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Validation of the Skill Assessment methodology

PURPOSE

This document addresses the validation of the skill assessment methodology
used in the IBISAR service.

The quantitative method used for assessing the skill of each data source is detailed in
section 1. Furthermore, in this section, the pilot areas and the Lagrangian model used
are also presented. Additionally, the complementary databases of drifters are listed
and the methodology used to obtain maps of High-Frequency radar currents without
spatio-temporal gaps is described.

The validation consists of two phases:

1. First, we evaluate the skill assessment methodology by applying the
methodology to four different IBI sub-regions from Spain that have been
selected as pilot areas (section 2).

2. Second, we evaluate the service outcomes for the same experiments
performed in the pilot areas (section 3), to assess the usefulness of the service
for these cases from the point of view of the final user.

Finally, the general conclusions from all experiments are drawn (section 4), as well
as the limitations of the methodology (section 5).

DISCLAIMER

The content of this document is part of the work carried out during the IBISAR
(67-UU-DO-CMEMS-DEM4_Lot7) project. Findings are being the subject of further
investigation in the context of the Ocean State Report (version 4) and a specific
peer-reviewed journal article, where methodological limitations are being addressed.
Therefore, these results must be interpreted with caution, particularly the spatial
averages of the skill score.
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LIST OF ACRONYMS AND ABBREVIATIONS

AC

BC

BoB
CADI1Zz
CALYPSO
CMEMS
COSMO

CSIC-ICM

EAG
GIBST
GLO
HFR
HYCOM
IBI
IBISAR

IC

IPC
KAUST
LPTM
MFC
MRCC
NC
NCLS
NetCDF
NIBSH
NPS
NRT
OMA
PUERTOS
RK

SA
SAMOA

SAR
SASEMAR

SOCIB

STP

SS

SvpP
SWODDIES

Algerian Current

Balearic Current

Bay of Biscay

Cadiz IBI sub-region

Coherent Lagrangian Pathways from the Surface Ocean to Interior
Copernicus Marine Environment Monitoring Service

Ocean Currents and Maritime Safety (from the Spanish, “Corrientes
Oceanicas y Seguridad en el Medio marin0O”)

Spanish National Research Council - Institute of Marine Science
(from the Spanish, “Consejo Superior de Investigaciones Cientificas-
Instituto de Ciencias Marinas”)

Eastern Alboran Gyre

Strait of Gibraltar

Global

High-Frequency Radar

HYbrid Coordinate Ocean Model

Iberia-Biscay-Ireland

Skill assessment service for real-time met-ocean data product
ranking in the IBI area for emergency and SAR operators.

Ibiza Channel

Iberian Poleward Current

King Abdullah University of Science and Technology

Lagrangian Particle-Tracking Model

Monitoring and Forecasting Centre

Maritime Rescue Coordination Centre

Northern Current

Normalized Cumulate Lagrangian Separation distance

Network Common Data Form

North Iberian Shelf

Naval Postgraduate School

Near Real Time

Open-boundary Modal Analysis

Spanish Port System (from the Spanish, Puertos del Estado)
Runge-Kutta

Skill Assessment

Met-Ocean information Services for Port Authorities (Sistema de
Apoyo Meteoroldgico y Oceanografico de la Autoridad Portuaria)
Search And Rescue

Spanish Maritime Safety and Rescue Agency (Sociedad de
Salvamento y Seguridad Maritima)

Balearic Islands Coastal Observing and Forecasting System
(Sistema de Observacién y prediccion Costera de las Islas Baleares)
Short Term Prediction

Skill Score

Surface Velocity Program

Slope Water Oceanic eDDIES
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TAC
USsCG
WAG
WIBSH
WMOP
WSMED
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Thematic Assembly Centre

United States Coast Guard

Western Alboran Gyre

Western Iberian Shelf

Western Mediterranean OPerational forecasting system
Western Mediterranean
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1. Description of the work.

1.1. Pilot areas.

Pilot areas were used for the validation of the skill assessment methodology of the
service. These sub-regions were selected for several reasons:

e They cover three of four areas of responsibility of the Spanish SAR
Agency;
There are HFR data available in each of them;
Several CMEMS-MFCs, regional and coastal models overlap (see Fig. 1);
They show diverse average circulation patterns, allowing the evaluation of
the methodology in regions with different dynamics;

e IBISAR team members and external contributing experts have a broad
research experience in those areas.
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Due to the lack of drifters in some regions (for example the Gulf of Cadiz, see left
panel of Fig. 2), the 4 regions considered were:

The Balearic Sea in the Western Mediterranean (WSMED)

The South-eastern Bay of Biscay in the Northern Shelf of Spain (NIBSH)
The Strait of Gibraltar and the Alboran Sea (GIBST)

The Galicia Coast in the North Western Shelf of Spain (WIBSH).

1.2. Skill Assessment methodology.

The IBISAR Skill Assessment (SA) service consists of an automated process that
first simulates the trajectory of a particle using ocean models and HFR datasets and
then evaluates the performance using the normalized cumulative Lagrangian
separation -NCLS- distances (Liu and Weisberg, 2011), which computes an easily
interpretable metric named Skill Score (SS).

The SS is defined as following:
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SS = . i i
with 1,=> 1,
k=1

(Eg. 1)

where G is the separation distance between the modeled and observed trajectories at
time step L(as shown in Eig. 3), Q@ is the cumulative sum of the observed trajectory
at time step Land 1lis the total humber of time steps. N=6 in our case because we
evaluate the simulated trajectories every hour over a 6-hour simulation. The SS is a
dimensionless index ranging from 0 to 1; the higher the SS value, the better the
model performance, with a value=1 implying a perfect match between drift
observation and prediction.
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This SS was used in several studies to assess numerical ocean circulation
models. It was applied in particular to evaluate the performance of the Global HYCOM
hindcast surface currents in the eastern Gulf of Mexico during the 2010 Deepwater
Horizon oil spill (Liu and Weisberg, 2011; Mooers et al., 2012; G. R. Halliwell et al.,
2014). It also gained popularity in evaluating performance of trajectory models for oil
spill and drifts for SAR operations (Ivichev et al., 2012; Mooers et al., 2012; Rbhrs et
al., 2012; Liu et al., 2014b).
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