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Global typology — Keith et al. 2021
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Realm — marine
Biome — shelf ecosystems
Functional group — coral reef

Biogeographic ecotype — province/ecoregion? (top-down)
Global ecosystem type — ecoregion? (bottom-up?)

Local ecosystem type — derived from bottom up
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RLE Assessment Criteria

Five criteria for
assessment:

A — decline in
Ecosystem type

o ecosystem extent
P\‘e _ Ecosystem model
B —small geographic
distribution - bata
q(-\w C — abiotic disruption fhresholds
Rules
e D — biotic disruption
Calculations

X — quantitative model
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Adequate data

Collapse (CO)

Threatened categories

Evaluated

Al

Endangered (EN)
— Vulnerable (VU)

Near Threatened (NT)
Least Concern (LC)

ecosystems

Data Deficient (DD)

Not Evaluated (NE)




Spatial Criteria

Criterion A — reduction in geographic distribution

No map of reef extent over 50 years

Reef can transform without any detected change in reef
structure by mapping

Data - used in-situ data of hard coral cover at survey
sites

Indicator (proxy) - the proportion of sites with less than
10% hard coral cover*
*Perry et al. 2018
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Spatial Criteria

Criterion B — Restricted geographic distribution
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|:\ Extent Of Occupancy *

 Criterion B: identify
ecosystems whose distribution
IS so restricted that they are at
risk of collapse from the chance o —
occurrence of single or few - o
interacting threatening events Draft

’ T o Standardised etriCS: the Subcriterion  Measure of geographic distribution EN VU
u u ic distributi
extent of occurrence (EOO) and F
<2,000

Extent of a minimum convex polygon (km2) enclosing all <20.000 <50000

the area Of OCCUpanCy (AOO) B occurrences (extent of occurrence, EOQ) is:

Data:

* Millennium coral reef layer curated by the
World Conservation Monitoring Centre

» Localized correction for Delagoa provided by
the Oceanographic Research Institute of South
Africa




Criterion C - Environmental (abiotic) degradation

Thermal stress (coral bleaching)

Timeframe - next 50 years (2015-2024 to 2065-2074)

Data — Degree-Heating-Weeks (DHW) projections (van
Hooidonk et al. 2016).

Indicator — Per decade: number of years where max DHW
=12

Collapse threshold — 2 i.e. 2 exceedances of 12 DHW in

a decade B 7 N
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Coral bleaching @ St Leu, Reunion
(2016)
Photo credits: Julien Wickel




Criterion D
Biotic degradation

* biotic degradation of reefs using four
key indicators of ecosystem health

Photo credit: Keith Ellenbogen

Piscivory
(Grouper
abundance)

Herbivory
(Parrotfish
abundance)

Macroalgae
(ratio to coral cover)
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Biotic degradation

relative severity of decline

measure of the current condition relative to a
collapse threshold and initial condition

how close ecosystem is to collapse (severe disruption)

CURRENT

CONDITION
OL PSE O




Structured model for coral reef collapse

Hard coral eshy algae
(all hard corals, (ratio of algae
% cover) cover to coral
cover)

Question — is a reef Critically
Endangered if only one
component has that level of
risk?

Structured sequential model

Parrotfish
abundance

(herbivory
indicator)

« Start with status of coral

 Increase risk status by ONE
level if the next component
IS at greater risk.

ARARARAND

CO__CR

EN VU NT

rouper
abundance

(piscivory

indicator)
Addresses role of corals as
architects of reef ecosystem
Acknowledges functional redundancy
of reef compartments
Reduces vulnerability to data
availability
Avoids inflation of risk level
Applicable to other biogenic
ecosystems



Structured model for coral reef collapse — worked examples

Ecoregion and Coral Algae | Parrotfish Groupers| Status
steps
N.Tanzania...Kenya LC | NT — NT — EN-CR |, VU
Comparison % >LC ='NT >INT =
Rationale | Starting status Increases one Remains the Increases one
step same step
Stepwise result: LC NT NT VU




Region results

Coral reefs of the WIO

are to collapse!

eunion
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Eco-region results

All ecoregions are in threatened
categories

— 4 eco-regions
— 3 eco-regions
* CR —4 eco-regions
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Parrotfish
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