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1. Introduction

This document describes the results obtained within Action B2 "Development of a fish discards SDI"
aimed at achieving the main objective of the iISEAS project: the development and implementation of an
efficient and comprehensive discard management network through the improvement of the
implementation of both existing knowledge and innovative solutions, involving all stakeholders present
in the fishing sector (fleets, ports, markets, industries, etc ...) and whose results are to minimize discards
in addition to its optimal valorization to recover and produce chemicals of interest to the food and
pharmaceutical industries.

With this objective, a Spatial Data Infrastructure (SDI) has been implemented, complying with the
INSPIRE 2007/2 Directive, which allows access to geoservices specifically related to fishing discards.
This infrastructure has the standard services of the OGC Web Map, Web Feature, Web Coverage, Web
Processing and Catalog, and is based on a data model and its corresponding database that has been
developed with the other project partners.

A RedBox tool has been created for the acquisition of catch information, within task B1 of
implementation of new on-board technologies, and in coordination with the iObserver species
identification system, which stores the data in real time and transmits it to the data server on the ground,
housed in the CESGA.

An online Geoportal has also been developed with a map viewer to be able to consult all information of
catches and species valorization. It also includes spatial and temporal maps based on spatial temporal
models developed in task B3 for the activity of the selected fleets (considering the distribution of the
species), giving fishermen the opportunity to avoid areas or periods with an abundance of unwanted
catches and also contribute to obtain the most profitable, ecological and fuel-efficient catches,
complying with the European Commission's policies regarding environmental protection.
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2. Model and database

2.1. Data Model

The database is stored in a PostgreSQL database server system, version 9.2.17 with the PostGIS spatial
data extension, version 2.1.8-1. The data model has been refined from the initial model included in the
requirements specification document.

There are four access levels with their corresponding permissions to serve the information, both in the
Geoportal and in the SDI services:

e Administrator (0): Has full access. It is a user who is responsible for maintenance of the system.

o Privileged access (1): Has access to read all data, services, reports and generated maps. It will be
used by the research partners of the project.

o Data Introducer (2): In addition to access to basic data, has permission to enter fishing data and
access its own. It is composed of the operators on board the fleets and the Observer and owners.

e Limited access (3): Access to basic data (ports, valuations, maps ...) and the results of the
models. General public.

In collaboration with the IEO, the concept of metier and its relationship with fishing grounds, fishing
areas, target species and gears is included in the data model. This is used to categorize catches and to
feed the fishing suitability models of action B3. The operator selects the metier for each haul and from
this and the GPS position the system automatically determines fishing area, fishing grounds, target
species and used gear.
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Updated Database Schema

Three main categories are defined to classify the catches that include the landing obligation and their
marketability from a point of view conditioned by regulations:
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e Marketable retained: sale for direct human consumption, whether usual catches or new catches

that can be landed within the framework of the landing obligation.

» Retained not marketable: with landing obligation and aimed to other valorizations.

e Discarded: capture with no landing obligation, returned to the sea.

From an economic point of view, catches are classified in two categories:

e Wanted: only the retained marketable catch of commercial interest.

e Unwanted: retained marketable catch but of insufficient commercial value, retained not

marketable and

discarded catch.

The system is designed to work with time data in Coordinated Universal Time (UTC) format.

2.2. Relevant entities

The project involves 23 different species plus a special case "Other" in which the rest of the captured

species are classified.

ANK
ARU
BOC
coD
coL
DAB
GHL
GUR
HKE
HOM
LDB
MAC
MEG
MON
PLA
RED
RHG
RIC
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Other

Lophius budegassa
Argentina silus
Capros aper

Gadus morhua
Coelorinchus caelorhincus
Limanda limanda
Reinhardtius
Aspitrigla cuculus
Merluccius merluccius
Trachurus trachurus
Lepidorhombus boscii
Scomber scombrus
Lepidorhombus
Lophius piscatorius
Hippoglossoides
Sebastes spp.
Macrourus berglax
Raja clavata
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Otra

Rape negro

Tomasa

Ochavo

Bacalao del Atlantico
Granadero acorazado
Limanda

Fletan negro

Rubio

Merluza europea
Jurel

Gallo de cuatro
Caballa del Atlantico
Gallo del Norte

Rape blanco

Platija americana
Gallinetas del
Granadero berglax
Raya de clavos
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Other
Blackbellied angler

Greater argentine
Boarfish

Atlantic cod
Hollowsnout grenadier
Common dab
Greenland halibut

Red gurnard

European hake
Atlantic horse mackerel
Four-spot megrim
Atlantic mackerel
Megrim
Angler(=Monk)

Amer. plaice(=Long rough
Atlantic redfishes nei
Roughhead grenadier
Thornback ray
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RIN Leucoraja naevus Raya santiguesa Cuckoo ray

RIR Raja radiata Raya radiante Starry ray

SYC Scyliorhinus canicula Pintarroja Small-spotted catshark
WHB Micromesistius poutassou Bacaladilla Blue whiting(=Poutassou)
WIT Glyptocephalus cynoglossus Mendo Witch flounder

ISEAS Species

The database includes the valorization data that is associated with each of the species for which it is
relevant.

The reasons for discarding are defined according to the observer protocol of the IEO. These discard
reasons apply to the unwanted catch and, therefore, are considered as reasons for non-desirability.

CAC1: The species composition affect the exercise of discarding (high amounts of unwanted
species restrict the selection)

CAC2: Size composition (high rates of fish in small categories can interfere in the selection of
sizes)

CAC3: Total number captured (high total catches affect the selection)

CAP1: The available space in the holds may affect the practice of discarding (if space is at a
premium only retain high-value species or category)

DAML1: Damaged specimens

MARZ1: No market in the port of landing

MLS1: Undersized

NALZ1: Not allowed

QAL1: In the long trips species are preserved worst may be discarded at the beginning and be
retained in the last days

QUO1: Excess of quota

TIM1: By quota restrictions only retain high value species

VALL: Due to time constraints only retain high-priced categories

WEAZ1: Poor housing conditions affect the selection

The database incorporates data with quotas at the country level for each species as well as minimum

sizes.

The system automatically classifies catches as marketable or not taking into account the

availability of quota for the specific species and if it exceeds the minimum size.

2.3. Fishing data

The database incorporates fishing data from commercial vessels of Opromar with an observer from the
1M between 2014 and 2018.
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Sampled | Wanted Unwanted Total (kg)

Hauls (kg) (kg)
Atardecer 2 8 3110 6389 9499
Ensenada de Bueu 2 10 3324 2946 6269
Gonzacove Dos 5 63 10416 25882 36298
Gonzacove Uno 3 26 4182 23806 27989
Hermanos Soage 1 5 1771 12279 14050
Nuevo San Cibran 19 78 22056 37239 59295
Pescarosa Cuarto 1 2 7142 128 7269
Playa do Castro 3 8 6476 724 7200
Portosanto 11 275 63762 171252 235014
Ria de Marin 18 80 30150 44083 74233

65 555 152389 324728 477116
IIM Fishing data summary
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3. Web Service

The web service provides the RedBox application with access to the database for the synchronization of
fishing data.

The web service implements a secure connection mechanism by Secure Sockets Layer (SSL) protocol
between the RedBox and the web service at CESGA. Each ship have a unique key to ensure the
transmission of catch data.

The performance of the web service has been optimized in terms of data volume to adapt to the greater
requirements of the geographic data layers of the Areas entity.
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4. RedBox

4.1. General scheme

The main task of the RedBox application is to record and manage the fishing data generated by a ship
during the trip, based on the data entered by the operator and those generated by the artificial vision
species recognition system IObserver and contextualize the catch information relating it to the Trip and
the Haul.

The application connects to different ship navigation instruments and collects position, heading, speed
and depth information at regular intervals.

It also provides a simple user interface that allows the operator to view and modify the information
before being sent via satellite to the ISEAS project server at CESGA.

The following diagram presents an overview of the Red Box system within the general scheme of the
ISEAS project:
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Servicio Web XML
Mensaje SOAP

Servidor Web

/// CESGA

ﬂistemas e Instrumentacion a Bordo n
r | Router Via Satélite

Antena\GP%

del Barco

Servicio Web XML
Mensaje SOAP

\

PUesto RedBox OnBoard

\ Sonar Barco /

Integration of RedBox in the general architecture of the system

The RedBox software will be installed on a PC, typically located on the ship's bridge. The software has
been designed so that the technical requirements of the computer on which it is installed remain low.

A connection, typically by serial cable, allows the acquisition of data in NMEA format generated by on-
board instruments. The application is configurable to be able to adapt to the existing connection type
and to work with different instrumentation equipment.

The data coming from the iObserver system is received through a network connection.

If the ship has satellite equipment for data transmission, it can also be connected to the RedBox. If there
is no satellite router available, a cellular network router with WiFi connection can be used to carry out
transmissions in coverage areas near the coast.

In a typical trip, the software will be operational as long as the trip lasts or, at least, during the time the
ship is in the fishing zone. This is so that the software can collect the GPS position data at any time and
then automatically locate the hauls when the operator records them.

The RedBox is based on the .NET Framework 4.0 work environment and the Entity Framework 6 data
access API to enable the use of geographic data.
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The application is available in English and Spanish and its functionality is detailed in two manuals in

both languages.

It has an installation program for the application to facilitate its installation on board.

4.2. Main functionalities

4.2.1. Trip

It allows to enter the general data of the trip as the date of beginning and end of the trip, departure
harbour, crew, sale and unload harbours, etc.

While the trip remains open, all data relating to this trip can be modified and synchronized with the
central server. Once closed and synchronized it can no longer be synchronized in order to maintain
consistency with the data hosted on the central server.
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€ Editing Trip BOVE-01_180606003 - 0 X
= @ Cpened Trip & Accept :“A‘: Cancel |
- m— Start Mew Trip General
Departure Date imiércoles 06/06/2018 12:33 @~ |utc
Departure Harbour ESVGO |V|go
Crew Size SEEI
Skipper Name |
<] Reghr.iObserverCatch | yoroe
- ) Master Data
oo Unload Harbours ESMRS - Muros Sale Harbours | ESMRS - Muros
- (&) Ship Data ESCCN - Corcubién
-~ (7] Firished Trips
- (7] Frished Hauis
g’k Settings
rj{l Synchronize Data
'% iDbserver Sync
‘ Mavigation Char. Manitor
Q) rou
+ - + -
@ Status: System RedBox ready

Open Trip screen
4.2.2. Hauls

Hauls are the main entity in the application and, in an environment in which catch data is supplied by
the iObserver system, those that require greater attention by the operator. For this reason data entry is
optimized and automated to the maximum; in a typical haul the user will only have to enter the shooting
and hauling times, the rest of the fields are automatically filled:

e The navigation data is obtained from the navigation instruments recorded data.

e The fishing area for a haul in RedBox is calculated from the geographical coordinates of the
shooting point.

e The metier is recovered from the one registered in previous hauls. The metier will also serve to
determine other data such as fishing grounds or fishing gear used.

e The selection of target species is obtained from the selected haul area and metier.

e The calculation of light conditions is made based on the geographical position and the shooting
and hauling times of the haul.

e The calculation of the speed is estimated at the midpoint of the haul.
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All this information can be entered manually, yet the system makes the necessary checks to ensure the

validity of the data.

N

@ Hauls Trip BOVE-01_180606003

D@upemﬂm |

- .:. Start Mew Trip

-1 Master Data

@ Ship Data

- (7] Firished Trips

-~ (7] Firished Hauis

"\ Settings

?*_Q Synchronize Data
‘ Mavigation Char. Manitor

- Q) oou

@ Status: System RedBox ready
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@ Trip BOVE-D1_180606003 b Editing Haul 10250 -8 x
G <) -t;:ened Tiip &7 Accept | $§ Cancel |
- m= Start Mew Trip Gereral  Catches
- mm View / Edit Sampled b1
B Finish Trip Shooting Tme ~ |miércoles 06/06/201808:35  [F~ | UTC Lght [
- (@ Heus Shooting Lattude | 42415346113 N Longtude | s1eas7031 [ w (g
? i::maw Hauling Tme 7] miércoles 06/06/2018 09:36 [~ | UTC
7 o Observr Cach | Heing Lttude | 2]N  Longtude | He &
S @ come
Metier |OTB_MPD_>=55_0_0 | |OTB_MPD_>=55_0_0

[ @ Master Data
@ Ship Data Notes |

& . _—
'k Settings Objectives HOM  Trachurus trachurus  Atlantic horse mackerel
Eig] Synchronize Data MAC  Scomber scombrus  Atlantic mackere!

% iObserver Syne ANK  Lophius budegassa Blackbellied angler

‘ Mavigation Char. Manitor

- About El

@ Status: System RedBox ready

Edit Haul screen
4.2.3. Catch

Catches can be edited manually or captured automatically from the data provided by the iObserver
system. The main recorded data are: species, average size of the lot, weight of the lot and, in case of
being unwanted, reason for being unwanted and if it is discarded or retained.
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@ Trip BOVE-01_180606003 P Editing Haul 10250

=3 @ Opened Trip Q?Accept | x Cancel + = |

- .:. Start Mew Trip

- = View / Edi ) i ] ls
Unwanted Di Obiective Manual

-1 Master Data

@ Ship Data

- (7] Firished Trips

-~ (7] Firished Hauis

"\ Settings

?*_Q Synchronize Data
‘ Mavigation Char. Manitor

- Q) oou

@ Status: System RedBox ready

Catches screen
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\m Trip BOVE-01_180606003 P# Haul 10250 P Editing Catch 11135 - 8 X

= @ Cpened Trip s )Accept ?'/{: Cancel |

- o Start New Tr

== e Specie |HKE— European hake v| q
- m View / Edit

= . P=l on  WegCawn e
B Finish Trip
a Hauls Unwanted Reason |MLS'I - Undersized v| q

0 Summary Discarded [

~ ls Objective

h Map Manual o+

¥ Redt. iObserver Catch

- () Master Data
- (& Ship Data

q Finished Trips
q Finished Hauls

g’k Settings

F;E!] Synchronize Data

% iDbserver Sync

‘ Mavigation Char. Manitor

- Q oo

@ Status: System RedBox ready

Edit Catch screen

4.2.4. Summary and Trip Map

To provide the operator with the visualization of the data, a summary screen of the catches is available
and another one that shows the hauls for the open trip on a map.

The summary screen of the catches for the open trip shows catch data grouped by species and totalizing
wanted catch weight, retained unwanted catch and discarded unwanted catch.
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B Trip Summary -

=R COpened T
@ " Trip BOVE-01_180606003
:. Start Mew Trip Departure Date miércoles 06/06/2018 00:-33:13 UTC

= \iew / Edit Departure Harbour Vigo

- |4 Finish Tiio
~ (@ Haus

-OES ACods  Specie Name Wanted (Ka) B ) Discarded (Kg) ~ Total (Ka)
E Map ANK  Blackbelied angler 4.000

%] Rear. iObserver Catch  ||BOC  Boarfish 3
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0

HKE  Furopean hake
-1 Master Data —

@ Ship Data

- (7] Firished Trips

-~ (7] Firished Hauis

*’\ Settings

W*‘,H Synchronize Data

‘ Mavigation Char. Manitor

- Q) oou

L RE =R =N —]

@ Status: System RedBox ready

Trip Summary screen

The map screen shows the data of the active trip in real time on a georeferenced map. From the
bathymetry "General Bathymetric Chart of the Oceans (GEBCO)", with a resolution of 30", a hillshade
map with isobats every 200 meters was rendered for the fishing areas with which the project works in
order to use it as background layer.
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i Map

=3 @ Opened Trip
= .:, Start Mew Trip

- Master Data

@ Ship Data

- 7] Firished Trips

-~ (7] Firished Hauis

*’»\ Settings

% Synchronize Data

‘ Mavigation Char. Maonitor

- @) About Sp-53 70kn Hd-037.2°

-9 250052 42179340 o gz 7
07/05/2018 10-41-07 UTC Ak -9:536949, 41.741390

@ Status: System RedBox ready

Map screen in RedBox

Every 5 seconds the ship's navigation data is updated on the map. The yellow arrows show the position
and heading of the ship at periodic intervals, typically between 1 and 5 minutes. The red points show the
shooting positions of a haul. Black points are hauls not sampled. Passing the mouse over the navigation
or haul points, a popup appears with the associated information. Clicking on a haul opens the

corresponding screen of the haul.
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i Map
= € Opened Trp

: Start Mew Trip

[+ @ Master Data
@ Ship Data

- (7] Firished Trips
-~ (7] Firished Hauis
7, Settings

?‘_Q] Synchronize Data Haul 10205 - 06/08/2017 21:39:51UTC - Course 13.3% - Speed 3.2kn - Pos -47.266533°, 46.408643°

‘ Mavigation Char. Manitor

- () About Sp-0.00kn Hd-158.02
GPS offline
07/05/2018 09:55:22 UTC {47 266247, 46.409853

@ Status: System RedBox ready

“Fletan Negro 2017” trip detail
4.2.5. iObserver catches regularization

The RedBox software periodically analyzes and stores in its database the catch data recorded in the files
that come from the iObserver system as it processes the fishes that pass through the conveyor belt.

The "Regularize iObserver Catch" screen displays the catch data that has arrived from this system and
that has not yet been assigned to the hauls so that the operator can review them.

Once reviewed, the operator can instruct the application to assign the captures to the hauls calculated
from the time stamp of the camera and the periods defined by the shooting and hauling times of the
hauls recorded in RedBox. For each haul, the catch data will be grouped in batches according to the
species, on the one hand the desired catches and on the other the unwanted catches, and according to the
motive of non-desirability.

There is the possibility that the regularization is carried out automatically without the need for
intervention by the operator.
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iSEAS

s5 Regularize iDbserver Catchs

=

St e Sapehmputsnn o1 G

= € Opened Tiip |@ Refresh Assign to Hauls ¢ | Mark as Not Valid [P
- o= Start New Trip Classffication Haul A Specie Name Size Weight Accuracy -
Date UTC Cod
- == View / Edit - —r o
E Finish Trip
& Hauls
0 Summary
- E Map
¥ Redt. iObserver Catch
15/06/2017 8:24:18 HOM Atlartic horse mackerel  47.300 105.771 ALTO
- @ Master Data 15/06/2017 8:24:18 HKE European hake 67,600 405125 MEDIO
~ (#) Ship Data 15/06/2017 8:24:28 MEG Megrim 93.400 782481 ALTO
(] Fiished Trps 15/06/2017 8:24:28 HOM Atlartic horse mackerel 53700 118.826 ALTO
- (5] Finshed Hauis 15/06/2017 8:24:28 HKE European hake 43.600 261.294 MEDIO
2 set 15/06/2017 8:24:36 SYC Smallspotted catshark  34.500 1464277 ALTO
INgs
¥ . 15/06/2017 8:24:36 WHB Blue whiting(=Poutassou)  85.500 773.356 ALTO
-~ ) Synchronize Data 15/06/2017 8:24:36 000 Cther 58.900 89.178 ALTO
- "o iObserver Sync 15/06/2017 8:24:44 000 Other 41.800 £3.287 ALTO
‘ Mavigation Char. Maritor || 15/06/2017 8:24:44 000 Other 74,500 112.797 ALTO
- mou 15/06/2017 8:24:50 000 Other 74500 112.797 MEDIO
15/06/2017 8:24:50 HKE Eurapean hake £7.000 401529 BAJO
15/06/2017 8:24:50 WHB Blue whiting(=Poutassou)  69.200 601.813 MEDIO W
@ Status: System RedBox ready
Regularize iObserver Catch screen
< S pot,
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|a Regularize i0bserver Catchs B Editing iObserver Catch 154504 N
= @ Cpened Trip W )Accept ;"/{ Cancel |
- m— Start Mew Trip
- No g
- -
- Wiew / Edit
Classification Date [15/06/2017 08:24.18 @~ | utc
B Finish Trip
“ Hauls ACods | European hake
D) summary Size Cm  Weight 441.08312] kg
.. Y
B Map Accuracy MEDIO
¥ Redt. iObserver Catch
File Mame |IDBSERVER_BDVE_1_1D_21]1?CB1H]BZHB.::5V |
Stream |5:20170615082418;HKE:736:441083:MEDIO |

- ) Master Data Notes
- (& Ship Data

q Finished Trips
q Finished Hauls

g’k Settings

Fﬂ Synchronize Data

'% iDbserver Sync

‘ Mavigation Char. Manitor

- Q oo

@ Status: System RedBox ready

iObserver Catch Edit screen

4.2.6. Data synchronization

It allows the user to see and perform the pending synchronizations with the central system as well as to
download the master data.

The software synchronizes fishing data with the central iISEAS server through a web service that
provides access to the project database.

While the current trip is not closing, the information already synchronized with the server can be
updated.
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Zm  Synchronization Monitor .
= & R ion Vi e N
Bl @ rip Test Connection “ia Synchronize (g3 I

+ Start New Trip Master Data  Fishing Data
- (] view / Edt
The list below shows the Fishing Data pending to be sent.
... Firish Trip Fp——
: ranization -
‘ Hauls Type D Date UTC Description
@ Summary 4 BOVE-01_180606003 | 06/06/2017 0:33:13 - 06/06/2018 13:24:44 | Send Trip
i E Map Haul 10250 06/06/2017 5:35:56 - 06/06/2017 6:36:23 | Send Haul and Catcl
Haul 10251 06/06/2018 10:36:33 - 06/06/2018 11:36:33 | Send Haul and Catcl
Q Reglr. iDbserver Catch
Haul 10252 06/06/2018 12:36:46 - 06/06/2018 12:57:24 | Send Haul and Catcl

-1, Master Data
@ Ship Data

- (7] Firished Trips
-~ (7] Firished Hauis

9& Settings

@ Synchronize Data

% iObserver Syne

‘ Mavigation Char. Manitor

- Q oo

@ Status: System RedBox ready

Synchronization screen

4.2.7. Other functionalities

In addition to those already mentioned, the application offers various features such as:

e Master Data: The master data includes all the information that is downloaded from the central
system and stored in the local database of the application. It is data that RedBox uses to simplify
the usability of the system and help the user in recording data. There are 8 categories: Gears,
areas, species, ports, areas-species, unwanted reasons, metiers and fishing grounds.

o Ship data: allows to establish the name of the ship and its main characteristics as well as to
review the history of changes.

e Finished trip and hauls data: allows the operator to search for completed trips and hauls stored in
the local database and access all the data related to them.

e Settings: it presents several configuration parameters related to the operation of the application
and allows its modification.

» iObserver synchronization service: allows the user to check the status of the synchronization
service with the iObserver system.

« Navigation characteristics monitor: allows checking the status of the ship's instruments
navigation data capture service and displays a list of the latest recorded navigation data.
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» Information screen about the application.

EZ Area Specie List - 8 X
2 @ Opencd Tip | [ 1a
- m= Start New Trip Mea  Code  Specie Min Size Min Weight Cucta -
- m— View / Edit
ﬁ Finish Trip Ville ARL Greater argentine Unlimited
‘ Haul Ville BOC Boarfish Unlimited
s Vile  COD  Alartic cod 35 Unlimited
@ Summary Ville CaL Haollowsnout grenadier Unlimited
- E Map Vil DAB Common dab Unlimited
VE Reglr. iDbserver Catch Ville GHL Greenland halibut Unlimited
Ville GUR Red qumard Unlimited
Vil PLA Amer. plaice(=Long rough dab) Unlimited
- ' Master Data Il Vil SYC Small-spotted catshark Unlimited
Vil WIT Witch flounder Unlimited
& Gears
Ville AMK Blackbellied angler Yes
Ville HKE European hake 7 Yes
Vil HOM Atlantic horse mackerel 15 Yes
{'b_j Species Ville LDB Four-spot megrim 20 Yes
@' Unwanted Reasons Ville: MAC Atlantic mackerel 20 Yes
Ville MEG Megrim 20 Yes
- W Metiers =
Ville MOMN Angler(=Monk) Yes
‘ freas Vil  RHG  Roughhead grenadier Yes
() Fishing Grounds Vile  RIC  Thomback ray Yes
- Y Shin Nata vivile R Cuckoo ray Yes
£ 2 Wi L Dl sz sasbibirnd= Dy dzcery 1 Yap N
@ Status: System RedBox ready
Master Data: Areas Species
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- Navigation Characteristics List - 8 X

e
ISEAS

=- @ Trip
+ Start Mew Trip

Date Fiter |- 06/06/2018 | |[C]07/06/2018 | Q

© 41 Bnpar vt oo

Date JTC Latitude Longitude Course Speed Depth ~
a Wiew / Edit
+ Finizh Trip 07/06/2018 71233 | 42 40156381 -8.F0B9EERE133333 3601 4125
. Hauls 07/06/20018 710030 | 42, 3570666213333 | -8.838493033033333 16.3 4102
0 Summary 07/06/2018 7:053:28 | 4228040211 21667 | -8.9895168505 22.04 54,085
. E Map 07/06/2018 7:06:25 | 42 2401193956667 | -9.165984807533333 17.38 F3.694
07/06/20018 70423 | 42 1836286006667 | -9.34395243233333 2788 h3.E3E
'Q Regl. ilbserver Catch oz e o015 7.02.20 | 42.15687700073333 | -9.42496579416667 63| 54095
07/06/2018 70018 | 42. 1889146881667 | -9.43066543433333 42 67 F4.093
07/06/20N8 62316 | 42232627 7BEEEEY | -9.2035562 3066667 134 h3.E634
3 Cl Master Data 07/06/2018 6:56:13 | 42.2642370183333 | -9.1 2791544016667 1319 53694
@ Ship Data 07/06/2018 B:54:11 | 42 304R092223333 | -8.94752199916667 21.25 h4.084
7 Finished Trips O7/06/2018 6:52.08 | 42.3720718066333 | -8.7588986367 1563 54.087
. 07/06/2018 6:51:.06 | 424015368255 -8.70730006283333 3801 4125
n Finished Hauls

g& Sellings 07/06/2018 6:50:04 | 42,3791 285891667 | -8.750552003 3/23 54.094
07/06/2018 6:43:02 | 42 356R426483333 | -8.84043302533333 16.33 h4.096
EEQ Synchronize D ata 07/06/20N18 6:47.00 | 42 2738339386667 | -8.93133733333333 2204 h3.637
ﬁ i0bserver Sync 07/06/2018 64458 | 422397 392641667 | -9.1714513475 17.38 54,083
O[O || CreionBEa3ss | 42201317715 | 9263229756 17.29) 51636
6 About 07/06/2018 6:41:53 | 42.15862847166EY | -9. 4166162111666 h4.55 h3.863
07/06/2018 6:33:51 | 421700843405 -9.4292474045 4303 54.094

07/06/2018 6:353:49 | 42 1867574025 -9.43368226833333 5938 R4.078 v

@ Status: System RedBox ready
Navigation Characteristics screen
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+« Editing Preferences - 8 x
=3 @ Trip & 0K c\/‘\f Cancel
) I
- + Start Mew Trip General Database Synchronization MNavigation Caracteristics ~ iObserver Integration
a View / Edit
Ship D |BOVED1 |
+ Finish Trip
. Hauls PRy | |
0 Summary Language 'EN - English v
- B Map Time format () Local with Timezone @ UTC

Q Reglr. iObserver Catch Coordinates format ) Degrees, min, sec. (@) Degrees only

Close password | |

[ "C:h Master Data Confirm close password | |

ij{l Synchronize Data

'% iDbserver Sync
‘ Mavigation Char. Manitor

- Q oo

@ Status: System RedBox ready

Settings screen
4.3. RedBox tests

4.3.1. Installation tests

In addition to the integration tests with the iObserver system software at the 1IM facilities, several visits
were made to both oceanographic and commercial vessels in order to analyze the working environment,
instrumentation technologies and existing communications on board and for the realization of the
installation tests of the RedBox software and its connection to the navigation and satellite transmission
instruments as well as the iObserver system. Based on the experience gained, the software was
developed and extended to make it adaptable to the different hardware configurations of each ship.
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iObserver system

The installation tests on oceanographic vessels were carried out on two vessels of the Secretaria General
de Pesca: the Miguel Oliver and the Vizconde de Eza. The RedBox application was installed on a laptop
PC that was placed in different locations, from the bridge to a room adjacent to the fishing processing
room. The data of the navigation instruments were received by the ship's data network, UDP protocol.
This network also provided connectivity to the central server in CESGA.

B/O Miguel Oliver and B/O Vizconde de Eza

The installation tests of the RedBox in commercial ships were carried out in three ships of Marin:
Portosanto, Nuevo San Cibran and Ria de Marin. The tests were performed with the RedBox
application installed on a laptop PC located on the ship's bridge. Despite differences in format, it was
possible to capture the data of the GPS installed on board in the three ships. No data could be obtained
from the depth probe, generally the probes did not have NMEA output. Regarding the data transmission
equipment, in the Portosanto it was possible to establish a connection with the installed Inmarsat
satellite equipment. In the Nuevo San Cibran and in the Ria de Marin the connection was made through
mobile network routers available in the ships.
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1.- RedBox system on the bridge of Portosanto

4.3.2. Test trips
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Several test campaigns have been completed with the RedBox software on board both oceanographic
and commercial vessels. The tests allowed debugging the operation of the software and, in collaboration
with the observers in charge of its operation, improvements were detected and agreed upon in its use in
a real work environment, especially in regard to the interaction between the software and the operator
that is in charge of its management, automate the processes of data capture to the maximum and speed
up its management. Observers from the IEO were in charge of operating the RedBox software in the
oceanographic campaigns and from the 1M in the commercial trips.

Oceanographic campaigns carried out:

e "Pelacus" from April 16 to 31. B/O Miguel Oliver. ICES VllIc and IXaN areas.

"Flemish Cap" from June 23 to July 22. B/O Vizconde de Eza. NAFO 3M area.

e "Fletan Negro" from July 28 to August 17. B/O Vizconde de Eza. NAFO 3L area.

e "Porcupine 2016" from September 10 to October 11. B/O Vizconde de Eza. ICES VIIb, Vlic2
and VI1Ik2 areas.

e "Demersales 2016" from September 17 to October 23. B/O Miguel Oliver. ICES VllIc and 1XaN
areas.

e “Platuxa 2017*,from May 15 to June 16. B/O Vizconde de Eza. NAFO 3NO areas.

e "Fletdn Negro 2017*,from July 20 to August 9. B/O Vizconde de Eza. NAFO 3L area.

e "Porcupine 2017“ from August 24 to September 22. B/O Vizconde de Eza. ICES VIIb, Vlic2
and VI1Ik2 areas.

e "Descarsel 2017 from August 30 to September 10. B/O Miguel Oliver. ICES Vllic and 1XaN
areas.

o "Demersales 2017*,from October 3 to 23. B/O Miguel Oliver. ICES VllIc area.

Commercial trips made:

e Portosanto trawler: four trips in June and July of 2017 and February and March of 2018. Area
ICES 1XaC, near Portugal.

¢ Ria de Marin trawler: eight trips between February and June 2018. Areas ICES IXaN and VIlllc,
Atlantic area of Galicia.

Miguel Oliver Pelacus 2016 - 12540 5419

Vizconde de Eza Flemish Cap 16 182 400 - - 15179 7963 29 67
Vizconde de Eza Fletan Negro 16 105 286 - - 7333 3611 39 33
Vizconde de Eza Porcupine’16 85 702 - - 42260 7328 86 25
Miguel Oliver Demersales’16 130 94 - - 39096 9819 100 100
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Portosanto 13/6/17-19/6/17 28 159 0 0 19800 0 0 0
Portosanto 17/7/17-25/7/17 8ill 0 270 25408 893196 1802 79 0
Vizconde de Eza Platuxa’17 109 22 2 1202 78 3175 39 39
Vizconde de Eza Fletan Negro’17 103 0 157 54693 333444 2616 46 3
Vizconde de Eza Porcupine’17 88 0 208 369181 151868 1413 17 0
Miguel Oliver Descarsel’17 1 1 0 0 230000 393 12 12
Miguel Oliver Demersales’17 67 0 363 40854 21133 3996 70 0
Portosanto 30/1/18-6/2/18 27 0 19 6511 27030 1999 99
Portosanto 6/3/18-9/3/18 13 739 99
Ria de Marin 21/2/18-22/2/18 4 0 15 3146 3861 117 45
Ria de Marin 25/2/18-27/2/18 4 0 15 2466 2982 196 65
Ria de Marin 13/3/18-14/3/18 6 0 42 20889 7054 388 100
Ria de Marin 22/3/18-23/3/18 4 0 - - - 280 100
Ria de Marin 1/4/18-2/4-18 4 0 - - - 308 100
Ria de Marin 15/4/18-16/4/18 4 0 - - - 293 100
Ria de Marin 6/5/18-7/5/18 4 0 22 22356 8318 301 99
Ria de Marin 10/6/18-11/6/18 4 0 - - - 299 99

Recorded data summary

The software was able to operate 24 hours a day during all the trips except the campaign "Descarsel
2017" in which there were some problems of inadvertent closures due to application errors that
prevented data capture. This problem was solved in the following versions. The tests of manual data
entry went smoothly, some improvement possibilities were detected to speed up the process that were
applied in successive versions. The iObserver data capture tests were positive in terms of processing the
data received by the RedBox, although there were problems in receiving the data, not being able to
receive the information in several trips (see attached table). Regarding navigation instruments, GPS data
was received in general terms although there were temporary losses in reception. The processing of GPS
signals was refined and improved to minimize losses, although often these losses had an external cause:
in the case of oceanographic vessels due to problems with the origin of the signal and, in the case of
commercial ones, to problems easily solvable as disconnected or defective cables. The depth probe data
was generally poor or non-existent. Regarding the transmission of data to the central server, there were
some occasional connection losses due to maintenance tasks of the server or due to lack of coverage,
especially in the trips in remote areas such as the Vizconde de Eza campaigns in NAFO areas, but the
transmission of all the data for all the trips was achieved.

In conclusion, the test trips were very useful for the achievement of the objective of obtaining a fully
operational and efficient RedBox application despite the difficulty of having a precarious contact line,
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not to mention that nonexistent at times, with the ships on high seas and the 24 hour/7 day schedules
that do not always allow to solve a problem at the moment it happens.

"Porcupine 2016” Campaign

""Demersales 2016” Campaign
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Portosanto Trip March 2018
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Ria de Marin Trips 2018

5. Geoportal

5.1. Map Viewer

The Geoportal is built with the map viewer as the main component. The viewer presents a reference
background map with bathymetry, several toolbars for navigation and control of the available
information layers such as ports and reference areas. It is available in English and Spanish.

The geographic areas used in the project include the ICES VllIc, and IXa areas in the Atlantic and
Cantabrian peninsula, the ICES areas Vla, VIbl, VIb2, Vb, VIIf, Vlig, VIIh, Vlicl, Vlic2, VIIj1,
VI1j2, VIIk1 and VIIk2, close to Ireland and the NAFO 3L, 3M, 3N and 3NO areas to the southwest of
Newfoundland. The subdivision of the ICES 1Xa area in areas IXaN, 1XaC and 1XaS was agreed with
the IEO.
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Geoportal Viewer

The Geoportal has two versions: a public, free access one with generic information and layers with the
results of some static models and a private one that, in addition to the information offered in the public,
allows access to the fishing data, filtered according to the user access permissions, and dynamic
prediction models. An access portal to the viewer allows the user to choose between the public or
private part, which requires the identification of the user and, depending on his role, filters the
information to which he can access. The portal is accessible from the address http://iseas.cesga.es
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http://iseas.cesga.es/

L3 < K ige-Based i jons to Enhance

LA ISE A s Adding-Value Mechanisms towards Healthy and

Y ] Sustainable EU Fisherles
e

VISOR DE MAPAS
PRIVADO

VISOR DE MAPAS
PUBLICO

Viewer Access portal

T —
Please Log in

Usemame

Access control form

The viewer has a help section with the description of its functionalities.
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iSEAS

Help Page a
©@Map Tools Map Tools 0
©@Map Layers -
gslat;:hls | £ Tools to Interact width the map.

@Mode
1 Zoom tools
g;ﬂ|0r|§3“0n &_, Zoom to the full extent
epots 0} || ¥

O* Click and draw a zoom box

QQ Historic zoom histérico, last zoom.

=
=) 9‘ Historic zoom, next zoom
@), Zoom + ciick on the map
A<

==~ @, Zoom - ciick on the map

i Other

% Navigating the map, click and drag.

o Information, it provides information on the active layer.

Help

5.2. Catch

By means of a drop-down panel the user can access the catch search form which, for a species and a
period of time, shows on the map the hauls for the selected species. Clicking on each haul a window
with detailed information is displayed: name of the ship, date, species, wanted catch weight and
unwanted catch weight. A user with the shipowner role can see the catch data of his ships in the viewer.

A partner of the project will enter with the role of partner and will be able to access the data of all the
ships.
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5.3. Models

There are three types of models available, all developed by the IEO: Fishing Suitability Index Model
(FSI), Fuel Efficiency Model and the vulnerable species hotspots models. The first two are generated
dynamically with the catch data existing in the project database. Those of vulnerable species are static
and have been pre-calculated with the IEO data.

5.3.1. Fishing Suitability Index Model (FSI)

The FSI model of fishing suitability provided by the IEO is incorporated into the model section of the
viewer.

For an objective species, the FSI index indicates the probability that a site will maintain discards below
a permissible discard rate given the environmental characteristics and previous fishing data for a given
period of time. The FSI concept offers information on the best areas suitable for fishing activities,
minimizing discards.

In the form parameters for the model it must be specified the metier, which will determine the fishing
areas for which the modeling will be done, one or several target species, a time interval (the shorter, the
more relevant the modeling by temporary closeness, but less will be the number of samples available to
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feed the model), optional filtering by day or night hauls and, as advanced parameters, minimum desired
catch and maximum unwanted capture percentage.

From the input parameters, the capture data that feeds the model is filtered and the R language script
that calculates the FSI is executed.

The results are presented in a layer in the viewer as a dotted grid with a color code that represents the
value of the FSI index for each point and in a second layer with the average result of the FSI index for
the fishing areas delimited by the IEO from Vessel Monitoring System (VMS) data.
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FSI model result

Within the form there is a button to open a summary screen of the hauls available in the project database
to serve as a guide in the execution of the models.

Hauls by metier, species and year

Specie « 2014 2015 2016 2017 2018

@ Metier: Bottom otter trawl directed to hake in western EU

@ Metier: Bottom otter trawl directed to megrim in western EU

@ Metier: Bottom pair trawl

@ Metier: Otter bottom trawl directed to crustaceans

= Metier: Otter bottom trawl directed to demersal species

Amer. plaice(=Long rough dab) 0 0 0 0 0
Angler(=Monk) 0 0 0 0 0
Atlantic cod 0 0 0 0 0
Atlantic horse mackerel 12 85 9 125 0
Atlantic mackerel 1 34 " 79 0
Atlantic redfishes nei 0 0 0 0 0
Blackbellied angler 0 0 0 0 0
Blue whiting(=Poutassou) 34 79 27 129 0
Boarfish 5 29 2 73 0
~ Ak n n n n n
Hauls summary
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5.3.2. Fuel Efficiency Model

The second model of the Viewer is the Fuel Efficiency model. This model adds to the FSI model the
economic part and estimates the expected income from the catch and the expenses associated to the
fishing activity.

To execute the model there are a series of parameters to filter the fishing data that feed it as in the FSI
model: metier, time interval in days until the current date and optional filtering by day or night sets.
Additionally there are some parameters to configure the characteristics of the ship and its activity, these
parameters include: ship power, average navigation speed, fuel price, fixed costs per day, ports of
departure and unload, number of days of the trip, number of hauls per day and duration of each haul. It
can be selected a specific ship already registered so that the parameters of past trips and / or model
executions can be loaded.

The result obtained shows an estimate of the benefit per haul for each fishing zone.
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Fuel Efficiency Model result
5.3.3. Models of concentration of vulnerable species

The vulnerable species concentration models are accessible from both the public part of the Viewer and
the private part.

These models identify the areas where a higher concentration of certain protected species such as the
pennatulaceous and the thorny skate or recruits of commercial species such as european hake and
Norway lobster are expected from data collected in scientific campaigns of the IEO. One species was
chosen per reference area of the project.

These models are static; they are pre-calculated for specific years.
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Mapas Resultantes de los modelos de prediccion

1.- Predict. of European hake (Merluccius Mertuccius) recruits.
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Hake Recruitment Model: The prediction model of the European hake recruit is calculated from data
collected in scientific campaigns of the IEO between 1997 and 2016 for the northwest and Cantabrian

area.
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Mapas Resultantes de los modelos de prediccion

2.- Prediction of Norway lobster (Nephrops norvegicus) recruit suitability

habitats in the Porcupine bank.
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Nephrops Recruitment Model: The prediction model of suitable habitat for Norway lobster recruits
(Nephrops norvegicus) is calculated from data collected during the IEO trawl scientific campaigns at the
Porcupine bank during the period 2001-2016. A layer selection tree was included to choose the desired

annual model.

xxxxx

2 [ Annual Norway Lobster Recruit
=0 Year 2001
(0 vear 2002
T vear 2003
=5 vear 2004
(5 vear 2000
0 vear 2010
S0 Year 201
B0 vear 2012
il vear 2013
i vear 2014
B0 Year 2015
i vear 2016

Model of the Pennatulacean: The prediction model of the Anthoptilum sp. deep-water pennatulacea

Norway lobster recruit model

uuuuuuuu

de los modelos de

2.- Prediction of Norway lobster (Neplirops norvegicus) recruit suitability
habitats in the Porcupine bank.

Norway lobster (Nephrops norvegicus] is a decapod species with @ patchy
distribution an the continental shell and upper slope in the Northeast Atlantic. £
content

Recruits data was collected during the Spanish Groundfish Survey in the Porcupine
bank from 2001 to 2016 (September-October). This survey is organized and
directed by Spanish Oceanography Institute. Porcupine Bank is an area of the Irish
shelf, on the fringes of the Atlantic Ocean opproximately 200 kilometres (120 mi)
west of freland. For modeling, recruits data (fndividuals < 21mm) of the Norway
lobster were combined with environmental predictors {e.g. sea bottom temperature,
Bathymetry, slope, rugosity and orientation of the seabed) using Random Forest
models to identify recruit suitability habitats Worth to be noted that during the
period 2005-2006 no recruits was caught during the surveys.
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coral suitability habitat is calculated from data collected in scientific bottom trawling campaigns of the

IEO between 2007 and 2017 for the Flemish Cap area.
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100 km
50 mi EPSG Lon: -41.893310, Lat: 47.619369

Pennatulacea coral suitability habitat model

Thorny Skate Model: The prediction model of the biomass and the ideal habitats of the thorny skate
(Amblyraja radiate) is calculated from data collected in the "Platuxa” scientific campaigns of the IEO
between 2003 and 2014 for the tail of the Grand Bank in the NAFO 3NO divisions. A layer selection
tree was included to choose the desired annual model.

Mapas Resultantos de los modelos de prediccion
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Thorny Skate suitability habitat model
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5.4. Reports

5 types of downloadable reports in spreadsheet format can be generated in the Geoportal, with the data
from the database. Each report has a form with various parameters to filter the data obtained. These data
are also filtered according to the user and their role.

5.4.1. Ship history

Provides general ship information with the change history.

=) - Knowledge-Based Innovative Solutions to Enhance
1 S E A S Adding-Value Mechanisms towards Healthy and
iR Sustainable EU Fisheries
=T,
Reports @
| Ship history
Select the name of the ship that you want to get information. The system will generate a csv file with the data from the DB.
»
Select Ship
) Portosanio ¥
-
i ()
& 2015i5EAS - CESGA
Ship History report form
A B c D | E F | 6 H I J | K
1 |ship name lhp art length_owver; harbour max_crew_s date id_ship shipowner_name
2 |Portosanto 167 167 Vigo 9 2016-12-09 VI-2-4-00  Armador de prueba
=
=
=
| 5|
| 7|
| & |
=5

¥CSIC ) s

s epdet e s i Tauttmpn iy Sl

Ship History report
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5.4.2. Trip report

General information about trips.

=) - Knowledge-Based Innovative Solutions to Enhance
1 SE A S Adding-Value Mechanisms towards Healthy and
O Sustainable EU Fisheries
= S,
Reports @
[ Y
o i
ot Trip report
L3 Start date
4 Metier | Select Metier v Harbour = Select harbour ¥
‘ Ship | Portosanto ¥ Length
| End date
‘ Area | Selectarea v Fishing equipment | Selectfishing equipm ¥ |
| OK || DEQT‘IP.VI

© 2015 1SEAS - CESGA

Trip report form
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Trip report

5.4.3. Haul report

Information about hauls with a summary of the catches.
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Knowledge-Based Innovative Solutions to Enhance
Adding-Value Mechanisms towards Healthy and
Sustainable EU Fisheries

= | Reports L)
Haul report
Start date
- Metier = Select Metier Harbour | Select harbour v
Area | Selectarea v
End date
Ship | Select Ship v Length
| 9
HP TRE
Light | Choose. v Depth m.
Fishing equipment | Select fishing equipm ¥
OK | Delete |
© 2015 ISEAS - CESGA
Haul report form
|- S — T H R TR - SR S | | s— T K L] T o - S -5 D SR | RS T S S (S S Yool L2y AE R AE F
quater  date_vme ICES_area ices.rectar il habowr name_hab sale_habo i had  id_pear rame_shp d_ship  course speed vad objectwes Ight shoctngLm haulng_m shovtng_lz haulng. st shoaiing_le haulng. lor depth average_st oralv esgh 1otalvanee toral_urw a0 1oral_ desca fuel_consu notes
2 06 1 20603 X LESVCO  Vigo ESLCGESL - 2 Anasie de BIO Miguel BOMO-01 n HOMMAC "t 208-03-E206-03-€ 4130005 4130822 34381 9437 WMEAS o
5 bawokc 2w 1o = vee  mmcoEs 1 2 Avarie de BOMGal BMDT1 3918 WO MACH! W03 EOIE 4iSwOS s200W 3405 Sweww WA X 20 2w o
4 paBmIMC 20w 1 20B-05-E o TESWED  Vigo ESLCGESU 38 2 Aetastie do BIDMguel BOMD-01 26943 we 1 20%-03-E206-03-1 4226%A4 4226701 -3.32448 -931066 23089 © 0 0 WO o o
5 RKABOIMC 0% 1 2006-03-1 Xa. T ESVGO  Vige ERCGES 39 2 Acastie de B0 Miguel BOMO-01 26,5 HOM ] 20%-03-E20%-03-15 4234333 26358 98441 68994 @s? o
6 MABOTHC 0% 1 20%6-03-21 [Xa HESVGO  Vigo ESLCGES 30 2 Acasie de BNO Miguel BOMO-01 0.3 HaMm 1 -3 256 . o
1 HABOIHC ws 1 206-03-2" s MESVGO  Vigo ESLCGES 3 2 Anaste de B0 Mguel BOMO-01 8SET HOMWHE | L)
8 ABOINC w08 1 208-03-2 [Xa. HESVGOD  Vigo ESLCGESU 3% 2 Anaste de BIO Mguel BOMO-01 B HOM ] o
3 KABOIMC 2a0% 1 206-03-2: Vile BESVGO  Wigo ESLOGES 334 2 Anastie de BI0 Miguel BOMO-01 39151 HOM ' a0 2053 2153 L)
0 penWC a6 1 20020 WOENGO Vgo  escoEs 3% 2 Atarte do BOMGRI BOMOT T2 o | I I
T KAB0IMC 0% 1 20065-03-2¢ Vile WO ESVGO  Vige ERCGESR 3% 2 Asastre de B/0 Miguel BOMO-01 2854 HOMWHE, | %0 o 0 0
12 MANITHC W% 1 20%-03-2¢ Vil B0 ESVGD  Vige 7 2 Aasue de BIO Miguel BOMO-01 % \MAC Lt 0 8 w8 0
T KABOTHC % 1 2086-03-3 Vil 00 ESVGO  Vigo ESLCGESH 338 2 Arrasue de BIO Mguel BOMO-01 RET3 HEEWHE? | 0 il 0 0
W IMABOIMC 2% 1 208-03-3 Vil 600 ESVGO  Vigo ESLCGES 338 2 Anasue de BID Miguel BOMO-01 me2 > HOMI | 0 237 = o
T KABOSHC 0% 1.2016-03-3" Vil 600 ESVGO  Vigo ESLCGESt 400 2 Autastie de BYO Migus! BOMO-01 4N WHB.HOM. | 3000 880 860 o
| 5| IAB0OMC 208 1 20%-04-0° Vil 600 ESWGO  Vigo. ESLOGESU a0 2 Actastie de B0 Miguel BOMO-01 W HIKE HOM} 5000 o o o
W wcesn 2o 3 2E0Ers RENGO Ve s 2 Ataciedo BIOMgel BOMOCY 33045 e s aamr e 0 Lanedd
B VRCIB09TT 06 3 20%-09-% Xa BESVGO  Vige 120 2 Acasie de 540 Mguel BOMO-01 3451 LOBMEGH I 138 64 8 0 LancelS
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= - Knowledge-Based Innovative Solutions to Enhance
1 S E A S Adding-Value Mechanisms towards Healthy and
Sustainabie EU Fisheries

Reports 6

- Catch report
Start date
- m Metier = Select Metier v Harbour | Select harbour Y
= Area | Selectarea v Ship  Select Ship v
End date
| i HP | I E TRE
Fishing equipment | Select fishing equiamu -

Light | Choose... v Depth ax m

Catch | Choose... v Size ax cm

Specie

Amer. plaice(=Long rough dab) '
Angler(=Monk)

Atlantic cod

Atlantic horse mackerel

Atlantic mackerel

Allantic redfishes nei

Rlackhalliad snalar

| OK | Delete |
©2015iSEAS - CESGA
Catch report form
NSNS SE PR - MY S S N BN IS ST PR 7SS FUSS US| [SY [N NS SSY NS C S S (SSY SN, S WS- 0 VO [N S_— N, 2 S [, S_— j—
quarter date_time ICES area ices_rectargid_ship id_departureid_haul id_gear scientific_na a_code spanish_nan english_nam weight umwanted  Is_discard  manual notas
_2 II)M]ED!idD( 2016 1 2016-023-157%a 12 BOMO-01  ESVGOD g7 2 Trachurus tr HOM Jurel Atantic hors 200 QUOL t t
3 |IXALE03140( 016 1/2016-03-16 (1% 13 BOMO-01  ESVGO 88 2 Micromesist WHE Bacaladilla  Blus whitingl 50 mMLE1 3 t
4 IAATBO31400 2016 1 2016-03-16( 1Xa 13 BOMO-01  ESVGOD 388 2 Micromesisti WHE Bacaladilla Blus whitingl S0 MART t t
5 VINCI60GL T 2016 3 2016-09-18(1Xa 12 BOMO-01  EVGD g9 2 Capros apar BOC Ochave Boarfish 0,112 MARL £ t Lancald
B VINCIB00LH e 3 2016-09-181( 1Xs 12 BOMO-01  ESVGO 9 2 Lepidorborrt LDB Gallo de cua Four-spot rw 5155 F L Lancald
7 VINCIB0S1 T W16 3 2016-09-18(1Xa 12 BOMO-01  ESVGO s 2 Lepidorhomt MEG Galle del Noi Megrim 0,385 f t Lanceld
8 ViNcisoen 2016 3 2016-09-181( IXa 12 BOMO-01  ESVGD 718 2 ius 1T HKE Ml Ewropean ha 11,15 CAC2 t t Lanceld
g _:\HIICISOQI?' 2016 3 2016-09-18( 1% 12 BOMO-01  ESVGOD 719 2 Micromesisti WHE Bacaladilla  Blus whitingl 7,025 QAL t t Lancela
10 VIICIB0SL T 2016 3 2016-09-181(1%a 12 BOMO-01  ESVGEC o 2 Scomber sco MAC Caballa del A Adantic mac 9,15 MLSY & t Lancald
13 :\"IIIC‘IEDQ]]N 2016 3 2016-09-18(1Xa 12 BOMO-01  ESVGD ne 2 Seyliorhinua « SYC Fintarroja  Small-spotre 16,75 MAR1 t t Lance0s
VINCIB091 T 016 3 2016-09-18¢ 1Xa 12 BOMO-O1  ESWED 730 2 Lepidorhoml LDB Gallo de cusa Four-spot m 0,31 4 T Lancens
2016 2 2016-09-181 1Xa 12 BOMO-01  ESVGD 70 2 Lophius pisci MON Rapa blando Angler{=Mar 3,13 i t Lanca0s
016 3 2016-09-12( 1Xa 13 BOMO-01  ESVED 70 2 n HEE Marl Ewropean ha 3m F it Lance0S
016 3 2016-09-18( Xa 13 BOMO-01  ESVGD 710 2 Micromesist WHE Bacaladila  Blue whiting 2,64 QALL t t Lancens
018 2 2016-09-1211Xa 12 BOMO-01  ESVED 712 2 Lepidornomt LDB Gallo de cua Four-spot me 2,74 DAML t t Lance0T
2016 3 2016-09-18 71X 13 BOMO-01 EVGD T2 2 Marluecius i HEE Marluza sure Europaan ha 17,53 f t Lancan?
g 2016 3 2016-09-181 142 13 BOMO-01  EVGO Tz 2 Micromesist WHE Bacaladilla  Blue whitingl 13,05 MARL 3 t Lamcel?
d VIICAB09L T 2016 3 2016-09-187 1%a 13 BOMO-01  ESVGO TR 2 Scomber sco MAC Caballa def » Atlantic mac g1.43 ¥ t Lancel?
INCI6001 N 2018 3 2016-09-1821Xs 13 BOMO-01  ESVWGD kvl 2 Trachurus tre HOM Jural Atlsntic hors 408 F L Lance0y
it _VIIIUBDQ!?\I 06 3 2016-09-17 % 1%a 12 BOMO-01  ESVWGO 722 2 Lepidorhormt LDB Galle de cus Four-spot me B33 F t Lance02
22 VINCI6091 T 2016 3.2016-09-17 1 1%e 13 BOMO-01  ESVGO T3 2 Auee HKE el European ha 6,44 MLEL t t Lamce(3
INCI6091 T 2016 3 2016-09-17 2 IXa 13 BOMO-01  ESVGD 723 2 Micromesisti WHE Bacaladilla Blus whitingl 1,325 QAL t 1 Lance03
VINCIB091 T 2016 3 2016-09-17 2 IXa 12 BOMO-01  ESVGD 724 2 ius m HKE Merl Europaan ha 14,75 F t Lancal2
25 VINC16001 e 3 2016-09-17 ! IXa 12 BOMO-01  ESVGO 724 2 Trachurus tri HOM Jurel Atlantic hors 6,7 ML ¥ t Lancel2
26 WIICIB091 T 2016 3.2016-09-17 (1Xa 130 BOMO-01  ESVGC J25 2 Lewi LOB Gallo de cus Four-sot v 148 ML) 14 1 Lange0l
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5.4.5. Sizes report

Similar to the catch report, in this case with detailed information on the sizes of the catches.

5.5. Valorization

Geoportal screen with valorization information by species. It includes two sections: one with
valorization information for direct human consumption (iDPV1) and another with valorization
information for non-human consumption (iDPV3).

=) =
e ige-Based | o Bofrad to f
! ISEAS Adding-Value Mechanisms towards Healthy and
Sustainable EU Fisherles
SN

HH

Specie Valorization @

Species directed to human consumption @ Species directed to non-human consumption @
(iDPV1) (IDPV3)

Thes sechon considers specmens largar than the menmun The IDPVI will process. (i) specmeans widlh non-legal landing

landing size but that, for giver reasons, are not sold in the fish size of the species presanted in previous section and (i)

market, specimens of the remaining species both with legal and non-

legal landing size.

&

© 2015 GEAS - CESGA

Valorization section

The species are presented and a small description is shown along with a photo of a specimen.
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Specie Valorization @

Species directed to human consumption (iDPV1)

This section considers specimens larger than the minimun landing size but that, for giver reasons, are not sold in the fish market.

Valorization:

Specie - Valorization

Fish Muscle - Restructured food products

“ Scomber scombrus

@ Trachurus frachurus

@ Micromesistius poutassou
@ Capros aper

Alfa-3 [HOM|
Scientific name | Trachurus trachurus |

Tradename | Atlantic horse mackerel|

iDPV1

Specie Valorization @

Species directed to non-human consumption (iDPV3)

The iDPV3 will process: (i) specimens width non-legal landing size of the species presented in previous section and (i) specimens of the
remaining species both with legal and non-legal landing size.

Valorization:

The different parts of the fish (skin, bones, viscera, head, muscle, etc.) will be separated. The different parts will be sent to different processing
lines:

© Skin, will be used to produce collagen and gelatin.

“ Muscle will be used to produce protein hydrolyzates
and bioactive compounds.

@ Cartilage, will be used to produce chondroitin sulfate. Specie - Valorization i |

@ Viscera, will be used to produce peptones.
© Heads and bones, will be used to produce fishmeal.

@ Scomber scombrus

@ Trachurus trachurus

@ Micromesistius poutassou s
& Merluccius merluccius Alfa-3 [ANK - MON |
= Lepidorhombus spp
“ Raja spp

& Lophius spp Tradename |Monkfishes nei - Angler(=Monk) |
@ Scyliorhinus canicula
@ Trigla spp

Scientific name | Lophius spp

By products of the iDVP1 will be sent either to the IDVP3, where they will join the non-legal landing size individuals, or to another plant to produce
fishmeal.

Those specimens that will not be processed either in the IDVP1 or the IDVP3 will be sent to another plant to produce fishmeal.

The possibility of using the shells of discarded crustaceans to produce quitin/quitosane will be also studied.

)

iDPV3
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6. SDI services

6.1. WMS service

WMS or Web Map Service is an international standard that defines a "map™" as a representation of
geographic information in the form of a digital image file. The maps produced by WMS are usually
generated in an image format and can be invoked by any corporate platform or software capable of
displaying this type of services, such as desktop GIS.

Within the ISEAS project, two levels of WMS services have been defined, one open to the general
public where general data can be accessed, such as the location of ports and ICE areas or the results
of the models generated in the prediction project. Radiata ray species, of the Pennatulaceous
Anthoptilum sp. in Flemish Cap., and of the ideal habitats for Nephrops conscripts. These models
correspond to general models and calculations for different years. Other services will be restricted
access served by user control and password, to allow access to private data. This is done with the
Geoserver open source geospatial data server through the establishment of a policy of users, groups
and roles.

As an example of implementation, a general access service is shown that allows access to layers of
information about invocations of a WMS service. The connection address on the WMS service is:

http://iseas.cesga.es/ows

This is the address that should be invoked on any desktop GIS. The connection from the QGIS
program is shown below.
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http://iseas.cesga.es/ows

A WMS connection is created

/4 Crear una nueva conexién WM5 ? *

| Nombxe iseas |

| Detalles de la conexidn ‘
|
|

I URL  |http://iseas.cesga.es/ows |

Autenticacién  Configuraciones

Si el servicio requiere una autenticacidn bdsica, introduzca un nombre de
usuario y contrasafia opcional

Hombre de usuario |_ |
Contrasefia | |

Referente | |
Modo DI  todo »|
| [] 1gnorar uRt GetMap/GetTile informada en las capacidades |
[C] 1gnarar 1a URI GetFeaturelnfo informada en las capacidades |
[] 1gnorar orientaciin de los ejes WMS 1.3/WMTS)
- [ wwertir orientacidn de los ejes .

[] Transformacidn de mapa de piceles suave

We connect with the service created

§ & ~ Sy
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? Add Layer(s) from a WM(T)S Server ? X l
=) [Lovers | Loyeromser | Tessts | Senversesren |
=5 <]
[ Connect ][ New ][ Edit ][ Delete ] Load ][ Save ][Amnelunms]
D ¥ Name | Title | Abstract |
=) Servicios WMS del CESGA
i Buerios
3 Raja Year 2003 P 6n de la biomasa y de los hal idéneos de la raya radiada (Amblyraja radiate). Afio 2003 L Is raya radiada (Amblyraja radiate) fueron recogidos en el periodo 2003-2014 durante |ss campafias cientifi
-5 Rajs Year 2004 én de |a biomasa y de los hal idéneos de la raya lyraja radiate). Afio 2004 L laraya lyraja raciate) fueron recogidos en el periodo 2003-2014 gurante las campaias ciemtif..
7 Raja Year 2005 iccién de |a biomasa y de los habitats idéneos de la raya radiada (Amblyraja radiate). Ao 2005 L I raya radiada (Amblyraja radiate) fueron recogidos en el perioto 2003-2014 o
9 Raja Year 2006 iccion de |a biomasa y de los habitats idéneos de la raya radiada (Amblyraja radiate). Afio 2006 L Ia raya radiada (Amblyraja radiate) fueron recogidos en el periodo 2003-2014 durante \asmmpunas::lmmﬁ,
i Raja Year 2007 én de |a biomass y de los hal idéneos de la raya Iyraja radiate]. Afio 2007 L Iz raya ly12ja raciate) fueron recogidos en el periodo 2003-2014 durante las campafias cientin
13 Raja Year 2008 6n de |a biomasa y de los hd idéneos de la raya I radiate). Afio 2008 [ la raya i radiate) fueron | periodo 2003-2014 du
15 Raja Year 2009 iccion de |a biomasa y de los habitats idéneos de la raya radiada (Amblyraja radiate). Afio 2009 L Ia raya radiada (Amblyraja radiate) fueron recogidos en el periodo 2003-2014 durante \asmmpunas::lmmﬁ, 3
17 Raja Year 2010 én de |a biomasa y de los hal idoneos de la raya Iyraja radiate]. Afio 2010 L I3 raya lyrajs radiate) fueron recogidos en el periodo 2003-2014 durante |ss campafias cientifi
19 Rajs Year 2011 én de |a biomasa y de los hal idéneos de la raya lyraja radiate). Afio 2011 L laraya lyraja radiate) fueron recogidos en el periodo 2003-2014 durante |as campaiias cientifi,
21 Raja Year 2012 iccién de |a biomasa y de los habitats idéneos de la raya radiada (Amblyraja radiate). Ao 2012 L I raya radiada (Amblyraja radiate) fueron recogidos en el periodo 2003-2014 durante las campafias cientifi..
23 Raja Year 2013 iccion de |a biomasa y de los habitats idéneos de la raya radiada (Amblyraja radiate). Afio 2013 L Is raya radiada {Amblyraja radiate) fueron recogidos en el periodo 2003-2014 durante lss campafias ciemtifi
- 25 Raja Year 2014 én de Iz biomass y de los hal idéneos de la raya Iyraja radiate]. Afio 2014 L la raya ly12ja radiate) fueron recogidos en el periodo 2003-2014 durante las campaas cientif..
27 Year 2001 Prediccién s l; Afio 2001 & los habitat idd los s en el banco de el periodo 200
29 Year 2002 Prediccion igal Afio 2002 idn de los habitat ido los igal en el bance de el periodo 200
31 Year 2003 Prediccion igal Afio 2003 6n de los habitat ido los igal n el banco de el periodo 200
33 Year 2004 Prediccién recl I Afio 2004 én de los habitat 6 los recl I n el banco de &l periodo 200..
35 Year 2009 Prediccién recl I Afio 2009 ién de los habitat idd los recl I en el banco de el periodo 200
37 Year 2010 Prediccion Afio 2010 6n de los habitat ido los en el bance de el periodo 200
39 Year 2011 Prediccion recl Afio 2011 én de los habitat id los recl en el banco de el periodo 200..
41 Year 2012 Prediccién s Afioc 2012 & los habitat idd los s en el banco de el periodo 200
43 Year 2013 Prediccion Afio 2013 idn de los habitat ido los en el bance de el periodo 200
- 45 Year 2014 Prediccion Aiio 2014 6n de los habitat ido los n el banco de el periodo 200
47 Year 2015 Prediccion recl Afio 2015 én de los habitat idd los recl en el banco de ¢l periodo 200..
49 cigala_p Prediccion Afio 2001-2015 ién de los habitat ido los en el banco de el periodo 200
51 haul haul_back
- 53 ices_areas_2 ices_areas 2
55 mod_flemish_cap 3 sp. en Flemish Cap. 2007- sp. fueron | periodo 2007-2017 durante las campaiias ciemificas d.
mod_pre rediccion de |a biomasa y de los habitats idéneos de la raya radi mblyraja radiate] s datos de biomasa de |a raya radi mblyraja radiate) fueron recogides en el peri rante las campaiias cientif.
57 red_abunall Predi de\ bi ydel ‘habitats idéneos de la ray: A iblyraja radi a0 20032014 Los deton de de\ raya radiada (Amblyraj Taciore) fue recogidos en el periodo 2003-2014 durante | paiia: if
El nafo_sreas. nafo_sreas. Delimitaciones de areas NAFO
61 predice_4326 predice_4326
&3 socio_raster socio_raster
65 wwi_hauling iSEAS_hauling Datos de lances del proyecto iSEAS. Deme
Image encoding
@ PNG () PNGEB () JPEG () GIF () TIFF () sve
Tie s | | ]
Feature limit for GetFeatureinfo [10 ]
[ Change. ]
|| Use contextual WMS Legend
Leyer name | ]
| o [ Ko |[ B3 |
Select layer(s)

©

The information layers that are enabled for the connection from QGIS are available. We select the
information layers and add them to a QGIS map.

4 qeisziea - 8 X
_ Project  Edit  View Loyer  Sewings Plugins Vestar
NEERR3R4$Y B e
V_' Loy panei a®
« e ¥ a-# 2O
15 i 2 06IS geoalgorithms [117 gecaigorithms]
SAGA(23.2) [353 geoalgoritnms]
20 Serpts [0 geoalgorihma]
w ‘Toals for LiDaR sata |57 geoslgorithms]
¥ [ Opensueethio
seate 129520769 | G Mwoniier Rowton (08 13 v Recer @ wsemwio) @
—
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In this example, the prediction of biomass and suitable habitats of the radiata ray (Amblyraia radiate)
was loaded for the year 2003.

As an example of access to restricted data through the user and role access policy, we have the
following link, through which we can access private data of specific captures:

http://iseas.cesga.es:8080/geoserver/ISEAS/wms

Users, Groups, and Roles

Manage user group and role services

Servicios ‘ Users/Groups ‘ Roles ‘

+ default &7 Edit
@ adadir nuevo usuario
@ Eliminar los seleccionados
@ Eliminar los seleccionados y sus asociaciones de rol
-, Buscar
|| Nombre de usuario Habilitado Tiene atributos
) admin v

[ armador

] publico

O serveradmin

LS N RN

L) socio

<< <|| 1 -~ Resultzdos 1 2 5 (de un total de 5 items)
@ agregar nuevo grupo
@ Eliminar los seleccionados

@ Eliminar los seleccionados y eliminar 13s asociaciones de roles

L Nombre del grupo Habilitado

> Resultados 0 3 0 (de un total de 0 items)

i

6.2. WFS service

e The Web Feature Service (WFS) service allows access to a web service of phenomena and
remote access and editing of geographical data. It is done at the geographic object level, that is
obtaining the elements one by one, being able to access its information. This standard allows
remote access to the attributes of a specific geographic object. Within the LIFE ISEAS project,
WES services have been implemented to securely query the vector data of hauls with user and
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http://iseas.cesga.es:8080/geoserver/ISEAS/wms
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password control, in the same way that we can do it with WMS services. The link to which we
can access the WFS services is

e http://iseas.cesga.es:8080/geoserver/ ISEAS/wfs

6.3. WCS service

The Web Service Coverage Service (WCS) allows the obtaining of geospatial data in the form of
coverage or raster, which has access to the thematic attribute of the pixels that do not have to be
RGB colors as in the case of the WMS standard, but any value thematic. In the case of the LIFE
ISEAS project, a WCS service has been implemented that will allow access to the results of the
models. While waiting for these results, tests have been carried out with results of the models
obtained with data from the iISEAS Faros project. They will be used with the ISEAS data when
they are available from task B3.
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http://iseas.cesga.es:8080/geoserver/ISEAS/wfs

B 2006

http://iseas.cesga.es/ows?
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The WPS standard provides rules for the standardization of input and output (requests and responses) for

geospatial processing services.

The OGC® Web Processing Service (WPS) standard describes how to access geospatial processes from a
Web interface. The processes cover any algorithm, calculation or model that operate on georeferenced
raster or vector data. A WPS can present calculations as simple as a subtraction between two sets of
georeferenced numbers, subtracting one from another (e.g., determining the difference in the results of a

model at two different times).

The WPS processes are divided into three categories: vector, raster and geometry; making reference to the
type of geospatial content used as input to the process. These categories are broad, since they can take

multiple types of entry.

As proof we have proposed the cutout of the model that we have served as WCS that indicates the
suitability of the fishing zones, with polygons of known coordinates in WKT format.

Within the processes available in Geoserver we have one available that is ras: cropCoverage, which allows
us to cut a raster using a geometry as a cut layer. The configuration of the process in Geoserver is as

follows:
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Generador de consultas WPS paso z paso.
Elija proceso

ras:CropCoverage v

Returns the portion of a raster bounded by a given geometry. (Proces de descripcion WPS)

Entradas para el proceso

coverage* - GridCoverage2D
Input raster

RASTER_LAYER v |ISEAS:socio_raster ¥

cropShape* - Geometry
Geometry used to crop the raster

TEXT ¥ | application/wkt v

43.51460638, -2.4987234 43.59460638, -2.61157447 43.59392553))

Salidas del proceso

result® - GridCoverage2D
Cropped raster

¥ Generate | image/tiff v

Autentificacidn

[} identificar (de otro modo se ejecutard |a solicitud como andénima)

Ejecute el proceso Generar XML de los procesos entrada/salida

This type of processing can be controlled by user selection and password.

The result in this case is a layer in raster format (tiff image) with the result of the cut made by those

coordinates.
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km

The process executes the trim of the result of the model that we have used that indicates the suitability
of the fishing zones, with polygons of known coordinates in WKT format. The result of the WPS
process is an image in geotiff format that can be downloaded in the client part.
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6.5. CSW service

Implementation of the CSW catalog service

The catalog service (CSW) allows the publication and search of the description (metadata) of
data and web services, through a standard interoperable communication protocol that transmits
the requests between client and server. Through this service it is possible to access and consult
all available geographic resources.

Greleswer

s W sarvies n ISDI0170/ 119 18019138/118

WIS, WM, GLOSTRVIR, GECHM TWORK, O5Ga0, 15045

Metadata catalog
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IBOME = SEARCH

v moske  Actont s

R
iSEAS WMS service in I1S019139/119
The service presents Che results o) fighing discards That have Bee schisved in the BEAS project.

/319 matadaa stardard it the
101504 BV (WM, WIS, W),

Informetion sbout the detaset
Paference date BT 08. 307 LE D00 | ewhadenn: Eiabs drBles wives D desurie was xsmined 6 reeambied ded ngrsred o s

Krmorts. WS, WS, GEOSIRVER, GEONITWORK, OS50 (Thame]
Keywiets SEAS (Theme]
Contact information

Palet of contact

Fint, of contait

Trchnical information.

Lintage ‘Statement Tre Infosmation is generated from the asecutian of Mbery resowe estimation execition models
Hetadats change dats 3018-67-21 | dd P

Metadata of iISEAS services

In the catalog service we find the metadata of the services displayed with the contact information,
metadata and reference of the technical information

From the catalog itself you can access a webmap, from which you can load the services displayed.
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iSEAS

The different services are also accessible from a Geographical Information System, in the following
example we can see the load of one of the services, for which the following tasks were necessary:

e The results of the prediction models of the radiata ray species, of the Pennatulacean Anthoptilum
sp. in Flemish Cap., and of the ideal habitats for Nephrops conscripts. These models correspond
to general models and calculations for different years. These layers have been prepared for
inclusion within geoserver and served through the WMS geovisor and public services.

e The layers of information have been optimized to achieve greater performance in the availability
of the layers, by creating pyramids and layering the layers at different levels.

e They have also created their own symbologies for each of the species, taking into account their
inter-annual graduation and each year independently.
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/. Presentations and congresses

“SDI to improve Efficiente Fishing: LIFE iSEAS Project”. Presentation at the INSPIRE 2017
conference. September 2017 Strasbourg, France

About | Contactfd |Terms of use | Privacy Bolicy | Legal Notice | Cookizs English (en) e

ks

INSPIRE KNOWLEDGE BASE Search.. Q

*%
»
*

European = A . N
Infrastructure for spatial information in Europe

European Commission > INSPIRE > INSPIRE conference 2017

Home ¥ Call for submissions ¥ Important dates Why attend Programme ¥  Registration ¥  Venue ¥

Exhibition & Sponsorship ¥

WAIIIN INSPIRE Conference 2017

INSPIRE a digital Europe: Thinking out of the box

4-5 September, Kehl
3 .

e
Sej ber, Strasbourg

R inspirc_cu2017

INSPIRE 2017
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iSEAS
"Implementation of an SDI in the LIFE iSEAS project”. VI Iberian Conference on Spatial Data
Infrastructures. November 2017. Lisbon, Portugal
/ P
' VIl Jornadas Ibéricas de
Infraestruturas de Datos Espaciales
Lisboa | 15- 17 noviembre 2017
= S Tt
VIII Iberian SDI 2017
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"Innovative tools for the management and reduction of Fishing Discards". Presentation at CESGA.
February 2018.

Proyecto iSEAS

)

]
iSEAS

HERRAMIENTAS INNOVADORAS PARA LA GESTION ¥ REDUCCION DE DESCARTES
PESQUEROS

Proyecto iSEAS: El objetivo principal del proyecto LIFE iSEAS es demostrar que, en
términos de indicadores bioldgicos y socioecondmicos, es posible un escenario
sostenible en las pesquerias de la UE. Este objetivo podra conseguirse mejorando la
implantacién de los conocimientos existentes y las soluciones innovadoras para la
reduccidn y gestidn de los descartes pesqueros. http://lifeiseas.eu/

Objetivo de la Jornada:
— Presentacion de la herramienta RED-BOX para la obtencion a bordo de datos
espacio-temporales sobre descartes en las areas pesqueras de interés.
— Presentacion del Geoportal de gestion de datos de descartes para la
optimizacién de la actividad pesquera y la gestidn de los recursos marinos.

Fecha: 08.02.18
Lugar de celebracion:

Centro Tecnoléxico de Supercomputacién de Galicia
(CESGA)

Avenida de Vigo, s/n -Campus Sur-

15705 Santiago de Compostela
https://goo.gl/maps/wgNEDQS5EueH2

Inscripcion: Asistencia gratuita por riguroso orden de inscripcion via web, indicando
nombre e institucion en el siguiente enlace:

http://www.cetmar.org/seminarios/iSEAS2018
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