Identification of two-phase recovery in hard corals across the Great Barrier Reef Y /4

David J. Warnel:23 Kerryn A. Crossman?, Wang Jint23 Kerrie I\/Iengersenl'2'3, Kate Osborne*, Matthew J. Simpson1'2'3, Angus A. Thompson4, Paul Wul23 Juan-C. Otriz* A \\\\
AUSTRALIAN INSTITUTE
1School of Mathematical Sciences, Science and Engineering Faculty, Queensland Univeristy of Technology, OF MARINE SCIENCE
2Australian Research Council Centre of Excellence for Mathematical and Statistical Frontiers,
3 . o A\
Centre for Data Science, Queensland Univeristy of Technology, - ACEMJ'
*Australian Institute of Marine Sciences MATHEMATICAL AN STATISTICAL FRONTIERS
= g e e 2 — = - e =

Introduction Materials and Methods
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> Empirical evidence suggests possible multi-phase recovery. e.g., for 3 > then apply two-segment regression with Figure: (A) Example LTMP recovery trajectory showing two-phase growth. (B)
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where ay < « is a reduced intrinsic growth rate and Ty is the Figure: (A) Single-phase models cannot replicate two-phase
duration of the slower phase. recovery in both short and long timescales. (B) When per capita » Using estimated slow first-phase durations we can simulate recovery without this phase. This enables a data-driven assessment of how
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> The existence of multi-phase growth has implications for monitoring _ ; :
monotonically decreasing functions.

and management since performance assessments and forecasts may be
inaccurate if a single-phase model is used.

this slow phase affects recovery under different future scenarios.
» Overall, two-phase recovery may cause a reduction in cover by up to 20% (absolute cover), and could lead to complete collapse should

major disturbances occur every five years on average.
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» Most examples of longer slow phases (> 5 years) occur in the . B8 Single-phase .
» A substantial proportion of analysed recovery trajectories northern GBR. 75% ES Two-phase
show two-phases.
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) 1 : : : : Figure: Estimated effect of two-phase growth on recovery under different major disturbance frequencies. (A) Final cover before next major disturbance. (B) The
4 > This phase often persists for > 4 years (mean: 4.6; IQR: 8 O : : : expected number of years per decade above different cover thresholds (a proxy for ecological services) assuming major disturbances every five years.
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