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Reef Health Incident Response System — GBRMPA








Feedback:

[bookmark: _Toc293665766]The Great Barrier Reef Marine Park Authority reviews and updates the risk and impact assessment plans each year prior to the start of the Australian summer season. We actively seek feedback on the plans throughout the year in order to inform these reviews. Please provide any feedback to eyeonthereef@gbrmpa.gov.au.
Introduction

The Great Barrier Reef is one of the world’s most resilient and best managed tropical ecosystems. However, the long-term resilience of the Reef is vulnerable to the increasing simultaneous and cumulative impacts of reef health incidents such as coral bleaching and disease, crown-of-thorns starfish outbreaks, flood plumes and tropical cyclones. Climate change greatly increases the risk that reef health incidents such as bleaching, and disease outbreaks will become more frequent and more severe in the future[footnoteRef:1]. While the immediate effects of these incidents may be modest, their cumulative impact over time will have significant long-term consequences on the ecology and resilience of the Reef. This includes the resilience of the linked social and ecological communities on the Great Barrier Reef[footnoteRef:2].  Because the likelihood of incidents occurring is increasing, along with the consequences of these incidents, the Great Barrier Reef is at increasing risk. This is especially significant given the uniqueness of the resources in the Great Barrier Reef Marine Park (the Marine Park) on a global scale and the importance of the Reef to Queensland’s economy. Indeed, the Great Barrier Reef was recently valued by Oxford Economics at $54.1 billion with as much as 73 per cent of that value at risk during a severe, spatially extensive coral bleaching event. [1:  Risk is defined here as a measure of the likelihood of an event occurring multiplied by the consequences of the event if it were to occur.  ]  [2:  The Reef Health Incident Response System is complemented by a resource kit for incident coordinators and other personnel tasked with responding to reef health incidents. The resource kit focuses on administrative implementation of incident management and contains relevant task lists, risk and impact assessment plans and templates needed to implement an effective and efficient collaborative response. ] 

 
The purpose of the Reef Health Incident Response System is two-fold: 

1. to summarise the implementation process used to respond to reef health incidents at variable scales and locations
2. to clarify how incident response resources and capacity are prioritised and allocated during individual and simultaneously occurring reef health incidents.

This document outlines the Great Barrier Reef Marine Park Authority's (GBRMPA’s) strategic framework for responses to reef health incidents. It describes how we combine broad-scale, longer-term strategic management initiatives with timely and targeted responses to incidents. Both are essential components for managing the long-term resilience of the Great Barrier Reef and the industries and communities that rely upon it. The Reef Health Incident Response System provides a common framework that is used to 
respond to any reef health incident and enables us to work with partners, such as the Queensland Parks and Wildlife Service, to implement effective, collaborative response actions.


The Reef Health Incident Response System framework includes four core components, each of which is described within this document:

1. Early warning system — tools to understand the risk of reef health incidents occurring

2. Incident response — evaluate the nature and severity of incidents and coordinate an appropriate response

3. Management actions — target the implementation of management strategies that minimise impacts and promote recovery

4. Communications — communicate to partner agencies, senior decision-makers, stakeholders and the public about reef condition and pending management actions; communication is a central theme which unifies the other three Reef Health Incident Response System components (Figure 1)


[image: This figure shows how the Reef Health Incident Response System is implemented. The early warning system which is a routine task performed each year and is conducted to better understand the potential risk of reef health incidents occurring. In the event of an incident, the Incident Response component is activated to evaluate the nature and severity of incidents and coordinate an appropriate response. This is then followed by the Management Actions component which targets the implementation of management strategies that minimise impacts and promote recovery. Communications is an ongoing component. Its aim is to communicate to partner agencies, senior decision makers, stakeholders and public about reef condition and pending management actions. Communication is a central theme which unifies the other three RHIS components.]

Figure 1: The Reef Health Incident Response system components for responding to reef health incidents.  Effective incident response requires both routine and responsive tasks as well as effective communication with stakeholders, policymakers and the media regarding reef condition and management actions.  Management response is triggered following an incident response framework and is based upon information collected on the severity and spatial extent of impacts (see Figure 2) and a subsequent situation analysis (Figure 3).
[bookmark: _Toc293665767]

Early warning system

There are three parts to the early warning system:

1. Predictive tools and other tools that enable near real-time monitoring of conditions conducive to an incident
2. A monitoring network provides reports to GBRMPA on reef condition and impacts observed
3. Site inspections allow GBRMPA and the Queensland Parks and Wildlife Service to quantify impacts or to ground-truth predictions
 
[bookmark: _Toc293665768]Predictive tools and near real-time monitoring of environmental conditions

Some reef health incidents are preceded by a series of conditions that can be used to assess the probability of an event occurring. For these incidents (bleaching, disease outbreaks, flood plumes and cyclones), predictive tools have been developed that provide a seasonal outlook in the months that precede high risk seasons[footnoteRef:3]. For these four types of incidents, tools have also been developed that enable near real-time monitoring of conditions conducive to the event occurring (e.g. sea surface temperature anomalies). In effect, for these four types of incidents, we have some form of warning at least a week (in the case of cyclones) or more (several months for coral bleaching, outbreaks of temperature-dependent coral diseases, and flood plumes) in advance of a major reef health incident. We monitor the predictive tools regularly during the summer months and report to senior decision-makers and stakeholders regarding incident likelihood (see links between the early warning system and communication, Figure 1). [3:  Please see the individual risk and impact assessment plans for an in-depth description of these various tools.] 


[bookmark: _Toc293665769]Monitoring network

For the four incidents types mentioned above (as well as invasive species and crown-of-thorns starfish (Acanthaster planci)) GBRMPA relies on field reports provided by a monitoring network that includes Queensland Parks and Wildlife Service rangers, as well as trained volunteers. The network covers the entire Great Barrier Reef and includes regular reef users, such as dive professionals, tourism operators, fishers, researchers, community groups and other recreational users who voluntarily monitor and report (Appendix A) on conditions at reefs they visit. Monitoring network reports are reviewed weekly to identify where impacts have been sighted. Information is collated in the Eye on the Reef database and displayed as report files which can be viewed through Google EarthTM. This system displays information and visual representations for all the data collected at each reef in the Marine Park. Eye on the Reef reports are used to target site inspections in order to determine the severity and spatial extent of impacts. 

Site inspections

Site inspections in the Marine Park involve a series of surveys at two depths using the method described in Appendix B. Inspections are conducted on an as-needed basis at sites where: 

1. monitoring network participants have reported widespread minor impacts, or moderate or severe impacts over any scale
2. tools enabling near real-time monitoring of conditions indicate the risk of a reef health incident occurring is high (e.g. systems indicate that temperature stress is severe enough to cause coral bleaching)
3. a ship grounding or oil spill has occurred.

If site inspections confirm moderate to severe localised impacts (relating to any incident) or widespread minor impacts (relating to bleaching, disease outbreaks, flood plumes and/or cyclones), the incident response component of the Reef Health Incident Response System is activated.
[bookmark: _Toc293665770]Incident response 

GBRMPA uses the Australasian Inter-service Incident Management System[footnoteRef:4]  framework to coordinate the governance, planning, operations, logistics, financial and inter-agency liaison arrangements required to adequately respond to a reef health incident. The timeline below describes the process and procedures whereby the incident response component of the system is activated and deactivated.  [4:  Australasian Fire Authority Council, 2004,  Link to the Australasian Fire Authority Council website
	] 


Information gathered from the early warning system and site inspections helps us to understand the severity and spatial extent of impacts. Once the spatial extent and severity of the impact have been classified based on the standardised criteria for each incident, we use the matrix in Figure 2 to inform a detailed situation analysis. 

[image: This diagram is the matrix used to combine measures of bleaching severity and spatial extent to determine the response level required. This matrix informs the situation analysis as shown in Figure 7.


Spatial extent is scored as follows:
Local = 1
Regional = 2
Widespread = 3

Bleaching severity is scored as follows:
None = 0
Minor = 1
Moderate = 2
Severe = 3

Scores for bleaching severity and spatial extent are multiplied to generate a numeric rating for the bleaching incident, and this helps to define the level of response. The five response options are represented by different colours and are described as follows:

Green signifies that no immediate action is required, but follow-up surveys are to be undertaken through the volunteer monitoring network.
Cream indicates that although an Incident Response is not triggered, more detailed and frequent monitoring of Early Warning System tools, and raised awareness amongst participants in the monitoring network are required.
Yellow is "Response Level 1"
Orange is "Response Level 2"
Red is "Response Level 3"

Cells in the matrix are classified as follows:
If no bleaching is present at any scale, the cell is scored 0 and is coloured green, requiring no immediate action. Local minor to moderate bleaching and regional minor bleaching receive scores of 1 or 2 and these cells are coloured cream, requiring more detailed and frequent monitoring and raised awareness amongst participants in the monitoring networks. Widespread minor bleaching is scored 3 and is coloured yellow, triggering Response Level 1. Severe local bleaching and regional moderate bleaching receive scores of 3 and 4 respectively, and trigger Response Level 2. Severe regional bleaching and moderate to severe widespread bleaching result in scores of 6 or 9, and trigger Response Level 3.]

Figure 2: Example of a matrix combining measures of impact severity and spatial extent to inform the situation analysis (Figure 3). The situation analysis determines the final decision regarding which response level is triggered. Specific criteria for the levels of impact severity and the spatial extent or scale of threat can be found in the individual risk and impact assessment plans. 

The situation analysis is assessed by GBRMPA’s governance group (the executive management group, the incident coordinator and the scientific, communication and liaison, and stakeholder advisory groups), which makes a final decision on the required level of response (Figure 3). There are three potential response levels — 1, 2 and 3. Each increase in response level (from 1 to 3) correlates to a corresponding increase in the severity and spatial extent of the impacts as well as an increase in the management investment and resources required to effectively respond. The activation and conditional activation of the incident response framework varies according to each response level (Figures 4, 5 and 6), but the framework used for each of the three response levels is standardised for all reef health incidents. 

[image: This diagram shows the procedure followed by the GBRMPA governance group to determine the appropriate level of response to a coral disease outbreak. The scenarios are as follows:

When the early warning system indicates conditions are not conducive to a coral disease outbreak and/or site inspections confirm that disease prevalence levels are not anomalously high, no outbreak is deemed to be present and an incident response is not activated. 

When the early warning system indicates conditions are conducive to a coral disease outbreak and/or site inspections confirm that disease prevalence levels are anomalously high, a situation analysis is conducted to determine which, if any, of the triggers for implementing a response have been exceeded. 

If no thresholds have been exceeded, any outbreak is deemed to have abated and the incident response framework is deactivated. As described in Figure 5, no immediate action is taken, but follow-up surveys are undertaken through the volunteer monitoring network. 

If thresholds for response levels 1, 2 or 3 are exceeded, the corresponding incident response level is activated. Situation analysis continues until the outbreak has abated, then the incident response is terminated and the incident response framework is deactivated. The situation analysis is informed by the matrix seen in Figure 5 and is re-visited following a response if the high risk season has not passed. 
]

Figure 3: Example of an incident response chain of events during a reef health incident. The situation analysis is informed by the matrix seen in Figure 2 and is re-visited following the incident response if the high risk season has not passed or the threat has not been removed. If the high risk season has passed or the threat has been removed, incident response is terminated, the incident response is deactivated, and impact management and recovery monitoring are undertaken. 

Once the appropriate response level has been determined, the corresponding planning and resource provisions of the incident response are activated. Communications, liaison, and reporting tasks are activated for all response levels. For response level 1, which may lead to response levels 2 or 3 if impacts become more severe or extensive through time, the logistics for extensive underwater surveys are only conditionally activated, and budgeting, contracting, staff procurement, and impact mitigation/recovery surveys are not activated (Figure 4). Conditional activation is based upon the type of incident and the outcome of the situation analysis. For response level 2, vessel support and underwater surveys are activated, as are budgeting and administration. Contracting, staff procurement, and impact mitigation/recovery surveys are all conditionally activated (Figure 5). For response level 3, the entire incident response framework is activated (Figure 6).
[image: This figure is built around an organisational chart showing the components of an incident response that are activated or conditionally activated during a level 1 response. 

The organisational chart shows that, for response level 1, a coral disease incident is managed by an incident coordinator, who reports to the GBMRPA executive management group. Scientific, stakeholder and communication and media liaison advisory groups are not activated. 

There are four main areas of responsibility: planning, operations, logistics and finance/administration. For response level 1, the planning and operations sections of the incident response are activated. Logistics is conditionally activated. Finance and administration tasks are not activated. 

Planning involves three areas of activity: 1) reports, 2) plans and 3) communications.  Reporting occurs via the situation analysis. An action plan is prepared, but a range of other plans are not activated for a level 1 response. Comms planning involves the development of a media plan and a stakeholder liaison plan. 

Operations involves the completion of liaison, communications, data management and reporting activities. Field operations are conditionally activated. Liaison consists of media and stakeholder liaison. Reporting takes place through situation reporting, while a legal report is conditionally activated. Field operations, if activated, are comprised of underwater surveying, impact mitigation, and remote sensing activites. Community and industry impact surveying, ecosystem surveys and collection activities are not activated.

Logistics are conditionally activated. Logistics activities for a level 1 response are vessel support, field equipment and supplies, personnel coordination, and safety and diving OH&S. Procurement of staff and travel and accommodation are not activated.
]

Figure 4: Response level 1 within the incident response framework. Activation and conditional activation of incident response components are illustrated by the intensity of colour and border for each box. For most incidents, response level 1 may lead to response levels 2 or 3, so the focus is on reporting and situation analysis. At this response level, liaison, communications, reporting and situation analysis are activated but most of the incident response is either not activated or conditionally activated.  
[image: This figure is built around an organisational chart showing the components of an incident response that are activated or conditionally activated during a level 2 response. 

The organisational chart shows that, for response level 2, a coral disease incident is managed by an incident coordinator, who reports to the GBMRPA executive management group. The incident coordinator is also advised by scientific, stakeholder and communication and media liaison advisory groups. 

There are four main areas of responsibility: planning, operations, logistics and finance/admin. These four sections include the following tasks:

Planning involves three areas of activity: 1) reports, 2) plans and 3) communications. Reporting occurs via the situation analysis. An action plan is prepared, as well as a surveying plan and a research plan. Plans for tourism, water quality and coastal, fisheries, ecosystem response, and traditional owners are conditionally activated. Comms planning involves the development of a media plan and a stakeholder liaison plan. 

Operations involves the completion of liaison, field, reporting, communications, and data management activities. Liaison activities comprise media and stakeholder liaison. Field operations are underwater surveying and impact mitigation (activated), and remote sensing, community and industry impact surveying, ecosystem surveys and collection activities (conditionally activated). Reporting takes place through situation reporting, while legal reports are conditionally activated. 

Logistics activities consist of vessel support, which is activated, and field equipment and supplies, personnel coordination, and safety and diving OH&S, procurement of staff, and travel and accommodation, all of which are conditionally activated.
  
Finance and administration includes budget and reporting, and administration tasks. Contract and procurement is conditionally activated. ]
Figure 5: Response level 2 within the incident response framework. Activation and conditional activation of incident response components are illustrated by the intensity of colour and border for each box. At this response level, much of the incident response is activated but aspects of finance/administration, logistics and field-based operations are conditionally activated, highlighting that these represent management resources invested on a case-by-case basis.

If response levels 2 and 3 are activated, ecosystem surveys are initiated to characterise the extent and severity of impacts as well as the associated longer-term ecological implications of impacts. The monitoring network described in the early warning system section is rapidly increasing the number of reefs for which information is available on baseline condition, while the Australian Institute of Marine Science (AIMS) Long-term Monitoring Program has baseline information on sites throughout the management regions of the Marine Park. Therefore, efforts to assess impacts from reef health incidents focus on characterising impacts during and in the weeks that follow the incident, and quantifying mortality and rates of recovery six months after an incident and in the years that follow. 
[image: This figure is built around an organisational chart showing the components of an incident response that are activated or conditionally activated during a level 3 response. 

The organisational chart shows that, for response level 3, a coral disease incident is managed by an incident coordinator, who reports to the GBMRPA executive management group. The incident coordinator is also advised by scientific, stakeholder and communication and media liaison advisory groups. All these boxes are shown as activated. 

There are four main areas of responsibility: planning, operations, logistics and finance/admin. These four sections include the following tasks:

Planning involves three areas of activity: 1) reports, 2) plans and 3) communications. Reporting occurs via the situation analysis. An action plan is prepared, as well as plans for surveying, research, tourism, water quality and coastal, fisheries, ecosystem response, and engagement with traditional owners. Comms planning involves the development of a media plan and a stakeholder liaison plan.

Operations involves the completion of liaison, field, reporting, communications, and data management activities. Liaison activities comprise media and stakeholder liaison. Field operations are underwater surveying and impact mitigation, remote sensing, community and industry impact surveying, and ecosystem surveys (activated), as well as collection activities (conditionally activated). Reporting takes place through situation reporting, while legal reports are conditionally activated. 

Logistics activities consist of vessel support, field equipment and supplies, personnel coordination, safety and diving OH&S, procurement of staff, and travel and accommodation.
  
Finance and administration includes budget and reporting, and administration tasks. Contract and procurement is conditionally activated. 
]
Figure 6: Response level 3 within the incident response framework. Framework components are activated or conditionally activated depending upon the nature, extent and severity of the incident. When the outcome of the situation analysis (Figure 3) is that response level 3 has been triggered, the entire incident response is activated, except collection during field-based operations, which is conditionally activated. 

For the four incidents with the greatest potential to cause spatially extensive impacts to reef health (bleaching, disease outbreaks, crown-of-thorns starfish and cyclones), impact and recovery assessment surveys are focused at the 47 AIMS Long-term Monitoring Program sites and similar survey protocols are used for all incidents (refer to individual risk and impact assessment plans for details). For all other incidents, the location of surveys depends both on where the incident has occurred and where impacts are most severe. The protocols will vary for each incident type and potentially for each incident (i.e., survey locations and protocol will be determined during the situation analysis).

[bookmark: _Toc293665772]
Communications

All incident responses require effective communication with the media, stakeholders and community members to increase support and compliance with response actions. All routine and responsive tasks undertaken to respond to any reef health incident rely heavily on communications products, particularly since incidents usually attract significant interest from the public, media, managers and parliament. The individual risk and impact assessment plans ensure timely and credible information on reef health is available throughout and following incidents. Templates within the communication sections of each risk and impact assessment plan provide a targeted briefing schedule to communicate the onset of an incident and to describe the frequency and timing of various tasks associated with collating information when incidents occur. In addition, GBRMPA aids the efforts of other agencies and conservation-based non-government organisations in the region to use community-based social marketing to promote environmentally conscientious behaviour. Effective communication and messaging enhances community support for ongoing and new conservation initiatives and policies and, when used effectively, is a management action in itself.
[bookmark: _Toc293665771]Importance of management actions

Timely and targeted implementation of effective management actions is fundamental to fulfilling GBRMPA's mandate to protect the Reef from threats. Numerous existing management arrangements support and build resilience across the entire Great Barrier Reef Region. We have invested heavily in a number of management strategies to protect the Marine Park and to support the natural resilience of its diverse habitats. Examples of resilience building management actions include the Reef Water Quality Protection Plan of 2003 and the Representative Areas Program, which increased the percentage of the Marine Park contained within ‘green’ no take zones. 

In dealing with reef health incidents, broad-scale, strategic management initiatives are complemented with timely and targeted responses to incidents, as well as with a strategic enhancement or alteration of existing management arrangements. For all reef health incidents, there are three categories of opportunities available to us for management intervention:

1. implement strategies to prevent impacts, such as ship groundings, oil spills or invasive species outbreaks, from occurring

2. implement strategies during and following incidents to a) mitigate impacts and b) promote recovery at severely affected sites

3. support and enhance resilience of the linked social-ecological systems of the Reef and promote its ability to resist damage and recover quickly following disturbance. 

These opportunities are not mutually exclusive as many actions contribute to more than one intervention type (Figure 7). However, for each management opportunity, actions can be classified as ecological, socio-ecological, or sectoral-specific in nature. Within the categories listed above, we can implement actions at the local, regional, and whole-of-Reef scale (Figure 7). The priorities for management are actions that support or enhance the resilience of the linked social and ecological systems of the Reef, since most of these actions work to prevent impacts and/or promote recovery from more than one type of reef health incident.

[image: ]

Figure 7: Classification of management interventions, action targets and spatial scales over which management actions are meant to have an effect. The example actions work to mitigate ecological impacts and promote recovery following bleaching events and coral disease outbreaks. Many management actions can be classified under more than one of the management intervention types.

[bookmark: _Toc293665773]Conclusions

As reef health incidents become more frequent and severe, impacts on the Great Barrier Reef ecosystem, industries and reef users will become increasingly acute and apparent.  We have responded to this increased risk with a corresponding increase in management capacity to deal with reef health incidents, including this Reef Health Incident Response System document, the complementary resource kit and the risk and impact assessment plans for key threats to the Reef. This new suite of management tools provides the foundation for effective management actions in response to reef health incidents. 

This document details the overarching structure of the incident response capacity and demonstrates the standardised approach to respond to reef health incidents. Timely and targeted actions following an incident supplement the existing broad-scale initiatives that have already been implemented (e.g. the Reef Water Quality Protection Plan of 2003, Representative Areas Program zoning scheme 2003, and the ongoing Reef Guardians program). These actions continually evolve, as previous and ongoing efforts are evaluated and improved upon here in Queensland and in other areas around the world. Our incident response program guides actions and will render a heightened transparency and consistency in the future to management decision-making during and following reef health incidents. 
[bookmark: _Toc278698478][bookmark: _Toc293665774]Appendix A — Reef Health and Impact Survey form
[bookmark: _Toc279051939][bookmark: _Toc293665775][image: The Reef Health and Impact Survey asks the following information:
Observer contact details; date and time of survey; vessel and whether the survey was done by snorkel or dive. 

The site information required includes latitude and longitude, Reef ID; Marine Park Zone and reef name. The conditions required include survey depth, air temp, water temp (0-3m and 5-10m), visibility, presence of flood plume and suspended algal bloom; secchi; tide at survey time (low/mid/high). Other site info is aspect (NW/NE/SW/SE), habitat (lagoon; reef flat; crest; slope and benthos composition: Macroalgae; live coral; recently dead coral; live coral rock; coral rubble; sand (represented by percentages). 

Observations are made about the following aspects: Macroalgae type - slime, entangled/mat-like; filamentous; leafy/fleshy; tree/bush-like (proportion of coral cover, live and recently dead, average height in cm). Coral type: soft coral; branching; bushy; plate/table; vase/follose; encrusting; mushroom; massive (proportion of coral cover- live and recntly dead and proportion of the above that is recently dead). Coral bleaching: soft coral, branching, bushy, plate/table; vase/foliose; encrusting; mushroom and massive (proportion of the corals that are bleached and most common level of bleaching severity). For bleaching, observers are also asked to list the likely cause from temperature, salinity, both temperature and salinity or unknown. Coral disease: Disease types - black band, brown band, white syndromes or other disease/tumours. The diseases are cross referenced against types of coral that have been affected: soft coral, branching, bushy, plate/table, vase/foliose, encrusting, mushroom, massive. 
Coral predation - COTS or Drupella (total counted for juvenile and adult) against the number of affected colonies for the following types of corals: sorft coral, branching, bushy, plate/table, vase/foliose, encrusting, mushroom, massive. Recent coral damage: marking the number of affected colonies, most common level of severity and possible cause against the types of coral: soft coral, branching, bushy, plate/table, vase/foliose, encrusting, mushroom, massive.  

The final observation is rubbish that has been found at the site: Fishing line, plastic, netting, rope or other and the number of pieces of each. 

Observers are asked to inlcude any more additional information such as site conditions, impacts, sightings of protected species and comments on supplied photographs. ]
Appendix B — Survey protocol used in monitoring network

[bookmark: _Toc279051941]The protocol used by the monitoring network during site inspections can be completed by snorkelers or divers. It involves using a repeated Global Positioning System (GPS) tagged five metre radius point survey method (see image below). This method is used to assess a range of reef health indicators including coral and algal cover and the extent and severity of impacts such as coral bleaching, disease, rubbish, predation and anchor or storm damage (Appendix A). The protocol recognises the limited time that many participants have available to complete survey forms. One form will be completed for each point survey thus reducing the time taken to evaluate benthic cover and allowing ample time to accurately evaluate the presence or absence of the range of impacts included in the form. Ideally, observers will complete at least three point surveys at each site while remaining within one habitat type (e.g. reef slope or lagoon). Repeated surveys are conducted to enable statistical analysis of the data; however these surveys do not have to occur on the same day if time is limited. 

[image: This image illustrates the protocol used for Reef Health and Impact Surveys. Each survey takes in a circular area with a 5-metre radius (the 'point survey'). A diver or snorkeler records general reef condition, bleaching extent and severity, and a range of reef health indicators within this survey area. For each site or reef, at least three point surveys should be completed within a single habitat type (e.g. reef slope or reef flat). The illustration depicts a pair of scuba divers completing three point surveys along a reef slope. ]

Protocol used by the monitoring network for site inspections. Observers use this protocol to assess reef condition and to detect and document impacts. 
14
Reef Health Incident Response System — GBRMPA

image4.jpeg
Reef Health Incident
Response System

Second Edition

Great Barrier Reef
Marine Park Authority





image5.wmf

image6.jpeg
Management Actions

Early Warning System Incident Response Framework
Weather and climate forecasts
Near-real time monitoring of

stressors (e.g., sea temperature)

1 Ecological
|
|

Socio-ecological

Bl d Assessmel

Monitoring networks regularly and Sectoral-specific
reporting on reef conditions and y Monitoring
impact severity
Communication
Stakeholders
Policymakers
7] Annually (routine tasks) Media

B i an incident occurs
(responsive tasks)





image7.jpeg
No immediate action, undertake follow-
up surveys through monitoring network

Spatial extent

ty

ing severi

Bleach

More detailed and frequent monitoring

Local 1 Reg’ona’ 2 W’dESP read 3 l:l of Early Warning System tools, and raised
awareness amongst participants in the
None monitoring network to survey for and
report on bleaching impacts and overall
Minor reef condition
*
Moderate - Response Level 1
Response Level 2*
Severe - P

Response Level 3*

*See Figs. 8-10





image8.jpeg
i

|
Yes

v

v

T

o }
il
I
v v v
Level 2 Level 3
threshold threshold

o





image9.jpeg
Scientific Advisory Group

Communication and Liaison
Advisory Group

Stakeholder Advisory Group

Incident Response Framework
Response Level 1

GBRMPA Executive
Management Group

[] Notactivated
Conditionally activated
O Activated

Incident Coordinator

Planning

Reports

Situation
Analysis

Action Plan

Research Plan }—

Liaison Plan

Traditional
Owners

Operations

Liaison Reports Data Mgt

Underwater Situation Field
Surveying Reporting Equipment
il & Supplies

Media Liaison

Administration
Contract &
Procurement

Stakeholder Remote
Liaison Sensing

{ Personnel
i Coordination
-
Impact
Mitigation

Cmty &Industry

of Staff

Ecosystem

Surveys Travel &
Accomm

Collection





image10.jpeg
Incident Response Framework

Response Level 2

GBRMPA Executive
Management Group

Scientific Advisory Group

[: Not activated

Incident Coordinator H Conditionally activated
D Activated

Planning Operations Logistics Finance/Admin

Budget and

Vessel Support g

Reports Data Mgt

Underwater Situation
Surveying Reporting

Sensing

Liaison Plan Liaison

Sl Action Plan MediaPlan [l iMedia Liaison Administration

Contract&
Procurement

Tourism Plan ‘l—

Impact

Mitigation
Research Plan

Cmty & Industry
WQ & Coastal i Impact Surveying

i Safety and
Diving OH&S

Ecosystem
Fisheries Plan — Sur¥rseys

Travel &
Accomm

Ecosystem
lesponse Plan

Traditional




image11.jpeg
Incident Response Framework
(Response Level 3)

GBRMPA Executive
Management Group

Scientific Advisory Group

:] Not activated
Conditionally activated
D Activated

Communication and Liaison

Advisory Group Incident Coordinator

Stakeholder Advisory Group

Planning

s : ) : ) : O ) o

Field
Equipment
&Supplies

Logistics

vF‘nancell\t‘lmin
Budgetal
oy

Situation

i Action Plan Media Plan
Analysis

Surveying Plan Stakeholder
Liaison Plan
Research Plan
WQ & Coastal
Fisheries Plan
Ecosystem
Response Plai
Traditional
Owners

Contract &
Sk
Procurement

Personnel
Coordination

Safety and
Diving OH&S

Procurement
of Staff

Travel &
Accomm

Collection





image12.png
Type of intervention Action target

Ecological
1. Preventing impacts < Socio-ecological

Sectoral-specific

local-scale (e.g., no anchoring areas via an emergency SMA)

Ecological < regional-scale (e.g., changed water quality targets for local catchments)
2. Mitigating impacts when incidents < Socio-ecological broad-scale (e.g., fishing moratoriums)
‘occur and promoting recovery Sectoral-specific
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3. Enhancing resilience < Socio-ecological
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OBSERVER AND SITE DETAILS

BENTHOS

IMPACTS

P Queensland
Government

Reef Health and Impact Survey (é{/@YE&"EREEF %m

~
Observer name:

Organisation: i Vessel:

-

Centreof survey w Check one Reef D: Marlne Park Zone:
Lat: g Decimal Degrees (preferrec) [ ] 3 Reef name'” o

Degrees Decimal Mins []
DegreesMinsec [ |

SITE CONDITIONS: o~ | ASPECT: (Select one optlon) i BENTHOS:
Airtemp: ————————-—- C | [NE] : Macroalgae: —-——---————- %
Surveydepth: ¥ m Watertemp (0-3m): ____________ "C } |:| ; Livecoral: —_________ %
. S ; 5 o
Visibility: < 5m G-10my X C i HABITAT: (Select one option) Recently AeFACOT o %
(Ciceone) oo Flood plume: Y / N fagoon [&] Live coralrock: ___________ %
S10m Suspended algal bloom: Y/N i Reefflat [B] |:| Coralrubble: ____________ %
Tide at survey time ; Crest Sand: %
Secchi ~  m (low/mid/highy: i Slope [D] TOTAL: 100 %
Macroalgae observations Prese Y/ N Photos taken Y /N
MACROALGAETYPE: | Slime i Entangled / mat-ike : Fllamentous Leafy/ ﬂeshy Tree / bush ke

f the to!
__magoalgae cover }

100 %

Average helghl (cm)* }

*Macroalgae height: A=1-3cm B =2>3-25cm C >25cm

CORAL TYPE: Soft coral | Branching | Bushy Mushroom
Proportionofcoralcover p g i o . g 3
| Gveand ecenty dea) P | % %
Proportion of the above }
\_ thatis recently dead

% i %

% % 100%

Coral bleaching Present Y/N

CORAL TYPE Bushy
~Proportion of the }
_ corals that are bleached

Most common level of ’
bleaching severity *

* Bleaching severity: 1 =bleached only on upper surface 2 pale/ﬂuoro (very light oryeIIOW|sh) 3 = totally bIeached whlte 4 =recently dead coral Ilghtly covered in algae

Proportion of
coral coveraffected || CORN DRE R R0l g Pning Bushy

% | 4 Blackband dlsease »

% | 4 Brownbanddlsease »

- V‘V% 4 White syndromes 7} 7

SR
| affected coloni

4 Otherdlsease/tumours }

Y/N

CORALTYPI

Total# | Total# [
adult juvenile

Proportion of
| coral cover affected |

%

4 Drupella p

Coral predation Present Y/ N Algae: Y/ N Photostaken Y/ N

se | Encrusting | Mushroom

Recent coral damage Present Y/ N Algae: Y/ N

Proportion of
coral cover affected | Bushy

%

**Posslblecause A Anchor D Divers S =Snorkellers W = Weather/storm V=Vessel C=Animal X=0Other U Unknown

RUBBISHTYPE Fishing line ; Plastic | Nettlng

Number of pieces of ru bbls

Additional information (Forexample: site conditions, impacts, sightings of protected species and comments on supplied photographs)

N

J

Pleasereturn to: Great Barrier Reef Marine Park Authority | PO Box 1379 Townsville QLD 4810 | Fax: (07) 4772 6093 | Ph: (07) 4750 0700 | eyeonthereef@gbrmpa.gov.au
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