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IBISAR: helping SAR operators
and emergency responders
to select the most accurate ocean forecast
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IBISAR: Service overview
IBISAR: Main elements
IBISAR: Data used

HF radar current gap-filling
IBISAR: How it works?
IBISAR: Validation results
IBISAR: Recent case studies
IBISAR: Audience metrics

Conclusions
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Upstream Operations  Downstream

Service Evolution Portfolio User-Uptake

INCREASE project CMEMS In Situ IBISAR service
[2016-2018] [2018-2021] [mid2018-2021]

Timeline of HFR data development ingestion and use
(CMEMS news)
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SARMAP - scenario simulation:

Time step: 10 min

Number of particles: 5000

Wind: AEMET HIRLAM HR (5 km)
Drifting for 62 hours

Currents: different models
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Windy storm at Pitiusas Islands SARMAP: Simulated trajectories

10/08/2017 and vessel initial/final location
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- IBISAR SERVICE OVERVIEW

How can we improve emergency
response at sea?

How can we improve emergency
response at sea?

End-users needs

Reliable current observations and
forecasting are essential

Easily interpretable meirics

User-friendly automated skill
assessment
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- IBISAR SERVICE OVERVIEW

Effective response
needs the most

accurate data
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How can we improve emergency
response at sea?

Puertos del Estado
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IBISAR service

Provides real-time information of the
most accurate ocean current forecast
in the |Bl area

Facilitates decision-making to SAR
operators and emergency
responders

End-users needs

Reliable current observations and
forecasting are essential

Easily interpretable metrics

User-friendly automated skill
assessment
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- IBISAR: MAIN ELEMENTS
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IBISAR
downstream service
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Ocean models In-Situ Data oy
What? Current forecast . . What? Current surface observations g
How? Targetsources __ ¢ How? Reference source / %
<« Drifter trajectories

A Ocean current forecast

YW HFR surface currents
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- IBISAR: DATA USED

Lack of drifters in coastal areas

IBISAR @i== e g ozti)y [P+ = & @ & oo & = Along 2020

C  Lock-down

Period (2003-2020)

< 2004

May 24

IBISAR: drifters trajectories available CMEMS - IBI: number of drifters
A (25/05/21) A www.marineinsitu.eu/monitoring/
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Sensitivity of Skill Score Metric to
Validate Lagrangian Simulations in
Coastal Areas: Recommendations
for Search and Rescue Applications

Adéle Révelard™, Emma Reyes', Baptiste Mourre', Ismael Herndandez-Carrasco?,
Anna Rubio?, Pablo Lorente45, Christian De Lera Fernandez®, Julien Mader?,
Enrique Alvarez-Fanjuls and Joaquin Tintoré!2
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Alance, Pasaia, Spain, * Nologin Consulting 5.1, Zaragora, Spain, * Puartos dal Estado, Madrid, Spain, ® Cantro
da Seguridad Maritima int anto Marfimo, Gidn, Spain

Search and rescue (SAR) modeling applications, mostly based on Lagrangian tracking
particle algorithms, rely on the accuracy of met-ocean forecast models. Skill assessment
methods are therefore required to evaluate the performance of ocean models in
predicting particle trajectories. Tha Skill Score (SS), based on the Normalized Cumulative
Lagrangian Separation (NCLS) distance between simulated and satellite-tracked drifter
trajectories, is a commonly used metric. However, its applicability in coastal areas,
where most of the SAR incidents occur, is difficult and sometimes unfeasible, because
of the high variability that characterizes the coastal dynamics and the lack of drifter
observations. In this study, we assess the performance of four models available in
the Ibiza Channel (Western Mediterranean Sea) and evaluate the applicability of the
S8 in such coastal risk-prone regions seeking for a functional implementation in the
context of SAR operations. We analyze the S5 sensitivity to different forecast horizons
and examine the best way to quantify the average model performance, to avoid biased
conclusions. Our results show that the SS increases with forecast time in most cases.
At short forecast times (i.e., 6 h), the SS exhibits a much higher variability due to the
short trajectory lengths observed compared to the separation distance obtained at

Révelard et al., 2021. Front. Mar. Sci.

Use of HFR-derived trajectories
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Model skill score (vs. HFR-derived trajectories)
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Open-boundary Modal Analysis (OMA) [Kaplan & Lekien, 2007]
o Obtain gap-free 2D surface currents from radials
o Gap-free needed for Lagrangian applications

IBIZ Totals vs. OMA nowcast (k=0.01) oiMAf,tTLaJeC;OFGS aon? 9? ﬁifs
18-Oct-2014 15:00 GMT an itted surface currents (last hour)

Antenna location
Start point locatior
Trajectory

End of track
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A\ Gap-free 2D surface currents A Lagrangian trajectories



SOCIB

SOCIB

- HF RADAR CURRENT GAP-FILL'NG it o Puertos del Estado

—

OMA domain for spatial mode calculation Velocity OMA (Open-boundary Modal

IBIZ: Percent Total Vector Coverage from Analysis) nowcast

01-Dec-2016 00:00:00 to 31-Dec-2016 23:00:00 - =
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. Velocity modes
» Describe all possible patterns
* Only depend on the geometry

« Can be computed once
» Can be stored for real-time applications

https://github.com/rowg/hfrprogs
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1.- Trajectory simulation

- Real drifter
Model 1

~Model 2

- Model 3

- Model 4

A Simulated trajectories
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1.- Trajectory simulation

- Real drifter
Model 1

~Model 2

- Model 3

- Model 4

A simulated trajectories A NCLS distance (Liu & Weisberg, 2011)
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- IBISAR: HOW IT WORKS?

1.- Trajectory simulation 2.- Trajectory comparison

User: Select area & period

Display/Update Skill Scores

- Real drifter
Model 1

~Model 2

- Model 3

- Model 4

Models Skill Score
Model 3

Model 1

A Simulated trajectories A NCLS distance (Liu & Weisberg, 2011) Model 2
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IBISAR methodology has been validated in 4 pilot areas using 144 drifters




a) CMEMS-IBI-MFC I b) CMEMS-GLO-MFC
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17-19 Sep 2018

12-14 Feb 2019
b drifter buoys: CMEMS & SASEMAR

* 5 0cean models:
* 4 CMEMS models (IBI, MED, GLOBAL,

NWS)
* 1 regional model (SAMOA-BIL)

* HFR Bay of Biscay (BoB)

Spatial distribution of Skill Scores of >
models and HFR in the BoB
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- RESULTS: GIBRALTAR

9-13 Sep 2014
* 20 drifter buoys: MEDESS-GIB

* 5 0cean models:

« 3 CMEMS models
(IBI, MED, GLOBAL)
* 2regional models

(SOCIB-WMOP.

PUERTOS-SAMPA)
« HFR Strait of Gibraltar (SoG)

Sotillo et al., 2016

Spatial distribution of Skill Scores of

models and HFR in the SoG

CMEMS-IBI-MFC

12 - 2
4 ?/f' g
6 1 SR
b /.__/) N S LU
/' N .
36°N \ ¥

54' ﬂ i ‘—n’“‘\-,/\_/) ‘v.‘:'; [ I sar 'HLJ{LA‘PR:Q
el [ I loeg@R
! ¥ 48 == ; T x : - ¥ .
- — R — — —— T a8 ol e A e
. CMEMS-MED-MFC _ HFR - Gibraltar
| |
/
12'4 & 12 / >
28 ?‘a':\i‘-:‘- [ . B e
‘ & N -“. "#}:?:a.;’,. { U.. . F‘lf e,
¢ " ) . 5?‘. ey [ B t "';. \‘* .
36°N 7] [ Y B
54' i z"wv\}’i: ) [ 54' 1 y '1'1;’\}‘.%5
48' ¥ ( K i J as' :'flﬁjf_;' T ( T T T I
24' 12' 5o0W 48’ 36" 24" 12' SO
. SOCIB - WMOP PUERTOS - SAMPA
/
12 4 f__ | . =:L 12' . ).
4 ; g - S L .
| y ?f ¥ "%{‘\““"3- [ g s j ¥ ‘:‘g;-wﬁ
° G 78 .t | . N
N —~ s A > L.
36°N | e | 36°N] \/ :
54" / /'ﬂﬁ’ I_F\\-r/_,f) l‘ 54" ’ /r’"‘f"’h ke x_&: l ; ‘-'::a. ::
| sl f Ll 0.2 l’ 0.4 0.6 0.8
a8 . . = : : a8 o
36 24 12 50w 48




2018 and 2019
» 3 drifter buoys: CMEMS
* 5 0cean models:
* 4 CMEMS models
(IBI, MED, GLOBAL, NWS)
HFR Galicia

Spatial distribution of Skill Scores of
models and HFR in Galicia
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- IBISAR: RECENT CASE STUDY

Drifters deployment during SOCIB's CANALES-SPRING 2021 oceanographic cruise
-_; @ m Documentation ‘ IBISAR Skill
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Select Date Range:&8
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" the NOAA's Global
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- IBISAR: RECENT CASE STUDY

Drifter deployment in the Gulf of Lion
<« IBISAR skill
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Global
interest

Spain on 3rd
position

. H @@ China

Ef# United Kingdom
(not set)

M Germany

® Japan

0 1 NMigeria

IBISAR website

2,480

15.55%
12.81%
10.59%
4.75%
3.50%
3.06%
2.66%
2.54%
2.30%

1.89%

% users per country

. B IZ Spain

. M EE United Kingdom
- Metherands
L1 France
I*] Canada
== Finland
I 1 Belgium
= Austria

< Georgia

IBISAR service

Period
(MAR19-MAY21)

Higher in IBI
region

Highest audience
from Spain
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- IBISAR: AUDIENCE METRICS - GEO LOCATION IN SPAIN

Perfect match between the geographic distribution of the:

IBISAR service users in Spain 19 + 1 national MRCCs from SASEMAR

MRCC = Maritime Rescue Coordination Centres
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SAR Operators needs data confidence

Lack of drifters in coastal prone-risk areas

SA resulis in the pilot areas

* GLO model is able to reproduce the intense mesoscale activity

* Downscaling in needed to reproduce submesoscale patterns

» Skill Score is strongly region-dependant and scenario-specific

* HFR offers the highest performance in most scenarios

* HFR performance decreases in the baseline and domain outer-edges

HFR simulated trajectories for backtracking and forecast
» operational gap-filled HFR currents needed
* short-term predictions needed

LEE

IBISAR complements the decision-support tools
* User-friendly service
* Improve SAR and pollution control operations
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