innovative data
driven approach to serve the
development of offshore wind and

ocean energy applications.

MESPAC provides a suite of services that aims to
empower the offshore wind and ocean energy
industries by supplying accurate, continuous and
spatially-refined wind, wave and other environmental
and metocean information for project development,

financing and operation.




WAVE AND WINDsDATA SOURCES
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In-situ instruments

& a1 Satellite Observations

Accuracy _
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Reliability
Time continuity
High informative content

Timeliness
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High temporal resolution
Easiness of acquisition
Cheap

Large geographic
coverage
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SatEO data
In-situ data

OUR PATENTED SOLUTION




»@® Copernicus N
- Marine Service

27 Historical satellite missions

Temporal coverage of copernicus satellite dataset  esaeiie aataset prosuet

> 18 future satellite missions approved

Satellite

Il Historical and planned end of life
OCEANSAT 3 — Database; (id 014_006)*
Arctlcasl\\)/lv(lj\ITl ~ M Database; (id 014-005)F
RADARSAT 2 — I Databases (id 014_001)*
Hai Yang 2D — Databasey (id 014_002)*
Sl\(jlat at(lj — mmmmm Database; (id 012.002),
doR S e Databaseg (id 012.005)
ERS 1 ]
8uikSCAT — —
ceansat 2 — —
Metop B _
Metop A — _
Sentinel 1B |— —
Sentinel 1A — —
Hai Yang 2C — —
Sentine% 6A _
Hai Yang 2B — ]
Sentinel 3B | —
Sentinel 3A — —
CFOSAT — _
sARAL AlKa .
iKa — i —
CrEoSat 2 Copernicus
nvisat — i ico—
Jaonsal Marine Service ]
Jason 1 — | | | —
1995 2000 2005 2010 2015 2020 2025 2030 2035
Year
*
014_001 WAVE_GLO_PHY_SWH_L3_NRT_014_001
014_005 WAVE_GLO_PHY_SWH_L3_MY_014_005 _ WAVE_G LO_PHY_SVVH_LB_N RT_014_001
014_002 WAVE_GLO_WAV_L3_SPC_NRT_OBSERVATIONS_014_002 is Currenﬂy used in MESPAC Al a|gorithms
014_006 WAVE_GLO_PHY_SPC_L3_MY_014_006
012_002 WIND_GLO_WIND_L3_NRT_OBSERVATIONS_012_002

012_005 WIND_GLO_WIND_L3_REP_OBSERVATIONS_012_005



Copernicus
Marine Service




g Copernicus

= Marine Service

J45 40 74 AD
T

m——

£ = e 5
INSITU_GLO-WAV_DISCRETE_MY_013_045




MESPAC approach

/

Pool of possible Al-based models
——

Gridded surface:
Numerical model
Stage 1: Scoping

-

Final Al-based solution

Moored buoys:

Spatial-static
= Stage 2: Assessment

Stage 3: performance




MAIN ACHIEVEMENTS N

Algorithms development and testing

&
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Gather needed data
E Fill the gap in
needed locations
GAP-FILLING N
\ MACHINE LEARNING MODEL :
SELECT LOCATION <
& TIME - \
We can merge data from
Artificially extend satellite measurements to different sources and O
unmeasured locations = influence of the quantify the model uncertainty,
single measurement over the estimation which is different in each point
depends on the source We get, in each point and instants
and the distance an estimate of the source variable
and on their uncertainty
/




Time series comparison
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Measured 99.7% prob 95.4% prob 68.3% prob
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Most recent implementations further reduce the error, by improving

the learning algorithm and including additional data from satellites
and in-situ buoys

A comparison between real values and
estimated values in 5 different
locations (whenever at least one
satellite crossed the area) has been
made

With this model version, we reached
an average NRMSE value of 8% in
those locations
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