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Improving the core IOTC data management processes

PREPARED BY: IOTC SECRETARIAT l, 25™ AUGUST 2016

The current state of the art related to the internal IOTC core data management piedessebed, depicting benefits

and shortcomings as they emerged after more than one decade of adoption. Reasons for a radical change in the pt
implementation are listed, together with the improvements that the envisaged changes will bringtésrtaledata
flowias part of the Seastanoutsidditakodndaried @argetipg mogtlyesciemtists, data analysts,
policy makers, countrevel focal points as well as national and regional management bodies).

The proposed changasn at rationalizing the entire data management chain, all the way up from the data ingestion t
the data dissemination steps, at the same time enabling data consumers to have a simpler and more effective way
access to the data while still enforgitne confidentiality policies currently adopted by the Commission.

The most ambitious goal of this exercise is to increase the overall value of the data, transforming raw information ir
a valuable asset from the very first stages of the process,satrtfgetime reducing the tinte-market prior to the final
dissemination of regular information updates.

A description of the core and ancillary tools that the new data management processes will make available is giv
detailing the impact that these toe  wi | | have on the Secretariatds st
community that relies on the disseminated information. The strong interactions between the new data managen
processes and the revised data collection forms are alsightghl, stressing out the need for the revised forms to be
adopted to the largest extent possible.

An example of the extended functionalities that the new integrated data management system will provide is also sho
demonstrating the added value thatsthdéunctionalities could bring if made publicly available through the IOTC
website.

Also, preliminary results indicate that the time required to produce the expected data astedement afatapoor
speciess greatly reduced with respect to the current processes. For more cepeaig Tropical or Temperate tunas),
we expect the same gain in terms of efficiency once all the involved processes are successfully implemented and te

As one of the key &ks required by the successful implementation of the new data management processes is |
harmonization of the current reference data sets (including fleet codes, gear codes and species codes) we will
proposead-interim procedures that we expect wilé adopted by the engers to ensure a smooth transition between
the two systems.

! Fabio Fiorellatqfabio.fiorellato@iotc.or)y, James Geehaipes.geehan@iotc.grgnd Lucia Pierre
(lucia.pierre@iotc.orp
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The current data management processes in place at the Secretariat are the results of more than one decade of ewc
and refinements, following frequent changes in recommendations, data management procedures as well as
submission and requirement jpi¥s.

The principle driving the implementation of the original processes was to enable usBatgéthedsciencesectionof
the Secretarigtinto timely and effectively respond to data updatedidate and finalize the received information and
produe the expected outcomes, for dissemination and scientific purposes, in a simple and repeatable way.

Although great efforts were put into ensuring that the overall processes should dethéreemanagess anintegrated
systemthis approach was nélly pursued since the beginnirfinostly for contingent reasonff)us resulting in a
collation of tools and data storage mechanismd ttiedugh fit for the purposieturned out to be less resilient to changes
and updatethan expected

As a result, the prosses grew in complexity over time, requiring a vesitablished experience in order to be
successfully mastered. Furthermore, due to the necessity of favouring quick response times over safe and contre
access to the data, some of the process companergsiesigned adatefulsystems, preventirigde factd concurrent
operations on different, nesverlapping subsets of the data, and therefore implicitly increasing responséotiangs
change or update

The need of disseminating the curated inforamathrough the IOTC website (e.g. ttmline Query Panehnd the
Working Partiesspecific datasets) added further complexity to a system that was beginning to seaehtds goals
at the same timimtroducing unneeded complexity that impacted omidntenance and extension

Acknowledging the limit (and benefits) of the current systems, and considering the needfadtarand more
streamlined production of the datasets required for stock assessment purposes, the Secretariat took theibance to
andstartredesiging the entire data management chain.

This redesign processvery demanding in terms of efforisis still ongoing, although it hagcentlyreached a very
advanced stage. The results achieved so far are encouraging, and therkféaswwas proven to be a concrete step
forward towards the achievement of the goals and objectives that the system was originally designed for.

The changes introduced with this process do also have very rel@rah beneficial) side effectshe new dat
management systerhave indeed beathesigned since their inceptionin order to be remotely accessible: this means
that all entitled users could lég to the data management console frany location as long as they have network
connectivity. In pmciple, although with some limitations mostly due to screen sizes, the data management process
could also be accessed througtnzartphoneor atablet, increasing the flexibility of a data management system that is
crucial for the Secretariat the same time, the inheraeimotenature of the new system might enable data consumers
to link their statistical and analytical processes directly to the new data dissemination services, thus gaining direct act
(with the due limitations) to the daturrently available at the Secretariat.

Data are reported to the Secretariat (from each CPCs) at different times of thisyally,at the end of June and at the
end of Decemberor are collected from other sources (publishathdnational institutions etcdependingon their
availability.

Datais usually providedn multiple formats, most of the times as custom Excel files that need to be transformed intc
the target format (still an Excel filas perthe expected data submsisn format} prior to be validated and ingested
within the system.

The IOTC Data Section receives the updates, performs the due conversion and validates the contents, following up
the data submitter if any request for clarification is needed aeifnative sources provide contrasting information.

Once data are ready for ingestion, they are incorporated within the system by madhsoforms and procedures
that do also perform sanity checks and multiple validation tasks. Only when all chesksa@ssfullycompletedthe
reported data are stored within the IOTC database.

Beside enriching the content of the IOTC databasalifed data can serve multigeditionalpurposes:
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1 It can be made available through the Online Query Panel (confidertiat or ds ar e not pub
come in aggregated form);
9 It can be used to produce the different datasets required by stock assessment scientists prior to each Wor
Party (here, as well, confidential records are published only if they coaggiagated form);
9 It can be used to respond to specific requests coming from scientists, CPCs or other national / regiol
institutions.

The production of the stock assessment datasets is the most complex of the tasks, as it requires multiple proces
steps, including:

1 the disaggregation of nominal catch records that come aggregated by species or gear;

1 the reallocation of reported catches and efforts on standard areas and timeframes;

1 the cleanup and conversion of sfeequency records to the default I&mg@r weight units (by species);

9 the raising of reported catches to nominal catches (includindrsizgeency samples to scale down the results);
1 the production of catch at size / catch at age datasets.

From atechnicalpoint of view, all the above procges are implemented agallectionof differentad-hoc solutions
including multiple Relational Databases (Microsoft SQL Server and MySQL Server), Access databases with embedt
forms, macros and VBA scripts, Excel templates for the production of sumraadethe dissemination of dataset
specific records, R scripts for the productiortiérts, geespatial plotsand reports.

All the components of this technology stack are linked together by means of shared data sourcesthat dilesto
their nature equirethat users are connected to the IOTC Local Area Network, as the involved databases and files canl
be accessed from the outside.

In terms of the number of single components involvedcaveeurrentlyidentify:

1 3 different SQL Server databases oa fame server instance (one containing the raw data plus the reference

codelists and configuration tables, two containing the outcomes of different procesesty related to the

generation of raised catches and dreguencies)

1 MySQL Server databager the storage of data to be disseminated through the Online Query Panel;

3 Access databases for the ingestion / management / disaggregation / dissemination of Nominal Catch data

2 Access databases for the ingestion / management of @adétffort dataand the dissemination of reallocated

data;

1 2 Access databases for the ingestion / management eff&igaency data and the production and dissemination

of converted length and weight data;

4 Access databases for the production of raised catches;

1 Accesglatabase for the production of CatibAge data;

1 Access database for the production of each of the stock assessment files (excluding stocks being assessec

datapoor methodologies);

1 9 different Excel templates whose content is feeding from a sobget above databases, used to produce the
final Excel files disseminated for each working party.

= =4 =4

= =4 =4

The IOTC database is responsible for the stosmgbemanagemerof all codelists (including higher levalygregations
of species, fleets and gears) as well as for the storage of the raw data.

Submitted data (mostly coming from CPCs) are managed thamhgbc Access databases that serve the main purpose
of providing a graphical interface for the ingestiond a/alidation of the provided data. Once these are finalized, they
become part of the datasets stored by the main IOTC database: all information related to the data submitter (incluc
contact details for the CPC focal point) is lost, and atthisstdgeit not possi bl e to get ba
storing them aside (as archived files) for later reference.

Keeping track of historical records for all of the main datasets is only possible by either archiving the status of t
differentdatabases involved in the process (mostly the Access database files above) or by backing up the content o
main relational databases.

Given the complexity of the tasks to be accomplished and the long lifespan of the current processes (sincaltheir in
inception) the proliferation of components and-sybtems depicted above should not come as a surprise and is perfectly
legitimate (yet open to improvements)
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Thecurrentefforts into redesigning the data management systems while still maintainsagidevel of functionality
of the legacy one, have currently materialized in the followimgponents

1 3 different SQL Server databases on the same server instance (one containing the raw data plus the
credentials and roles, the reference codelisesconfiguration tables and the original reported data files, one
containing the outcome of the different processes including nominal catch disaggregaticandaftbrt /
sizefrequencies distribution and catahsize and catclatage datasets, and@® containing the history log of
all the operation performed on the reported data);

1 One web application exposing the RE$&@mote services that serve as backbone for any operation available
through the system;

1 One web application exposing the User Intezfaxinteract with the system.

Furthermore, beside the need of having a SQL Server database license, there is no other vandandoak the
components are implemented with fully open source technologies (namely Java 8, Spring, Jersey, Angutatra) Boo
all available as productielevel components.

As anticipated, the major benefits implied by this approach are:

9 Limited number of components (reduces maintenance and evolution costs);

9 Data processes are stateless (multiple users can perform thpreaess at the same time without interfering
with each other and producing repeatable, deterministic results);

9 The system is inherently accessible from anywhere (does not require being physically within the IOTC Loc
Area Network);

1 Fully-fledged accessntrol at recordlevel (usersdo generallyhave limited capabilities: they can perform only
the operations theyodére entitled to);

1 Inclusion of geospatial features as natively provided by the RDBMS;

9 Data extraction could be made available to external usexglhd(depending on user roles and capabiljties

9 Data consumers could use the REST services to get access to the data they need (see above). This mea
principle, that consumers should incorporate REST calls e.g. in their R scripts to get liverdatsefsystem
instead of having to download the datasets once

1 Extended features could Ipduggedin within the IOTC website to complement what is currently available
through the Online Query Panel;

9 Dissemination of curatedata sets through the IOTC website is greatly simplified.

A preliminarystep for the implementation of the new data management processisted ira complete redesign of
the existing main database.

The data structureas almost completelyormalizedn order to reduce redundancy to a minimum. The definition and
content of many core codelists was revised to be more consistent with the actual data: in particular, some gear
species aggregations have changed not artbrins of adopted codes (aggregates do now have a symbolic code startin
wi tABxx®) but also in terms of the entries that are p

Furthermore, the gear definition does noitgelf(Parse&eineo r a
are now split betweeRurse Seinek Free SchoohndPurse Seines Log Schodl

Area codes (fishing grounds) have been hugely revised as well: in addition, thanks to the native geospatial exten:
provided by thedatabase engind is now possible to incorporate the proper geographical boundaries for each area
including most of the irregular ones. As a consequalceperations on the data that require the availability of proper
fishing ground geometries to be performed, can rak® aidvantage of the geospatial features of the new database

T h e n o alteroative effbrdh@salsobeenintroduced: m the legacy database, multiple effort records with different
effort units could refer to the same strata, and a prioritization of effort codeweassary in ordéo tell which of the
different effort unitgor the same stratghould be considered psmary.

2 REST stads forREpresentationaBate Transfer, which isa coordinated set of components, connectors, and data elements
within a distributed hypermedia systén$ee:https://en.wikipedia.org/wiki/Representational_state_transfer
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This was particularly evident when producing the reallocated -Gatdleffort dataset, as efforts not referring to the
main effort unit (by gear) were simply discarded. Now, wiitie addition of a complementary effort ynite increased
the number oéffort record that could be managed by the datal{asdong ashey refereither to the primary do the
alternative effort for a given gear) and thigoducedchanges in effort valuestored withinthe disseminated datasets
enhancing their accuracy

To enable a proper transition from tblel (legacy)to thenewcoding systemdOTC will update andlisseminate the
transposition mappings between current and new codelists. These transpositions are not abmaysdet specific
circumstancethey might introducaliasingthat will prevent exact backward conversions between datasets.

As an examPpeced d ddkeloildt 6was | isting these three dis

i BAR- Barracudas
1 BVV- Yellowmouth barracuda
1 YRS- European Baracuda

for different types of [Bpeciea cwded itshgt amew,aldndcgruity
1 AG32i Barracudas

This means that iwvill not always possible to match records when comparidataseproduced by the curréprocess
with the same datasptoduced by the negystem

The same also happens with a few gear codes, namely:

1 HOOK Hook and line
1 HATR- Hand line and Troll line

that are nowGeatu ndedeltihet ,neafglégaequi val ent t o t he
1 AGO08i Handline and Trolling

Ot her rel evant G&Ghasn geceosd erleil satt ei dnBaittmattethted gearsaatidiolg-anttlinee
equivalent, namely:

Legacy database New database
BB1 Baitboat PL7T Pole and line
BBM- Baitboat mechanized PLME- Pole and line (mechanized boats)
BBN- Baitboat normechanized PLNM- Pole and line (hoAmechanized boats)
BBPS- Baitboat and purse seine AGO01- Baitboat and purse seine

Here wewill present a brief list of the features as currently available within the new integrated IOTC statistical dat
managementystem

Thedata management consideaccessible as a remote web applicatind as such it just requirasveb browsefwe
recommend ugrg recent, W3&ompliant browsers such as Google Chrome and Mozilla Firefox) and a wddShg
gradelnternet connectianA screen resolution of at least 1600x900 pixels is @sommendedadr a better browsing
experience

The entry point of the system is thasks dashboardhatlists theavailable taskgrouped by category.
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It is complemented by a chart showithg sizeover time(in terms of number of recor@sailable per yeaifor each
datasetand can display théata as different types of charfidtered by dataset artime interval

The bottordeft panel of the Tasks dashboard displays the overall details for each dataset, regortearh of them
T the total number of recordsirrently stored in the databatiee number of records markedfamal or confidentialand
the number of records with remarks, ggtisthe date of last update of each dataset

Users can have a quick glance at the current status of each datadeeethdaccess its content by clickiran the
dat aset | abel within the o6Current secti

Welcome, Mr. Administrator! E

dat aset 6 on.

IOTC Statistics Database | = | [EJeTEATIES
Select any of the available tasks by category

¥ Available tasks (based on current logged user capabilities)

¥ Records per dataset by year

© Include records from | 1950 to | 2015 as E LIN BAR STK
£+ Administration - Perfor <
= Reference data - Man < @ NC - Nominal Catch DI - Discards FC - Fishing Crafts EF - Catch and Efor..
@ CA - Catch and Effor. SA - Size and Freque @ FR - Size and Freque PD - Fish Prices - P.
Il Data sets - Manage all current data sets v @ FR -Fish Prices - P. Cl- Country Indicat
- 195381
B8 Nominal calches
180000
1l Discards
160000 1995
A Fishing crafts M NC - Nominal Catch 1013
140000 DI - Discards 0
4 Catch and Effort FC - Fishing Crafts 85
120000 EF - Catch and Effort - Efforts 8593
@ size and Frequency £ M CA - Catch and Effort - Catches 30456
§ 100000 SA - Size and Frequency - Samples 4671 /
¥ Fish prices g M FR-Size and Frequency - Frequencies 109377
80000 PD - Fish Prices - Products 98
@ Country indicators M PR -Fish Prices - Prices a8
60000 €l - Country Indicators 0
£ Tools and utilities - Miscellaneous, general-purpose tools < 40000 /M
‘M| Dissemination - Manage data dissemination to pubiic / restricted audience 20000
0
1950 1960 1970 1980 1990 2000 2010 2016
¥ Current datasets B Year
Dataset Records Confidential Final With remarks Last update 1950 19860 1970 1980 1980 2000 2010 2015
& nc 54,312 26 54,311 1 2016/08/83 16:83:46
@ o1 4a9 31 4a9 @ 2016/03/17 09:38:48
L, 817:1213-I0TCS89 | (C) 2016 & Indian Ocean Tuna Commission - @ Recon © =

Figure 17 TheTasks dashboard
Theoveralllist of currentlyavailable tasks is the following:

1 Administration
Usersi list / filter / create / update / enable / disable usassigh API keys
User loginst list / filter / delete recorded user logins
User actionsi list / filter / delete recorded user actions
User rolesi list / create / update / delete user roles
User capabilitiesi list / create / update / delete user capabilities
0 User sessiosi list/ terminate user sessions
1 Reference data
0 Codelistsi list available codelists, create / update / delete codelists entries
o Other reference datai list other available reference data (aggregations, mappings etc.), create / update
delete other refence data entries
1 Data sets
o Nominal catchi manage nominal catch records / produce nominal catch summaries and reports / uploe
nominal catch data / export nominal catch records / disaggregate nominal catches
o Discardsi manage discard records / uploaccdisls data
o Fishing craftsi manage fishing crafts records / upload fishing crafts data

O O O O O
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o Catch and Effort T manage catch and effort records / upload catch and effort data / export catch and effo
records summary / reallocate catch and effort records /aglispported catch efforti CPUE data on an
interactive map produce catch effort and CPUE data reports

0 Size / Frequencyi manage size and frequency records / upload size and frequency data / convert ar
distribute size and frequency records / dispéported sample distributions on an interactive h@apduce
size / frequency summary plots

o Fish pricesi manage fish prices records / upload fish prices data

o Country Indicators T manage country indicator records / upload fish prices data

M Tools andutilities

0 Geospatial toolsi browse fishing ground geometries and filter fishing grounds by their current Indian

Ocean area size

The list ofavailable tasks will differbased on currently logged uggants(see Figures 2a and 2b)

+ Available tasks (based on current logged user capabilities) * Available tasks (based on current logged user capabilities)

B Administration - Perform common administration tasks v ¥ Administration - Perform common a

2 users iE Reference data - v

< User logins Il Data sets - Manage alf

% User actions B8 Nominal caiches

* User roles il Discards

¥ User capabilities AFishing crafs

= User sessions < Catch and Eff
Catch and Effort

£2 Reference data - Manage codelists and other reference data v @ size and Frequency

i Codelists ¥ Fish prices
& Other reference data @ Country indicators
Il Data sets - Manage all current data sets v £ Tools and utilities - Miscellanec <
& Nominal catches ‘| Dissemination - Manage data dissemination to public /restricted audience
1 Discaras
A Fishing crafts

< Catch and Effort
@ size and Frequency
¥ Fish prices

@ Country indicators

L Tools and utililies - Miscel!

ll Diss

Figure 2ai Available tasks for an Administrative use  Figure 2b 1 Available tasks for another, limited user

User management

This section is accessible only to users with proper administrative grants. It provides all the required features to cre
new users, roles and capabilities well as update user details and their gractpabilities.Additionally, it gives
administrative users the option to disable / enable an existing user as well as assigning / revoke APhkeys for
interactiveaccesso a subset of the remote data services provided by the application.
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IOTC Statistics Database | =

#+ Administration ~

Welcome, Mr. Administrator!

& Current users m Snowwng @ fitered entries over a total of @B

D Name

|5 [e]c] Alejandro Anganuzzi (M)
B2 E ET Administrator (Mr)
@[] ] David Witson (1)
B0 E s - o

[ @ [o] =] Enrico Anello ()
E006 o
00 G O Guest user

i [o]c] iagoMosauera (1)
B3 E == sames Geehan ()

Fabio Fiorellato (1)

E-Mail
alejandro.anganuzzi@fao. org
stats. admin@iotc.org
david.wilson@iotc.org
e-ros@iotc.org
enrico.anellogfac.org

fabio. fiorellatoiotc.org
guest@iotc.org
iago.mosqueira@jrc. ec.europa.eu

james. geehan@iotc.org

API key Roles

- ia Pi ta.pi ; [rcevaee R re T N NC WANAGER < N REF GATA WANAGER <
BEE CrET i Piere (Vs) lucia.pierre@iotc.org | \TA_UPLOADER ~ || * NC_MANAGER ~ ] % REF_DATA MANAGER ~
[0 o] o Jamesa — migue erveraopagacorg \

BEE CEIST soran vartin (s) sarah.martin@iotc.org | Prcenuse ] [ * rer_ro- |

Figure3i The current wusersod | ist

The tracing of user loginsvho accessed the system,valhat timeand fromwhich locatior) and user actionsvho
performed an action on the systemyatt timeand fromwhich locationi see Figure ¥idoes further increase the level
of security and ensures that any #egitimate access to the application coulddasily identified,analyzed and
accounted.

I0TC Statistics Database | =

¥ Administration ~

* Filter user actions [ENEIEEEREN" XD 5010 @ ftered actons overa total of B

Welcome, Mr Administrator! [

=

S User ID 1t Token I B | oDae it 1P address i method | It Target 1t URL I Time | It status | It Message It
00 2016-08-22 11:25:24 & 152.165.98.127 (e | http://statistics. lotc.org/rest/services 0.05 5 200 | ok
00 2016-08-22 11:24:58 & 192.168.98.127 = http://s 257 = (200 | ok
00 2016-08-22 11:26:43 & 192.165.98.127 = nttp://s 7.685 = [ 250 | ok

| 2016-08-22 11:24:43 & 152.165.98.127 (e ] nttp://s .03 5 200 | ok
00 2016-08-22 11:24:41 & 192.168.98.127 = hetp://s 2.288 = (200 | ok
BTEET TTE T oses-22 e $192.165.98.127 = http://s 0.5 5 B o«
00 2016-05-22 10:46:58 & 152.165.98.127 = http://stati: 30.476 5 (200 | ok

| 2016-08-22 10:46:56 §192.16.98.127 = http://: 2.457 5 [ 200 | ok
00 N 2016-08-22 10:46:54 & 192.168.98.127 = http: /s 18 = (200 | ok

| 2016-05-22 10:46:36 & 152.165.95.127 = nttp://s 12.024 5 200 | ok
00 X 2016-08-22 10:46:26 $192.168.98.127 = http://s 0.935 5 {200 | o

| D 2016-08-22 10:46:25 & 192.168.98.127 = http://statistics dote org/rest/s 1289 = 200 | o«
BEET T T o2 w2 $192.165.98.127 = http://stati: te.org/1 22.053 5 [ 200 | ok

AE BEEE BTN ooz 000707 & 21.86.39.58 = http://s 0.003 5 = Bad Request
2 m‘ —ﬁ‘ 2016-88-21 89:17:16 8 21.86.30.58 = http://statistics.iotc.org/rest/services, 0.019 s = Bad Request

(nzaas...s)»

Figure 471 Listing recorded user actions

Codelists and other reference data management

Users with access to this section gamform changeto existing codelists or other types of reference data (including
mappings, aggregations and configuration tabldsseoperationdiave an impact across the entire systesohanges

to either codelists or reference data vidltlirectly introducechanges to the data dissemination and management
processes (e.g. changing a higher level species classification will includeidesxhe species from appearing within
the disseminated data).

Codelistsandreference datare different types of entitiethe first areusuallyreferencedy all datasets, whereas the
second are mostly used to relate codelists among themselves aiadé pnappings (for backward compatibilities with
the legacy codes) and configuration parameters to the data management processes.

Examples of codelists are:
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1 TheSPECIES codelist(lists species by codes, scientific name, English name, French name etc.);
1 TheFLEETScodelist(lists fleets by codes, country code, reporting country code etc.);
1 TheFISHERIES codelist (lists fisheries by codes, fishery type etc.)

whereas examples of other reference data are:

1 The SPECIES _AGGREGATIONSeference data (listing speciésby codei that are part of a given
aggregation);

1 The FISHERIES_AGGREGATIONSeference data (listing fisheri@sby codei that are part of a given
aggregation);

1 TheSPECIES_MAPPINGeference data (listing the mapping beém legacy species codes and new species
codes);

1 TheSIZE_DATA LIMITS reference data (listing the minimum / maximum valid measurenidmysypei
for any relevant species)

IOTC Statistics Database | = Welcome, Mr. Administrator!

i= Reference Data ~ Manage codelist and other reference data
iZ Current codelists Showing @) filtered entries over a total of )

Type It Name It Description 11 Last updated It Total Entries It
T (T G ) e Activity codelist 2016/87/88 11:25:24 21
[0 B3 e pait coderist l
[ mar | [E3 B3 e Bait Type codelist 2016/87/08 11:27:34 [5
[ Rar | [E3 B3 e Boat Type codelist 2015/01/01 @0:00:00 32
DT CETTE Y B3 e certainties codetist 2015/01/01 @0:00:00 3
T EETTn (G 3 e country codeist 2015/01/01 @0:00:00 a3
[ Far | [E] ) e coverage Rate codelist 2015/01/01 80:00:00 26
[ Rar | [E3 3 e currency codetist 2015/81/61 80:00:00 4
[ Rmar | [E3 [ e Data set codelist 2015/01/01 00:00:00 8
[E3 B3 e pata source codelist 2015/10/21 13:48:31 28
[ Aar | [E3 3 e Discard Reason codelist 2015/01/01 @0:00:00 3
[ FAar | ﬁ n The Distributien Range codelist 2015/99/06 @8:30:27 3
[E3 ) e Equipment codelist 2016/67/08 11:40:28 6
[ Rar | [E3 [ e Equipment Type codelist 2016/87/68 11:38:30 1
ﬁ The Estimation Procedure codelist 2016/03/17 17:26:15 63

« (nz 3 4 5 o o»

Figure 57 Listing the currently available codelists
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I0TC Statistics Database | = Weicome, Mr. Administraor
Manage codelist and other reference data
s w0 15 20 50 = Showing @) filtered entries over a total of @ in 1620 mSec
D Code Species group Species official Species scientific Is I0TC species Scientific name Name EN »
un ‘ i i i i & o Ui i i

(@ [w ][] 1 veT & TUNAS - Tunas & VFT - VellowFin tuna & VFT - VellowFin tuna © Thunnus albacares Vellowfin tuna Albacore
[i[w]=] 2 ser 8 s - Tunas 8 BET - Bigeye tuna & oET - Bigeye tuna © Thunnus obesus Sigeye tuna Patudo; Thon obés
(@ [w ][] 3 sk & TUNAS - Tunas & sK1 - skipjack tuna & k1 - skipjack tuna @ Katsuwonus pelamis Skinjack tuna Listao
[ [w ] a ALB & Tuas - Tunas & ALE - Albacore & ALE - albacore ® Thunnus atatunga Atbacore Germon
[ [w ] ] s saF & TUNAS - Tunas & SBF - Southern bluefin tuna & SBF - Southern bluefin tuna (1 Thunnus maccayii Southern bluefin tuna Thon rouge du Sua

6 sio & BILLFISH - Billfishes & suo - swordfish & suo - swordfish 4 Xiphias gladius Swordfish Espadon

7 BLM & BILLFISH - Billfishes & 1R - Marlins nei & bin - Black Marlin © Makaira indica Black Marfin Makaire noir

8 BUM & BILLFISH - Billfishes & MAR - Marlins nei & BUM - Blue Marlin © Makaira nigricans Blue Mariin Iakaire bley,

9 ns & BILLFISH - Billfishes & MaR - Marlins nei & HLs - striped marlin <4 Tetrapturus audax Striped mariin Mariin rayé

10 SFA & BILLFISH - Billfishes & BIL - Billfish nei & SFA - Indo-Pacific sailfish © Istiophorus platypterus Indo-Pacific sailfish Voilier indo-pacifiqi
[ [w ] o] n Lot & Tunes - Tunas & Lor - Longtail tuna & 10T - Longtail tuna © Thunnus tonggol Longtail tuna Thon mignon
[ [w ][] 1 (7 & TuNAs - Tunas & Kl - Kawakawa & Kl - Kauakawa ® Euthynnus affinis Kawakawa Thonine orientaie
[ [w ] o] 13 FRT & Tunas - Tunas & FRZ - Frigate and bullet tunas & FRI - Frigate tuna © Auxis thazard Frigate una Auxide
[ [w ][] 1 BLT & TUNAS - Tunas & FRZ - Frigate and bullet tunas & BLT - Bullet tuna ® Auxis rochei Bullet tuna Bonitou
[ [w ] 15 con & SEERFISH - Seerfishes & con - Narrow-barred Spanish mac.. & COM - Narrow-barred Spanish mac. © Scomberomorus commerson Narrow-barred Spanish mackere! Thazard rayé indo-
‘ >

« - 2 3 4 5 6 7 7 »

Figure 61 Displaying thecontent of a specific codelist (SPECIES)

The available tasks focodelist and other reference data managetinehide changing (updating / deletingkisting
entries as well as creating newes

During the creation or editing of an enttiie system willsupport userinto ensuring that all mandatory fields are
properlys et , and searthlas you tgie i fdaec i6l i ti es t o i derrcadelistyseernthe! at
6Speci es of fi @ihatthéentrdy beind editedightdépientfom e

Manage codelist and other reference data

- new entry [ 5

IOTC Statistics Database | &

Welcome, Mr. Administrator!

EE Add  species

& Data
+ Code: A Please review the following issues before proceeding
FOO - Value for field Species official is required

= Value for field species
= Value for field Risk as:

WV Species group:

& Speciesrom

Select an entry in the SpeciesGroup codelist._ -

Longtail tuna
& SpeciesOfficial
Yellowfin tuna

¥ Species scientific:
Select an entry in the SpeciesScientific codelist... -
¥ Is IOTC species:

=X

¥ Scientific name:

2> Name EN:

B 1.0.0-26168822:8652-10TC589 | (C) 2016 & Indian Ocean Tuna Commission - @ Recommended settings

© 2016-08-22 11:41 (+2400) | 29m : S6s @

Figure 71 Editing a codelist entry (SPECIES)
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Datases management
Thedataset management task®common to albatasetscurrently managed by the systamd includeoperations and
functionalities as

o Filtering a dataset content
o Creating/ Editing/ Deletinga dataset entry
0 Uploadingnew data (by using one of the forms currently available for download through the IOTC website)

Additional operationsould also bavailableto entitled users,apending on the datadgpe and on current useragts

Thenewinterfaces used to filter the content of a given dat@set Figure 8and edit any of its recor@ee Figure 9)
areconsistent across all datasdh particular, viien editing a dataset entry, the system provides support to émsure
all mandatory fields arproperlyset, and willdisplay searchabldropdown liss to simplify the selectionor updateof
any referenced codelisaigrequired by the specific dataseting editejl

IOTC Statistics Database = = Welcome, Mr. Administrator!

]
& Nominal Catch ~ Manage this dataset

Y Filter available data or
Additional data: Results per page: m £55 1 snowing @B filtered records over a total of EEED in 209 mSec

Year Quarter Fleet Fishery Fishing ground Species Sci
n; = ~ | It || selectacodelistenty - It Longiine| It Select a codelist entry -0t Selecta codelist entry -0t

8| @ [&] 1950 Entire year (Jan 1st - Dec 3. & IND - India Gillnet / longline \dian Ocean - Wester. & FRI - Frigate tuna Auxis thazai
— - . . -~ . AG1e Longline / handiine - = ) )

2 @ 1858 Entire year (Jan 1st - Dec 3. § MDV - Maldives |dian Ocean - Wester. &' FRI - Frigate tuna Auxis thazai
— AG11 Longline and trolling

183 1950 Entire year (Jan Ist - Dec 3. & IND - India (dian Ocean - wWester. & KaW - Kawakawa Euthynnus e

GILF Gillnet {operated attached to a longline)

o &[] 1950 Entire year (Jan 1st - Dec 3. & IND - India m Driting longline over 1800 hooks) {dian Ocean - Wester. & SKI - Skipjack tuna Katsuwonus
9 ﬁ 1950 Entire year (Jan 1st - Dec .. & MDV - Maldives LLCO Small lengline |dian Ocean - Wester. & SKJ - Skipjack tuna Katsuwonuz
oo |[e] 1950 Entire year (Jan 1st - Dec 3. & TND - Tndia L Drifing longline (exploratory) v (dian Ocean - Wester. & VFT - Yellowfin tuna Thunnus ait

8| @ [&] 1950 Entire year (Jan 1st - Dec 3.. & KDV - Maldives & PL - Pole and line & IRUESIO - Indian Ocean - Wester. & YFT - Yellowfin tuna Thunnus ait

: @ 1950 Entire year (Jan 1st - Dec 3.. & IND - India & BS - Beach seine & IRWESIO - Indian Ocean - Wester. & BIP - Striped bonito Sarda orien
o|i[e] 1950 Entire year (Jan Ist - Dec 3. & IND - India 8 Bs - Beach seine & IRUESIO - Indian Ocean - Wester. & BLT - Bullet tuna Auxis roche
) ﬁ 1958 Entire year (Jan st - Dec 3. & THD - India & BS - Beach seine & IRUESTO - Indian Ocean - Wester. & FRI - Frigate tuna Auxis thazai
) ﬁ 1950 Entire year (Jan 1st - Dec 3. & IND - India & BS - Beach seine & TRUESIO - Indian Ocean - Wester. & KAW - Kawakawa Euthynnus ¢
) E 1950 Entire year (Jan 1st - Dec 3. & IND - India & BS - Beach seine & IRUESIO - Indian Ocean - Wester. & SKJ - Skipjack tuna Katsuwonus

8| @ [&] 1950 Entire year (Jan 1st - Dec 3.. & IND - India & BS - Beach seine & IRUESIO - Indian Ocean - Wester. & YFT - Yellowfin tuna Thunnus ait

: 1950 Entire year (Jan st - Dec 3.. & YEM - Yemen & Age3 - eillnet, handline and tr.. & IRWESIO - Indian Ocean - Wester. & COM - Marrow-barred Spanish mac. Scomberom
) E 1950 Entire year (Jan st - Dec 3. & VEM - Yemen & ace3 - Gillnet, handline and tr. & IRWESIO - Indian Ocean - Wester & FRI - Frigate tuna Auxis thazai

»

- 2 3 4 5 6 7 3621

Figure 81 Filtering the content of a dataset (NowlilCatch)
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IOTC Statistics Database | & Welcome, Mr. Administrator! E

Manage this dataset

& Add a new NC record [0

A& Data

V¥ Year: E= Please review the following issues before proceeding:
1975 « Value inrjleld Fishei is requ!red
« Value for field sp s required
« Value for field catch is required
+ Quarter: E = Value for field ca unit code is required
« Value for field sou e Is required
+ Value for field ou de is required
0 - Entire year (Jan 1st - Dec 31st) w7 « Value for field pata s de is required
+ Value for field s cedure code is required
« Value for field cove e code IS required
+ Fleet code:
ITA - Italy -
I~ po ;
Free-school tuna purse seine
PSFS
¥ Area code:
IREASIO - Indian Ocean - Eastern Area E
> Target species code:
V¥ Species code: & Species

L]
[c]
f

652-10TCSAY: | (G) 2016 & Indian Ocean Tuna Gommission - €@ Recommended seftings

Figure 97 Manually editing a dataset entry (Nominal Catch)

The bulk upload of new dataset recaimthe system is a process that is basically dataset independent. The only change
required, by dataset, are relatedhe adoption of a different data upload template among those currently available fol
download under the IOTC websitand by the type of checks applied to verify the integrity and completeness of the
data

As of today, it is not mandatory for CPCs tmyide data to the Secretariat usiigsedatasetdependentstandard
forms. Neverthelessye stronglyencourageghe adoption othis standardor all the requireanandatorydatareporting
tasks:adopting these formaill have thebeneficial effecof ensuring that theanity checks and error fixing procedures
available within the system could be effectively used to perform a first quality assessmergrofithed information
as soon adata isreceivedby the Secretariand reducé consequently the time needed to successfully import new
data in the system

The preliminary step ofhe upload process consists displaying the metadata available within the uploaded file
(submitter name / organization / contact details etc.) and prasgaviewof the uploaded data, includinige first ten
rows of the form contenfsee Figure 10)

3 http://www.iotc.org/data/requestediatisticsandsubmissiorforms
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IOTC Statistics Database | = |JCEeIERLIERS Welcome, Mr. Administrator! E
W Manage this dataset

® Upload NC data

¥ Step 1. Select the file to upload
OEECRETRTE S Form_1RC.xLsm

(as from the uploaded file): Additional (mandatory) details:

Source:
Submitter name: Organization name: Reporting country: Year:
Submitter Name Submitter ARE 1358 | O-liaisan Oficer -
Submitter e-mail: Organization Flag country: Catch units:
submitter@mail.me Organization e-mail: ARE MT

B Unkn
Submitter phone: organization@mail.me Comment:

[ NOT SET ] Organization phone: Foo comments Confidentiality: [ PUBLIC ]
112233 .
@ Public data @ Confidential | @ Validate worksheet conient

* To enable worksheet content validation, please select a source and a data quality level for the file

Header and first 10 content rows as available in the NC worksheet:

[ 1 ] FISHERY [ 2 ] AREA [ 3 ] TYPE OF DAT...[ 4 ] DATA SOURCES [ 5 ] DATA PROCES...[ 6 ] TARGET SPEC...[ 7 ] COVERAGE [ 8 ] SPECIES [10] --—- [11] —

false - - - - ALB BET

BS EI0 FIN RCOB RCLG ALB ne 1223 456

Figure 107 Displaying / editing metadata for an uploaded dataset (Nominal Catches)

Provided metadata are stored and linked to each corresponding record within the dataset (once finalized): this ens
that it will always be possible to trace back the origin of each and every record stored in the database and poss
contact the data pvider in order to get further clarifications in case discrepancies are noted at a later date.

Once therequiredinformation is providedy the dateentry usergdata are ready to dermally validated by applying
preliminary checks that verify:

T thatall mandatoryfields areprovided;
9 that there is no gap in the recards
9 thatall codelist references are correctly set.

If any of the uploadedecords is not triggeringone of these rules, the upload prodeasksand presents the user with
the list ofidentified issuessome of which might require updating the content of the involved codelistso(@dd a
new species or a new fishing ground that is not yet part of the referenceliataaothertypes of issues mighequire
an update to the dattosed in theile sent for upload.

As an examplethe systenmay identifythat withinan uploaded form there are five fields that were supposed to be
mandatory and that have not bgeavided:it 6 s u gataentryusetioadecidewhether these can Ipeoperly filled

(e.g. by looking at past data sent by the same ©PtBey requiregetting back to the original data submitter &slie
arequest for clarification.

Once everything has been fixed and all validation rules are successfully triggeradit¢ne will check whether the
uploaded data are conflicting with existing records of the same dataset. This in order to prevent overwriting data the
already consolidateahd furthermore to assess the trends of the data being updateche circumstases it is perfectly
legitimate for a data submitter to provide updates to past records. For this reason, the system allows users to dec
on a colliding record by record basisvhether updates should be committed or not.

Nominal catches

Usersentitled b perform additional tasks on the Nominal Catch dataset can access a growing set ofrfestilyes
meant to support the identifition ofpossiblenconsistencies within the data (prior or following the bulk uglobnew
nominal catch records) amidoducereports showing trends and composition of current recovdthin the dataset.
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IOTC Statistics Database == | eUEHLIES Welcome, Mr. Adminisirator! @

B Nominal Catch ~ Manage this dataset

Produce reports for = are-unteaarabem.» - Dy IR SAREETYE including
© Data window: 50 years (@ Recentdata: Last 4 years | % Inconsistency: | Threshold+ & 50 % .|||Trends:

Reported NOMINAL caiches by species for ARE - United Arab Emirates

Year Catches (kMT)

Species 67 68 69 76 71 72 73 74 75 76 77 78 79 80 B1 82 83 84 85 86 87 88 89 08 91 92 93 94 95 96 97 98 99 B 01 62 03 04 65 86 07 08 09 10 11 12 Total  Recent! Species
com nn Nun*n nunnnm #* * #* #* n 278.769 5.293  COM
Lot H*Unm*n  mmnm** ] 1999 - ARE - MLS (Striped marlin) e ¥ ¥ #* n 117.696 1.697 LOT
KAl HUnRnnnnnn ** * 4170151 MT. Warning: current % ¥ * n 51.915 1.617 KAl
FRI 10 %N reported catch has exactly the same #* #* n 19.3064 1.028 FRI
AG22 value reported the previous year - * * n 52.454 8.453 AG22
SFA n Click to display records for this * % * n 5.173 0.186 SFA
BUM n stratum * ¥ * " 1.133 0.823 BUM
BLH n - - ¥* ¥ * n 2.499 @.ele BLM
HLS n n n * ¥* ¥ * n 2.124 9.e83 MLS
GuT nnm nnnnnn ** * * 2.396 0.ee0 GUT

Species 67 68 69 70 71 72 73 74 75 76 77 78 79 80 &1 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 @0 @1 02 @3 04 05 06 07 08 09 10 11 12 m Total Recent! Species

[Jto data available [ |6.060-459.999 catches <500 MT [ |508.000-2,000.600 catches between 500 and 2000 MT [ |2,000.001+ catches > 2000 MT [J Recent years interval

@ Data are sorted by descending recent” catches values: actual ordering by species may vary when changing the recent years interval
# Year-to-year inconsistency: catch data differ by more than +/- 50% from data reported the previous year

Wl Year-to-year inconsistency: calch data has exactly the same value reported the previous year

T Recent data are calculated as the average caich data during the last4 years (by species or species group)

This report has been generated with data that were current as of 2016/08/22 @ 11:51:28+2400

Figure 11. Nominal Catch reports by fleet and species

These type of reportsandisplaycatch amounts (for a given fleet) during a specificgséectable timeframghe last

50 years, by defaultCell colorsvary with the range of catchescordedor each species / yeamdthe superimposed
symbolsshow anyrelevant discrepandin terms of catch quantities) data reported between two consecutive years as
well as repatedpatternsand trends

Figure 11, as an example, showsat catches dbtriped marlirfor United Arab Emirateszported for 1999 have exactly
the same value as for 19084.17 MT).

Similar reports by fleet can also be limited to specificg®a fishing zones (eastern or western Indian Ocean) and in
all cases they can be exportedP®Gimages(for inclusion in other report®)r as raw CSV data for later analysis.

Users with the proper grants can also disglaynmary reports for currenthavailable Nominal Catch recordghis
type of summary repasiprovidethe same type of information as currently available in the Excel files disseminated
as part of the Nominal Catch datasegtrior to each working party.

With this specific feature, @ss can select a time range, a subset of the available fleets, gears, gear types (industric
semi industrial / artisanal), catch areas and species, and have the corresponding reported Nominal Catches display
a line char(see Figure 12} cumulatie bar char{see Figure 13), a stream chart (see Figure 14) or a table (see Figure
15).
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IOTC Statistics Database | =
Nominal Catch ~ Manage this dataset

crena

Time range:
From: 1950
To: 2015
Filter by:
FL: |0+ fleets
AR: | O+ areas
FT: | O+ fishery types
FI: |0+ fisheries

sp: || YFT X |[ALB X | swO
BET X | sKJ %

* marks non IOTC species

Record types:

* FINAL % PRELIMINARY

Species classification:

10TC. Non I0TC

Cumulative catches (5 species)

Species M
81573
8 ver 11,988,019.381 20000
& BET 4,307,860.083 550.00
9 sa 12,527,713.025
500.00
& as 1,470,101.436
9 swo 362,569,601 45000
400.00
g 25000
2 30000
© 25000
200.00
150.00
100.00
50.00

0.01
1950

1950

B 1.0.0-20160822:9652-10TC509 | (G) 2016 & Indian Ocean Tuna Gommission - @ Recommended seftinas

I0TC Statistics Database

Criteria
Time range:

From: 1950

To: | 2015

Filter by:

0+ fleets

AR: | O+ areas

FT: | 0+ fishery types
FI: | 0O+ fisheries

sp: |ALB * |[sks % | swo
YFT | BET ©
|

* marks non I0TC species

Record types:

* FINAL ¥ PRELIMINARY
@ CONFIDENTIAL ®PUBLIC

Species classification:

I0TC. Non IOTC.

& Quicklinks ~

al Catch ~ Manage this dataset

Cumulative catches (5 species)

NC summary graphs by year (MT) [ 1950 .. 2015 ] - Alfests/ Al areas /Al fshery types / Al fsheries - Graph type. [ o Leoend

[E Nominal catches by year (MT) [ 1950 .. 2015] - Al fleets / All areas / All fishery types / Al fisheries / 5 species / Final / Public records

@VFT-Yellowfintuna " BET-Bigeyetuna  @SKJ - Skipjacktuna ALB- Albacore @ SWO- Swordiish

1993
W YFT - Yellowfin tuna_401.64
[] BET -Bigeyetuna  109.22
M SKJ - Skipjack tuna 313,63
[ ALB - Albacore 2058
M SWO-Swordiish  25.88

B J_W

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

1955 1960 1965 1970 1975 1980 1985 1990 1005 2000 2005 2010 2015

This summary graph has been generated with data that were current as of 2016/08/22 @ 11:55:30+9400

© 2016-08-22 11:55 (+6420) | 29m : 40 ﬁﬁ

Figure 127 Nominal Catch summary report as a {cteart

Species MT
& vrr 11,988,019.381 1:268.47
120000
& BT 4,307,860.883
&0 12,527,713.025 1.100.00
& as 1,478,101.436 100000
& sw 862,569.601
900.00
80000
E 70000
£ 600,00
S
500.00
40000
300.00
20000
100.00

-0.0-20166822:0652-10TCS69 | (C) 2016.8 Indian Ocean Tuna Commission -

0.0

Recommended seftings

IRTPRRENN .0 - | - |

2 NC summary graphs by year (MT) [ 1950 .. 2015 | - Alfiects / Al areas / Allfishery types /Al fsheries - Graph type | il | c0end

[E) Nominal catches by year (MT) [ 1950 .. 2015 ] - Al fleets / All areas / All fishery types / All fisheries / 5 species / Final / Public records

OGrouped @ Stacked @YFT - Yellowfin tuna BET - Bigeye tuna @ 5SKJ - Skipjack tuna ALB-Albacore @ SWO0 - Swordfish
"
| |

™1 [ |

|i.‘

W SKJ - Skipjack tuna 555.01

This summary graph has with data that itas of 2016/08/22 @

PPN . 1= | = |

Figure 137 Nominal Catch summary report as a stackeecbart
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I0TC Statistics Database

NC summary graphs by year (MT) [ 1950 .. 2015 ] - Alfieets/ All areas / Allfishery types / Allfisheries - Graph type Legend

Criteria Cumulative catches (5 species) [ Nominal catches by year (MT) [ 1950 .. 2015 ] - Al fleets / All areas / Allfishery types / Al fisheries / 5 species / Final / Public records
Time range: Species LU 120675 QsStacked  @Stream  QExpanded @ YFT - Vellowfin tuna BET-Bigeyetuna @ SKJ - Skipjack tuna ALB- Albacore @ SWO - Swordfish
& e 11,988,019.381 o
From: | 1950 8wt 4,307, 860,083
o
- Sots 850 12,527,713.025
& ae 1,478,101.436
Filter by: 1990
& swo 862,569.601
W SWO - Swordfish 8.52
FL [ ALB - Albacore 35.99
1 SKJ - Skipjack tuna 228.38
AR: _ [] BET -Bigeyetuna  79.07
= YFT - Yellowin tuna_252.86
F: A [ ToTAL 604.62
8
FI
sp: |[YFT % |[ALB % || swo
BET ~ || SKJ
* marks non I0TC species
Record types:
1050 1055 1960 1065 1970 1975 1980 1985 1900 1005 2000 2005 2010 2015
vear

@ CONFIDENTIAL ®PUBLIC

Species classification: _
This summary graph has been generated with data that were current as of 2016/08/22 @ 11:56:26+0400

2016 & Indian Ocean Tuna Commission - &

© 2016-08-22 11:56 (+0400) | 29m : 515 EE

Figure 147 Nominal Catch summary report as a streadrart

IOTC Statistics Database

lominal Catch + Manage this dataset

NC summary graphs by year (MT) [ 1950 .. 2015 ] - Allfieets / All areas / All fishery types / Allfisheries - Graph type

IN BAR 5Tk TBL [ESOSNH E ‘: ®Download ~

[E] Nominal catches by year (MT) [ 1850 .. 2015 ] - All fleets / Allareas / Al fishery types / Allfisheries / All I0TC species / Final / Public records

Species 1950 1951 1952 1953 1958 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971
VET  4,95.635 4,740.217 8,392.958 11,515.545 26,068.650 50,688.656 66,465.540 40,170.055 31,842.115 30,941.350 44,372.236 42,796.537 56,068.316 35,383.468 36,826.405 37,360.840 56,017.866 46,521.281 88,446.658 65,202.822 42,548.765 43,482.657
BET 21179 45.545 321,454 1,695.053 6,899.783 12,211.609 11,883.257 .300 16,353.512 15,244.564 15,882.793 13,801.964 18 19,531.084 24,081.863 24,924,387 37,514.263 20,479.111 25,678.979 21,124.880
s 10,832.701 13,681.413 13,466.282 14,326.636 738 15,342.144 35 17,653.896 16,782.343  16,905.969 16,574.748 15,920.021 21,328.795 22,31 28,457.246 33,689.049  36,152.015 38,478.088 44,314.102 42,554.335
ALB 8.145 18.372 89.247 1,113,650 2,846.619 3,358.020 5,628.661 5,340.850 7,208,538 11,650.703 12,146.064 16,647.720 19,013.251 14,177.509 19,378.542 13,033.597 15,465.122 21,918,969 18,349.395 20,369.379 12,458,334
647.000 4,040.000 2,594.832  3,235.175 15,287.099 15,067.538  9,549.000 50,455.999 72,696.388 66,152.101 35,717.199 S1,781.894 49,001.354 38,483.272 39,606.649 60,097.071 53,495.955 49,100.474 30,657.080 29,065.817
43.377 28.801 23.727 64.995  211.285 269.492 591.594 411,652 514,830 617448 211.296 917.583  1,675.358 973.698  1,186.435  1,282.233  1,360.364  1,807.511 1,718.164 1,093.428  2,473.105  2,063.330
B 48.530 48.418  179.485  534.916  875.633 982.905 1,479.3%  1,674.7] 1959/MLS - Striped marlin / 1,762.594  1,8%.131 1,307.842 1,595.207 1,372.362 1,296.646 1,500.062  2,124.357  2,077.388  2,293.645  1,652.253
] 0.977 5.631 396,120 1,268.213 3,008.331 3,507.670  4,040.137  3,775.7 2 asoszsut 3,431.227  3,200.199  2,180.38¢  3,401.578 3,628.152  3,507.984  4,057.115  3,541.008  3,235.579  3,637.893  2,026.530
ns 1122 6.466 85.028  274.134  516.95 859.174  1,968.735  1,887.924  1,886.914  2.480.923  2,277.897  2,671.448  1,987.761 1,795.924 2,801.147 3,401.806 4,201.818 4,511.060  3,204.841 4,012.593  3,336.657  1,923.240
sra 336.257  316.974  359.399  427.717  576.69 803.538  1,008.519 786.501 696.809  1,013.891 1,365.164 1,257.477 1,179.815  1,853.625 1,047.378  1,048.420  1,226.255  1,326.373  1,386.831 1,119.219 1,825.752  1,206.349
T 2,808.836 2,784.997 3,854.176 3,321.261 3,563.853  3,599.238  3,285.899  4,664.114 3,709.211 4,482.114  4,504.035 4,418.528  5,300.618  6,895.977 7,159.419  7,736.699  9,078.341 9,387.662  9,424.680  B,836.924  7,430.138  6,455.482
kw  5,556.339 3,035.203 3,063.453 3,200.602 4,472.911 5,358.876  5,845.078  5,380.002 5,856.440  5,250.200  6,059.705  §,668.094  5,077.266 §,250.503 10,138.305  3,760.243  5,895.809  9,859.179 10,475.048 10,433.541  9,551.686 18,993.111
PRI 2,415.756  2,717.880 2,814.080 3,373.699 3,749.928  3,845.109  4,029.135  3,008.371 2,913.138  3,829.363  3,387.211 4,081.394  3,778.024  4,279.483  4,334.899  5,541.296  7,511.411 7,690.409 7,956.810  7,969.553  6,358.673  6,500.942
BT 98.759  113.558  128.117  127.888  165.352 176308 197.857 205.361 185.380 109.131 245.838 267.759 227.773 207.730 311.280 332.783 458.225 472.085 497.314 486.161 426.140 414,753
com  9,088.02¢ 9,727.824 9,607.154 9,486.723 10,954.920 10,059.832 14,190.783 13,640.428 12,452.569 12,876.627 13,262.072 15,324.741 16,869.287 17,499.572 19,666.268 19,518.099 23,254.242 25,227.404 26,330.4%6 24,943.130 23,370.195 25,287.040
@ 6,748.128 5,431.152 4,671.185 3,882.727 3,460.752 4,368.259  6,034.766  4,636.105 3,823.719  3,843.538 4,970.966  6,026.016  6,41¢.382  6,281.647 7,414.874 7,230.@51 7,779.566  7,802.669  9,678.36¢ 9,080.879  9,132.198 10,739.858
10.636 32.722 62.769 77.697 100.200 300.000 200.000 100.000 200,000 320.200 468,000 491.000 274,080 88.000 262,000 25.000 154.000
Acas. 108.000 400.000 4p0.000  1,439.000  1,387.900
acez

sces 160.200  100.690  106.000  200.000  106.900 108.000 108.000 100.200 208.000 176.856 100.200 160000 100.000 108.000 108.000 100.000 160.000 108.000 108.000

aces 17.000 77.000 56.000
B 1 0.0 s0160m-065 T01cS8 | i nis © ws.08.22 11:57 (o0 | 2 - 51+ [ [ I

localhost:0080/#/nc/flter/1959/*//*/*/MLS

Figure 157 Nominal Catch summary report in tabular format

The selected data subset can then be exported as a C8N(dfilkarts can bdownloaded as imagésr the inclusion
in documents and reports

The last Nominal Catchpecific featureurrently availablés theNominal Catch Disaggregationthis is the process of
breaking down Nominal Catch records that refer to either a species or a gear aggregate into their component (by spe

or gear)and is thepreliminary step for th@reparatiorof the basicdatasets required for the stock assessment of all
working-p a r tspedes 6

It works by applying substitution rulégo all records involved that look forother records bproxyfleet / gear area
of operation / time interval from which proportions by species or gear can be derived.
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Sofar, within the legacy systerthe disaggregation process is implemerated specific Access database thiaks to
the existingNominal Catch dataset amgbpliesthe disaggregation procedures to produdally disaggregatediataset
(i.e. whose records dal refer tosingle, noraggregatedeas or speciel

A first improvement over the existing Nominal Catch Disaggregation process is that users abéertoveelect just a

subset of the Nominal Catch records to be disaggregateldapply the same disaggregation procestar@aonlOTC
species as well

Additionally, dsaggregation resultsan now bestored withinthel at abase ( as 0 Dandsrelogdpd at g a |
any time, to provide further insights into historical results.

Once the user has selected a subset of the Nominal Catch to disaggregate (or possibly the entfor tdafaSet

speciesas itis requiredmost of the times), the system Witocess the records andbased on the current disaggregation
procedure$ provide as output théisaggregatecesults.

AG14 - Billfish nei

Y Disaggregate NC data for: AG14

© Please note that you might find, among available choices for fishery and species, also references to non-aggregated entries. This is perfectly normal, and is due to at least one record existing for that fishery / species that is in combination with an aggregation of the other type.

Disaggregation completed in 2762 mSec. producing €EJ) disaggregated records out of the original @) aggregated records
v Disaggregation procedures triggered by number of original records

X0 ves triggered by QEEED records
X vas tiggered by QDD records
X vas tiggered by QD records

? Disaggregation results Hide filters h Load

< Browse results by procedure #ﬁ ‘ 5 ‘ ‘ 7 ‘ ‘ and sevemy:ﬁ E 20 50 an PR - 2)3als
ID: 801152 / 1954 / TN / LL [ TIREASTO / AG14 / 9.088815 MT =zl @ disaggregated records deriving from @) original Nominal Catch records
@amD o - / 1954 / TWN / LL [ IREASIO/ BLM J 1.717430 MT
@D w™: ------ / 1954 [ TaN [ LL [ IREASTO / BUM J 3.417868 MT
am» o - / 1954 | TN [ LL [ IREASIO / MLS / 2.248353 MT

f FR—— / 1954 [ TWN [/ LL [ IREASIO / SWO / 1.705164 MT

EEEXl © o= i recoras that yield the previous disaggregation result (as per creria friggered by procedure #1
@D o eeniss 1954 T I

IREASIO | BLM Region Operation: In Sou
@D 10: ee1156 1954 BUM Res Oper m so
@D 1 couss /1054 m Region ope n so
@D : eeics 1954 L S 13.329686 MT | Region: EASIO Operation: IN | Quali Source: Liaison Officer
[ ) ID: @e1e3e / 1954 / TWN / LL [ IRWESIO / AGl4 / 1.547032 MT [T @ disaggregated records deriving from () original Nominal Catch records
B 1.0.0-20160822:0652-10TC583 | (C) 2016 & Indian Ocean Tuna Commission - © Re ended sef © 2016-08-22 12:05 (+0400) | 29m : 165 [ T

Figure 167 Disaggregation o6 A G 1Bllifish neiblNominal Catch records

Under some circumstances, it might happen ghatcordcannot be automatically disaggregatsdusing different
records from proxy fleets / gears / areas / time interirathis case, the user is supposed to provide his / her estimates
about how to assign catches by single gear / species.

The reason why #it some record mightneed to be disaggregatathnuallyis thatall of the current procedures are
looking at different time intervals and proxy fleétgears to identify records to be used for the disaggregation. Under
some circumstancdsand with the current procedure configuratidnsot all records can identify alternate records to
be used for the purpos$eata is particularly poor or sparse for theolved gears / species combination)

Figure B shows an example of the preliminary report produced by the disaggregation process. In particular, we see 1

of the originald 4AGa41 Billfish nei6BNominal Catch records to be disaggregated the system was able to @dtluce
distinct (nonaggregated) new records by applyBgutof the 8 currently availabldisaggregatioprocedures.
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Y Disaggregate NC data for: AcT4
© Please note that you might find, among available choices for fishery and species, also references to non-aggregated entries. This is perfectly normal, and is due to at least one record existing for that fishery / species that is in combination with an aggregation of the other type.
¥ Disaggregation results h ers h” i:::‘
“ Browse results by procedure #ﬁ ‘ 5 ‘ ‘ 7 ‘ ‘ and severity:ﬁ HE R :: 1 n
Y PUUUCEJS (UG Y4B 1 ZUB 4 UMY 0 RLEK [ RWEDLU [ AW [ 43.032353 M1 ELIEETCLAN € OISA0rEGalea (ECOTaS Genving TOm gy Onginal NOMINal Calcn recoras .
ID: e499e1 / 2013 / MDV / HL / IRWESIO / AGl4 / g5.117500 MT ([EEE=X7I @ disaggregated records deriving from @) original Nominal Catch records

ID: @50177 / 2013 / MOV / LLCO / IRWESIO / AG14 / 208.340330 MT [y 7 @ disaggregated records deniving from @) original Nominal Catch records

m: - / 2013 / MDV / LLCO / IRWESIO / BLM / 18.251207 MT

0 oo /[ 2013 / MDV /[ LLCO / IRWESIC / BUM / 38.616615 MT

0 oo / 2013 / MOV | LLCO / IRWESIO / M/ 6.726511 MT

m: -ooe- / 2012 / MDV [ LLCO / IRWESIC / SFA / 9.330110 MT

m: - / 2013 / MOV / LLCO / IRWESIO / SWO / 135.406800 MT

@@ orivinal NC records that yield the previous disaggregation results (as per criteria triggered by procedure #2.

I
VLLLLLL)LLLEL)

2014 MOV
15 MOV
014 MOV
15 %
914 MOV
D: es3202 2015 MOV .
ID: 049577 / 2013 / MOV [/ PL / IRWESIO / AGl4 | 80.747000 MT WIEE=TTrrMl @ disaggregated records deriving from () original Nominal Catch records

Figure 177 Example of Nominal Catch disaggregation results

Figure 17 shows a subset of the disaggregation outputs for results related to the above mentioned exam
(disaggregation ocdAG141 Billfish neid atches only). In particular, we can seefthie disaggregatedecords that will

be used to replace the single aggregated record referd®33o/ MDV/ LLCO /IR WESIO ( Wedern Indian

Ocean)/ AG14 ( Billfish nei ).

This record that was originally referring to an aggregatiorspécis - has been broken down fiwe non-aggregated
records by usingen proxy Nominal Catch records identified mrocedure #5(Same fleet, same type of operation,
same region, same IOTC aram to 5 years before or after tfishing yeay.

Thanks to thesden proxy records, the systeroan split the original catches~(208.34MT) into five different,
disaggregatedatchrecords referringo the same strata and to one amBlagk marlin, Blue marlin, Striped marlin,
Indo-pacific sailfish andSwordfish asspeciesThe giginal catches are proportionally assigned based on how catches
for the samespeciesontribute to the total within the subset of proxy records identified by the triggered disaggregatior
procedure.

In case a record should be manually disaggregated, wieb® presented witlthe original record and the required
controls to add specific disaggregation values for any of the gear or species involved.

The disaggregatioresultscan be finalized (that is, stored within the systsadisaggregation ruponly when all the
records requiring manual disaggregati@ve beermorrectlyupdated

Di saggregation results can also be downl oaded (eit!
content of a previous disaggregation run) as a @EBwvthat has the same format of the expected Nominal Catch
disaggregated dataset produced prior to each working party.

For a formal definition of the disaggregation process, please refer to Appendix A2.
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Welcome, Mr. Administrator! @

Y Disaggregate NC data for:

O Please note that you might find, among available choices for fishery and species, also references to non-aggregated entries. This is perfectly normal, and is due to at least one record existing for that fishery / species that is in combination with an aggregation of the
other type.

Additional filters: limit to [ cAlexges Spsmss @ PUBLIC recnrdsw\tha % FINAL Status

Current filters identify Nominal Catch records that can be disaggregated” vs. (IEE) total records matching provided criteria
Identification of data to disaggregate is limited to records referring to a fishery and / or species aggregation

> Available disaggregation runs:

ID Date Processed by Year(s) Fleet(s) Fishery(es) Area(s) Species I P F NC NCd NCnd NCdp NCtd NCf Comment
ﬂ G E 6  2016-08-89 15:16:45 = [ AG22] - 54312 2172 52148 8936 7866 61076 BAZ
E G E 5 2016-88-64 18:09:20 = [ AG22] © 54311 2171 52148 8938 7866 61078 Foo
ﬂ G ﬁ 4 2016-98-03 16:40:19 [ 2 Awn | [ AG22 ] - 54312 2172 52149 B936 7866 61076 Shark disaggregation test v2
E == [ AG22] - © - 54286 2172 52114 8936 7866 51050 Testing Sharks (AG22) disaggregation

3 E 3 2016-€8-83 16:33:11

Figure 187 Listing currently availablelisaggregation runs

Catch and effort

Beside the common management processes already described for all the datasets, entitled users are enabled to pe
additional sets of operations on the Catch and Effort records. These operations are mostly swggoart the data
assistant into identifying possible inconsistencies within the data (prior or following the bulk upload of new Catch ar
Effort records) as well as provide the ground for the production of the datasets required by each working party.

The first type of additional operation that can be performed on Catch and Effort recordsresallmiation in space
and / or time.

Users can select a time frame, a set of fldith optionalland one fishery typd.pnglines Purse seines and bait bisa
Other coastal geajsand then decide the level @mporal(by monthvs. no reallocationand spatialdriginal fishing
groundsvs. 1°x1° vs. 5°x5° grids) reallocation

If spatial reallocation is applied (that issers seledb reallocate records &ither1°x1° or 5°x5° grids)the system will
take advantage of the geospatial features available within the RDBMS and proportionally allocate catches and efft
from the original grid to any of the overlapping regular grids by resolution.

The outcome oftte reallocation process can be either stored (for later reference) or downloaded as a CSV file in t
same format currently expected for dissemination prior to each Working Party.
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I0TC Statistics Database | = Welcome, Mr. Administrator!

[
R A EULIS YR Manage this dataset

Y Reallocate CE data for: Select a preset v | Select apreset v | OT-Other gears (coastal)

| Reallocation completed in 16751 mSec producing (EZIZ) reallocated records out of the IEE) original records

USIIEE URER
¥ Reallocation results m ® Download Show filiers

“ Browse results by

e e P
5 10 15 20 50 100 ::L-ZBJEE" 1747

B

- YFT - BET - s -
p—
Fleet Fishery Year From To #Months Area Area (regular) Effort Unit Effort(2nd.)  Unit(2nd)  Quality Source mr N [ | N ur o
1ov TL 1978 1 1 1 6loee70 6100070 e.000 TR - - - 15.121 64,059
MDV s 1978 1 1 1 6200870 6200870 262.808 TR R - - - 1.983 - - 8.743
MOV T 1978 1 1 1 6105870 6185870 648.835 TR R - - - 7.835 - - 53.358
MOV s 1978 2 2 1 6100870 6100870 @.e02 TR - - 7.569 - - 33.002
1oV L 1970 2 2 1 6200070 6200070 .00 TR B [MDV/TL/1970/3-3/6200070 / 2.004
215.000 TR YFT - Yellowin tuna
1ov L 1970 2 2 1 6lese7e 6105070 40123 TR - (Thunnus albacares) 14,665
MDV T 1978 3 3 1 6100870 6100870 @.e22 TR R - 12660007817 MT - - 84.534
MoV L 1970 3 3 1 6200070 200070 215.@0¢ TR e - - - 1.266 - - 2.739
DV s 1978 3 3 1 6165870 6185870 422.869 TR m-- - - - 14.938 - - 36.280
MOV s 1978 4 4 1 6100870 6100870 @.e02 TR R - - - 16.858 - - 32.062

Figure 197 Spatial / temporal reallocation of catches and effort©tber gears (coastal)

Anotheradditional featuravailable for the Catch and Effort datasethis production ofgeospatiaplotsi including
animation of data over tirmiefor reported catches / efforts / CPldBdany given dataubset

Users can filter the data by year, month, fleet, fishery and produce heatmaps at different level of resol widm
different tiles as background

Also, data can be plotted either by available humber of records per grid or by overall quantities, (e#fiatie or
CPUE). Furthermore, it is possible to limit the geospatial plot to any custom area by simply providing the verte
coordinates in a WKAike formatand superimpose (and intersect) layercmmmonlO areasincluding high seas and

all EEZs

OTC Statistics Database | & lelcome, Mr. Administrator)

Manage this dataset

@ Display reported CATCHES by area [ IE}

Filters:

YFr a5 T GCONFDENTAL @PUBLIC RG] * FINAL | # PRELMINARY [ty
Plc(mwith I color scale, smaller v data points and  ESRI Worldimagen v tiles

Catches for [ 1985 .. 2015 ] / all months / all fieets / all fisheries / YFT/ MT/ 1x1 grid - piotting catch values [ Min: 0.003939 MT - Max: 86,566.358564 MT - Total: MT - No. grids affected: 7326 ]

Leafiet | Ties © Esri— Source: Esri, icubed, USDA, USGS, AEX. GeoEyc. Getmapping Aerogrid. IGN, IGP. UPR-EGP, and the GIS User Community

Data range: ~ 10° IS 1~ 10¢ (MT) - Additional layers: [Tl T CMGRIEALNTIT] Intersect data: [EE] This map has been generated with data that were current as of 2016/08/22 @ 12:57:42+0400

Figure 207 Plotting YFT catches for 19852015plottedon 1°x1° grids

Figure D shows an example of the geographical distribution of YFT catch@é9862015 with grids having a
resolution ofL°x1°degrees. In this specific figure, reported cat¢hmested to final and publicecord$ are plottedising
a logarithmicscale The 10 EEZ layer is superimposed to the plot.

Page?1 of 38



IOTCi 20161 WPEB121 08

@ Display reported CATCHES by area [ [

Cu lem\mm mcularscale_ maller v data points and  ESRI Worldimager v tiles
Catches for [ 1985 .. 2015 ] / all months / all fieets / all fisherles / YFT / IRALLEZ / MT / 1x1 grid - plotting catch values [ Min: 0.003939 MT - Max: 86,566.358564 MT - Total: MT - No. grids affected: 2386 ]

Leaflt | Tes ® Esri — Source; Esn, icubed, USDA, USGS, AEX, GeoEye, Getmappng, Aerogrd, IGN, IGP, UPR-EGP. and the GIS User Communty.

Data range: ~ 10° IS I~ 10% (MT) - Additional layers: [ lCEEE ] Intersect data: m This map has been generated with data that were current as of 2016/08/22 § 12:58:50+400

Figure 217 Plotting YFT catches for 19852015plottedon 1°x1° gridsandintersected with EEZ areas

Figure 21outputs ardased on exactly the satfileering criteria as Figure 2Qyith catches intersected (and retainied
the final dataset) with the 10 EEZ areas

When setting a timérame for the display of reported catches, the system will allow users to calculate sant prve
types of animations: on a morbly-month basis (for the entire timeframe) or on a y®ayear basis.

This featire which isalso availal# for reported efforts and CPUESs extremely useful to identify seasonality and
common patterns within theported datas is the possibility of limiting the displayed data to a given month over the
entire timeframe (see Figures 223ai 23bi 23c).

Catches for all years / all months / ESP / all fisheries / YFT/ MT / 1x1 grid - piotting catch values [ Min: 0.060000 MT - Max: 53,826 379935 MT - Total: MT - No. grids affected: 956 ]

ubed. USDA, USGS, AEX, GeoEye, Getmapping. Aerogrid, IGN, IGP. UPR-EGP. and the GIS User Communty

Data range: ~ 10° IS 1~10% (MT) This map has been generated with data that were current as of 2016/8/22 @ 12:39:02+0400

Figure 22 YFT reported catches f&SP(entire timeseriesMT, logarithmic scale ovet°x1°degree grids)
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afches for all years / January / ESP / all fisheries / YFT / MT/ 1x1 grid - ploliing catch values [ Min: 0.050000 MT - Max: 7,054 99 MT - Total: MT - No. grids affected: 526 ]

< A
Leafiet | Tiles © Esri— Source’ Esri, -cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP. UPR-EGP, and the GIS User Communty

Data range: ~ 10° I 1~10%(MT) This map has been generated with data that were current as of 2016/68/22 @ 12:39:14+0400

Figure 23a.YFT reported catches for ESP (MT, logarithmic scale Vgl ° degree grids) during Janugll years)

Catches for all years / April / ESP / all fisheries / YFT / MT/ 1x1 grid - plotting catch values [ Min: 0.190000 MT - Max: 2,966.129966 MT - Total: MT - No. grids affected: 468 ]

Leafiet | Tes © Esni — Source' Esri, ~cubed, USDA, USGS, AEX, GeoEye, Getmappng, Aerogrd, IGN, IGP. UPR-EGP, and the GIS User Communty

Data range: ~ 10° I 1~10%(MT) This map has been generated with data that were current as of 2016/8/22 @ 12:39:18+0400

Figure 23b. YFT reported catches for ESP (MT, logarithmic scale 4vgl°degree grids) during Apr{gll years)

tches for all years / October / ESP / all fisheries / YFT / MT / 1x1 grid - plotting catch values [ Min: 0.500000 MT - Max: 10,730 MT - Total: MT - No. grids affected: 439 ]

& A
Leafiet | Thes © Esn — Source' Esri, ~cubed, USDA, USGS, AEX, GeoEye, Getmappng, Aerogrd, IGN, IGP. UPR-EGP, and the GIS User Communty

Data range: ~ 10° IS 1~10%(MT) This map has been generated with data that were current as of 2016/8/22 @ 12:39:23+0400

Figure 23c.YFT reported catches for ESP (MT, logarithmic scale dVel°degree grids) during October

These plots can be produced withclbze eal t i me response times: this all
the reported catch / effort / CEHistributions and show how they evolve during different period of the year (or across
years).

Data can be downloaded as imag¢esbe embedded within reports and other documemtay CSV filesfor further
analysis
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Beside the common management processes already described for all the datasets, entatetpesersn additional

sets of operations on the Size and Frequency records. These operations are mostly meant to support the data as:
into identifying postble inconsistencies within the data (prior or following the bulk upload of new Size and Frequency
records) as well as provide the ground for the production of the datasets required by each working party.

The first type of additional operation that cangegformed on Size and Frequency records istimversion of non
standard length or weight units to standard onesfollowed by theconversion of lengths to weightgbased on the
available conversion equations) andth@istribution of samples across sizeins. Users can select a time frame, a set
of fleets, a set of gears and one or more species currently grouped by WorkirgpPeigyBillfishes / Neritic Tunas

/ Temperate Tunas / Tropical Tunas).

The outcome of the redistribution process can be estioeed (for later reference) or downloaded as a CSV file in the
same format currently expected for dissemination prior to each Working Party.

Users can identifand browse strata for whicldue to the reporte@hgth units for a given speciethere isno length
T weight conversion equation availalaled apply a different color shade@atmap tothe number of fishes per size bin,
in order to show where the highest concentration of samples for each specifiestrata

I0TC Statistics Database = = REEHERLESS Welcome, Mr. Administrator!

Y Distribute SF data for: = Last 10 years (10) v | Selecta preset v | Selecta preset v | NT - Neritic tunas (6)

2007 * || 2008 * | 2009 BLT * || com * |[FRI * || GuT
2010 | 2011 * | 2012 KAW = | LoT

2013 % | 2014 * | 2015

2016

Distribution completed in 6274 mSec producing (FE) distributed records out of the EELE) original records.

> Distribution results . 0ad

< Browse results by
5 10 15 20 50 100 | T -2345@'

009 cColo  Ceil  cCel2 @13 (@14 015 €016 (017 (P18 (P19 P20 €021 022 (023 (024  CO25 [ESP/PSLS/2014(4-4)/ 031 Co32 €33 (@34 (@35 (036 (€037 (038 (039  Co40
6200050 ] FRI - Frigate tuna (Auxis
thazard) - 1473 fishes) in the [37,38) | 513 11
cm FL category

540 1,473 1,185 871 1,039 688

543 1,077 648 639

»
D

Figure 24.Swordfishreportediand convertetb standaryllength distribution

In terms of reported Size and Frequency data, users cagigitay the raw and reported samplessizedistribution
(by species and measurement typegventually filtering the results by fleet, fishery anddframe.

Produced results can be displayed as charts of three types (stacked bar chart, stream chart and expanded char
exported either as PNG images (for inclusion within other reports and summaries) or as CSV files.

Displayed data is reported in nes of raw number of samples per length classeatichatedamplesiumberper length
class, based on the information provided by the original data submitter.
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IOTC Statistics Database

EFCELGECLIELGRE Manage this dataset

SF size distribution graphs by year

Criteria

[ size distribution for SWO [ 1980 .. 2015 ] Al years / Al fleets / Allfisheries / FL / Final / Public records - Style: Y-

B || U8 n 3121673

30,000.00
Filter by:
28,000.00
FL : |0+ fleets 26,000.00
FI : |0+ fisheries 24,000.00
22,000.00
¥I: | FL -Tip of snout-fork of the tail length (cali.. % ~
20,000.00 FL: 173 em
. [ SWO (FL)-ESTIMATED 13,131.00
P i aSbodih * - | W SWO (FL)-RAW 1,264.07
EG‘UUU.UU [] TOTAL 24,395.07
Record types:

* FINAL % PRELIMINARY 200000
@ CONFIDENTIAL @puBLIC 10,000.00

£000.00
+ mandatory fields

*non IOTC species 6,000.00
4,000.00

2,000.00

0.00 —
FL:0em FL:50em FL:100 em FL: 150 em FL: 200 em FL:250 cm

Welcome, Mr. Administrator! CeLogout

@SWO(FL)-RAW & SWO (FL)- ESTIMAT.

FL:300 em FL: 350 em FL:400cm  FL:430cm

Size class, em [ FL-Tip of snout-fork of the tail length (caliper lowest em) ]

Average: 173.382 cm | W, average: 155.107 cm / fish This summary grap!

h has been generated with data that were current as of 2016/08/22 @ 13:23:32+0400

Figure 25ai Swordfishsizedistribution (FLi Fork length) as a stacked chart

I0TC Statistics Database

SFCENLSCLIELERA Manage this dataset

SF size distribution graphs by year

Griteria

YR: | 2015 n 3146971

Filter by:

FL : |0+ Tleets

FI : | 0+ fisheries

FL: 178 cm

FL - Tip of snout-fork of the tail length (cal x - [ SWO (FL)- ESTIMATED 10.731.00
W SWO (FL)-RAW 8,457.83
. 2 [] TOTAL 19,188.83
SP': | SWO - Swordfish x v 2
Record types: 3 |
H
H .

+ mandatory fields

*non 10TC species

0.00
FLiOcm FL:S0cm FL:100cm FL:150¢m FL:200cm FL:250¢m
Size class, em [FL - Tip of snoutfork ofthe tail length (caliper lowrest cm) |

Average: 173.382 cm | W. average: 155.107 cm / fish This summary graph

[ size distribution for SWO [ 1980 . 2015 ] All years / Al fieets / Al fisheries / FL / Final / Public records - Style: [EEIRIEgGl Y-axis lock: [ZE]

@SWO (FL)-RAW  ©SWO (FL)-ESTIMAT.

FL:300 cm FL:350 cm FL:400cm  FL:430cm

has been generated with data that were current as of 2016/08/22 @ 13:23:32+0400

Figure 25 i Swordfishsizedistribution (FLi Fork length) as a stream chart
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IOTC Statistics Database | = wetcome, e acminstrator ([ 3 T

Size EUCRSCLIENERE Manage this dataset

=i SF size distribution graphs by year

Criteria | Resel

[ size distribution for SWO [ 1980 . 2015] All years / All leets / Al isheries / FL / Final / Pubiic recoras - Style: [ETSISRIEG Y-axs lock [E3

e | 2015 E 100 @SWO (FL}-RAW ) SWO(FL)-ESTIMAT.
Filter by:
FL
FI
MT': | FL-Tip of snout-fork of the tail length (cali.. % ~
SPT: | SWO - Swordfish x v ]
Record types: H
5
E
 FINAL  PRELIMINARY
B —
@ CONFIDENTIAL @®PUBLIC
T mandatory fields
* non 10TG species
0%

FL:0cm FL:50 cm FL: 100 cm FL: 150 cm FL:200 cm FL:250 cm FL:300 cm FL:350 cm FL:d00cm  FL:430cm
Size class, cm [FL - Tip of snout-fork of the tail length (caliper lowestcm) ]

Average: 173.382 cm | W. average: 155.107 cm / fish This summary graph has been generated with data that were currentas of 2016/08/22 € 13:23:32+0900

Figure 25c i Swordfishsizedistribution (FLi Fork length) as an expanded chart

Another set of additional features available for the Size and Frequency datiasptasiuction of geospatial plots of
sampled numbers / raw samplefor any given subset of the data.

Similar to what already described for the CaaictatEffort dataset, sers can filter the data by year, month, fleet, fishery
and species, and eventually prodstaic or aimatedheatmapst different level of resolution.

In this casedata can be plotted either by number of raw samples or by reported sample randbgssalsopossible
to limit the geospatial plot to any custom area by simply providing the vertex catasliin a WKTlike format or
intersect the results with wethown 10 areas

Figure Ba shows an example of the geographical distributiokipi&k (SKJ)yeported raw sampledfor any available
year, with grids having a resolution B¥1° degrees. In ik specific figure, reported raw samplémited to final and
public record$ are plottedusinga logarithmicscale

Figure &b shows an example of tigeographical distribution of Skipjack (SKi#ported sampled numbersfor any
available year, with grids having a resolutiod &f1°degrees. In this specific figure, reported sampled nunflirerted
to final and publigecord$ are plottedusinga logarithmicscale.

Sampies for all years / all months / all fleets / all fisheries / SKJ / 1x1 grid - plotting raw numbers [ Min: 0.000000 - Max: 10,231,680, 262070 - Total: - No. grids affected: 5374 ]

Leafict | Ties © Esri— Source. Esri cubed, USDA USGS, AEX. GeoEye, Getmappng, Aerogrid, IGN, IGP, UPR-EGP. and the GIS User Community

Data range: ~ 10° I 1~ 107 (raw numbers) This map has been generated with data that were current as of 2016/08/22 @ 13:26:16+6400

Figure 26a. Reported raw samples distribution for Saarithmic scale ovet°x1°degree grids)
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Samples for all years / all months / all fleets / all fisherie:

991,532.603668 - Total: - No. grids affected: 5374 ]

Leaflet | Tes © Esri— Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGR, UPR-EGP, and the GIS User Community

Data range: ~ 10° I 1~ 107 (sampled numbers) This map has been generated with data that were current as of 2016/08/22 @ 13:26:27+0400

Figure 26b. Reported sampled numbers distribution for SKJ (logaiittetale ovef °x1° degree grids)

Fishing crafts

No specific operations are available for the O0Fi shi
Discards
No specificoper ati ons are available for the 6Discardsé da

Country indicators

No specific operations are available for the 6Count
Fish prices
No specific operations are available for the OFi sh
Other tools

The new IOTC datananagement system provides also a few other tools for the analysis and management of t
geospatial information currently stored within the database.

These provide the followinfpatures

9 Filter and display the geospatial details for all areas (otypg)and download their definition as WKT text
1 Analyze and display the geospatial details for areas (of any type) by the fraction of Indian Ocean covered

The first type of functionalitysee Figure 27is useful to assess the placement and shape of tispajel areas used

by the system and export their WKT definitiofwhen needed). Geospatial areas can be displayed either in their raw
form (as regular grids, when is the case) or in ihégrsectedorm, taking into account the current geospatial definition

of the entire Indian Ocean.
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I0TC Statistics Database | = | [t I — -0 | - -

Manage fishing ground geospatial data

@ Browse fishing ground geographies

Available fishing grounds by type GRID10x20 [ 51] E @ Selected fishing grounds overview with ~ ESRI Worldimagery v tiles $ | 578 px
GRID10x20 v m
GRID19x20 00-10 Latitude North; 040-060 Longitude East EQ
2100060 v GRID10x20 00-10 Latitude North; 060-080 Longitude East E @ znoo

| 2120060 ¥
GRID16x20 00-10 Latitude North; 080-100 Longitude East .@ i - 2 2120080
; . 2110040 2110080

EEDE e 00-0Lattude Nor 100-120 Longiude East ()

2200026 GRID10x20 00-10 Latitude South; 020-040 Longitude East J f
2200040 ~ GRIDIGx20  00-10 Latitude South; 040-060 Lon 2100040 2100060 2100080100100
) GRTM@xA  00-10 1 atitude South: 060-080.1 on = ;
Gl 22000201, 220000 2200060 zzuo0c0 B
51 currently selected fishing grounds: (] N 1- T E = 2200120 |
221006 2210080 [ 2210100 3 B
Type Name | g {
GRIDIOx20  00-10 Latitude North; 040-060 Longitude East [ERIE
o Siins (o] 2220050 2220080 [ 2220100 |
GRID1GK20 1 il | 5 P
GRID18x20 5
° [ 22300 | 2230040 2230060 2230080 | 2230100 | [ 2230120 |
GRID16x20 | 223010 |
GRID10x20 ¥ 3
| 2240020 | | 2240040 | [ 2240060 | | 2240080 | [ 2240100 | | 2240120 |
aoioas EZm

aaIMAVIA

Leaflet | Ties © Esri— Source: Esri, icubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Community

Display m geometries and m labels with area m w and ﬁ‘ A "%‘ﬂ This map has been generated with data that were current as of 2016/08/22 @ 13:39:54+0400

Figure 2771 Displaying 10x20 grids and their intersection with the Indian Ocean

The second type of functionaligee Figure 28¥ particularly useful to suppatie internaldatacuration processs it
allows identifying those areas whithalthough part of thavailable grid§ do not actually intersect with the current
geospatial definitiomf the entire Indian Ocean.

I0TC Statistics Database | = | RCITEIIES Nelcome, Mr. Administratort M

Manage fishing ground geospatial data

@ Browse fishing ground geographies by ocean area size

Fishing grounds with an ocean area of less than | 1 km? [ 56 ] (&] [ currently selected fishing grounds with an ocean area less than 1 km?and ~ ESRIWoridimagery v tiles t 578 (Y8l © Download

6115075 Alltypes km?

GRIDESX@5 15-20 Latitude North; 075- 0.000 a
& Fishing ground
Q Effort records
Q catch records
Q samples records

Q size-frequency records > IR 1 15075
! 5107080
56 currently selected fishing grounds. [ ] 4 4 sz

o s

P

6115075 ~ GRIDASXE5 15-20 Latitude North; 075- N & [o] el
x 24l casangg
S Gwoner  ovozLawde o055 0.000 ) e Al m a0

Code Type Name Area

GRIDG1xG1

. 27031
GRIDO1xC1 0.000 EQ ==
i 5233020 24
5102043 v GRIDO1XEL .000 ﬂa
=a GRIDO1KEL i [o]
e cmnana oo ERFEN 7

) 146
©Esri— Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Gelmapping, Aerognd, IGN; IGR, UPR-EGP, and the GIS User Community.

Dispiay ([T seometries and [T labels with area ([ERRI (G n (S This map has been generated with data that were current as of 2016/08/22 @ 13:42:34+0400

Figure 271 Displaying all grids / areasaking an intersection with the Indian Ocean that is less tharf 1Km

Both functionalities allow identifying all records (by dataset, including catch and effort arfdesjgency) that do refer
to any of the displayed areas.

Future developments
One of the core concepts behind the adoption of the new data management system is that some of the features it prc
to internal users could also be made available to a broader audience.

We envisagdhat the reported catch and effort reallocation, géperted size and frequency redistribution as well as the

summary and geospatial plots that could be built on top of the currently available datasets can be extremely us
features for the scientific community.
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The Secretariat will ensure (and this isesablyenforcedby theadoption of the buiin access control mechanism in
place withinall layers ofthe new system) that only data that can be safely disseminateatiés publicly available,
whereas external users with special grants couldggess tonore finegrained datasets and functionalities.

Also, the possibility of sharing data and processes in a formal and automated way (bphte@iREST services APIs
i see the Appendix Al for some basic examjphal open up endless integration possilsis for scientists worldwide.

Some of the processes implemented so far should definitely benefit from feedback coming from the community.

For the time being, thidominal Catch Disaggregation procesis using proxy fleets / gears to identify naggregated
records thatouldbreak down aggregated ones.

The current disaggregation proceducas referencany number of records from proxy fleet / gears andtliputsi
when availablé areused to proprtionally assign catches for aggregated records.

Currently,the systendoesnot set ay lower threshold in terms of the minimum number of identified records that the
process needs in order t oreasanably acdumte: sthréshokl eighy depegdaoh theo n
species / fisheries involved andit the same time on the specific disaggregation procedure that is triggered.

When implemented, such a threshold might provide additional information to scientists in term of the inhoeletted
to the produced disaggregated Nominal Catch records.

This is only an example of the feedback that the community could provide to the Secretariat. Wieaxpeon as the

new system and its remote APIs are made available to a broader atidibatéhe suggestions and requests coming
from the scientific community will greatly contribute to increase the usefulness and efficacy of the data manageme
processes as a whole. This will have, at the same time, the positive consequence of enebliodvage a more in
depth and formal understanding of the entire IOTC data management chain.
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Appendix

Al.Programmatically accésglOTQlata services via remote APIs
APIs (Application Programming Interfacespecify the definitiorr in terms ofbusiness processes performedta
exchange protocol and access peirquired to invoke services on a remsystem

In this case, the new IOTC data management system is inherently built with the facility of exposing all of its busine
processes thrgh REST APIs.

For this to be effective, dataonsumers (i.e. the users that want to incorpdietedata coming from the IOTC data
management system) need to be assigned arké&yPihat will uniquely identify their business requests and limit the
featured functionalities they can have access to.

Two simple example of the new IOTC data management processegrationwithin R follows: in this case, two
remote services (one for the export of aggregated nominal catch data by species and anotherofiuctien pof
reallocated catchndeffort data) are invoked and the returned data is uséthin Ritselfi to plot sample graphs and
charts.

The returned data is at any timei the live content of the IOTC database: this means that a scientist that t@ant
produce charts and graphs from the available IOTC dataset does not need to wait until these datasets are puk
disseminated through the IOTC website.

As long as he / she has an API key that provides valid access to the dataset of interestcheld sise this API key
(in a similar way to what displayed in the R examples) to effectively access the data through the IOTC data managen
system.

library(ggplot2)
library(httr)

library(jsonlite)

ffilter = paste0( Configuring the remote
{ REST service request as :

..-zgg:";g.mzé)igﬁ, ) / JSON document
“includeFinal": true, ',

"includeConfidential": false, *,

"fleets": [], ',

"fisheries™: ["PS", "LL"], ', .

"species": ["ALB", "BET", "SKJ", "SWO", "YFT"], , Invoking the remote REST
"jotcSpecies": true ', service with an user

) ¥ / specific API key (in red)

r< - POST("http://statistics.iotc.org/rest/services/data/nc/summary/produce”, +

accept_json(), +

add_headers("Content - Type" = "application/json"), +

add_headers("X -I10TC- STATS API-key"=" 7b5147f85 46c73437a066bb9e0d086f0 "), body = ffilter)

stop_for_status(r)
all< - fromJSON(content(r, "text"))

head(all) — ’

ggplot( all, aes(factor(year), catches, fill = speciesCode)) +
geom_bar(stat="identity", position = "dodge") +
scale_fill_brewer(palette="Set1")

Plotting the returned data

Listing A1.17 R-script to retrieve and plot the aggregated Nominal Catch data for the five major IOTC species
(Gear: PS/LL Years: 1975 .. 2015)
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28405+

speciesCode
B

catches
1] ] ]
@
&

18405~

Ll

1975 1976 1977 1978 1979 1980 1g@1 1982 1983 1984 1905 198G 1987 1988 1989 1990 1991 1892 1993 1994 1995 199G 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2070 2011 2012 2013 2014 2015
factor(year)

Figure A1.11 Execution results fathe RScript inListing A1.1

library(ggmap)
library(httr)
library(jsonlite)

ffilter = paste0( Configuring the remote
1, REST service request as ¢

“fromYear": 2010, ',
"toYear": 2015, ', / JSON document
"resolution": 1, ',

"“includeFinal": true, ',
"includeConfidential": false, ',
“fleets": [], ',

"“fisheries": ["PSFS", "PSLS", "LL"], ,
"groupByYear": false, ',
"'groupByFleet": false, ',

" groupByFishery": false, ',
"'groupBySpecies": true, ',
ﬁﬁﬁc'eiﬂT[BET ; "SKI, SWO' Invoking the remote REST
"values": true, ', service with an user

"customArea’: null', specific API key (in red)

)

newmap <- getMap(resolution = "low")
r< - POST("http://statistics.iotc.org/rest/services/data/ce/catch/reallocation/byArea",

accept_json(),
add_headers("Content - Type" = "application/json"),
add_headers("X - IOTC- STATS API-key"=" 7b5147f85 46c73437a066bb9e0d086f 0"), body = ffilter)

stop_for_status(r)
all< - fromJSON(content(r, "text")) Plotting the returned data

head(all) _ _

map <- get_map(location ='Sri Lanka', zoom = 3)
ggmap(map) + geom_point(aes(x = lon, y = lat, size = values), data = all, alpha = .5) + facet_grid(. ~
speciesCode)

Listing A1.27 R-script to retrieve and plot threallocatedCatch datgin MT) for BET / SKJ / SWO
(Gear: P§-S/PS LS /LL T Years:2010.. 2015)
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values
@ 2500

m  Philppines am  Philppines.

Figure A1.27 Execution results for the-Rcript in ListingAl1.2

A2. The Nominal Catch disaggregation process

TheNominal Catch disaggregatiois the process of breaking down all recdrdiom the Nominal Catch datagethat

do refer to either a gear or a species aggregate (or both) in order to produce a dataset that contains only disaggre
records (i.e. referring only to single specied gears).

Its outputs are crucial for the achievement of valid stock assessmentslvesalisebeing fully disaggregated, they
help scientists in providing more accurate estimates and advices.

It is a nonlinear yet repeatable process that can alsosked to reconstruct Nominal Catch time series for all those
combination of species and gears whose informati@passein time (especially for past decades, when data was
coll ected from hard copies and other O6indirectd sou

The key concept behind tipeocess is that catch quantities from every aggregated record can be proportionally assign:
to a different combination of species or gears (in the list of entries belonging to the species / gears aggregates b
processed).

In order to identify theserpportions, the process applies a sequence of multiple disaggregation procedures that ¢
identify relevaniproxy recorddrom within the original Nominal Catch dataset.

Once these proxy records are identified, the proportions of catches by species argemed to assign the original
catch quantity to a combination of (potentially) multigntheticrecords that are the output of the disaggregation
process itself.

The procedures used to identify the proxy records do filter the original datafsegtpbtype of operatior{Artisanal /
Semilndustrial / Industrial)region area andtimeframe they rely on a specific configuration table that assigis
each and every current combination of fleet / gear / area for which at least one Nominal Cadicexistsira region
of mostlikely operation.

Currently, the process adopts eight different disaggregation procedures that are complemented by a ninth proce:
(manualdisaggregationtriggered when no proxy record can be identified by any of the others.

The highlevel data flow is as follows:
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Disaggregation
procedures

Non-Aggregated
ords

Aggregated
records

Disaggregated

»\ Stock assessme

Disseminatign

Figure A2.17 The Nominal Catch Disaggregation process

Its pseudecode implementatiowould be similar to the followirg
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end for;

for each NC in

if NC isAggregated
loop : for each Proc in :
= Proc . apply (NG );
if ={}

break loop ;

. addAll ( NC breakdown ( );

end if;
end for;

//Manual breakdown is required if none of the procedures identifies
/lany proxy record to use for the disaggregation of current record
. addAll ( NC manualBreakdown );

end if;
end for;
return )
Listing A2.21 Pseudecode for the Nominal Catch Disaggregation process
Where:

1 Pi, € Psare the eighturrently availabldisaggregation Procedures;

T NG, é NGis the input Nominal Catch dataset;

9 procedure . apply (< NCrecord >, < non aggregated NC records >) returns the proxy records
(according to the current disaggregatppocedure ) for the aggregated recottliC record > being
processd, asthese are identifiedithin the full set oknon aggregated NC records >;

1 record . breakdown (< NC proxies >) breaksdownthe original, aggregata@cordinto multiple
disaggregated recordshose catch quantities (and species / gears) are proportionally assgaedn the
identified<NC proxies >;

9 record . manualBreakdown prompts users for their own, manual breakdown obtiginal aggregated

record , as none of the disaggregation procedure was able to identify any valid proxy record for it;

The process by itself is quite simple and straightforward: its ability in identifying pyopey recordsfor the
proportional breakdow of the original catches lies in the definition of the disaggregation procedures andéetthe

type of

operatiori region/ areamappings.

The currently available Disaggregation Procedures are defined in the following table:

Procedure # Fleet Typeof operation Region Area Years
1 Same Same Same Same Same
2 Same Same Same Same + /-5 years
3 Any Same Same Same Same
4 Same Same Same Same +/-10 years
5 Same Same Any Same Same
6 Any Same Any Same Same
7 Any Same Any Same Any
8 Any Same Any Any Any

When moving from procedure #1 to procedure #8, the constraints for the identification of proxy records become mc

Table A2.37 Disaggregation procedures definition

relaxed.

The first procedure, basically, looks for proxy records for the same fleet / type of operation / region / area and fishi

year that do refer tanyof the species / gear belonging to the aggregatesved.
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Converselythe lastprocedure will look for ppxy records from any fleet, any region, any area and any fishing year, as
long as the type of operatiparethe samgand that at the same time do refer to any of the species / gear belonging tc
the aggregates involved.

Intermediate procedures have a babar that is a mixture of these two.

Country| Rep. country| Gear Area Region Type of operation
é é é é é é
ESP ESP LLEX | IREASIO | EASIO IND
ESP ESP LLEX | IRWESIO | WESIO |IND
ESP ESP PS IREASIO | EASIO IND
ESP ESP ELL IREASIO | SWEIO | IND
ESP ESP LL IREASIO | SWEIO | IND
ESP ESP ELL IRWESIO | SWEIO | IND
ESP ESP LL IRWESIO | SWEIO | IND
ESP ESP BB IRWESIO | WESIO | IND
ESP ESP PS IRWESIO | WESIO | IND
ESP ESP SUPP | IRWESIO | WESIO | IND
FRA FRA HAND | IRWESIO | MOZCH | ART
FRA FRA TROL | IRWESIO | MOZCH | ART
FRA FRA ELL IRWESIO | SWEIO | IND
FRA FRA PS IREASIO | EASIO IND
FRA FRA PS IRWESIO | WESIO | IND
FRA REU LLCO | IRWESIO | SWEIO | ART
FRA REU HAND | IRWESIO | SWEIO | ART
FRA REU HATR | IRWESIO | SWEIO | ART
FRA REU TROL | IRWESIO | SWEIO | ART
FRA REU ELL IRWESIO | SWEIO | IND
FRAT | FRA PS IREASIO | EASIO IND
FRAT FRA HAND | IRWESIO | MOZCH | ART
FRAT | FRA HATR | IRWESIO | MOZCH | ART
FRAT FRA TROL | IRWESIO | MOZCH | ART
FRAT | FRA ELL IRWESIO | SWEIO | IND
FRAT | FRA PS IRWESIO | WESIO | IND
é é é é é é

Table A247 A sample of thdleet/ type of operatiori region/ areamappings

Thefleet/ type of operatiori region/ areamappings (see Table AB.is used to identify whenever needed the
region of most likely operation for a combination of fleet (country / reporting country), gear, area and pgratbmo.

As an example, if an aggregateztord forFRA / HAND / IRWESIO / ART needs to be broken downtanits
disaggregated components, the disaggregation procedures might look for proxy records as available for any other
that is likely to operatén the Mozambique ChanneM(QZCH ) thus restricting the possible records based on the
knowledge of the fishery.

To give a better understanding of the over ateferrifgtooc e
the AG141 Billfish nei species aggregate.

So far, the IOTC database containsNgminal Catchrecords referring to that species aggregate. When the process is
completedit produces351disaggregatedecords out of th84 original ones.
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If we look at the disaggregation results for the following record:

1986 / SUN / LL / IRWESIO / AG14 /6 MT ( Nominal Catch ) |

We see that the process was able to apply procedure #2 (same fleet, same type of operation, same region, same ar
+ /-5 years oflifference with respect to the fishing year) to identify the following proxy records:

1983 /SUN /LL /IRWESIO /BUM / 3.000000 MT
Region: WESIO | Operation: IN | Quality: Poor quality | Source: Liaison Officer

1984 /SUN /LL /IRWESIO /BUM / 3.000000 MT
Region: WESIO | Operation: IN | Quality: Poor quality | Source: Liaison Officer

1987 /SUN /LL /IRWESIO /SWO /37.000000 MT
Region: WESIO | Operation: IN | Quality: Poor quality | Source: Liaison Officer

Which refer toBUM (Blue Marlin, the first two) andcSWO (Swordfish, the last one), with total catches for BUM
accounting foi6.0 MT and total catches for SWO accounting3@c0 MT (over a total o#3.0 MT ).

Therefore, the origind®.0 MT for the aggregatkrecord are proportionally assigneddioM for a total of
0.837209 MT( 6MT*(6MT/43 MT) ) and toSWO for a total 0f5.162791 MT (6 MT * (
37 MT /43 MT) ).

The sum of the catches assigned to each disaggregatedisealarays equal to the orighal catchesor the aggregated
record as this process is not changing the overall Nominal Catghastitiesbut just reallocatinghese to the
disaggregated records.

Using the Nominal Catch disaggregation to reconstruct catch time series
Nominal catchefor AG22 - Sharks neican be broken down to reconstraod improve theatch time series f@SH -
Blue shark andFAL - Silky shark (among others).

AG22, BSH and FAL raw catches
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Figure A2.571 Raw nominal catches for AG22, BSH and FAL
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