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With a solid assurance and audit process, we can help enhance confidence in EM as a viable monitoring tool and ensure that data collected is aligned with the Commission’s broader objectives.
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[bookmark: _Toc221277797]EM Program Audit
At the RFMO level, EM governance must operate at a scale that balances effective oversight with practical constraints. Given the large number of vessels operating under RFMO jurisdictions, it is not feasible for the Secretariat to audit EM implementation at the individual vessel level. Instead, governance and accountability are more efficiently achieved by auditing each member’s data review center and EM programs. This approach allows the RFMO to verify that standardized procedures for data collection, review, quality control, and reporting are being applied consistently across members, while still enabling vessel-level issues to be identified through national systems. 
[bookmark: _Hlk221268861]Tools to assess whether minimum standards are being met could include structured questionnaires, similar to those used under the ROP, comprehensive high-level descriptions of each electronic monitoring (EM) program to support interpretation of specific questions, and supporting deliverables such as operating manuals, screenshots, and other documentation. 
[bookmark: _Toc221277798]Draft Questionnaire
Many thanks to New Zealand for initiating the development of a draft questionnaire below. The standard is described in the first column and the language in the second column describes how EM standards can be audited through prompts for a discussion and/or direct questions. New Zealand provided some examples of how they would answer the specific audit questions, and completed this process through the “sensor” standard. I have continued the formatting and entered the SSP language, and this is where I need your help.

Task: 1) Review and provide feedback on this questionnaire 2) Comment directly in the questionnaire using track changes 3) Please help to fill it in the missing information for “How this standard could be audited”. If each member would pick one or two standards to fill in, the questionnaire could be completed by the virtual meeting in April. Disregard the CMM example response~ leave these blank for now.
	[bookmark: _Hlk221183784]Standard
	How this standard could be audited
	NZ example response

	On-board user interface:
· MUST include a display on the vessel 
· MUST include software or hardware that shows EM system health status and real time images from installed cameras on the display
· MUST allow only authorized users (e.g., EM Service Providers, EM service technicians) to adjust system configurations
· COULD Include a keyboard, mouse, touchscreen, or other device to allow user inputs to the system
	Relatively simple requirement. Basically, looking for a description of the on-board user interface, what it shows and whether it can be used to adjust system settings. Could ask a question such as:

"Please confirm that an on-board user interface or display is installed on each vessel. Describe what is shown on the display - specifically whether it shows real time images and what EM system health status is shown. Comment on whether the onboard user interface can be used to adjust system configurations, and if so what controls are in place to enable only authorized users to adjust system configurations"
	As part of MPIs contract with the EM service provider, a 10" on-board display is required to be installed on each vessel. This display is installed in the wheelhouse at a position convenient for the skipper (taking account of available space and the need to ensure no electromagnetic interference with other vessel systems). 

This display turns on automatically when the control centre is powered on and shows a real time view from each of the cameras, as well as time, GPS co-ordinates, server ID and system health information (whether cameras are recording, proportion of available disk space remaining before footage is overwritten, amount of footage needing to be upload and network connectivity) – see an image of the display on page 10 of the Electronic Monitoring System Guide. 

The on-board display cannot be used to adjust system configurations. This can only be done remotely. Only MPI and the EM service provider have access to adjust system configurations remotely.


	Cameras:
· An EM system MUST be outfitted with cameras to capture imagery of fishing activity
· The number and position of cameras MUST be sufficient to capture necessary imagery to allow generation of the data fields set out in the EM data requirements.

	Critical standard. Really a question of process – what is the process for ensuring camera set up (positioning / number) meets requirements during installation and what is the process for continually assessing camera set up to make sure it remains appropriate (given potential changes in vessel superstructure and/or operational practices).

That being said some example screenshots of what is considered ‘appropriate camera placement’ and why could also be useful. 

“Describe the processes followed to ensure camera set up (positioning and number) is sufficient to capture the necessary imagery. Comment on how this is done during installation and how camera set up is continually assessed to ensure it remains appropriate. Provide example screenshots from a representative subset of vessels demonstrating what is considered appropriate camera placement, describing why (i.e. what data fields can be obtained from which image).” 
	As part of the contract with the EM service provider, cameras are required to be installed as appropriate (i.e. number of cameras and positioning) to enable view reviewers (EM analysts to collect the data attributes necessary to meet the monitoring objectives for MPIs monitoring objectives (taking into account the practical limitations of cameras). See Appendix One below.

Following installation, footage from the first trip is reviewed. During this review, senior EM analysts, conduct a detailed review to verify that camera positioning is appropriate to enable the collection of the data attributes. Procedures for conducting this review can be found on page X of the Standard Operating Manual for Electronic Monitoring. If it is not possible to collect these data attributes during this review, then the vessel is revisited and camera setup adjusted as appropriate (i.e. cameras moved or additional cameras added). The vessel is then reassessed to check that the adjustment has achieved the desired outcome. 

During routine review, EM analysts continually assess camera placement following standard processes.  If it is no longer possible to collect the required data attributes, then the vessel is visited and camera set up adjusted accordingly. 


	Cameras:
· Cameras MUST, capture imagery that meets image quality standards under typical fishing conditions that allow for an EM Analyst to generate the data fields set out in the EM data requirements. 
1. Frame rate MUST be no lower than 5 frames per second (fps) for any imagery requiring identification of species; and
2. Resolution MUST be no lower than 720p for any imagery requiring identification of species
· Should be capable of accommodating remote or onboard configuration of parameters to optimize camera functionality throughout a typical fishing trip

	Another critical standard. To audit, you would need to understand the specifications of the image and see examples.

“Describe the image quality specifications. These must include resolution and frame rate but may also include bit rate, shutter speed and quantisation parameter. If footage quality can be varied then describe how this can be done and under what circumstances footage quality is varied. Provide example screenshots from typical fishing conditions (including night fishing) to demonstrate image quality.”

<DK comment – im not sure about this requirement. Footage quality is a combination of image quality, lens cleanliness and environmental conditions (light vs dark, sunstrike etc.). To fully assess whether footage is of sufficient quality to generate required data then would need to consider camera cleaning protocols, lighting requirements etc. Also a question of the screen on which the EM Analyst is working – you can have highest quality footage you like but if you are watching on a tiny screen then you will struggle to collect the data you need>


	Footage is recorded at two different frame rates – 360p and 1fps and 720p and 10fps. Activity recognition algorithms running within the control centre then analyse each minute of 1fps footage to determine whether there is a human in frame of any camera (humans in frame being a proxy for fishing activity occurring). If a human is detected in frame of any of the cameras, then 720p/10fps footage from all cameras for that minute is tagged for upload from the vessel and made available to the EM Video Analyst. If no human is detected in frame for that minute, then only the 360p/1fps is uploaded. This is a mechanism used to control the volume of footage transferred and stored (and thus costs). 

Image quality parameters can also be varied remotely on a camera-by-camera basis by both the EM Service Provider and directly by MPI. Parameters that can be varied include resolution, frame rate, bit rate, quantisation parameter, shutter speed and the use of night vision (infrared) and the light level at which night vision is initiated. This ability enables image quality settings to be varied as appropriate to match the view from that camera – taking into account that higher image quality results in increased transfer and storage costs and higher processing capacity on the Yellowfin. For example improving image quality for those individual cameras where the highest quality image is needed (e.g. to identify fish species), reduced footage quality for those cameras where higher quality footage is not needed (e.g. cameras placed specifically to verify use of bird streaming lines), use of night vision for cameras covering areas of the deck not well-lit and adjustment of shutter speed to reduce horizontal banding on cameras located close to the vessels LED lights.


	Recorded imagery
· MUST be recorded in a widely used and accessible video or image file format, such as MP4 or JPEG, or other compression standards that are able to be viewed
· MUST include a timestamp, location, and vessel identification information on the video or image
	Simple standard. 
“Describe what format video is recorded on and confirm that this format is able to be viewed by EM Video Analysts. Confirm that video imagery contains a timestamp, location and vessel identification embedded within the image and provide a screenshot to demonstrate”.
	Video footage is transcoded on the control centre into H264 format which is able to be viewed by the EM Video Analyst through the Monitor Review Platform.

A watermark is applied to footage as it is captured from each camera. This watermark contains the control centres serial number, the name of the vessel the footage was captured on, the GPS coordinates of the vessel at the time of capture, and which of the vessel’s cameras captured the footage. The time of capture in UTC and the presentation timestamp are also appended to the end of the watermark. The watermark is applied to the top-left corner of the footage, and is scaled according to the footage’s resolution, so that it retains the same rough size and position across all pieces of footage. To aid in the visibility of the watermark in all recording environments, the watermark is displayed as white text with a black border. As the watermark is applied as and when footage is recorded, there is no way to remove the watermark from the footage once applied

	Geolocation Data and Device
· A geolocation device MUST record vessel location coordinates and the associated date and time in a format capable of integration with EM Records.
· The geolocation device MUST be installed and remain in a location in accordance with the manufacturer’s guidelines such that the device can reliably function 
· The EM system COULD transmit geolocation data and associated date and time, and vessel identification information to DRCs on a regular basis, as defined by the relevant program requirements, throughout the duration of a fishing trip in a format compatible with DRC software
· The EM system COULD be able to verify whether transmissions of geolocation data and associated date and time, and vessel identification information to DRCs are successful
· If the EM system is unable to transmit geolocation data due to a communication error, it SHOULD store    geolocation data and automatically send it as soon as practically possible after communication is restored.
	Simple standard. 
“Confirm that a geolocation device is installed on each vessel and that location coordinates and date/time can be integrated with EM records”
	GPS data (including time) is collected and written to a JSON file while footage is being recorded.  The data is collected through the control centres inbuilt GPS module. Location co-ordinates are collected through the control centres dedicated GPS antennae which is installed by the EM Service Provider. GPS antennas are weather and waterproofed, locked in place, and provide as much physical protection as possible to avoid accidental damage

GPS data is uploaded from the vessel when in network range and is integrated with footage within the review platform. If the vessel is not in network range then footage is cached and transferred when next within range. 

	[bookmark: _Hlk221194501]Uninterruptible Power Supply 
· The EM system SHOULD include a UPS in the event that the main source of power is interrupted.
	Simple requirement – could be a Y / N. If asking for details of the UPS then key factor is how long it can power the system for post power loss (although I could understand if CCMs could be reluctant to provide this).
“Does the EM system include a UPS? If so, please describe how long the UPS is able to power the EM system in the event of a power loss”

	During installation, EM service provider technicians perform individual vessel assessments and remediation activities (typically electrical system upgrades) to ensure a stable power feed for the system.
The standard EM system deployed does not include a UPS. However, a version of the control centre has been developed containing a UPS able to power the entire system (including recording footage from all cameras) for approx. 18 minutes following main power loss. Control centres containing the UPS are available for deployment on specific vessels if required.


	Sensors 
· EM systems SHOULD be outfitted with sensors, which may include the use of camera imagery as a synthetic sensor, to determine whether fishing activity is occurring, e.g., hydraulic or drum rotation sensors. If the EM system is outfitted with sensors, then it SHOULD be capable of generating and recording a log file of readings from system sensors stored in a similar manner to time and geolocation information
	Sensors are essentially a way of controlling costs / privacy impacts by minimising the amount of irrelevant footage captured using a mechanism that is outside the direct control of the fisher (i.e. not through an on / off switch). Various ways of doing this (it’s one of the simplest uses of AI) so would need the question to be quite open. 
Question of how much info is required given this is a ‘should’ requirement – but key aspects to understand would be whether sensors are used to initiate capture of footage or just movement of footage from the vessel (or both). If former, then it’s important to understand what the run on times are (i.e. for how long the cameras keep recording after the sensor is triggered) and whether these can be adjusted. If the latter then, then interested to know whether there is any ability to ‘recall’ footage that hasn’t been transferred.
“Does the EM system use sensors (including camera imagery as synthetic sensors) to initiate the capture and/or transfer of footage in any way? If so, briefly describe how the sensors operate including (where relevant)
· What type of sensor is used (mechanical vs synthetic);
· Whether sensors initiate footage capture and/or transfer of footage from the vessels;
· If initiating footage capture, what the camera ‘run on’ times are (i.e. for how long the cameras keep recording after the sensor is triggered) and whether run-on times are customisable;
· If controlling footage capture, whether there is any ability to retrieve and review footage that has not been transferred from the vessel; 
· What processes are used to assess whether sensors are accurately detecting fishing activity; and
· Whether a logfile of reading from system sensors in stored in a similar manner to time and geolocation information.”

	As noted above, camera imagery is included as a synthetic sensor to determine whether fishing activity is occurring.

Footage is recorded at two different frame rates – 360p and 1fps and 720p and 10fps. Activity recognition algorithms running within the control centre then analyse each minute of 1fps footage to determine whether there is a human in frame of any camera (humans in frame being a proxy for fishing activity occurring). If a human is detected in frame of any of the cameras, then 720p/10fps footage from all cameras for that minute is tagged for upload from the vessel and made available to the EM Video Analyst. If no human is detected in frame for that minute, then only the 360p/1fps is uploaded. This is a mechanism used to control the volume of footage transferred and stored (and thus costs). 


	[bookmark: _Hlk221195761][bookmark: _Hlk221195718]Control centre (this should be at the top, will fix in next version)
- The EM system control centre:
a. MUST control all onboard EM hardware components.
b. MUST be able to connect to the vessel’s power source and sustain this power source throughout the duration of the fishing trip.
c. MUST store and SHOULD transmit system health status information.
d. MUST have sufficient storage capacity for all EM Records required to be generated [during a fishing trip] until EM Records are transmitted to a DRC for review.
e. SHOULD have sufficient backup storage to mitigate potential data loss.
f. SHOULD have unambiguous and unique identification of storage devices (e.g., barcode on hard drives).
g. MUST allow EM records to be transmitted, stored or accessed securely. To secure EM records, the system SHOULD be equipped with applications such as user logins, EM record encryption and firewalls.
h. MUST store all EM Records on storage devices and in formats that are compatible or can be readily translated into formats that are compatible with CCMs DRC hardware and EM review software.
	
	

	[bookmark: _Hlk221278326]Communication system
a. The EM System SHOULD have or integrate with at least one network communication system that enables the reliable and regular transmission (e.g., daily or weekly, hourly) of near-real-time data on system health (including still images for EM system status verification when prescribed by the program requirements), sensors (if applicable), and geolocation to DRCs during all fishing activity, and to the extent possible, supports remote access to the EM system by the EM Service Provider or their designated service technicians.
b. The network communication system(s) SHOULD be a widely used and globally recognized technology, such as:
          -3G, 4G, or 5G cellular networks.
          -Wi-Fi
         -Satellite communications.
c. The EM system COULD be able to verify whether transmissions of data on system health (including still images), sensors, and geolocation to DRCs are successful.
d. The EM System SHOULD have ethernet or any other communication system allowing data transfer and remote access to the system via the onboard connection.
	
	

	Weather Resistance
EM hardware components that are utilized on deck and are exposed to the elements (e.g., sensors and cameras) MUST be sufficiently dust and water resistant (e.g., IP66) and durable (e.g., corrosion, impact, and vibration resistant) to operate reliably under the range of conditions expected in their location on fishing vessels. IP67 or IP68 SHOULD be used for those locations where significant water contact is expected.
	
	

	[bookmark: _Hlk221196639]Tamper Resistant and Tamper Evident
a. The onboard hardware MUST be robust and tamper evident to mitigate the risk of intentional sabotage or malfunctions. This MUST include physical and/or software features.
b. The EM System SHOULD feature a login history tool which allows the tracking of information on when and by whom system configuration settings have been accessed offering insights into possible tampering attempts.
	
	

	[bookmark: _Hlk221196774]Compatibility with Other OnBoard Equipment
The EM System SHOULD be capable of functioning in close physical proximity to other onboard electrical and hydraulic equipment (i.e., EM System operations MUST not be materially impacted by the presence of other onboard electrical equipment and MUST not materially impact the proper functioning of other onboard electrical equipment).
	
	

	[bookmark: _Hlk221196912]Compatibility with DRC Review Software
All EM Records generated by the EM system MUST be in a compatible format or be able to be converted into a compatible format, to allow the ingestion of the EM Records into an analysis software being used.
	
	

	[bookmark: _Hlk221197034]Capable of Spatial Calibration 
An EM system SHOULD have capability for spatial calibration for accurate image and fish length measurements.
	
	

	[bookmark: _Hlk221199829]System Health Status
The system SHOULD execute a system health test either automatically or when initiated by user and MUST provide a visual signal on the display that the system is operational (i.e., it should be obvious, simply by looking at the
display, whether or not the system is working properly).
a. The EM system MUST be able to generate a log file that allows an EM program to determine the operational health status of the system. The log file SHOULD include details of EM system processes, including, but not limited to: 
I. System power up 
II. System shutdown planned System shutdown unplanned (e.g., power cut)
III. Camera connectivity
IV. Camera recording start and stop times (planned)
V. Camera recording error
VI. Available hard drive space
VII. Sensor connectivity, if applicable
VIII. Sensor recording start and stop times (planned), if applicable
IX. Sensor recording error, if applicable
X. Activation and deactivation of recording triggers (e.g., vessel speed, drum rotation sensors, geofencing, and time scheduled), if applicable

b. System SHOULD undertake regular system health checks throughout the duration of the fishing trip at a frequency defined by the EM Program and MUST show malfunction alerts (errors and warnings) on the display of the user interface (Onboard User Interface) of the control centre.
c. The EM system COULD be able to capture and store single frame images from each onboard camera on a regular basis (e.g., timed intervals, such as hourly, or on event triggers such as geofences) to show that cameras are operational, not obstructed, obscured, or displaced.

	
	

	[bookmark: _Hlk221197677]EM system installation
CCMs SHOULD ensure that their EM Service Provider or their designated installer complies with the relevant EM standards. To this end, CCMs are encouraged to refer to Annex 1 (voluntary guidelines for EM system installation).

The vessel owner or their designated representative:

a. MUST provide information describing the vessel configuration and systems to facilitate EM system installation.
b. MUST make the vessel and appropriate personnel (such as engineers, fishing master, multilingual staff, etc.) available and provide the EM Service Provider unfettered access, including to the ship’s power supply, to complete EM system installation.
	
	

	Vessel Monitoring Plan
a. Vessel owner or EM Service Provider MUST complete a Vessel Monitoring Plan and submit it to the CCMs DRC for approval.
b. A copy of the approved Vessel Monitoring Plan SHOULD be maintained aboard the vessel at all times during fishing operations.
c. Vessel Monitoring Plans MUST be updated and submitted to the EM Program at a frequency determined by the EM Program and anytime changes are made to information or requirements outlined in the VMP (e.g., new vessel contact information, change in EM System configuration, change in catch handling guidelines).
d. The Vessel Monitoring Plan:
i. MUST include contact information for the EM Service Provider, vessel owner(s), and vessel operator(s), and base manager(s) (if applicable).
ii. MUST include general vessel information as specified in the EM data requirements
iii. MUST include a diagram, description, and photo(s) of the vessel layout that identifies where key fishing activities will occur on the vessel (e.g., hauling, sorting, discarding) and COULD include measurements of all items, tools, or areas on the vessel that EM to support estimation of lengths of fish caught.
iv. A description of the EM setup:
· MUST include the number and location of cameras including images of their installation location and an image from each camera’s perspective, and include nighttime images, as appropriate, to demonstrate sufficient lighting.
· MUST include a description and image of the location of all other components of the installed EM system (e.g., geolocations system, EM control system, sensors, power supply).
· MUST include relevant details of system configuration settings, including:
· Camera configuration settings (e.g., frame rates, resolution, bitrate)
· Sensor units and threshold values, if applicable
· Data recording frequencies and/or sensor triggers for recording, if applicable
· Software and Firmware versions
· Spatial calibration settings, if applicable
v. MUST include any catch  handling procedures required to ensure that EM Records allow collection of the data fields set out in the EM data requirements (e.g., handling in view of cameras, allowable discard locations). See Annex 2 for references to existing catch handling procedures.
vi. MUST include vessel duty of care responsibilities to prevent system malfunctions and ensure effective operation of the system, such as:
· Verifying system functionality at the beginning and at regular intervals throughout the duration of each trip

	
	

	[bookmark: _Hlk221200056]Field and Technical Support Services
The vessel owner/operator:
a. MUST follow duty of care responsibilities described in the Vessel Monitoring Plan.
b. MUST report EM system malfunctions to the appropriate contact as outlined in the Vessel Monitoring Plan. This should be done as soon as is practicable, and include details of the date, time, and, if possible, the geolocation when the malfunction was first detected.
c. MUST follow vessel responsibilities outlined in the Vessel Monitoring Plan in the event of system malfunctions. 
d. The EM Program:
i. MUST define vessel responsibilities in the event of system malfunctions that describe the steps that must be taken under different failure scenarios.
ii. SHOULD respond to EM Service Providers or vessel owners/operators in a timely manner.
	
	

	[bookmark: _Hlk221279674]EM Analysis Software
The DRC MUST use EM analysis software to facilitate the generation of EM Data from EM Records. The EM analysis software:
a. MUST be compatible with the file types, data structures, syntax, and semantics of EM Records that will be analysed with the software.
b. SHOULD be the latest version of analysis software, including security patches
c. SHOULD be able to display EM analysed output:
i. Display the vessel track on a map based on geolocation data integrated in the EM Records, with an option to display the geolocation data of each vessel.
ii. Display synchronised imagery from all cameras simultaneously with zoom capability and other relevant imagery features.
iii. Display a visual timeline with sensor readings or status, if applicable.
iv. Display synchronised sensor data (including vessel heading and speed) and video imagery simultaneously, if applicable.

d. SHOULD be able to spatially calibrate an image and measure the length of species brought onboard as required by the EM Program (e.g. through a digital measuring tool in the EM analysis software).

	
	

	[bookmark: _Hlk221200249]EM Analysis Workstations
The DRC MUST have EM analysis workstation(s) where EM Analysts will use EM analysis software to generate EM Data from EM Records. The EM analysis workstation:
a. MUST have hardware and software, or cloud-based platforms that enable effective EM analysis
b. MUST have reliable data transmission capabilities sufficient for efficient streaming or download/upload of data required for EM Records analysis, reporting of EM Data, and storage of EM Records.
c. MUST have proper ergonomics that support analyst well-being, quality, and efficiency.
d. MUST be designed to minimize the risks to commercially sensitive information.

	
	NZ example response

	[bookmark: _Hlk221200432]EM Analysts
The use of EM software to generate EM Data from EM Records MUST be conducted by EM Analysts. The EM Analysts:
· MUST complete an appropriate training program which covers materials including (but not limited to): species ID, basic fishing practices, and EM review processes).
· EM analysts MUST/MUST not be employees of a fishing company involved in the observed fishery or have other direct conflicts of interest.
Training should cover the EM analysis process and relevant topics identified from the Agreed Minimum Standards and Guidelines for the Regional Observer Program (https://www.wcpfc.int/wcpfc-regional- observer-program-standards%20latest ;pg 12).
	
	

	A system to monitor EM System health on vessels
The EM Program SHOULD have a health monitoring system to receive and display near real-time information of onboard EM System health status (System Health Status), this SHOULD include still images to verify functionality of onboard cameras (System Health Status) and geolocation data (Geolocation device). This system may be part of the DRC.
If applicable, the onshore health monitoring system MUST receive any malfunction alerts (errors and warnings) that have been generated from the onboard health monitoring system.
The health monitoring system SHOULD be able to display the latest geolocation of all covered EM Systems on a map.

	
	NZ example response

	Storage of EM records and EM data
EM records and associated EM data MUST be retained in accordance with any WCPFC audit requirements.
	See question below
	



[bookmark: _Toc221277799]Questions for audit process
Please feel free to comment throughout this document anywhere you see fit, I am just listing outstanding questions I could think of to make sure we addressed all aspects of the audit/assurance process. Feel free to add your own questions for the IWG too!
1. How long should EM records and associated EM data be retained?
2. Recognizing that these assessments can largely be conducted through document review and remote virtual consultations, are there specific circumstances under which in-person audits would be necessary or would provide additional value?
3. What specifics should the comprehensive high-level descriptions of each electronic monitoring (EM) program include? 
4. What other supporting documents besides operating manuals and a screenshots, be provided to the Commission?


[bookmark: _Toc221277800]Data Quality Assurance (Secondary Review)
The aim of a data quality assurance process is to establish the accuracy of the data produced by an EM data review analyst and EM system integrity through verification and validation processes.

EM Data Verification: The process of evaluating the completeness and compliance of a collected data set against the required data fields, format, protocols and normal range of expected results.

Data verification Processes include the secondary review of EM data by an EM data quality reviewer to verify:
Completeness of data fields and formats  
Critical Incident assessment 
Truth of unusual events 
Technique of established protocols followed 


EM Integrity Verification: The process of verifying that EM systems are functioning correctly throughout a trip. This includes checking for video gaps, dirty camera lenses, and if warranted, sensor failure and ensuring the system was activated at the dock before departure.



Proposed scenarios for Data Quality Assurance of EM data and integrity of EM Systems
What are the pros/cons of each scenario? Which one do you prefer?

1. Secretariat Assurance
· Secretariat is responsible for reviewing and re-analyzing a percentage of each CCM's EM footage.  The review could be done by trained Secretariat staff or a third party. 
· Specific footage would be requested by the Secretariat (either by a random selection of sets/trips or a more representative sample of sets/trips) and sent either to the Secretariat, to the Secretariat to pass on to the third-party, or directly to the third-party. 
· If analysis was done by a third-party, results could be reported in a variety of ways, in increasing levels of specificity.


2. CCM-directed Third-Party Assurance
· CCM is responsible for contracting an independent third-party (i.e., one that is not involved in the domestic EM program) to complete the assurance process.  
· The Secretariat could require that specific sets/trips be analyzed (as above), or the CCM or third-party could be required to select a random or representative sample of sets/trips
· The CCM would provide the footage to the third-party
· As above, the results could be reported to the Commission, either by the third-party directly or through the CCM, in a variety of ways, in increasing levels of specificity.


3. CCM Assurance
· CCM is responsible for completing the assurance processes and ensuring it is done by individuals that were not involved in the initial analysis.
· The Secretariat could require that specific sets/trips be analyzed (as above), or the CCM could be required to select a random or representative sample of sets/trips
· As above, the results could be reported to the Commission by the CCM, in a variety of ways, in increasing levels of specificity.

[bookmark: _Toc221277801]Questions for assurance process
Please feel free to comment throughout this document anywhere you see fit, I am just listing outstanding questions I could think of to make sure we addressed all aspects of the assurance process. Feel free to add your own questions for the IWG too!

	1. Does the IWG want to develop metrics* to “score” the secondary reviewed EM data?
a. What is a reasonable threshold for acceptable data?
b. What are the consequences/implications if the accuracy threshold is not met?


*Examples of metrics used in other EM programs can be found in Attachment 1

	2. How many trips/sets should undergo secondary review?

a. Full secondary review of all data from a trip?
b. Partial (50%, 20%, 10%, 5%) of the trip?
c. How selected? Random?
d. First year X amount, year 2 less than X amount, etc?
e. Any other ideas?



	3. When should secondary review be conducted?
a. Monthly, quarterly, annually?

	4. If the secondary results are submitted to the Commission, how often? 
a. How can the Commission use these reports to ensure quality of data and integrity of data systems? 


[bookmark: _6llay3f902gp]

[bookmark: _Toc221277802]EM Verification
A process to assess accuracy of a set of data using analogous but independently collected sources to substantiate the veracity of data and information. Please comment throughout the document for each proposed cross-check.
[bookmark: _Toc221277803]Proposed ways to use VMS to cross-check EM data?
· Time synchronization and spatial alignment
· Interpolate VMS positions if pings are sparse (e.g., every 30–60 min) so they line up with EM events like set start/end.

· Cross-check effort intensity
· Number of sets (EM) vs inferred fishing events (VMS speed + turning angle analysis)
· Duration of sets/hauls (EM timestamps vs VMS-derived activity windows)
If EM shows fewer sets than VMS-inferred fishing events, that may point to:
🚩	Missed EM annotations
		Camera downtime
		Intentional underreporting

· Support EM review prioritization
· Flag EM trips where VMS shows unexpected fishing behavior
· Prioritize review when:
· Fishing occurs near boundaries
· Unusual patterns (very short sets, odd locations)
· VMS gaps coincide with EM camera outages


· System Health Data Reports
· Vessels already transmit VMS positions via: satellite terminals (Iridium, Inmarsat, Argos, etc.) and sometimes cellular when near shore. EM systems could connect to the same satellite terminal, and 
· Health information embedded in VMS messages transmitted with every VMS position report.
· Secretariat Ingests VMS + EM health data together and displays vessel status on dashboards
		🚩	Chronic camera outages
Suspected tampering
Repeated power interruptions


[bookmark: _Toc221277804]Proposed ways to use logbooks to cross-check EM data?
The value is in comparing the two systematically, not expecting a perfect match.
1. Set occurrence, timing and location
· Logbook set reported: yes/no
· Set date and time vs EM timestamps
· Number of sets per trip

If EM shows fewer sets than VMS-inferred fishing events, logbook set with no EM evidence, large time offsets that may point to:
🚩	Simple reporting errors
Misunderstood set numbering
Potential unreported fishing

2. Cross-check catch and bycatch
· Species presence/absence
· Order-of-magnitude catch counts
· [bookmark: _wrl7rgtkhp7j]Retained vs discarded proportions

[bookmark: _djz35x4hh28q]
[bookmark: _Toc221277805]Proposed ways to use landings data to cross-check EM data?
EM is what was caught and handled at sea while Landings is what entered the market.
The gap between them tells a story. This may be a valuable tool for EM and transshipment.

1. Compare EM-derived retained catch with landed weights. Small differences are normal. Big structural differences are not.
· Species presence/absence:
· Landed species not seen on EM
· EM-observed retained species not landed

· Order-of-magnitude consistency:
· EM suggests 2–3 t tuna, landing shows 200 kg (🚩)

· Composition:
· Species mix proportions broadly align

2. Detect unreported discarding or high grading
       	 Patterns to look for:
· EM shows:
· Frequent discarding of marketable fish
· Selective retention by size or quality

· Landings show:
· Narrow size ranges
· Lower total weight than EM envelope suggests
🚩 This combination can indicate: High grading, Unreported transshipment, Misreporting at landing

3. Fleet and vessel level trend analysis
Aggregate over time:
· EM-retained vs landed ratios by vessel
· Species-specific conversion stability
· Sudden shifts in landing composition

🚩 This combination can indicate: One vessel consistently landing less than EM predicts, steep-changes after regulation updates, outliers relative to peer vessels



[bookmark: _Toc221277806]Proposed ways to use high seas boarding inspections to cross-check EM data? 
1. Cross-check vessel activity state
2. Compare retained catch onboard vs EM expectations
3. [bookmark: _bzeyxc9788lq][bookmark: _Toc221277807]Validate EM system integrity

Attachment 1
Below is an example of re-analysis metrics used by the Nature Conservancy in support of The Tuna Transparency Pledge (TTP), an initiative led by The Nature Conservancy (TNC) with support from a variety of NGO, industry, and governmental collaborators to achieve 100% on-the-water monitoring—via electronic monitoring (EM) and/or human observers—across all industrial tuna fishing vessels. 
Catch Events
EM Service Providers are expected to meet the following data performance standards for catch events, which will be validated through the third-party audit process. 
	Catch Type
	Data Element
	Required Alignment with Third- Party Audit Review

	Total
	Total count of retained catch events
	+/- 5%

	Total
	Total count of non-retained catch events
	+/- 5%

	Target Species
	Total count of retained target catch
	+/- 5%

	Target Species
	Total count of retained target catch by species
	+/- 10%

	Target Species
	Total count non-retained target catch
	+/- 10%

	Target Species
	Total count non-retained target catch by species
	+/- 20%

	Primary Non-Target Species
	Total count of retained primary non-target catch
	+/- 5%

	Primary Non-Target Species
	Total count of retained primary non-target catch by group (e.g., tuna, billfish)
	+/- 5%

	Primary Non-Target Species
	Total count of retained primary non-target catch by species
	+/- 10%

	Primary Non-Target Species
	Total count of non-retained primary non-target species
	+/- 10%

	Primary Non-Target Species
	Total count of non-retained primary non-target catch by group (Tuna, billfish)
	+/- 10%

	Primary Non-Target Species
	Total count of non-retained primary non-target catch by species
	+/- 20%

	Secondary Non-Target Species
	Total count of secondary non-target catch by group (e.g., tunas, billfishes, rays, other bony fishes)
	+/- 25%

	ETP Species
	Total ETP Catch Events
	+/- 10%

	ETP Species
	Total turtle catch events
	+/-10%

	ETP Species
	Total shark catch events with species brought onboard identified to the species level
	+/- 10%

	ETP Species
	Total shark catch events not brought onboard identified to the lowest order practicable
	+/-20%

	ETP Species
	Total seabird catch events
	+/- 20%

	ETP Species
	Total marine mammal catch events by species
	+/- 10%




RAW EM VIDEO AND DATA STANDARDS (Example cont’d)
No more than 20% of the sets selected for review may have EM system or video quality issues flagged that prevent a full review of the set. EM quality issues due to crew failure to meet their EM duty of care or vessel monitoring obligations will not be included in this calculation. If the quality of raw EM video and data falls below this standard, the EM Service Provider must develop an improvement plan. This plan must be presented to the EM Program Coordinator who will approve implementation. If raw EM video and data quality continue to fall short of this quality standard, the fishing company/vessel may withhold payment for sets that are of insufficient quality for EM review and the supply chain sponsor withholds incentives for supplying raw material caught with EM. 

A typical longline vessel will make approximately 180-250 sets per year which means that an average of 36-50 sets per vessel will be flagged for EM review. Based on this “typical vessel” and quality standard, between 9-12 sets selected for review may have insufficient quality for accurate analysis and be replaced with a substitute set for review and still meet the performance criteria. 
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