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1 BACKGROUND

There are 11 inhabited islands in the Laamu Atoll, located in the South-Central Province of the
Maldives. Laamu Atoll, also known as Hadhdhunmathi, compromise a total of 75 islands and is
acknowledged as one of the sites in the nation with a diverse marine environment. It encompasses
several marine species, coral reefs, seagrass meadows, numerous wetlands, and mangrove,
contributing to the atoll's rich biodiversity. Building human capital with the necessary skills to
conduct surveys and monitor the atoll's reefs is deemed crucial, given the abundance of marine
life.

Enhancing National Development through Environmentally Resilient Islands (ENDhERI) is a project
by the Government of the Republic of the Maldives through the Ministry of Environment, Climate
Change and Technology (MECCT). It is funded by the Global Environment Facility (GEF) and assisted
by the United Nations Environment Program (UNEP). It aims to enhance reef protection, resilience,
and ecosystem recovery by minimizing development impacts in a selected project location of the

Maldives, designed for replication in other sites.

The Maldives Marine Research Institute (MMRI), which conducts maritime research through the
Ministry of Fisheries, Marine Resources, and Agriculture (MoFMRA), is responsible for monitoring
the Maldives' coral reefs. As a result, it has administered the National Coral Reef Monitoring
Program since 1998, evaluating the condition of the nation's reefs and focusing on selected
permanent monitoring sites dispersed across numerous atolls. The National Coral Reef Monitoring
Framework was established as a part of this effort to enhance the spatial and temporal
representation of data through the development of a citizen science network and the development

of a standardized set of marine monitoring techniques.

The Blue Marine Foundation is a charitable organization dedicated to securing marine protected
areas, tackling overfishing, supporting sustainable, equitable use of the sea and restoring marine
habitats. Blue Marine works using a combination of top-down intervention to improve ocean
governance and bottom-up project delivery to help local communities who are at the front line of
ocean conservation. Blue Marine works with the local non-profit organization (NGO), Maldives
Resilient Reefs (MRR).

Given the Laamu Atoll's abundant marine life, it is critical to develop human capital trained to
conduct survey and monitor reefs within the atoll. Hence, a Memorandum of Understanding (MoU)
was executed on 18" January 2023, by and between the MECCT, MMRI, and the Blue Marine

Foundation.



2 INTRODUCTION

The National Coral Reef Monitoring Framework (NCRMF) functions as a support system for the
National Coral Reef Monitoring program by establishing a framework for collection and compilation
of marine data essential to more precise and thorough assessment of the health of coral reefs and
associated marine flora and fauna nationwide. Both the NCRMF and National Coral Reef Monitoring
Program (NCRM) receive support from the CoralDatabase, a web-enabled database facilitating

storage, rapid evaluations, and collaboration.

Currently, only one contributor from Laamu Atoll is established in NCRMF. Considering the atoll's
size, the number of monitoring locations is limited in both quantity and characteristic cover. As a
result, as part of the NCRM program and the NCRMF, to broaden the scope and consistency of
monitoring, providing additional support to partners collecting data and information.

As part of ENDhERI project, an expert from MMRI conducted theory sessions online from 8% to 10%
May 2023, while trainers from Blue Marine Foundation conducted practical sessions in L. Gan in
July 2023. The objective was to establishing a minimum of 11 coral reef surveyors in the Laamu
Atoll. Participants who completed the training program received certificates by ENDhERI project of
MECCT endorsed by MMRI during the Awarding Ceremony on August 14, 2023.

3 AIM AND OBJECTIVES

The objectives of the training were as follows:

e To train and build human capital at the Laamu Atoll in the coral reef monitoring.

e To build capacity with regards to data collection and analysis of coral reef monitoring.

e To clarify the importance of establishment of a standard data collection method in the
country.

e To obtain the status of coral reefs in the Laamu Atoll, which contributes to the

understanding of the Atoll's marine life.
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4 SCOPE OF THE TRAINING

Eleven (11) residents from Laamu Atoll underwent training in the methods used by the National
Coral Reef Monitoring (NCRM) program and the National Coral Reef Monitoring Framework.
(NCRMF). The training was consisted of both theoretical and practical components.

Hana Amir, a Marine Biologist from MMRI, seamlessly assumed a dual role in the NCRMF training
program, adeptly serving as both the trainer for the training of trainers and the instructor for the
theory sessions delivered to the NCRMF training participants. MMRI conducted an online training
of trainers (ToT) workshop to train Blue Marine Foundation and ENDhERI staff to gather data for
the NCRMF, prior to the training of participants from Laamu Atoll.

Blue Marine Foundation in partnership with local NGO MRR, conducted the open water dive training,
fish identification session, and practical training which includes the fish census, point intercept
transect, and monitoring invertebrates’ methods of NCRMF. Local instructors Hassan Hameez and
Mohamed Mazin, along with Reveries Scuba Zone, ensured successful open water dive training,

fostering skilled and responsible divers.

5 APPLICATION PROCESS

Interested individuals residing in Laamu Atoll were requested to submit their application forms to
the ENDhERI project of the MECCT via email at endheri@environment.gov.mv before 1400hrs on
March 9th, 2023. The call for applications was announced in the Gazette, and island councils were
emailed a social media post to publish on their respective platforms. Additionally, ENDhERI shared
a post on their Instagram and Facebook pages to invite expressions of interest.

A total of 13 applicants submitted their expressions of interest, which were then evaluated using
a combined evaluation sheet by representatives from the MECCT, MMRI, and Blue Marine. Initially,
priority was given to selecting at least one participant from each inhabited island in Laamu Atoll,
resulting in the selection of candidates from Maabaidhoo and Kalaidhoo. The remaining 10
candidates were selected based on the highest scores received during the evaluation process.

After thorough consideration, the evaluation committee agreed to increase the number of selected
candidates to 12 for the training. Hence, based on the outcome of the evaluation, a total of 12
candidates were successfully chosen to participate in the training. However, 11 participants were
selected for the physical training component of the program, as one individual was absent from

two theory sessions.



6 TRAINING OF TRAINERS
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The three-day online training program was attended by members of the Blue Marine Foundation
and ENDhERI staffs, providing insights into the National Coral Reef Monitoring Protocols. This
included training on monitoring techniques, data entry and data management to prepare trainers
for the NCRMF. The goal is to enable these trainers to guide at least 11 individuals in the Laamu
Atoll.

6.1 KEY AREAS COVERED

The training was delivered through online sessions and discussions, concluding with a group
activity- a mock survey on day 3. The sessions covered four main areas;

NCRMF Overview and Scientific Diving
Methods and Types of Coral Reef Monitoring
Other NCRMF Surveys and Reports

Maldives Coral Database

A ow N =

6.2 TRAINER AND PARTICIPANTS’ PROFILE

Hana Amir, a Marine Biologist from MMRI, led the NCRMF training of trainers. The Participants
included members of the ENDhERI Project Implementation Unit (PIU) and the Blue Marine



Foundation. The total number of participants were 7, including two from the ENDhERI Project and
five from the Blue Marine Foundation/Maldives Resilient Reefs.

The following table shows a list of the participants:

'Najihwaleedh ~ ENDhERI Project
Aminath Nazeela ENDhERI Project
Shaha Hashim Blue Marine Foundation
Afaaz Zahid Blue Marine Foundation
Hassan Moosa Blue Marine Foundation
Mufliha Ziyad Maldives Resilient Reefs
Naufal Shiyam Maldives Resilient Reefs

Table-1: Participants list of the ToT workshop

6.3 SCHEDULE

The Training of Trainers on NCRMF panned three days online from 24" to 26™ January 2023, 14:30
to 17:30. The training was set up as a recurring Microsoft Teams meeting.

6.4 PROCEEDINGS

6.4.1 DAY 1

The first day commence with introduction and an overview of NCRM and NCRMF, covering topics
such as coral reed trends, recreational and scientific diving, diving safety considerations,
monitoring objectives, and limitations, monitoring methods, types of surveys and setting up the
survey, data entry and management.

SESSION I: NCRMF Overview and Scientific Diving

This session provided an understanding of NCRMF, NCRM and the distinction between the
recreational diving and scientific diving. The safety considerations and primary purpose of
scientific diving were discussed, along with the aims and objectives of the NCRM and NCRMF.

SESSION 1I: Methods and Types of Coral Reef Monitoring




The Day 1 also covered an introduction on coral reef monitoring, discussing the reason for
monitoring, objectives, limitations, monitoring methods, types of survey and survey roles and
gear.

6.4.2 DAY 2

Day 2 focused on Benthic monitoring, Point Intercept Transect (PIT), Substrate categories,
bleaching severity, Photo quadrats (PQs), PQ protocols, Coral recruitment, Skill level, Monitoring
Invertebrates, Coral disease, Monitoring Reef and Reef associated fauna.

SESSION 1I: Methods and Types of Coral Reef Monitoring (Continued)

The second session was continued on day 2 and was briefly explained the methods and types of
coral reef monitoring. At first, the monitoring methods for benthic communities was discussed.
Point Intercept Transect (PIT), a reef check method is also used in NCRMF for benthic monitoring.
The importance of understanding the morphology and bleaching severity was also included in the
topics. The Photo quadrats (PQs) method and protocols were also discussed. Additionally, the
trainer compared and explained the manual and semi-automated PQs analysis and the coral
recruitment survey. Secondly, the method and survey for monitoring invertebrates and coral
disease was explained. At last, the methods and types of survey for monitoring reef and reef
associated fauna including the common types of fauna, abundance, and size classes in the Maldives
was discussed.

6.4.3 DAY 3
Day 3 covered monitoring reef complexity, reef rugosity, other NCRMF surveys and reports such
as aerial guidance for bleaching and coral spawn, mock survey, and Maldives coral database.

SESSION 1I: Methods and Types of Coral Reef Monitoring (Continued)

The second session was continued in day 3 as well to explain the method for monitoring reef
complexity. Also, what is the reef complexity and reef rugosity along with structural complexity
was discussed.

SESSION llI: Other NCRMF Surveys and Reports

After the discussion and explanation on the main session (session Il), the trainer briefed the other
NCRMF surveys and reports which includes Aerial guidance which is used for identifying coral
bleaching and coral spawning. Next, there was a group activity among the participants as a mock

survey.
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During the mock survey all the participants expressed their perspectives and comprehension of
the topics, as well as their suggestions for improvement. The discussion was afterwards opened
for questions and responses. The participants were questioned about their strengths and
weaknesses. The participants were also asked to provide feedback on how the trainer performed.
Following the mock sessions, trainer Hana offered comments and discussed the process for

improvement.

SESSION 1V: Maldives Coral Database

The last session was regarding the Maldives coral database hosted by MMRI. Coral database is a

web enabled database supporting the Maldives NCRMF.



7 THEOROTICAL COMPONENT

An Overview on

Monitoring

NCRMF Workshop: 8™ to 10™ May 2023

Maldives Marine Research Institute

The objective of this workshop was to train Laamu residence on the National Coral Reef Monitoring
program, the National Coral Reef Monitoring Framework protocols and the CoralDatabase.
Participants attended the three days theory sessions online through the Microsoft Teams platform.

7.1 KEY AREAS COVERED

The training method involved online sessions and discussions, culminating in an evaluation exam
one week after of the theory sessions. Presentation slides from the workshop were shared to the
participants prior to the evaluation exam.

The training included the following topics similar to the ToT workshop:

- |. NCRMF Overview and Scientific Diving
- ll. Methods and Types of Coral Reef Monitoring
- llIl. Other NCRMF Surveys and Reports

- IV. Maldives Coral Database

7.2 TRAINER AND PARTICIPANTS’ PROFILE

Hana Amir, a Marine Biologist from MMRI conducted the theory session. The participants in the

training come from diverse sectors, including utility services, education, law, environment, and



fisheries. Twelve participants from seven islands attended the first session of the theory sessions,
with 11 managing to join at least two out of the three sessions. Trainers and representatives from

Blue Marine Foundation and MRR also attended the sessions.

The following table provides an overview of the participants who were selected to attend the theory

sessions:

. Kalaidhoo

. Maamendhoo

Abdulla Naseem
Ahmed Latheef
Ahmed Rameez
Ahmed Shaafee

Ali Shafeeu

Aslam Mukhuthaar
Hussain Niam
Ibrahim Inan
Ismail Ibrahim
Mohamed Faig
Mohamed Irushaan

Ranjan Thomas

7.3 SCHEDULE

The NCRMF theory sessions workshop was an online training program scheduled to take place

from 8th to 10th May 2023, between 15:00 and 17:00
as a recurring Microsoft Teams meeting.

. Kunahandhoo

Gan

. Mundoo
. Maamendhoo

. Mundoo

Gan

. Fonadhoo
. Fonadhoo
. Maabaidhoo

. Maamendhoo

. This three-day training has been organized



7.4 PROCEEDINGS

74.1 DAY 1

The first day mirrored the ToT workshop, starting with an introduction to NCRM (National Coral
Reef Monitoring) and NCRMF (National Coral Reef Monitoring Framework). Throughout the day,
various topics were covered to provide a solid foundation for understanding coral reefs and their
monitoring. These included discussions on the trends observed in coral reefs, both in terms of
recreational and scientific diving. Safety considerations for diving were also emphasized.

The sessions further delved into the different techniques used for monitoring coral reefs, as well
as the various types of surveys conducted to gather important data. Practical aspects such as
setting up surveys, entering data, and effectively managing it were also explored.

The first day's theory session drew the participation of a total of 12 trainees from Laamu atoll and
5 trainers from Blue Marine/MRR.

74.2 DAY?2
Day 2 focused on monitoring benthic communities, which are the organisms living on or near the
seabed. Several monitoring methods were introduced and discussed to assess the health and

changes in these communities.

The use of PIT, which involves placing a line or tape measure across the reef and recording the
types of organisms or substrate that intersect the line at specified intervals. The severity surveys
for coral bleaching, an important indicator of stress on coral reefs, were also highlighted.
Additionally, the participants were educated on PQs, a method involving capturing images to
document and analyze benthic organisms and their abundance. The importance of annotations,
which involve making detailed observations and notes during surveys, was emphasized for
accurate data interpretation.

Another significant aspect covered during Day 2 was the introduction of Reefcloud, a digital
platform used for data collection, storage, and analysis in coral reef monitoring. The methods for
monitoring coral recruitment, which focuses on the reproduction and settlement of coral larvae,

were presented as crucial for assessing the reef's ability to recover and grow.

Lastly, the participants were acquainted with monitoring invertebrates (non-spine-bearing animals)
and diseases in coral reef ecosystems. Understanding the presence and abundance of various
invertebrate species and monitoring the occurrence of diseases are essential for assessing the
overall health of the reef.

Day 2 of the theory sessions saw a total of 11 trainees and 5 trainers actively engaging in
discussions and presentations, enriching the learning experience for all involved.



74.3 DAY 3

Day 3 explored on monitoring reef and reef-associated fish, as well as monitoring reef complexity
and rugosity. Participants learned about the importance of studying fish populations and their
relationship to coral reefs, as well as the methods used to monitor their abundance and diversity.

The concept of reef complexity and rugosity, which refers to the physical structure and intricacy
of the reef habitat, was also explained. The participants were introduced to various techniques for
quantifying these parameters, as they play a significant role in supporting biodiversity and
ecological processes within coral reef ecosystems.

Additionally, the training covered other surveys outlined by the NCRMF, providing an overview of
their objectives and methodologies. The participants were also introduced to the Coral Database,
which serves as a centralized repository for storing and managing coral reef monitoring data in
the Maldives.

On the last day of the online training, the session was concluded with an opportunity for the
participants to ask questions and seek clarification on any topics covered. The workshop organizer
then wrapped up the training, acknowledging that it was the final day. Furthermore, the
participants were informed that there would be an evaluation Multiple Choice Questions (MCQs)
exam online on May 18, 2023 (Thursday).

On the last day of the online course, 11 trainees and 4 trainers actively engaged, ensuring an
interesting and meaningful learning experience for all.

W



7.4.4 EVALUATION EXAM

On May 18th, 2023, the MCQs for the Coral Reef Monitoring (CRM) Training Theory Sessions were
made available to the participants. The purpose of the MCQs was to assess their understanding of
the training topics and evaluate the effectiveness of the program. By completing the MCQs,

participants could gauge their own learning progress.

7 out of 11 participants completed the MCQs. Two trainees from Blue Marine/MRR also participated
and completed the evaluation exam. Those unable to complete the MCQs on the designated date
had an alternative chance to complete the MCQs on July 5th, 2023.

To accommodate the participants' schedules and work commitments, the MCQs link remained
open for a period of 6 hours on both May 18th and July 5th. This timeframe allowed the trainees
to choose a convenient time within that window to engage with the MCQs. It ensured that
participants had sufficient time to carefully respond to the questions and complete the evaluation

accurately.

Evaluation Exam - Percentage Achieved

100%
90%
80%

70%
60%
50%
40%
30%
20%
10%
0
1 2 3 4 5 6 7 8 9 10 11

The trainers who completed the Training of Trainers (ToT) workshop achieved the highest

X

percentage in the evaluation exam conducted. Moreover, all the participants who completed the
MCQs achieved a score of more than 50%, except one. This indicates that the training program
effectively conveyed the necessary information and helped participants grasp the core concepts of
NCRM and NCRMF.
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8 PRACTICAL COMPONENT

The practical session for the National Coral Reef Monitoring Framework (NCRMF) were conducted
at L. Gan. The open water diver training took place from July 6 to July 9, 2023, with two sessions
spanning Thursday through Sunday. Additional NCRMF practical sessions were conducted on July
14 to 15, 2023, falling on the weekend.

8.1 KEY AREAS COVERED

The training included a mix of classroom sessions and field training. Prior to the practical sessions,
participants underwent PADI Scuba Open Water Diver (OWD) training, aimed at acquainting them
with essential scientific diving skills.

The practical sessions included the following topics:

I. Coral morphology training

- ll. Fish ID training

lll. Invertebrates ID training

- IV. Data entry techniques

8.2 TRAINER AND PARTICIPANTS’ PROFILE

Blue Marine Foundation and Maldives Resilient Reefs led the NCRMF practical sessions, with
assistance from Reveries Scuba Zone in L. Gan and PADI Maldives.

Eight participants from six islands successfully completed the OWD training, obtaining certification
as PADI Open Water Divers. Seven participants were able to successfully finish the National Coral
Monitoring Framework (NCRMF) capacity building training. Those who completed the training in
July were awarded with certificates endorsed by the Maldives Marine Research Institute (MMRI).



The following table provides an overview of the participants who completed the NCRMF capacity

building training:

Abdulla Naseem L. Kalaidhoo
Ahmed Latheef L. Maamendhoo
Ahmed Rameez L. Kunahandhoo
Ahmed Shaafee L. Gan

Ali Shafeeu L. Mundoo
Aslam Mukhuthaar L. Maamendhoo
Ibrahim Inan L. Gan

8.3 SCHEDULE

NCRMF practical sessions held from July 14 to July 15, 2023. Preceding these practical sessions,
an open water diver training was held from July 6 to July 9, 2023. The diver training included two
daily sessions covering Thursday through Sunday.

18



8.4 PROCEEDINGS

8.4.1 DAY

The first day began with participants and the trainer introductions. Details were noted to register
for the insurance prior to PADI OWD training. Afternoon activities included SCUBA basic, a Discover
Scuba Diving experience and participants receiving OWD training course materials.

8.4.2 DAY2

On the second day participants progressed to confined dive sessions 1 and 2, with two groups led
by two dive instructors. The day also marked the initiation of the first open water dive session,
adding an element of excitement to the training. Following the dives, the participants gathered for
dive theory session 1 related to the PADI Open Water Diver course at the MRR office.

8.4.3 DAY 3

Day three included confined dive sessions 3, 4, and 5 at Gan lagoon, open water dives for their
second OWD session. Following the diving sessions, the participants assembled at the MRR office
for theory session 2, which covered topics pertinent to the PADI Open Water Diver course.

84.4 DAY 4
On the fourth day focused on the OWD session 4, which took place in the morning. Following the
practical session, the participants engaged in theory sessions during the afternoon.

8.4.5 DAYS5S

On the fifth day participants engaged in their final confined dive and open water dive sessions.
Following these practical diving sessions, participants successfully completed a theory test in the
afternoon. The culmination of their efforts was marked by the certification of all participants as
licensed PADI Open Water Divers on July 10, 2023.

8.4.6 DAY®G6

After successfully completing the OWD course during their earlier visit to L. Gan, participants
revisited the NCRMF theory covered in previous theoretical sessions. Following this refresher, they
embarked on their first practical session, involving the survey of benthic Photo Intersect Transect
(PIT), Fish Census, and Invertebrates using the standardized NCRM techniques. In the afternoon of
Friday, participants engaged in snorkeling practices, honing their skills in coral morphology
monitoring, and gaining proficiency in the identification of fish and invertebrates. The day
concluded with practical training on the aforementioned survey techniques.

8.4.7 DAY7
Final day involved honing of NCRM techniques through SCUBA diving. Subsequently, they recorded
and entered the data collected during their surveys.
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9 CLOSING CEREMONY

Participants who successfully completed the National Coral Reef Monitoring Framework (NCRM)
training, organized by the ENDhERI Project, were honored with certificates. In a ceremony held in
L. Fonadhoo on 14" August 2023, Mr. Abdullah Shareef, the Senior Executive Director at the
Ministry of Environment, Climate Change and Technology, presented certificates to the six
accomplished participants.

NCRMF training, encompassing three days of theoretical training, two days of practical training
and four days of PADI dive training, was orchestrated through the combined efforts of notable
entities, including the Maldives Marine Research Institute (MMRI), the Blue Marine Foundation,
Maldives Resilient Reefs, PADI, and Rivers Scuba Zone.

The ceremony was graced by the presence of MMRI's Senior Scientific Officer, Dr. Ahmed Riyaz
Jauhari, who addressed the participants. In his speech, Dr. Jauhari underscored the significance of
acquiring and nurturing participants skill sets.

National Coral Reef ring Framework
Capacity B Training
\ 1 ! !
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10 CONCLUSION

The National Coral Reef Monitoring Framework Capacity Building Training conducted at Laamu
Atoll stands as a significant achievement in strengthening coral reef surveying and monitoring in
this ecologically diverse atoll. Through the concerted efforts of the Enhancing National
Development through Environmentally Resilient Islands (ENDhERI) Project, the Maldives Marine
Research Institute (MMRI), the Blue Marine Foundation, and other partners, this training initiative
has effectively equipped participants with the knowledge and practical skills needed to monitor
and assess the health of coral reefs.

The comprehensive training program encompassed both theoretical and practical components,
ensuring a well-rounded understanding among participants. The theoretical sessions, expertly led
by a marine biologist from MMRI, delved into critical topics including the National Coral Reef
Monitoring Framework (NCRMF) overview, scientific diving techniques, various methods of coral
reef monitoring, and the utilization of the Maldives Coral Database. These sessions provided
participants with a solid foundation for the subsequent practical activities.

The practical component of the training, facilitated by skilled trainers from the Blue Marine
Foundation and the Maldives Resilient Reefs, not only included open water diver training but also
hands-on survey exercises. Participants gained proficiency in essential diving skills, enabling them
to engage confidently in underwater surveys. They also acquired crucial competencies such as
coral morphology assessment, fish and invertebrate identification, and accurate data entry
techniques.

The successful completion of the training by participants, celebrated through a certificate awarding
ceremony, is a testament to their commitment and enthusiasm for marine conservation and
management. This collaborative endeavor signifies the critical role of partnership between
governmental bodies, research institutions, non-profit organizations, and local communities in
promoting environmental resilience. As these newly trained surveyors take on their roles as
custodians of the marine environment, their impact is poised to extend beyond the boundaries of
L.Gan, contributing to the broader understanding and protection of coral reefs within the Laamu
Atoll, but also on the country scale. This program underscores the immense potential of education,
cooperation, and sustained effort in safeguarding our natural resources for generations to come.
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ANNEX 1: NCRMF Overview

Implementing NCRMF in L. Atoll as via the ENDHERI project {*
Maldives Marine Research Institute — ¢ ‘ §
Ministry of Fisheries, Marine Resources and Agriculture r. "'i“.‘
April 2022

IMPLEMENTATION OF THE NCRMF IN LAAMU ATOLL VIA
THE ENDHERI PROJECT

Given the logistical, financial, and technical constraints involved in capturing sufficient temporal
and spatial data the National Coral Reef Monitoring Framework [NCRMF], which defines a set of
standardized methods for marine monitoring and consists of a network of monitoring sites, was
developed. The NCRMF functions as a support to the National Coral Reef Monitoring program by
providing a framework by which to collect and collate marine data required to assess the health
of coral reefs and associated marine flora and fauna across the country more accurately and
precisely. The NCRMF and the NCRM program are further supported by a complementary web-
enabled database, the CoralDatabase, which allows for storage, rapid assessments, and
collaboration.

Several atolls of have identified as either data deficient or of spatial interest due characteristics
or reports that indicate notable diversity or resilience. Laamu atoll is one such atoll. Currently, Six
Senses submits data from Laamu atoll to the NCRMF from their monitoring sites. However,
compared to the size of the atoll, the number of monitoring sites is limited both in nhumber and
characteristic representation, and there is only a single contributor from the entire atoll.

Hence, as part of the NCRM program and the NCRMF there is a need to both increase the scale
and consistent longevity of monitoring as well as provide additional support to the partners already
collecting data and information.

A series of protocols have been developed to meet the objectives of both the NCRM program and
the NCRMF. These protocols are reviewed overtime to determine whether they are inline with
current scientific literature, recommendations by international coral reef research and monitoring
bodies like ICRI and GCRMN and most importantly the monitoring, research, and assessments
of the Maldives.

MMRI published the latest update to the protocols in 2022 and includes several additional
protocols. These protocols are listed below:

1. Coral reef and coral reef associated fauna (water column - fish)

2. Coral reef and coral reef associated fauna (seabed - inverts) and coral disease
3. Sedentary marine life — PIT

4. Coral recruits

5. Reef rugosity

6. Random photo quadrat protocols

7. Transect photo quadrat protocols

8. Bleaching severity — complex

9. Bleaching severity — simple

10. Collecting of aerial imagery for spotting bleaching and coral spawn

3322500 255 3222242 (AT | 20025-53 R BapAE W55Eas -

H. White Waves, Moonlight Higun, Malé-20025 | Tel: +(960) 332-2242, Fax: +(960) 332-2509
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April 2022

Sites for the NCRM program sites are selected based on the “management” regime, exposure,
atoll, and the location within an atoll.

During its establishment, the NCRM program utilized three main “management” categories:
uninhabited, community, and resorts. With development, the “management” type of islands has
changed with most uninhabited reefs converting to resorts. Moreover, there are additional
categories in terms of “management” that affect coral reefs though the frequency of such
categories differs from atoll to atoll — e.g., industrial, agricultural, etc. There are currently efforts
to increase the number of sites whilst accounting for these changes.

Establishment of the NCRMF allows for data to be captured from a variety of sites by the data
contributors and enables a better understanding of reef health as well as the impacts they face.

Data collected can be stored within the CoralDatabase. Meant to function as the national
repository for marine data, the CoralDatabase, allows for the collection, storage, rapid analysis
and sharing of data (contingent of data sharing inclination of the user) collected by the NCRMF.

The database is currently under redevelopment though a temporary database is active to ensure
uninterrupted access to  protocols, reporting forms and data submissions
(https://sites.google.com/view/coraldatabase). It is expected that the redeveloped database and
database website will be published in 2022.

3322509 o225 322-2242 (AT | 2002553 23 EaiRE W55Ea5
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April 2022

Though the ENDHERI project long term monitoring sites and stronger citizen science network
trained in the NCRMF protocols and using the CoralDatabase can be established in Laamu atoll.

Establishment of long-term monitoring sites should ideally build on sites of the monitoring program
by Six Sense. Any additional sites should be targeted at creating a balanced design for statistical
analysis in terms of site characteristics such as “management,” exposure and representation
within an atoll (e.g., similar number of sites within the east, west, north, and south of the atoll).

For the duration of the project at minimum, ENDHERI can hire locals to be trained to utilize the
NCRMF protocols and conduct surveys at these sites. The hired staff can then survey the sites
at least once per year minimum though dependent on funding twice per year to account for
potential differences driven by the monsoon season. As per standard, surveys should at minimum
be conducted at 5m and 10m depths for most data collection protocols for consistency though
this can be adjusted based on site.

The hired locals can be trained during a workshop that covers the theory behind the protocols,
utilizing protocols, conducting surveys in coral reefs, data entry and data management, submitting
data to the CoralDatabase, reporting and potentially quick simple analyses.

Simultaneously a Citizen Science Network of data collectors and contributors and trainers can be
established via workshops within the atoll. The citizen science network would be contributors to
the NCRMF who further support the long-term monitoring work and better the understanding of
Laamu atoll's coral reef system. Such workshops would additionally fulfil the objective of
increasing awareness and disseminating information and skill to support capacity building efforts.

These workshops would target marine science/science students within the atoll, interested and
capable citizens, NGOs, dive schools and potentially other interested parties. Ideally the
workshop will be run in community islands within the atoll.

The workshop can be split into multiple sessions or multiple short workshops that can be held
specifically targeting a specific group of people (though this would be dependent on the capacity
to run the workshops). Ideally such workshops would be held towards the end of the year so that
participants would be freshly ready to collect data the following year if they wish.

Similar to the workshop run to train the long-term monitoring staff, these workshops would cover
using the NCRMF protocols to collect data, data entry and management, and submitting data to
the CoralDatabase. Theory sessions would be followed by practical sessions to ensure that both
skills are developed within participants of the workshop.

332-2509 225 322-2242 A5 | 20025-53 WGP EaFAE LS55

H. White Waves, Moonlight Higun, Malé-20025 | Tel: +(960) 332-2242, Fax: +(960) 332-2509
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NCRMF Training Outline for ENDHERI Project implementation

Ministry of Fisheries, Marine Resources and Agriculture
June 2022

Maldives Marine Research Institute ‘ ¢ ~
.. , 1~

NCRMF Training Outline for ENDHERI Project Implementation

Interested individuals/organizations/etc. will be offered the opportunity to take part in the training in
protocols utilized for the National Coral Reef Monitoring (NCRM) program and the National Coral Reef
Monitoring Framework (NCRMF). The training will include a theoretical and a practical component.

The remainder of the 2022 will be used to provide any theoretical training required to carry out surveys and
monitor reefs within Laamu atoll. Practical training that supplements the theoretical training can be carried
out by partners in Laamu atoll after the theoretical training in 2022 or by MMRI in the first quarter of 2023.

Participants completing the training course will be given a certificate by the ENDHERI project, endorsed by

MMRI.

The theoretical component of the training will take place over 2-3 days. Outlined below are topics to be
covered each day in an online format. Dates TBD October-November 2022.

Day 1 (5 hours)

Overview of the NCRM program, NCRMF, the state of the Maldivian reefs and information gaps
Survey techniques, determining objectives for monitoring, limitations
Differences between recreational and scientific diving, safety precautions
Monitoring of benthic communities
o Survey techniques overview
Types of benthic communities and 1D
PIT
PQ
Recruitment

O O O O

Day 2 (4.5 hours)

Monitoring of benthic communities
o Bleaching
o Aerial surveys
o Spawning
o Brief on coral disease
Monitoring of reef complexity
o CIT method
Monitoring of macroinvertebrates
o Types of macroinvertebrates and ID
o Belt transects
Monitoring fish assemblages
o Types of fish assemblages and ID
o Belt transects

Day 3 (4.5 hours)

Data entry
Data management
Submission to the Coral Database
o Overview of Coral Database
Reporting and interpretation

3322500 o2 322-2242 AT | 20025-53 2 Ba3RE WL35845
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The practical component of the training will supplement the theoretical component and offer participants
the opportunity to carry out an actual survey. The practical component will include the following activities
and be completed over 1-2 days.

¢ Planning a monitoring outing

o Objectives, site selection, organization
e Carrying out a survey

o Going to a site, survey order, immediate post survey activities
e Data entry, management and submission of collected data

332-2509 285 322-2242 A5 | 20025-53 G Ea3RE S5Eaz
H. White Waves, Moonlight Higun, Malé-20025 | Tel: +(960) 332-2242, Fax: +(960) 332-2509
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ANNEX 3: Theory Session Slides

NCRMF Overview

Scientific Diving

Monitoring Overview

Monitoring Benthic Communities: PIT & Bleaching Surveys
Monitoring Benthic Communities: PQs & Reefcloud
Monitoring Benthic Communities: Coral Recruitment
Monitoring Invertebrates and Coral Diseases

Monitoring Reef and Reef Associated Fauna

Monitoring Reef Complexity

Other NCRMF Surveys and Reports

Coral Database



.

: ENDHERI PROJECT

‘_%ﬁ Maldives Marine Research Instltu\&

- 8thto 10th May




* The National Cor?ﬁee’f Monitoring Program
« Active since 1998 D '.

e Aims:

* Long term/c’r)ﬁnges of Maldivia h e
* Objectives ﬂ ';

* Recovery from b achln ts
Qhang()tg.reef "»@
/) Determme d ha




Current reef trend

£
b
>
=]
o
[
o
Q
©
3
X

2020
Amir (2022)




* Permanent monig’ing sites |

* Aims to capture represa\tatlve spaﬁ ,
distribution
* National,

e Temporal dlStI’Ibuthnﬂ Z /L
. Currently 47 mo "tl—- )
0,1‘998. rgK Arr p—r@ - y

'P site

‘ @;ﬂushi
rli."(;: /.e
Maafush

Dhangeth

7 M((@}éﬂ
( R4

Vewwndoo

K Iadhoo
= n

\/

'. Wi Jlb
Thinadhoo

anhpml ah

Malu ves




* National Coral Reg'Monlt’ormg Framework /V@,) T
* NCRMF is a framework%at structure s and gufdg coral ree?‘ |
monitoring to capture the state of} reef da Na roﬁ'ralial“
e Supports the NCRM & ,
. ,L

e Cannot monitor all reefg M ‘-

3 ‘ N ' > , .S
°Encompassesth nal f ,_ﬁ,,..,.-. b.coral database T

}(;hce ewog / " : P»\-f"“/
B 7).

_ ~.A ‘ - g '
.:' , * : ”4"" *:‘f N

e v A .
ey A“ A.- ' _—— - -

Ed

T




AN e




* Protocols to stangg‘fd data collection in the

country a t-‘f'
* Minimum information to be coIIec ed for

Maldivian sméysto assess e -%ﬂ o : P o i .
Al J * . ’ - \"
Rt .. 2

reef )
. Improve spatial repres : u;-

p?ove‘@mpora§ sé
7¢|rst publish 3.
Updated i 2022 B




Scientific Diving
Maldives Marine Research Institute
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Safety considerations

/ /
4 /

© +Pre dive survey briefing

+Keep within your limits
+Define your roles and who's doing what
+Equipment

+ Securing

+ malfunctions

+Communication and coordination

+ With your survey buddies
+ With the boat

+Be aware of marine fauna




Safety considerations

/ /
4 /

/
/

| +Be aware of when to remove transects

= Know how to do an emergency ascent

/
/

/

+Know what to do when you loose sight of your survey buddies

+Start wrapping up your work at 50 bar (especially if you're new
or working with a new team)




An Overview on

Monitoring

NCRMF Workshop: 8t to 10t" May 2023
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Monitoring Benthic Communities:

PIT & Bleaching surveys

NCRMF Workshop: 8t to 10t May

Maldives Marine Research Institute
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Hard Coral

Reef Builders -

* Waft the water near it — does it move?
* Look at texture — coral cups
 Surface looks like sandpaper
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Hard Coral

* Different growth forms

Branching
Tabular

Foliose

Solitary
Encrusting
Boulder/Massive

Arborescent Caespitose
Acropora Acropora
muricata vaughani

Columnar Massive
Pavona Porites
clavus lobata

Vertical extension

Corymbose
Acropora
nasula

Foliose/laminar
Turbinaria
mesentering

Digitate Tabular
Acropora Acropora
gemmifera hyacinthus

Radial extension

Solitary/Free-living Encrusting
Fungia Montipora
fungites foliosa

Horizontal extension
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CORAL BLEACHING SEVERITY PROTOCOL v2 - 2022 National Coral Reef
BELT TRANSECT - SCLERACTINIAN GENERA

Monitoring Framework

Maldves
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I [1]1 No bleaching [2] 1-10% bleached colony [3] 11-50% bleached colony
| [4] 51-99% bleached colony [5] 100% bleached colony [6] Dead colony

| 1 Scleractinian hard corals must recorded as genera. 2 Soft corals may be recorded as soft corals
| 3 Seaanemones (Actiniaria) can be recorded as sea anemones
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Monitoring Benthic Communities:

PQs & Reefcloud

NCRMF Workshop: 8t to 10th May

Maldives Marine Research Institute
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Why take PQs?
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* Permanent record
e References library

* Improved ID
* Cross reference
e Cross ID

B\

* Low stress ID compared to in field

* Chance to develop ID skills

* Lots of post survey work

e Opportunity to pursue multiple objectives
* Annotations tomorrow!
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Transect protocol

\
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 Utilizes a transect with start & end markers

* 4 x 20m, taking an every 1m

* 20 images per transect, 80 images per depth

* Marine biologist, NGOs, Students Researchers etc....
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4 x 20m transects

20m
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* No transects
e Location information
e 20 images per depth

* Divers and snorkelers with willingness
and time during leisure dives/snorkels
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* Have your images properly sorted

* Make sure your meta data sorted and readily available
* Choose your software

e Consider your objectives

 Build a label set
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&% ReefCloud

Protecting the future
of coral reefs

Harnessing the power of human collaboration and artificial intelligence, ReefCloud
allows the world's coral reef monitoring community to work together in real time to

improve the monitoring, reporting and conservation of our reefs.

(v )
https://reefcloud.ai/




Projects

Recent Projects

NCRMF_Network NAri_[UCN_Assessmen...

Malcves Marine Research Insttute Maidives Marine Research institute

HUMAN CLASSIFIED 18.60% HUMAN CLASSIFIED 0.20%

M IMAGES POINTS 3,425 M MacES 7571 I POINTS 134,100

Name Qrganisston

Cotlin_Seaview_Survey, CentralindianOcean University of Queensiand

NCRMF_Network Maldives Marine Research Institute

Maldives Marine Research Institute, University of
Queensiand

Maldves_AllenComnlAtias

MMRI_Research_Sites
Maldives Manme Resoarch Institute
HUMAN CLASSIFIEED 38.20%

M IMAGES 31271 X POINTS

Country

Maicives, British indian Ccean
Territoey

Malcives

Malckves

* Reasons for choosing ReefCloud by MMRI
* Ease of management of large amounts of data:

* Ease of collaboration:

* Reliability of Al annotations:
* Data back up:

* Each user and organization has to make own decision based on their objectives, requirements and constraints

781,775
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Methed

Dwve, Snockel, Other

Dwva, Snorkel

Sampling Protocdl

Georeferenced transects
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Why do we count invertebrates?

 Ecological functions
* Indicator species
* Economic value



The Survey

e Abundance counts
e Belt transect transect
e 4 x20m x 5m transects









The Survey

e 20-30 minutes

* After the fish surveyor
* Double up with fish surveys
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Cushion Star




Banded Urchin



Long spine urchin



Blue black urchin




Other urchins







Coral Disease



Coral Disease survey

* Part of the invertebrate survey
e Same data collection sheet

 Abundance
e Recording the basics
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Indo-pacific reef health guide (Beeden et al
2008)



Coral Disease survey

Indo-pacific reef health guide (Beeden et al
2008)
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NCRMF Workshop:
8th to 10" May

Maldives Marine
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Other NCRMF
surveys and reports
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Spot captures

For bleaching Using drones or other similar devices

Zoomed in or wide shots —ideally both

& coral Spawn Ideally at an attitude between 5m and 30m

Horizontal speed < 1.0m/a




For bleaching

& coral spawn

Date and time

GPS coordinates

Atoll and Island

Altitude

Drone specific

Flight path and flight time
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NEXT Week: Quiz and simall mMock survey cesign




« MCQ type short quiz

e Mock Survey Planning
Objectives
Select your site(s)
Choose your protocols — explain why you chose them
Detail what gear and logistics you would need
Survey plan and organization
Data management and entry plan




CORAL DATABASE

NCRMF Workshop: 8t to 10t May 2023

Maldives Marine Research Institute
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CORAL DATABASE

Collaborative monitoring of coastal,
oceanic, reef and other ecosystems



What is the coral database

* Web enabled database supporting the Maldives National Monitoring
Framework

* Hosted by the Maldives Marine Research Institute

* Monitor, collect, host, share, assess environmental information such
that it could help decision making

* Multi sectoral targeted database

* Multi ecosystem approach




WEBSITE PUBLIC DASHBOARD DATA PORTAL



ORGANIZATION DATA USERS READ ONLY
ADMIN MANAGER USER



Data management

Summary data Data access Purpose
Private Public Contribute data collection
Public On-request networks

Unavailblae
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