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Overview

Two examples of massive environmental change
- Coral bleaching along the Great Barrier Reef in eastern Australia
- Mangrove dieback in Kakadu National Park in northern Australia

World Heritage listed sites — iconic conservation parks subject to
threat of international sanction (World Heritage in Danger)

Changes in the ecology and ecosystem services or benefits available
to local people and visitors

Drivers — global climate change (?)

Responses — international policy action




— 1000

— 400

—{ 200

00

200

2000

4000

AUSTRALIA

PHYSICAL

e

Mt Erlica T

1235 &
- Hamersley
Range

onal Park

G

Lake"-
D ‘s;_op‘_'-‘q‘bw

%
i

reat Sandy .

Tanamg

Desert

Desert * LMackay

e 7T M'é‘cDon-qul Ranges
15
3 g Mt. Zeil
e%xhson Desert | S ~Sirrnson
' A\"f"SL‘A' Mt. Woodroffe 3!.‘5?’_1’__
 Rock . & 1440 L
Musgravel Ranges
. .. Desert 5 4
i o\'\aD oot
fcai V\CI ¥ \-'




Coral bleaching

Coral bleaching occurs when abnormal
environmental conditions, like heightened sea
temperatures cause corals to expel tiny
photosynthetic algae, called ‘zooxanthellae’.

The loss of these colourful algae causes the corals
to turn white, and ‘bleach’.

Bleached corals can recover if the temperature
drops and zooxanthellae are able to recolonise
them, otherwise the coral may die.
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Figure 1 Distribution of record-breaking sea surface temperatures around Australia from 1 January to
31 March, 2016.
Note: "Highest on record” refers to highest sea surface temperature value since 1900. Decile 10 isthe highest 10 percent of

records — this category is very much ahove average'. Analysis supplied by the Bureau of Meteorology. Based onthe ERSST
v_4 dataset produced by the_ MNational Oceanic and Atr_nospheric Administration. @Australian Bureau of Me_teorology
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moderate arsevere bleaching. 0ata are from Round 1 RHIS surveys of B2 reet .
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Figure 3 Map showing aerial survey results of coral bleaching during the peak of the bleaching e
in March 2016, Source: Australian Res earch Council Centre of Excellence for Coral R eef Studies.
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Figure 5 Reef-wide pattern of bleaching severity impacts on the Great Barrier R eef in 2016 on 62
reefs surveyed using the RHIS method. Each circle represent a sunvey reef and colours indic ate
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Coral cover late 2016
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figure 12 Estimated coral cover as at late 2016 on the GreatBarrier Reef

Figure 11 Estimated coral cover as at early 2016 on the Great Barrier R eef
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CONCLUSIONS AND OUTLOOK FOR RECOVERY

=ince 2014 there haz been a global mass coral bleaching due to record-breaking
temperatures, resulting in the most severe and widespread coral bleaching event recorded
on the Great Barrier Reefin 2016, The im pacts are ongoing.

Yariahility in bleaching s=verity and coral mortalty was greatest among reefzinthe Caims—
Port Douglas areas. Most reefz in the southern half ofthe Marine Pad did not have major
impacs from bleaching. &z at November 2016 early signs of coral recovery had been
ohserved on patz of the Reef. Atthe end of 2016, remaining coral cover (of hard and zoft
corals combined] vatied acrozs the Marne Park from very low (6 per cent or less] 1o high (42
per cent or more).

The s=eoond consecutive vear of mass coral bleaching on the Great Barrier Reefin 2017 is
causing further subgantial coral losz. Thiz adds to the impacts reported here | zince the Reef

hias not had enough tim e far recovery between these diguthances. Coral dizeasze has
increazed and iz conzidered 1o be g conzequence of the heat stress, Other simultaneous
impads (induding from crown -0 f-thorns sarfish outhbreaks and severe tropical cyclone

Debkiein March 2017 are alzo affecting the Reef, az summatizedin a 2017 report by
SEREMP A, further reducing coral cover.




The s=werity ofthis hleaching event reinforcesthe urgent need for the strongest possible
global adion on climate change, and grong local action to improve the resilience of the Eeef
ecosyaem '™ From a coral reefs perspective, it is critical to limit glabal tem perature rize to

no more than 1.5 degrees Celsius above predndustrial levelz, and preferably less (noting
average global tem perstures are already approaching 1 degree Celsius).® = This requires
much greater emizzions reduction effortz globally than currently pledged by nation s around

the waorld.

Through the Augralian and GQueensland governm entzs' Reef 2050 Long-Term Sustainability
Flan, significant investmenrt is being made to restore the integnty of Keef catchments and
improve water qualty entering the Eeef. Thizs iz in addition to work that has been taking
place since 2003 to reduce nutrients, pesticides and zedimentz in famm run-off. Considerable
efforts are alzo being made under the planto reduce the impads of other preszures to help

reefs cope with or recover from disturbances.

While these actions to reduce preszures and build resilience remain crudal, environm ertal
management efforts can only compensate for reduced coral reef resilience inthe face of
climate change to a limited extert and over a limited timefram e ®
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Mangroves and Climatic Fluctuations

* Dieback of mangroves along
much of the northern Australian
coastline in 2015/2016 ca.
10,000 ha

* Concerns about the impact of
climate-related phenomena on
the long-term integrity and
viability of this ecosystem

* Primary drivers of change are:
— Fluctuations in sea level
— Rising temperatures

— Increased storm intensity and
frequency

— Changes in rainfall and inundation

Duke et al. 2017. Marine and Freshwater Research



Beyond the Gulf: Kakadu National Park

Iconic park, World Heritage, co- gt
managed with indigenous S - e
owners; 20,000 ha v )A}( & iy
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Lightening strikes

Ch_anging landward extent of

Rhizaphora: line indicates
position in 1991.




Changes in mangrove extent and cover between
1991 and 2012, Kakadu National Park
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Historical Temperature and Sea Level Fluctuation
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Mangrove dieback in Kakadu NP (2014-2016)

During September, 2016, a field campaign
using combinations of drone and airborne
survey to establish the characteristics of
mangroves occurring in the upper reaches of
creeks in terms of structure and species
composition

Ground and Drone RS :
Observations of Mangroves  Sighificant dieback was observed. 24.73 km?

Kakadu NP dieback / 21% of total area




Time-Series of Rapid Eye Data, Kakadu NP
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e Dieback s in areas
dominated by
Avicennia marina

* Most mangroves
are of relatively
low (< 5 m)
stature

* The majority
occurs on the
inland sections
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Integration of LIDAR and RapidEye, Kakadu NP

RapidEye NIR, Red Edge and Red Reflectance Bands
showing dominance of Avicennia marina (landward
edge), Rhizophora stylosa (central zone) and Sonneratia
alba (seaward edge)

Comparison of the RapidEye NDVI from 2014 and 2016
indicates extensive dieback in low (< 5 m) stature forests
dominated by A. marina.

N *%‘la- " . 3
Observations of mangrove dieback (primarily A. marina)
observed from helicopter in September 2016



Causes and Consequences of Change?

GMSL from TOPEX/Poseidon, Jason-1 and Jason-2 satellite altimeter data

Causes of the change can be
attributed to an adverse
deviation in prevailing
environmental conditions and
may be a consequence of
human-induced climate change
— temperature, rainfall and o o  cwhe T AR RO wmae Vo
flooding, tidal depression...... Increasing temperatures?

Record Much Cooler than Near Wa armer than Much Record




Conclusions - mangroves

Recent dieback event in Kakadu NP defied the trends of
mangrove expansion that had been observed in previous decades

The extent of dieback is worrying because all mangroves in
Australia have a high degree of protection and those in the north
have not been cleared or significantly degraded by humans

Whilst there has been justified alarm about the dieback of
mangroves, we have evidence that such changes might have
occurred in past decades, albeit not to the same severity, extent
and rapidity, or have been noticed

May even have been more severe changes in the past ..... with
expected rise in sea level the mangroves are expected to recover
and extend further inland into the adjoining freshwater wetlands



Management options for tropical reefs and

mangroves

* Local restoration and
management actions
to build resilience;
knowledge based

I FParis accord: Syria plans to join climate agreement,
| leaving US only country opposed
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= National / International policy responses
beyond local polltlcs & economies §

PM
Mandapro Friday from @:aspm on aBC Locg | Fadigand 5 .0apm on FgdigHatoml.

Enwronmentalists raize fears about
progress of Adani coal mine




