
Welcome to the 
Imagery Workshop!

Monitoring Purposes/Objectives

Agenda - Day 1

10:00-12:00 - Morning 
session

Formal start of Workshop
followed by presentations of 

case studies

12:00 - 13:00 - Lunch 

13:00 - 17:00 Afternoon 
session

Presentations of new/novel 
methods  techniques – 

looking forward 

Coffee break

Brainstorming on concept
board

Pre-survey 
Planning

Statistical 
Analysis

Image 
Processing

Data Collection

Follow the relevant dotted line to find the 
working space for your station!

Monitoring 
Purposes/ 
Objectives

Data Collection

Statistical Analysis

Pre-Survey PlanningImage Processing

Agenda - Day 2

09:30-12:00 - Morning 
session

Develop flowcharts for first 
priority purposes

12:00 - 13:00 - Lunch 

13:00 - 16:00 Afternoon 
session

Developing flow charts for 
secondary priority purposes

Coffee break

Review of actions and 
decisions made

Feedback

Our aim: to review current drop camera still image processing and statistical 
analysis methods used by UK Government agencies to agree recommended 

guidelines that can be used for monitoring of the UKs MPA network

Presentations

Comparison of 
images of 

different quality

Quality check images before 
sending to contractors. We don't 
want to pay to know an image is 

unusable.

 define objective and questions early 
as possible. 

Look out for similar studies or and 
check for feed backs and lessons 

learned. 

video or still  that matters ?

Univariate 
diversity 

indices per 
BSH/biotope/

habitat

Biological
• Larval 

settlement

Standardise image annotation 
software e.g. BIIGLE

AND the rules people use (label 
trees)

Using an appropriate tests fit for 
purpose.

Oversight from stats person to 
ensure correct tests.

Knowing the variables in advance, if 
possible.

Taking enough data, too much is 
better than too little.

Value for money, both in survey time 
and processing in-house or 

contracted out.

Look at species 
indicators per site 
(not necessarily 

UK wide 
indicator) rather 
than community 

analysis

How many 
images do 

you need to 
answer your 

question?

Separate 
video and 

stills or 
Cathix?

Define objectives and suitable 
analysis before determining type 
of video (forward or downward 

facing) and sample sizes. 

Build in 
repeat 

stations 

try get an 
understanding of 

how much detail you 
need 

Consult with someone with 
statistical expertise if not 

available within organisation. 

Statistical 
training and 
upskilling. 
Regularly 

involvement of 
statisticians in 

Reporting.

How do you 
integrate 

information on 
mobile and sessile 

fauna from 
imagery? Images 

and video?

would% cover, 
points, or other 

forms of analysis 
work best?

Stats to determine sample size is 
very useful. 

Light 
colour and 
intensity?

Light colour - are 
we using the 

most appropriate 
light sources

Good 
quality 
lighting

The question determines the type of 
equipment, e.g. diver, drop frame, 

ROV and the type of vessel 

Laser 
scaling

colour 
correction / 
colour card

Clearly 
define 

what you 
are 

sampling 

Manual 
image 

capture to 
obtain best 

quality

Need clear 
understanding of 
question trying to 

answer/aims

How to assess 
assemblages / community 

structure i.e. beyond 
individual species?

Method to 
standardise and 
compare control 

sites

Video lens 
distortion / 

correction for 
measurement

Redundancy spare days, 
extra sampling for 

habitats. Prioritisation 
plan

Environmental
• Habitat composition

• Presence of anoxia

• Sediment profile imagery

Considering the 
type of 

abundance 
information

Condition assessments
Presence, extent and health of specific habitats

Anthropogenic
• Disturbance on seabed e.g. 

trawl marks

• Abundance of litter

• Eutrophication

Consider multivariate stats 
as a 'sense check' if your 
monitoring focusses on 

key species, just to make 
sure you aren't missing 

assemblage / community 
changes more widely

labelling data sets 

Currently focus is just 
on what is there - 
gathering baseline 
data, but will move 
towards measuring 

change in extent, 
change in abundance 

What data is already out 
there, from MPA, UKHO, 

oil and Gas, MOD

How everyone 
understands a good image  
to identifiable as  a species 

(although NMBAQC 
guidelines) every new 

image is very subjective in 
its indenty.

start integrating 
deep learning 

networks 

Sharing of image 
processing tools to 

automate the process for 
large datasets

Temporal resolution 
to be considered

Plan survey on realistic 
budgets

Standardised methods is 
important for spatial and 

temporal consistency.

Better carry through 
from substrate 

character to sampling 
design to analysis - 
statistical analysis 
should not be an 

afterthought

Dont plan surveys 
when visibility or 

stormy weather just 
because of availability 

of the vessel

Appropriate sampling 
strategy - determined by 
objectives and statistical 

analysis

Rough plan of statistical 
analysis to answer 

questions - Consultation 
with statisticians. Make 

sure it is robust

Impact studies e.g. fisheries
• Physical impact of fishing gear on sensitive 

features

• Long term impact of fishing on specific species or 

communities

How to account 
for high 

variation or lots 
of 'zeroes'?

Important to have a 
feedback loop

Feedback loop on 
sampling design - better 

representation of site 
and biota

Comparison of features / habitats 
across different MPAs

using stats to identify 
when you have collected 

enough information  

We are working with SAMS 
on an AI tool to identify 

PMFs and biotopes. 

Look at previous data if 
available to ensure can 

compare if possible

New HPMA - focus will be on 
measuring recovery. Statistics to 

demonstrate recovery will be key. 

Consistent 
distance from 
seabed (image 
quality/field of 

view)

Groundtruthing / 
Baseline surveys

Standarised effort

HOW? 
Things we do not currently have the 

skills, technology, confidence in 
methods to do.

Developing remote / AUV 
surveys - Automating stuff - 

making it cheaper

Maintaining 
camera settings

Collection of 
ancillary data to 

look at 
environmental 

variables

Data structure needs to 
be consistent

Communicate 
to other albs  

for undates and  
procedural 

changes.

Maintaining 
consistency of 

approach, methods, 
standards and 

settings across areas 
and time series

NOW· 
Tried and tested methods and 
approaches that are commonly 
used by government agencies.

Site knowlde - 
incorporate 

previous data! - 
iterative 
planning

Staffing and 
roles clearly 

defined

WOW!
Novel approach using existing 

skills, and technology, that would 
achieve our requirements.

Dont' reinvent the wheel - 
check the NMBAQC 

previous work

Important to have 
contingency sites 

in case original 
plan doesn't go to 

schedule

Consistent imagery 
processing pathways 

between ALBs

Determined by 
objectives and 

affects data 
collection

Standardisation of 
images by FoV

Plan B and Plan C need to 
also have a be planned 
into statistical design - 

what can be left out, how 
will change to plan A affect 

outcome - does whole 
plan need to change.

LIDAR / Photogrammetry + other novel 
techniques

Cross ALB training on 
processes such as use of 

BIIGLE, python 
processing

Understanding the 
limitations of your 
approach with the 

equipment you 
have available - will 
influence what you 

can ask / analyse

Data repository is a must. 
where you will have given 

an example of the best 
data sets based on how , 
when, why scenario for 

reference.

Consider covariates and how to 
analyse wider data to help 

determine cause of observed 
changes.

If data collection doesn't go to plan - 
ability/knowledge to perform appropriate 

statistics on available data

Risk 
assessments

Back up plan. 
Plan for A, B 

and C. 

Need to find 
time/resource to tidy 
up and debug scripts 

into a shareable 
usable format

Monitoring for evidence of 
recovery

What questions are we asking? 
But also, future proofing - if we 

want to collect data and use 
many times, what questions 

might we want to ask in future? 

Survey needs a lead 
scientist who 

understands the 
survey plan and the 

data analysis plan

Collecting max 
photos to sample 

from - not just 
sticking to every 
30/60 seconds

Make sure 
spare parts 

for 
equipment 

are on board

What do you want to know?
What do different ALBS want to know to deliver value?

Does the fulfil that?
Contingencies for failures or to maximise time.

Does it fulfil the obligations?
Is it the right time of year or conditions?

Is your survey actually do-able? , can you physically survey 
how you plan to?

Is it futureproof or does it provide enough data if it is a t0?
Is the equipment required available, and is it being used 

correctly?
Do you have to replicate previous surveys?

Is there existing data you can use?

Plan for on-board 
tweaks to improve 
quality of data- be 
able to respond to 

weather/equipment 
issues etc. 

Ensure analysis is delivering 
the answer to your objectives 
with the confidence and level 

of resolution required.

Continuation/ updates of a 
workshop like this. To look at 
whether the strategies we set 
out in this one are or are not 
working. Lessons learned etc

Getting the right 
permissions for 
the location you 
want to assess 

e.g. wind 
turbines, fish 

farms.

Contingency plan for 
equipment repairs - staff 
technical capability and 

supply chain if need to go 
into port. 

Make sure 
images are 

backed up pre-
processing

Timestap quality control - 
compare image and video 
times - do still time stamps 

match video time

Define what imagery is 
acceptable or not and 

limitations of that

Can imagery actually 
answer your 

question? The things 
we can see in 

imagery tend to be 
big and easy to 

identify - are these 
important

Record all associated 
metadata

Report should include 
more weightage on the 
basis of the ecological  

explanation than statistical 
explanation..  

Position is very important 
for repeat surveys.

Need accurate 
positional 

information, 
accurate to the 
level to answer 
your question.

Ditto

Remember your 
sandwiches

USBL data quality control

QC process for image 
analysis to reduce 

human error

Colour correction and white 
balance - reprocess raw 

images - Could this be done 
by AI?

Do you have the expertise to do it right 
first time?

Standardisation! A unified protocol for 
everyone to use

Economical amounts of imagery?
Futurepoofing for increasing volume of 

imagery.
Accounting for different camera types.

Looking at alternatives for difficult fauna. 
Appropriate amounts processed to deliver 

result.
Suppression of errors and personal 

differences.
Communication of problems/solutions b

video image 
enhancement - possible 

improvement in 
detecttion and ID

Have we compromised the 
experimental design by 

reduced sampling due to 
insufficient resources?

Standardised/best 
practise for colour 

correction etc. 

Issues comparing 
image analysis 
from different 

systems that take 
different size and 

resolution

Recording rules of 
analysis - doesn't go into 

this detail in NMBAQC 
guidelines? 

Do we have the resources 
to process the imagery and 

deliver an output within 
the required timeframe

Monitoring structure of 
the seabed, i.e. chalk reef 

degradation

Encourage use of 
BIIGLE etc - 

makes data more 
usable in future, 
if information is 

directly 
associated with 

image, plus helps 
with quality 

control. 

Have you run a trial to 
ensure all sampling 

approaches and logistics 
will work?

Monitoring 
anthropogenic vs 

natural change

How to automate the 
process as much as 

possible, at least prior to 
Biigle ingestion

WHY
WHAT
HOW

Link back to 
conservation 

objectives to the 
site

Quality Assurance to 
determine recorder 

consistency, accuracy 
and precision.

SMART
Specific, 

Measurable, 
Achievable, 

repeatable and 
Timely

Scale to be 
considered i.e. 

images per xM or 
x minutes

How to future proof, balance 
between what you want now and 

what you may need later

Annotation software allows 
easy checks on QC and a 

means of reevaluating anlaysis 
without ambiguity.

Screen resolution and size 
currently not standardised 

- will affect inter-analyst 
variability

Habitat mapping, ground truthing 
multibeam and backscatter data. 

It can take longer than you think!

Consistent staffing, 
core members on 

each survey to 
ensure consistency 

across surveys. 
Imagery specific 
expert on survey.

Are they practical? Achievable?
Will it monitor the MPA?

Are the management measures?
What information and data is already available? 

Are their other surveys that have been carried out to use 
as a head start?

Specific survey corridors to maximise monitoring output?
What is the result? Will it protect an MPA? Will it help 

economically or socially to do this?
How can it be used to help the environment/the UK?

How does it feed into the UK/worldwide conservations 
efforts.

Create 
photogrametric 

models of 
repeatable station 

to monitor 
taxa/vulnerable 

species FOCI.

How to future proof so that 
data collected, survey plans, 
etc., meet current and future 

monitoring requirements? 
What objectives etc., are 

feasible?

Is anyone else working in 
the same area - can you 

combine objectives

Record annotation 
rules/truncation within 

data metadata

MPA monitoring is not 
really impact monitoring - 
there is no impact to test. 
Recovery from impact is 
more of a habitat quality 

question

Is positional 
accuracy good 

enough to get to 
repeat stations.

Site integrity 
monitoring 

Assessing impact on 
physical pressures e.g. 

bottom trawling

Keep it simple!

Currently stated monitoring objects 
for MPAs are overbroad and not 

measurable - we need more 
specificquestions with specific metrics 
which are realistic reflections of the 

data quality and achievable 
taxonomic resolution

What data already exists for the area of work - 
bathy, previous EIA surveys

Change in ecological 
function - biological 

traits as a proxy. How 
do you measure 

change in assemblage 
structure?

Consistency for 
time series 

comparisons.

Assess if regulations are 
working e.g. after closure 
of sites, does biodiversity 

increase?

Sonar cameras

ROTVS
Towed camera 

systems with ability 
to change position 
if angle or direction 

is unfavourable

Identify candidate MPA 
areas based on priority 

habitats/ features present

Objectives need to be 
considered so they are 

ecological questions - site 
specific or habitat specific 
or both - not all have the 
same role in ecosystem.

Baseline information - 
habitat mapping

Measuring recovery following 
cessation of impacts e.g. 

fisheries byelaws, establishment 
of HPMAs

Cobble analysis using 
segment anything tool for 

coarse sediment.

Assessing change along a 
pollution gradient

Can you detect the 
change you are looking 

for given the 
equipment, survey 
design and analysis 

available?

Moving towards 
understanding of 

ecosystem services for 
ecosystem assessments

What non-
imagery data 

can be used to 
support the 

imagery date? eg 
backscatter, 

VMS, etc

Using photogrammetry to assess changes in features over 
time. Requires very high quality georeferencing. Can be fine or 

large spatial scale. 

Pre-screen images 
based on 
brightness

High quality satellite 
imagery

Futureproofing where possible.
Time to do it properly, upskill 

internally or audit external 
contractors.

Use of  AUVs with 
combined 

multibeam, 
backscatter and 

video + onboard AI 
with real time 
classification

Knowledge base 
arrising from the 

BigPicture!

Comparison of 3D 
photogrammetry 
data using point 
clouds to assess 

recovery or 
degradation over 

time. 

Use network analysis connecting species 
traits, communities, pressures, activities 
and sensitivities etc to help determine 

potential causes of changes in spp 
abundance and community composition

Share scripts and image annotations and 
other useful documents on a Big Picture 

platform. 

Share resources - scripts, etc., in 
a toolbox so everyone can 

benefit. Better use of tax payers 
money and will help improve 

processes used by all.

Biological
• Species richness, 

abundance, 

diversity 

measures

Biological
• Community change

Biological
• Presence/Absence 

(e.g. Non-native)

Biological
• Spatial changes - 

increase/decrease in 

range (horizontal and 

vertical)

Biological
• Maerl condition 

(based on colour)

Biological
• Growth/shape 

(health) of taxa 

i.e. seafan 

entanglement/

necrosis

protected feature 
boundaries 

condition 
assessment 

Novel habitat 
mapping using 

satellite imagery, 
specifically blue 
carbon habitats

Species and 
Habitat FOCI 

NEW NOTE: SEPA predominantly 
monitor fish farm sites to ensure 

compliance with the CAR 
regulations. SEPA does some 

monitoring of the state of the wider 
environment in coastal areas and 
estuaries. They have traditionally 
used the WFD IQI tool to assess 
soft sediment areas and we are 

developing new methods for hard 
substrata. 

NEW NOTE: Potential 
workflows: 1) using still imagery 

to establish feature status 
(favourable, unfavourable - help 

eliminate the 'uncertain'). 2) 
using still images to detect 
change over time in feature 

status (progress towards 
favourable, maintaining at 

favourable).

Natural England 
subcontracts work, so we 
need to define standards 

better 

NEW NOTE: In Scotland there are 
multiple 'features' that are monitored 

including Priority Marine Features 
(Priority Marine Features in Scotland's 
seas - Habitats | NatureScot), Annex I 

features (Habs Regs), OSPAR 
Threatened and Declining, etc. In most 

cases the over-arching conservation 
objectives are either maintain or 

restore, which is also dependent on the 
feature status (favourable, 
unfavourable, uncertain).

Habitat 
distribution and 

extent

Certain PMFs require a different 
methodology. E.g. the nests of flameshell 

beds are very difficult to identify and 
quantify with drop frame video. Diver 

surveys are much better. 

Another example is Neopentadactyla mixta 
on coarse gravel or maerl. The sea 

cucumbers are much more easily discerned 
with a forward facing camera than 

downward facing. 

The siphons of ocean quahog are tricky to 
pick out from video. 

NEW NOTE: May 
need different 
workflows for 

different target 
features / 

habitats: e.g. 
soft sediment v. 

rocky reef.

NEW NOTE: For Scotland, MPA 
monitoring strategy and 
annexes: Scottish MPA 

Monitoring Strategy 
(webarchive.org.uk)

We need a time series (characterising 
surveys) before we know what to monitor - 

i.e. specific metrics / focused

NEW NOTE: Scottish 
features monitored in 
protected areas listed 
in the tables of Annex 

V: Scottish MPA 
network: 

Parliamentary Report 
(www.gov.scot)

Downward facing drop camera still imagery

Hypothesis:
there will be a change in 

epifaunal species 
assemblage on the Annex I 

Reef site
from T0 to T1

Was T0 sampling sufficient?

Change in Community of Annex 1 Reef

Example annotated image from Pobie Bank

Identify Annex 1 reef from T0

No: If some stations 
were not  surveyed at 
T0 but should be, note 

to survey these in 
subsequent surveys

Revisit stations with Annex 1 Reef surveying with the 
same method as in T0

Yes No

Ensure sample unit is large enough to give power / 
confidence in our ability to detect change.

Develop sampling design.
Ensure sufficient data of the correct type will be gathered to 

enable the planned type of analysis and to determine 
assemblage change..

Based on use of multivariate stats then we should be 
ensuring sample number sufficient to generate enough 

permutations (permutation based testing) to enable (5% etc) 
significance to be determined if present. Univariate analysis 

will require consideration of power. Note considerations 
associated with data analysis.

How many images is 
sufficient?

Can we repeat the full survey?

Collect imagery

Imagery needs to be of sufficient quality and number to meet the experiment 
design aims.

Ensure images being collected are up to standard during the the survey - have 
a checklist a minimum requirement. Maybe include several test stations, 

adjust until you meet requirements then start the surveying stations.

Initial QA of images on the vessel: Consider repeating the tow if image 
quality is not a good standard

Image QA
Quality assure the imagery, excluding images that do not 

meet predetermined standards and requirements. 
Interrogation between images collected in T0 and T1 to 
ensure they are comparable, consider use of reference 

image set.

Image processing
Adjust image quality to improve ability to extract data and 

to improve consistency of data extraction.
e.g. white balance, colour correction

Identify protocols for the identification (e.g. BIIGLE 
Label tree / Identification rules

Target areas with 
fishing using VMS and 
multibeam data and 
suitable control sites

Image Analysis
Extract assemblage data from the imagery.

Standardise data extraction processes and ensure data 
is unbiased and effort (area) related. Consistency 
between visits essential. Use of image reference 

collection to improve consistency of analysis between 
analysers.

Data Analysis:
Measuring change in key species:
• models such as random forest 

models or GLMMs
Model all species together - 

the whole assemblage
• model the effect on density from 

T0

• Do a dissimilarity matrix for T0 and 

T1 then compare the differences

Yes No

Repeat the survey Use a targeted approach

Data QA
Quality assure data extracted from images to ensure 

consistent data extraction that meets the data 
requirements (i.e. no bias and data meets the data 
analysis needs). Need to set QA standard, eg 90% 

similarity when subsample analysed by 3rd party. May 
be advantageous to minimise between survey 

variability by using the same contractors to analyse the 
imagery.

QA methods to give confidence in taxa 
identification

Hypothesis:
there will be a change in epifaunal 
species assemblage on the Annex 

I Reef site
from T0 to T1 

Data Analysis
Analyse data extracted from images in order to determine whether there has been assemblage change.

Can use a variety of analytical techniques. Looking at the data in a variety of ways (i.e analysis of different 
types of change) is more helpful than use of a single method. Changes observed of multiple aspects of 

the assemblage are a stronger indicators of something real than use of one - e.g univariate indices, 
multivariate tests, direction and rate of change, consistency of direction and rate across stations, 
correlations with environmental variables and changes in the level of correlation over time (a big 

reduction may indicate a new factor influencing community composition) etc
Multivariate analyses probably the most sensitive.

Data Processing
Process data so that is in a form ready to be 

analysed.
Processes such as data truncation, creating subsets, 
excluding data etc. May require some initial analysis 

to inform the data processing required.

Considerations

What to do if the data is too noisy to allow change to 
be detected with normal (high) confidence? Accept 
that the data is just noisy and either abandon the 

approach or change the required level of certainty? 
Would changing the method for data extraction from 
images improve the data? Combine epibiota data with 
infaunal data? Focus on a few key species where the 

data is less variable and they tell you something useful 
about the whole assemblage (proxies).

Test Hypothesis/Draw conclusion
Was there an assemblage change?

Data visualisations and a priori tests (see data analysis above)
Examine data to determine what has changed and what are 
the cause(s) of change (i.e. to determine to what extent the 

change is a real one or a meaningful one or one that matters, 
rather than an artefact of the field methodology, image 

analysis, data and image processing or data analysis 
method).

Report conclusions with assigned confidence and any 
relevant factors that should be taken into account.

Considerations:
• Has a similar survey been done before?

• What do you need to measure? e.g.. 

Species richness, species abundance, 

assemblages

• Have areas of reef been defined? Do we 

know what the key or indicator species 

are for the reef type?

• What time of year was the survey?
Is the purpose of your survey to monitor 

feature condition or to monitor the 
effectiveness of the MPA compared to areas 

outside the closure?

Assumptions:
• T0 data has been analysed using 

multivariate stats to identify key 

species

• These key species should be 

representative of the Annex 1 

reef subtype and rocky bedrock 

reef

Post-survey screen images to remove ones 
unsuitable for analysis (e.g. by luminosity, 

field of view, image quality)

Use Power analysis results to determine 
number of images per sample unit to 

send for taxa identification

Create a specific series of 
rules/procedures to determine how to 
identify taxa and enumeration method

Repeatable processes to extract 
annotation data from imagery and 

present in standard format for analysis

Consult 
Statistician

What to do if indicator species 
are different between habitat 

types?
• multivariate analysis and 

RDA

• repeat multivariate analysis 

at each survey to allow 

identification of changes

Image data collected

Image analysis:
• Counts

• IDs

• Annotations

• Quality assessed under 

NMBAQC guidelines

Using information from 
T0 - how many images 
need to be analysed 

within a sample

QA of images:
• filtering of images to 

remove poor quality 

- dependent on 

overall quality of 

images

QA of ~10% of images

If fine continue 
otherwise 

reanalysis by 
third party

Statistical analysis
Expert 

openions/considerations

Pobie Bank Reef Case Study

Do we randomise the images to be 
analysed and share amongst analysts?

Compare locations of 
transects between T0 and 

T1
Way to explain spurious 

results

Check positioning of tows between T0 
and T1

Group 1 Group 2 Group 3

Sense check of the suitability of 
the bullring in terms of habitat 

type

Feedback Loop
Learn from experience and improve for next time. But... Cant 

change methods that result in differences in data between 
visits.

Relate to 
environmental/anthropogenic 

factors with available data

Considerations

Does the images or stills 
picking up changes though 
analytical methods opted? 

How we explain this 
ecologically?

Like the level of detail 
and discussion around 

establishing a single 
reference collection at 
T0, which can be added 

to at T1 etc.

Like: Create a specific series of 
rules/procedures to determine 

how to identify taxa and 
enumeration method

Like the attention 
to pre-planning 

and ensuring 
consistency of 
image analysis

Good level of detail within each 
step and good feedback loops

Concern: could be risky only 
sending a portion of the 

images for analysis based on 
number of images needed. 
Might want a buffer in case 

some of the images are 
unexpectedly un-usable.

"feedback loop" 
usefull

Like oversight from 
Statistical expert

Like: the feedback 
loop and level of 

detail in each step. 
Not prescriptive. Also 

the on-vessel QA.

Should we be trying to detect 
change in T1? Or should we look 

for change in T2?

Like the repeatable 
nature of annotation 
data between years

Like: the sense 
checks, is the T0 
survey sufficient, 

do T0 and T1 
overlap in space, 
are the bullrings 

representative etc.

Experimental design should 
consider number of 'stations' 
sampled, not just number of 

images at a station. As 
stations will likely become 
between year replicates in 

final analyses.

Like: randomising 
images to give to 

contractors, as long as 
the same group of 

random image is given 
when multiple 

contractors used

Would add 
consideration for 

ensuring the 
spatial coverage 
needed across 

the site

LIke the step-wise 
approach

Concern: some of the 
steps could use a bit 

more detail, many are 
similar to the other 

charts so could include 
detail from there.

Like the flow and steps.

Like the decision tree 
structure and the level 
of consideration given 

to T0 at every stage

Lots of questions 
within flowchart 

that could do with 
expanding on

Captured the 
complexity of some 

of the decision-
making, and 

describing the 
balance that has to 

be kept

We can amalgamate many idea and steps

Concern: what is defined 
as "sufficient" for T0? 
Should be included in 

pre-survey design prior 
to T0

Density measures (through 
transformationi.e. not raw) do not allow 
like for like comparisons between times. 

As density value dependant on total 
abundance - i.e. may get same density 
value even though actual abundance 

has changed significantly.

Need to remember we are not sampling all taxa - only a subset that is dictated 
by image quality. Is the subset we are able to identify the same between 

years? Can we detect real change based on this subset?

Ditto

Like this structure the 
best and the T0 

consideration, sense 
checks, etc. but the 

level of detail from the 
other charts would 

beneficial 

What you liked

I think we have not really focussed 
enough on the statistics - more on 

the general approach

What you liked What could be improved What could be improved

Do we plan the 
furtherance of the 

big picture  
workshop, so that 

everyone is updated 
on the continuity ?

ONLINEIN PERSON

Liked the 
discussion 

during lunch and 
tea breaks.

Liked: Workshop was very inclusive of 
online participants. It was easier 

having breakout groups with either all 
online or all in person participants, 

instead of trying to mix the two. The 
plenaries and use of concept board 

brought all sides together so it didn't 
really feel like a divide.

Getting to see that the challenges we 
face with drop camera imagery are 
similar/ the same as what others do 
to. It means that hopefully working 

together we can come up with 
solutions or new ways to use 

technology.

Good merging of online and in-person participation.
Facilitators good for keeping what would otherwise be 

a bit chaotic working smoothly.
Really useful to see the variety of skills, backgrounds 

and approaches to the same issues, diversity of 
thought is good but maybe the knowledge base is a 

little too fractured?
Good variety of presentations to provoke thought and 

discussion.

Getting a feel for how other 
agencies analyse their data, lots 
of great tips to bring back to my 

work

The food was 
great.

the varied presentations 
before the discussion 
was really useful.. the 
structure of the event 

was really good  

Working in person and being able to 
discuss with more people from 

different backgrounds.

As some one who attend the first day in person and 
second online, they both were good and allowed the 

same engagement, particularly with moderators online 
and in person. Dont feel like i missed too much being 
online except it can be easier to have discussions in 
person and get more engagement and have those 

friendly chats over a coffee/cuppa tea

Excellent inclusion of 
online people. I can see 
what is happening and  
hear participants in the 
room! Thank you James 
and others at the JNCC.

Good range of 
people present 
to help prompt 
discussion and 

debate.

Sharing between 
different agencies - 

good breadth of 
experience

Some key approaches were 
not really discussed to 
consider suitability and 

effectiveness

The remit was by necessity perhaps too 
wide to go into the detail needed on some 
of the issues. A workshop that introduces 

example data, issues encountered in 
analysis and then a discussion of what 

should be done with the data re: 
truncation, transformation, 

including/excluding rare/common, 
mobile/sessile data and 

combining/separating point/area data 
could be a good follow-up 

Nice use of the technology 
with no limitations much 

to interact 

I know this is a 
difficult one but 

more people from 
different 

backgrounds, such 
as stats specialists 

and contractors 
who sample

Ideas for future workshops

A brief summary of minimum stats 
knowledge needed to take part in 

discussion would have been useful 
prior to the meeting

For future: in the concept board break outs, 
it was really helpful having someone 

allocated to draw the trees but it may also 
have helped to have someone allocated to 

facilitate the discussion. I think we self-
facilitated ok but in some break-outs there 
may have been times when not all voices 

were heard or where the conversation went 
off track.

Would have been nice to 
dig into some of the 

specifics, e.g the statistical 
approaches being applied

Discussions 
outside of 
workshop

Great discussions in 
the room

the 
presentations 

from each 
agency as a 

starting point

Unifying imagery annotation. i.e,, the 
best approach to resolving point or area 
annotation, or is there a more suitable 

alternative?

Stats integration to bring everyone up 
to a similar level, or workshops on 

specific tests and what they should be 
used for... or not used for

Future workshops: 
repeat the process for 

towed video please! This 
workshop could be a good 

springboard for towed 
video, espcially if the video 
is (soemtimes) analysed as 

extracted frames (i.e. 
images)

Seems we are all 
asking similar 

questions

Better if we do some 
practise session with 
data sets., improve 
the discussion and   

thoughts

Would have been useful to have a dummy dataset 
and work through a short analysis with working 

script

Great to learn 
from others 
doing similar 
monitoring in 

other agencies to 
share ideas

Venue and IT all 
good.

Great IT facilities

A list of teh different analytical 
approaches with link to key references  
would be useful. Some were new to me 
and needed some time to understand 

better.

Pre-prepared descriptions 
of tasks to save a little 

time during the meeting, 
however still some time 

set aside to discuss just in 
case.

It would have been 
useful to discuss in more 
detail other approaches 
to use when data is too 

noisy to be used we 
confidence - other 
approaches to be 

considered 

Does anyone know 
about Bayesian 

Statistics - could this 
be a better 
approach?

Liked: the 
presentations were 

great, really 
interesting and 

informative. Easy to 
follow online.

For future: I'm not 
sure how many people 
submitted workflows 

from their 
organisation but 

having some of those 
shared in advance 
would have been 

helpful.

Agree with having 
some data sets to go 

through to discuss 
the different 

statistical 
approaches.

For future: sending 
people a template 
to fill out with their 
case studies would 
have been useful so 
we could  see these 

before the 
presentation.

Feedback

Monitoring Change 
Over Time

Mapping

Baseline Surveys

Meta-analysis

Monitoring Impact

Things Should Change

Condition 
Assessment

Compliance

Yes, as long as the station bullring is
uniform enough that tow does not
have to cover the exact same line to
the cm.

Anna
Oct 24, 2023 at 3:17 PM (edited)

A

Could be a wow? Lots of ideas on
how to do this and some new
approaches so may not be as far in
the future?

Rachel Boschen-Rose
Oct 24, 2023 at 3:19 PMRB

Should this be in the 'now' area?
Isn't this something you should be
able to answer before you your
survey?

Rachel Boschen-Rose
Oct 24, 2023 at 3:22 PMRB

Already in use in OTs in Blue Belt
and OCPP

Anna
Oct 24, 2023 at 3:22 PMA

Should this  be a 'now' ?  Don't you
need to know this before you
design your survey?

Rachel Boschen-Rose
Oct 24, 2023 at 3:24 PMRB

We do attempt to do this, but not
consistently enough.

Anna
Oct 24, 2023 at 3:27 PMA

will depend on organisation

James
Oct 24, 2023 at 3:40 PMJ

This is usually done for new
equipment prior to first use, would
maybe move to Now

Paul Mayo
Oct 24, 2023 at 3:31 PMPM

Would say this is Now, all survey
planning needs to be cost-effective.
The best way to make it cost-
effective is to assess all current and
future uses of any data collected

Paul Mayo
Oct 24, 2023 at 3:33 PMPM

needs to consider budgets. and
itbetter to collect data that can be
analysed in different ways

James
Oct 24, 2023 at 3:49 PMJ

spatial element should be included
here

James
Oct 25, 2023 at 1:44 PMJ

Is it always expected that there will
be significant change (e.g. in deep
sea )

James
Oct 25, 2023 at 1:52 PMJ

Need to have control stations too as
BACI if you want to attribute any
detected change with the assumed
fishing pressure

Mike Camplin
Oct 25, 2023 at 1:57 PMMC

Edited to reflect this

Rachel Boschen-Rose
Oct 25, 2023 at 1:59 PMRB

Agree :)

Harry Goudge
Oct 25, 2023 at 2:08 PMHG

https://www.nature.scot/doc/priority-marine-features-scotlands-seas-habitats
https://www.webarchive.org.uk/wayback/archive/20180528130830/http:/www.gov.scot/Topics/marine/marine-environment/mpanetwork/MPAmonitoring
https://www.gov.scot/binaries/content/documents/govscot/publications/progress-report/2018/12/marine-protected-area-network-2018-report-scottish-parliament/documents/00544750-pdf/00544750-pdf/govscot%3Adocument/00544750.pdf

