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National Environmental Science Programme 

RESEARCH PRIORITIES FOR 2017 
Context 

The NESP Research Priorities (Priorities) are determined by the Minister for Environment and Energy and 
the Department of the Environment and Energy (Department) in consultation with the NESP Hubs and 
stakeholders. The Priorities aim to guide and contribute to the on-going dialogue between the hubs, the 
Department and other end-users to develop a program of research, described in hub annual research plans, 
which is targeted towards the needs of NESP stakeholders. 

The Research Priorities for 2017 (‘2017 Priorities’) are the outcome of an engagement process across the 
hubs, the Department and other stakeholders in early 2017. The 2017 Priorities build on previous iterations 
(2015 and 2016), with amendments to clarify and emphasise new initiatives and management challenges, 
and removal of previous priorities that are no longer a focus. 

Interpreting the 2017 Research Priorities  

A set of priorities is presented for each hub, arranged under higher-level groups or themes. Some of these 
priorities are specific and some are more general in nature. The priorities in bold are ‘focus priorities’ for 
Research Plan version 4, based on stakeholder feedback that these are particularly important to their 
existing and future decision-making needs. Each hub will work with stakeholders to understand the nature 
and extent of effort required under Research Plan version 4 to respond to the set of priorities, taking into 
consideration research projects which are already underway. 

The 2017 Priorities identify four ‘cross-cutting issues’ that are relevant across multiple hubs. Highlighting 
these issues supports their integration across the NESP. Responses to the cross-cutting issues will vary 
between hubs, and may benefit from collective consideration across the hubs. 

CROSS-CUTTING ISSUES RELEVANT TO ALL HUBS 

Research undertaken under all hub priorities should: 

1. consider current and future climate risks in the research design, delivery and recommendations, 
as appropriate, as recommended by the State of the Environment Report 2016 

2. consider the social and economic value of the environmental asset/s and research outcomes, as 
appropriate 

3. where possible, and where other considerations are equal, be targeted at areas with high 
conservation value such as National and World Heritage places and Ramsar wetlands 

4. be designed with consideration of how it may intersect and integrate with the priorities of other 
NESP hubs. 
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+ve SAM -ve SAMAre “realistic” forcing perturbations 
a useful approach?

Examine the temporal evolution of 
the Southern Ocean response to a 
step change in forcing.

Identify potential metrics for 
diagnosing/predicting SAM-related 
changes of the Southern Ocean.



Timeseries of 3-month SAM Index from JRA55-do (bars) and the Marshall (2003) station-based observations (line)

Identify 12-month periods (1st May – 30th April) of extreme +ve and –ve SAM

Compare zonal average zonal winds: clear dependence of strength and location with SAM

Use SAMx periods to drive perturbation simulations branched from RYF9091 control simulation



Timeseries of 3-month SAM Index from JRA55-do (bars) 
and the Marshall (2003) station-based observations (line)

Identify 12-month periods (1st May – 30th April) of extreme 
+ve and –ve SAM

Compare zonal average zonal winds: clear dependence of 
strength and location with SAM

Use SAMx periods to drive perturbation simulations 
branched from RYF9091 control simulation

All 3 ACCESS-OM2 configurations: 1o, 0.25o & 0.1o

Spin-up with RYF9091: 310, 160 & 50 years

Branch off SAMx perturbations: 290, 50 & 20 years

Timeseries of annual average zonal average 
temperatures between 200-500m north and south 
of wind speed maximum

NORTH

SOUTH



Zonal average temperature anomaly: SAMx - RYF9091 Year 2
+ve SAM -ve SAM

Total ∆TTotal ∆T Heave ∆T Heave ∆TIsopycnal ∆T Isopycnal ∆T



Zonal average temperature anomaly: SAMx - RYF9091
ACCESS-OM2-01 Years 2, 8, 15+ve SAM -ve SAM

Total ∆TTotal ∆T Heave ∆T Heave ∆TIsopycnal ∆T Isopycnal ∆T



Proposed mechanism:
-changes in the wind stress 𝝉 leads to changes in the Ekman pumping

wEk(x, y, t) =
r⇥ ⌧(x, y, t)

⇢0f(y)
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Ekman pumping velocity
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Ekman streamfunction
in latitude space
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Ekman streamfunction
in density space

Characterise and compare changes in wEk to model output diagnostics:
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Ekman streamfunction
anomaly in latitude space
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Ekman streamfunction
anomaly in 𝛔2 space

Overturning streamfunction anomaly in latitude-𝛔2 space
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Ekman streamfunction
anomaly in latitude space
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Ekman streamfunction
anomaly in 𝛔2 space

Overturning streamfunction anomaly in latitude-𝛔2 space



Streamfunction
anomaly Year 1

Streamfunction
anomaly Year 6

+ve SAM -ve SAM

Initially 
“barotropic”…

becomes 
“baroclinic”.



Hovmöllers of ∆Ψ for 𝛔2 = 36.5..36.8



Southern Ocean response to extreme SAM conditions

Yes. Provides both +ve and –ve anomalies. 

Thermal response depends on location relative to the wind 
speed maximum; strongest thermal response is isopycnal ∆T 
south of wsm, ±0.2oC/decade. Overturning response is 
awesome.

Ekman streamfunction is derivable from satellite products and 
can give insight into the initial (latitude) and ongoing (𝛔2) 
overturning circulation response.

SUMMARY

Are “realistic” forcing perturbations 
a useful approach?

Examine the temporal evolution of 
the Southern Ocean response to a 
step change in forcing.

Identify potential metrics for 
diagnosing/predicting SAM-related 
changes of the Southern Ocean.
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