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1. Purpose of the document

At the 26th Session of the Working Party on Tropical Tunas Data Preparatory Meeting, Oman
reported that “is internally reviewing its sampling protocol, with adjustments to data from 2014
where catches may have been underestimated”, in particular in relation to yellowfin catches, as
was included in the Minutes of the Meeting.

As a next step the Ministry of Agriculture, Fisheries and Water Resources (hereinafter, the “MAFWR”)
hired the services of an external expert (a senior fisheries consultant in fisheries data and
statistics; hereinafter the “External Expert”), to prepare and present a Preliminary Report at the
26™ Session of the WPTT that took place in Seychelles during 28 October — 2 November 2024.

A full report was presented at the WP of Data Collection and Statistics that took place in Cape
Tome at the end of November 2024.

Since then and until now, the Department of Fisheries Statistics and Information and the
Directorate General of Fisheries Research have been working on several tasks that stemmed
from the Cape Town meeting as well as from IOTC feedback relating to Oman’s data
submissions in June 2025.

This document was prepared by the External Expert with the support of the MAFWR, with a
view of presenting the results of the on-going work for improving Oman’s fisheries data as well
as the Ministry’s planned tasks for 2026.

2. Background

With an extensive coastline stretching for 3,165 kilometers, Oman is uniquely positioned to
capitalize on its marine resources. The fisheries sector stands out as a cornerstone of the Omani
economy, not only as an important source of income but also as a cultural mainstay. For many
individuals fishing is more than just a livelihood; it represents a way of life and sustains a rich
maritime heritage. Consequently Omani authorities have always shown great interest in
sustaining and conserving this activity.

Statistical fisheries data collection in Oman began in 1984, as part of a joint Omani-American
committee established during that period to foster cooperation between the two countries. These
early statistics laid the foundation for the methodologies based on a sampling approach to
estimate total fish production by month, region, and fish species, with specific focus on artisanal
and coastal fisheries This development involved financial resources, human capabilities, and
technical systems for data collection, storage and analysis. Fisheries statistics personnel received
specialized training both within Oman and abroad.
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Over time, the fisheries statistical monitoring programme underwent multiple stages of
development and improvement. At present the programme relies on a robust infrastructure
involving human resources for data collection, processing, and analysis, advanced data collection
systems, and well-structured databases. Additionally, statistical tools and techniques have been
introduced to assess the current statistical and computational practices and verify statistical
results through parallel methodologies. Automatic diagnostic procedures have been introduced to
provide regular indicators related to data consistency and reliability.

Statistical training programmes have also been implemented, focusing on practical marine
statistics to address current needs for accuracy, inspection, and changes. Several of these
programs were executed: Athens in July-August 2010, University of Reading in England from
May 28 to June 6, 2013, and in the Netherlands.

Oman is witnessing the rise of an emerging industry within the fishing sector. This includes the
development of processing and canning factories, which add value to the raw marine products
harvested from the sea, and aquaculture projects, which aim to cultivate fish and seafood in a
controlled environment, contributing to food security and diversification of marine resources.

In line with these developments, Omani fishermen have become increasingly professional,
adopting more sophisticated fishing techniques and practices. There is a concurrent push to
modernize the fishing fleet to meet the demands of a growing market and enhance the efficiency
of operations. However, Oman is committed to balancing modernization with sustainability. The
principle of sustainable fishing activity is paramount, ensuring that marine ecosystems are
preserved for future generations while allowing the current population to benefit from the ocean's
bounty.

In this transformative period, Oman's approach is to harness the potential of its fisheries sector in
a way that is both environmentally responsible and economically viable, aiming to create a
legacy that supports both the nation's prosperity and the conservation of its natural resources.

3. Present state of the data collection system

According to the 2015 fleet census the majority of the fleet comprises artisanal vessels (98%),
about 660 coastal upgraded dhows (1%) and some industrial (0.8%) vessels. The artisanal fleet is
made up of approximately 13,000 skiffs undertaking day trips and about 600 dhows (9-24m
length) undertaking longer trips of 1-10 days.

To date, onboard observer and logbook schemes are in the early stage of implementation. Plans
have been made for a stepwise implementation of logbooks for certain fleet segments. Data for
the industrial fleet are directly supplied by longliners and industrial purse seiners. This
information is based on real data from VMS and log-books, including e-logbooks on board the
purse seiners.
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Similar declarative data schemes (albeit less detailed) also apply to some 660 coastal vessels. At
present the extent of their compliance is limited and the estimated total catch is of medium
accuracy; it is expected however that in the near future the statistical coverage of the coastal
fisheries will progressively increase to appropriate levels.

Data collection on artisanal fisheries is entirely based on sampling. The port-based sampling
system involves 42 data collectors who cover over 156 landing sites. Data collection records fish
species and weights as they are landed and includes first-sale prices, as well as average weight of
individuals. An electronic data recording device is used that has an inbuilt catalogue of species to
be used for species identification; this practice is reported to have improved in recent years the
detail of information reported.

Data collection on fishing effort is performed independently by recording the fishing activities of
fishermen on the previous day (1 if fished or 0 if otherwise). Occasionally the effort query refers
to the total days worked during the reference month.

Sampling operations are conducted according to rigorous guidelines and protocols and are
supervised effectively. The quality of landings data submitted to the database is generally good.

With regards to effort samples, the quality of data submitted to the database, is also good.
However, there is an occasional mix of monthly effort with boat proportions. Such a mix is not
arithmetically wrong, but it affects the calculation of accuracy for effort samples.

Given the significant increase in production over the period 2017-2024, as reported to the IOTC,
and the high importance of strategic species such as tuna and Indian oil sardine, the Ministry will
consider conducting limited census-based data collection for such fisheries. For the other
fisheries, it will simplify the effort scheme by generalizing the monthly effort approach; an
action that will increase sampling accuracy and decrease data collection costs.

4. The Oracle database of artisanal fisheries

The structure and contents of the database are of good quality. There are some minor problems
with the system referentials (tables) where some descriptions are misspelled; in other cases,
different codes correspond to the same description (duplication of names). Data integrity and
data security are issues that should be paid particular attention; additional backup functions
performed locally would reduce the database dependence on the data security services provided
by the server team.

With respect to the reliability of effort and catch samples, it is recalled that the Statistics
Directorate has been aiming at a sampling accuracy level of 95%, This has proved to be a little
too ambitious for the size and frequency of sampling operations; nevertheless, the achieved
accuracy level of 90% over the period 2017-2024 is quite acceptable and conforms to regional
and international standards.
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It should also be noted that the accuracy of all catch/effort estimates is rigorously controlled by
no less than 6 statistical indicators, namely: temporal and spatial accuracy for effort, temporal
and spatial accuracy for landings and, sampling uniformity indexes for effort and landings.

In examining the Oracle scripts that estimate fishing effort and catch on the basis of boat activity
status (or 0-1 boat approach), the review observed that the estimator uses an almost unrestricted
extrapolating approach for fishing effort, an approach in which most days of reduced or zero
fishing activities, such as weekends, bad weather, holidays, market days, etc., are not excluded
from the extrapolation. With the current effort data scheme in use such an assumption tends to
over-estimate fishing effort (and hence production), particularly for fisheries with high catch
rates, such as the small pelagic net and beach seine. On the other hand, no inactive days ought to
be considered in monthly effort scenarios, since these days are already accounted for in the
monthly effort declarations.

In November 2024 the External Expert conducted a verification process to confirm the
compliance of the Oracle estimator with recognized generic approaches for estimating fishing
effort and catch. For this purpose, use was made of the standard FAO utility ArtFish and of
programmed Excel workbooks prepared specifically for the verification exercise. Both tools
were parametrized to operate under the same conditions and assumptions built into the Oracle
estimator.

Three parallel applications (Oracle, ArtFish, and Excel) were applied to the same datasets for
2017-2022. As shown in Figure 1 the resulting estimates are almost identical. This fact
confirmed the validity of the Oracle database and its analytical functions for effort and catch
estimation, noting nevertheless the need to revise the temporal extrapolation factors in the
estimation of fishing effort.
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Figure 1. Results of the verification process for 2017-2022. The blue line represents total catch estimates
resulting from the Oracle database. The red line represents the results of FAO ArtFish and Excel.
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5. Retrospective revision of catch/effort estimates for 2015'-2024

Total production amounted to around 348,000 Tons in 2017 with an increase of approximately
24% compared to 2016. In 2020 production reached record levels of over 840,000 tons,
representing a significant 45% increase compared to reported catches of the previous year and
continuing a rising trend observed since 2017. These figures were obtained by the original
Oracle estimator and were verified against the verification utilities FAO ArtFish and Excel.

Detailed within the overall production are the species catches. Small pelagic such as Indian oil
sardine escalated from 82,654 tons in 2015 to 430,243 tons in 2020, with a pronounced 56%
increase from 2019. Similarly, yellowfin catches surged from 14,957 tons to 68,815 tons in the
same timeframe, marking an 86% jump from the preceding year.

There is a clear increase in the production figures for 2020 and 2021 which raises the following
two basic questions:

(a) Whether the differences between 2020-2021 and the rest of annual productions are indeed

real and can be explained statistically.
(b) Whether the figures for 2015-2024 should be revised.

Concerning point (a) the retrospective revision only made use of factors that stem from the
statistical system itself and do not constitute assumptions. In other words, the review did not
consider other positive factors affecting production, such as increased abundance, new markets,
decreased fishing pressure in neighbouring waters, etc.

The first statistical factor related to point (a) concerned intensified fishing activities. More boats
went out fishing, while the number of boats remained unaltered.

The second factor related to point (a) concerned higher catch rates. Field agents have reported
that during the peak years 2020-2021 trips lasted longer, thus increasing the daily yields
(CPUESs). To be sure, there may exist other external factors that have contributed to the higher
catch rates in 2020 and 2021. One example is the period of the COVID crisis during which the
government allowed the fishery sector to continue operating while other sectors where totally
closed (such as construction). This action brought more fishermen to sea.

With regards to point (b) that concerns the need to revise the figures for 2015-2024, it is recalled
that the Oracle system uses an estimation approach for fishing effort in which the days of
reduced or zero fishing activities (such as weekends, bad weather, holidays, etc.) are handled
somewhat optimistically. In the effort data collection scheme currently in use by Oracle, only
two days of zero activity are accounted for; this almost unrestricted approach generally over-
estimates fishing effort and hence production.

The retrospective revision used a more conservative effort estimation approach, whereby fishing
effort and catch for all regions, boat-gear types and species show lower values (Figure 2 - right

! Due to problems with the MAFWR server in 2014, data for that year are not available at present.
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part of the plot). Here the days of inactivity are 6, allowing for 4 Fridays and 2 days for any other
reason (such as bad weather, official holidays, market days, etc.). To be noted that for some fleet
segments for which the monthly effort approach applies, the correction goes the opposite
direction: active days coincide with the calendar days. However, the majority of fleet segments
use the former effort scenario and the downward pattern clearly prevails.

For the years before 2017 the retrospective revision followed a mixed pattern.
The first (negative) pattern followed the conservative effort estimation described earlier.
But there was also a positive (upward) factor to consider.

Fleet data (from the 2015 census) only became available progressively for 2015-2017, also
following a progressive inclusion of several wilayas. This retrospective and positive adjustment
of effort prevailed visibly over 2015-2016. In 2017 it just balanced out the negative effort pattern
described earlier.

This mixed approach for 2015-2017, in which the prevailing factor is positive (green arrow), is
shown schematically in Figure 2 (left part of the plot). Catch/effort data for 2017 are practically
unaltered.

Figure 2 illustrates an example of the original and revised active days, and the resulting changes
to the effort estimates.

Figure 3 illustrates total production and yellowfin production for 2015-2024 and the data
revision patterns described earlier.

It should be noted here that the deduction of 6 days instead of two is simply a provisional remedy
to the more general problem of inactive days. The latter differ from area to area and across
boat/gear categories. For instance bad weather may affect purse seiners but not beach seines, or
may occur in one region but not in another. The problem will be solved by generalizing the
monthly effort scheme which is already in use for some boat/gear categories. The generalisation
of the monthly effort (whereby the total number of calendar days will be accounted for) will not
increase fishing effort because the PBA (Probability Boat Active) will become lower, due to the
lower density of boat activities when expanded over the full month.

Figure la provides a schematic description of the 0-1 and monthly effort approaches.

Activities of 10 boats in April (30 calendar days) occur on 24 active days. There are 6 inactive
days: 4 Fridays (in yellow) and 2 days of bad weather (in red). The total effort is 120 days. The
Probability Boat Active coefficient (PBA) in the 0-1 approach is 0.5 while in the monthly effort
approach is 0.4. In both cases the estimated effort is PBA x Days x Boats, which means that:

Effort =120 =0.5x 10 x 24 (0-1 approach) = 0.4 x 10 x 30 (monthly approach).
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If, however, we systematically use 30-2 = 28 active days, then the effort is over-estimated in the
0-1 approach (140 days instead of 120), and under-estimated in the monthly approach (112

days).
Fridays Bad weather
APRIL (30 days)

1|2|3(4|5|6|7|8|9|10|11|12(13|14|15|16|17|18|19|20|21(22(23|24|25|26|27 29|30
1|1 11 11 1 1 11 1 1 1
2 11 1 11 1 1 1 1 1 1 1

10 boats 3 11 11 1 1 1 1 1 1 11

4|1 1 1 11 1 1 1 1 1 1
5 11 1 11 1 1 1 1 1 1
6 11 11 1 1 11 1 1 1
7 1 11 1 1 1 1 11 1 1
8|1 1 11 1 1 1 1 1 1 111
9 11 11 1 1 1 1 1 11
10 1 11 11 1 1 1 1 1 1

376 79 210 4 5546 35 345 4 4 3 7 4 4

Calculation of PBA using the 0-1 boat approach

PBA =(3+7+6+.......

24 items

+6+4+4) [ (10+10+

..+10) =120 / 240 = 0.50

24 times

13
12
13
12
11
12
11
12
12
12

120

Calculation of PBA

using the monthly

effort approach
PBA=(13+12+..+12+12)/(30x10)

PBA=120/300=0.40

Figure 1a. Schematic explanation of the PBA when calculated with the 0-1 approach and
the monthly approach respectively. The 0-1 effort scenario results in a higher PBA (0.50)
than the monthly one (0.40)

ORACLE ESTIMATES

Boats in frame

840
103
85
45
467
40
20
20
160
264
454
87
93
18
3

9
9
1

PBA Active days

0.471
0.457
0.328
0.654
0.327

0.7
0.584
0.584
0.492
0.698
0.485
0.301
0.425
0.331
0.127
0.208
0.473
0.473

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

Estimated Effort
11469
1364
809
853
4431
812
339
339
2284
5348
6125
758
1146
173
11
54
123
14

REVISED ESTIMATES

Adays
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
31
3
3

Effort
9891
1176.775
697
735.75
3817.725
700
292
292
1968
4606.8
5277.75
654.675
988.125
148.95
9.525
58.032
131.967
14.663

Figure 2. Retrospective revision of catch/effort. In this example (March 2024) the revised effort is higher (last
three lines using all 31 days), while in the rest of cases the effort is lower, due to the use of six inactive days
instead of two.
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Original and adjusted total catch (t) for 2015-2024
(Artisanal Fisheries)
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Figure 3. Retrospective revision of catch/effort using two different different adjustment approaches
for 2015-2017 and 2018-2024 respectively. The tallow arrow describes effort reduction while the green one
indicates effort increase.
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6. Development of an integrated database for fisheries statistics

At present the fisheries statistical programme of Oman operates only one database: that for
artisanal fisheries.

Coastal fisheries statistics are based on a declarative system whereby trip summaries are
submitted to MAFWR and thereafter stored on local computers in Excel format. The quality of
data is good enough, but its scope is more limited than that of the industrial fisheries. No
information is submitted regarding fishing zone and fish size. Most importantly, statistical
coverage is limited; only 10-12% of boats submit data, out of a fleet of over 660 vessels. One of
the reasons for this drawback is the lack of a decentralised inputting interface allowing users to
directly input their data in an ordinate manner. The present practice of manually transferring data
from hardcopies onto workbooks entails data quality risks, despite the good work done by the
staff of the Statistics Group. For all these reasons the preparation of statistical reports showing
fish production and fishing effort from all three fleet segments (artisanal, coastal and industrial),
requires manual insertion of figures and laborious semi-manual calculations.

In the case of industrial fisheries the companies regularly submit e-logbook information in Excel
format. The quality of the data and the level of detail is good and in compliance with IOTC
requirements. The statistical coverage is also good; all industrial longliners and purse seiners use
a uniform format for the regular submission of production and effort information broken down to
daily fishing operations, and also showing coordinates of start/end fishing locations (Figure 4).
However, the submitted information is stored on local computers and does not form a database.
Integration of industrial data with artisanal and coastal statistics is done manually, by inserting
summaries in statistical reports and thence manually computing sub-totals and totals. Most
importantly, data submissions to the IOTC are incomplete, due to difficulties in allocating IOTC
statistical grids to summary data.

It would thus seem evident that an integrated database encompassing all three fisheries segments
has become an urgent requirement. Such a database would cater for the following data services:

a) Expanded utility of data on industrial and coastal fisheries;

b) Easy generation of statistical reports involving all three fleet segments;

c) Statistical analyses (such as effort calibration) involving all three fleet segments;
d) Better statistical coverage of coastal fisheries;

e) Easier and more effective data submissions to the IOTC.
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A | B | c | D | E F | c H bl K L " N o e a R s T U v ow x ¥ z
1
Date Logbook Submitted : Submitted by (name & CHUNG FENG HSIANG/Captain
2 position):
. Flag Country: OMAN  Vessel name: MUZDAHIRA 10TC No: 8366 Reg No: P.DUQV 143 Call sign: A4DH9
. Captain name: CHUNG FENG HSIANG  No of crew: License No: 1367
|Port

Singapore Date departure: 30/04/2024 Port arrival: Date arrival:

s departure:

Gear Configuration

, [Branch line length (m) 25m

. Float line length (m) 25m

Length between branch lines (m) 40m

Target species (m): Tuna & other [OTC approved spec

| Position Start Fishing | Position End Fishing | 1o | o | Number of ) Tropical Tuna Species
: Date il e Fishing | Cateh Unit |———— e
LONG LAT LONG LAT s s Gear/Hooks ellowfin 4PJacK | pioaye Tuna | Albacore |E

14 Tuna Tuna

15| 01/08/2024 | 90.01E | 0.495 | 89.59€ | 00.505 1800HR 0745HR 3000 |No/Ton(t)| 3/0.092 15/0.78

16| 02/08/2024 | 90.04E | 0.525 | 90.07E | 00.555 1730HR 0710HR 3000 |No/Ton(t)| 3/0.102 10/0.465 | 2/0.035

17 03/08/2024 | 89.33E | 01.165 | 89.35E | 01.225 1800HR 0730HR 3000 |No/Ton(t)| 3/0.112 13/0.686

18| 04/08/2024 | 89.326 | 01.135 | 89.32E | 01.15§ 1725HR 0950HR 3400 |No/Ton(t)| 1/0.026 16/0.931

s 05/08/2024 | 89.30E | 01.335 | 89.30E | 01.295 1800HR 0730HR 3000 | No/Ton (t) 14/0.661

Figure 4. Example of data submission by a longliner.

The implementation of an integrated database will actually constitute a National Fisheries
Information System for Oman (NFIS), since it will encompass other types of data and
information, such as species identification sheets, publications, analytical studies, etc. The
system will operate on an internet-supported platform, thus permitting easy access by data user
groups, both withing and outside MAFWR.

The Ministry’s plan is to implement NFIS during January-May 2026. A prototype system has
been developed to serve as a template for the integrated database and its dashboard. Figures 5-8
illustrate some of the functions of the new system.

CHEMATIC VIEW OF THE NEW NFIS OF OMAN

" ADMINISTRATIVE DATA

USERS, SYSTEM STANDARDS,
COMMUNICATIONS, BACKUP, IOTC
SUBMISSIONS

DYNAMIC (PERIOD-BASED)
ESTIMATES AND AUTOMATIC IOTC
SUBMISSIONS FOR INDUSTRIAL,
Online transfer COASTAL AND ARTISANAL

of Artisanal S FISHERIES
estimates ! ! |

Figure 5. Schematic view of Oman’s NFIS.
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[ Rewm | Projectinformation and statistical methodology |
MONTHLY REPORTS
Selection of period Selection of a monthly r
2024 11 v
Start year and
Submit select GLOBAL STATISTICS completion rate

1

CS - AD - Data Operator / Supervisor - Data Group Code AD : Edit selected landing 12 / 2024

Quit and return to Data Operator's functions Quit and return to Landings

Selected port(s) /site(s) :
Selected boat-gear type :

Landing record sequence : 17

Days atsea: 8
COMPUTED species total in kg) : 8,000.00

Ports with coastal vessels
Csti(HL+TL)

INPUTTING OF DATA ON FISHING OPERATIONS AND CATCH BY SPECIES

Vessel identification (i.e. license no.) :| 1055 ‘
Start date of trip as dd/mm/yyyy :| 01 | /12/2024
End date of trip as dd/mm/yyyy :| 08 ~ /12/2024
Agent/Operator/Data Collector :| Khalil Al Hammadi v
CLEAR ALL A
Multiple selection of fishing zones (max| |0TC GRID 1 (]
8) :||IOTC GRID 2
I0TC GRID 3 ¥|iotcerin2)
Remark : |
CONTROL TOTAL :| 8000
Y
Species Kg OMR/Kg OMR Kglfish #fish .
001 Emperors Lethrinidae
002 Redspot emperor Lethrinus lentjan
003 Spangled emperor Lethrinus nebulosus
004 Emperors - other Other lethrinidae
005 Turtle Chelonidae
006 Twobar seabream | Acanthopagrus bifasciatus
Species Kg OMR/Kg OMR Kgifish #fish v

Figure 6. Front-end user interface for inputting data from coastal fisheries..

01 List of estimations

TOTALS

7 /\\\ / Vi

STATISTICAL REPORTS ON ALL PERIODS

Statistical Reports.

2024 (11112) ~

13

PRODUCTION

| 01 Catch by species (in kg)

02 Catch by boat-gear (in kg)
03 Catch by port-stratum (in kg)

04 Catch by port-stratum and boat-gear (in kg)

OPERATIONS

05 Fishing units by boat-gear type
06 Fishing units by port-stratum

07 Fishing units by port-siratum and boat-gear
08 Effort by boat-gear
09 Effort by port-stratum

10 Effort by port-stratum and boat-gear

i




I0TC-2025-WPDC(CS21-21

20132023 : Catch by boat-gear (in t)
LBTraps LA A

2013-2023 : Catch by boat-gear (in t)
140000 LBTraps LA

=LA

o = /'\ =
\/

L
1000 Kg

400.00
200.00
200.00
000
1 2 3 4 5 L} 7 8 9 10 1" 12 000
2013 2014 2015 2016 2017 2018 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 202!

2019 2020 =0 2021 =0 2022 == 2023 =

Figure 7. Statistical analyses and reporting services. More efficient data submissions to the IOTC.

Effort calibration

2013-2023 : Effort standardization for selected species Hamour _ssEpinephelus
coioides (Orange-spotted grouper) - All strata selected - All boats-gears selected

ized effort and CPUE

== Norm. effort ==—=Norm.CPUE ——Linear (Norm. effort) ———Linear (Norm. CPUE)

Utilisateur Privilégié : CS - AD
Retour aux rapports s tiques

2024 - Classement des navires-engins
Toutes strates-ports sélectionnées

Exactitude = 93,3 %
AR38

Navire-engin Captures Valeurs :::::‘s‘e Cumulatif
info Sardinier 12-24 m 44575663 22054742886 548% 548%
info Chalutier 12-24 m 13245965 12692078360 230% 78%
inf Sardinier 6-12 m 15583892 7973075384 169 % 94,7 %
info Petit MAGtier 6-12 m 3104086 3818013594 35% 98,2%
info Petit MAGtier 0-6 m 3436083 2603191080 18% 100,0 %
E& Chalutier >24 m 1699810 2147183006 00% 100,0 %

Figure 8. Other examples of statistical analyses: effort calibration and multi-variate analysis.
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7. Data submissions to the IOTC

Data submissions to the IOTC have so far been laborious exercises involving manual extractions
of industrial and coastal fisheries data residing on local computers, and of Oracle records of the
artisanal fisheries. Record extractions were followed by data completion operations in order to
formulate composite codes and statistical qualifiers required by the IOTC. In several places data
completion was not feasible (for instance the allocation of IOTC grids to effort and catches of the
industrial fisheries). Most of the problems in data submission concerned the 3CE datasets.

The planned implementation of an integrated database (NFIS) is expected to facilitate data
submissions to the IOTC, in terms of both timeliness and data quality. Data from all three fleet
segments will be integrated into a single and unique database of fisheries statistics. Data
submissions to the IOTC will be generated by means of special NFIS functions. A brief
description of the expected improvements is given below.

ARTISANAL AND COASTAL FISHERIES
e Automatic filtering of species to retain those of interest to IOTC.
e Automatic allocation of fishing areas.
e Automatic formulation of composite codes and statistical qualifiers.

e Source coverage value (or value of coverage). Here Oman suggests that for sample-
based estimates the sampling accuracy? index (rather than the percentage of
coverage) be reported.

INDUSTRIAL FISHERIES
e Digitized logbooks will be pre-processed for the identification of eventual errors.

e Automatic allocation of IOTC grids using a 1 x 1 grid system for purse seiners and a 5 x
5 for longliners.

e Verification of start/end coordinates.

e Parallel use of haversine® distance and grid limits* approaches.

2 In the case of declarative systems (such as industrial fisheries), statistical coverage directly measures how complete
the data enumeration is. In the case of sample-based estimates (as in artisanal fisheries) this qualifier is less
meaningful and can also be misleading. For instance a 1% coverage of a large population of landings can prove
quite adequate and result in an accuracy of 90%. The same proportion for small populations can be inappropriate
and give an accuracy of only 75%. In the case of Oman, the overall accuracy of an estimate is a composite qualifier
that takes into account the temporal and spatial accuracy of catch and effort, as well as sampling uniformity; all
these indicators being computed separately and then combined into a single accuracy index..
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e Here Oman suggests the introduction by IOTC of a special grid code (such as GRID
NA) to cater for situations where the grid allocation has failed.

e Repeated experiments with grid allocations have shown than in more than 90% of cases
the end point lies within the same grid as the start point.

e In those cases where the two grids differ there are two options: (a) splitting catch and
effort in equal proportions or, (b) allocating the entire effort and catch to the start point.
More precise allocations are not feasible since there is no other information to further
analyse the vessel course during the day.

e The distance method tends to be slightly less precise than the grid limits approach,
mainly due to imprecise recordings of vessel movements but also because of losses of
precision in the trigonometric computations (Figure 9). One the other hand it always
returns a grid code, albeit a wrong one if the start/end points lie outside the grid system.

3 This approach measures the distance di of an (x, y) start or end point from all mid points (xi, yi) of a grid system
and returns the grid with minimum distance. All coordinates are converted to radians using the factor n/180. The
distances di are calculated by means of the haversine formula

1 —cos(x —x;) +cos(x)cos(x;)[l —cos(y —y,)]
2

d =2R

The value of R (average radius of Earth) is 6371 km.

* The grid limits approach uses the longitude x and latitude y of the start or end point and those of the IOTC grid
system (x1, yl, x2, y2) without conversion to radians. It then identifies the grid that satisfies x1<=x<=x2 and
yl<=y<=y2. The method fails if (x, y) lies outside the grid system.
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GRID LIMITS

I0TC:6205080
I0TC:6205080

I0OTC:6205080
IOTC:6210080
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
10TC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
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DISTANCE
APPROACH

IOTC:6205080
IOTC:6205080

IOTC:6205080
IOTC:6210080
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055

10TC:6100060

IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055
IOTC:6100055

Figure 9. The distance method may occasionally return less precise results than the grid limits approach.
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8. Summary of tasks for 2026

Here are the main tasks for 2026. Oman would welcome any feedback from the IOTC CMCs and
the Secretariat with regards to statistical methodology and experiences in the formulation of data
submissions to the IOTC.

a)

b)

©)
d)

g)
h)

Revision of the Oracle estimator to operate with D-6 active days for the 0-1 effort
approach and with all calendar days (D) for monthly effort.

Stepwise implementation of the monthly effort approach to all strata and boat/gear
categories, so that there should be no need to make assumptions regarding inactive days.

Increased utility of e-logbooks of the industrial fisheries.

Development and implementation of an integrated database to host all three fleet
segments: artisanal, coastal and industrial. The database will constitute Oman’s National
Fisheries Information System (NFIS).

Development of an NFIS dashboard, capable of providing data services to users of
statistical information and data.

Development of special NFIS functions for timely and complete data submissions to the
I0TC, FAO and national offices / institutions.

Increased statistical coverage of the coastal fisheries.

Inclusion of prices for coastal and industrial fisheries.



