Barrier Reef

Stephen Ban, Bob Pressey, Nick Graham



— Flood events

— Disease

Fishing pressure

Coastal development/agriculture
— Eutrophication

— Sedimentation

— Chemical pollution



Combined effects of two stressors on Kenyan coral reefs
are additive or antagonistic, not synergistic
Emily S. Darling,! Timothy R. McClanahan,? & Isabelle M. Coté’

Limnal. Oceanogr., 4403, part 2), 1999, 932-940
© 1999, by the American Society of Limnology and Oceanography, Inc.
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- Regulatory limits set for isolated stressors

- |dentification of synergistic effects may allow
more efficient mitigation

- Mapping of stressor effects to prioritize areas
of concern



« Complexity increases exponentially with number of stressors

« Amount of data on specific interactions vanishingly small

* If time and resources are limited, is there a rapid way to
assess threats and prioritize management actions?



* Bayesian methods:

* Incorporate prior beliefs/knowledge

* Make probabilistic predictions about the state of the world
* BBNs are a decision-support tool

- ABBNis a way of conceptualizing a system

* Does not require specialist skills; the users are designers

* Outputs readily interpretable by laypeople

* Designed to incorporate uncertainty
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“We are faced with two options: we can either
throw up our hands in despair and wait until we
have an adequate theory enabling us to deal with
socioeconomic and political problems as confidently
as we do with problems in physics and chemistry, or
we can make the most of an admittedly
unsatisfactory situation and try to obtain the
relevant intuitive insights of experts and then use

their judgments as systematically as possible” —
Helmer, 1967



7/

 Select initial expert pool based on
publications, then snowball

* Use four-point elicitation method for
probabilities

 Obtain point estimates for scenarios



the lowest plausible value is?
plausible value isN /

——

4. How confident are you that
the interval you created, from
lowest to highest, could
capture the true value? Select
a number between 50 and 100%

3. Redlistically,
what is your best
estimate?

Speirs-Bridge et al., 2010






- Increased flood plume extent

- Increased temperature
- Increased cyclone frequency

- Climate change + management
- Decrease nutrient, sediment, pollution load
- Decrease fishing pressure outside reserves

- Management only
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Stressor-disease relationship estimates

'
qV)
()
-

O

r—}
>
@)
O
(7))
®©
)

B2

©

Y
@)
>

=

O
®©

O
O
| -

al




o o o o
(o] < N

J9A00 |e102 Bunsixa Buluiejulew jJo AlljiIgeqold



# of reefs

# of reefs

120

100 |
80
60 |
40
20

0

—
(62
o

RN
(e
o

a
o

0

02 03 04 05 06 07 0.8

Probability of decline

Baseline

02 03 04 05 06 07 08
Probability of decline

# of reefs

# of reefs

100

(@)
(e

[@))
o

S
o

0

Climate change

0

N
o

100

# of reefs

0

02 03 04 05 06 0.7 08
Probability of decline

# of reefs

02 03 04 05 06 07 08
Probability of decline

80 1

60 |

40

20

150 |

100

50 1

0

T
!
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

02 03 04 05 06 07 038
Probability of decline

CC + Management

02 03 04 05 06 07 08
Probability of decline




- Probability of Decline
5, d

5, Midshelf reefs

ol Baseline

A |

. I 35-45%
A

&g 55-65%

N

W- E
gsPE 01020 40 60 80

H e Kilometers

Probability of Decline

o Midshelf reefs
e CC_Decline
' <70%

N

W E
gsPE 01020 40 60 80

H e Kilometers

LS [ 7075%

, ﬁ%%g I 75-80%
Vg, [ B0-85%




optimistic

- Opinion divided over water quality effects
on bleaching and disease

- Manageable stressors made little difference
to probability of decline

- Chdllenge is validating the model



- Broad-scale stresses increasing on Great Barrier
Reef

— Mass bleaching

— Disease
— Coastal development

- Climate change adaptation may involve local
management
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