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Km-scale modelling
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Australian Community Climate and Earth System 
Simulator (ACCESS) modelling National Research 
Infrastructure (NRI) – ACCESS-NRI



Faster & Cheaper

SEAMLESS GLOBAL MODELLING WORKSHOP JUNE 2025| HIGH-RESOLUTION ACCESS REGIONAL NESTING SUITE FOR RESEARCH PURPOSES3

If km-scale global models exist why use regional?

Not easier

Useful for testing out new ideas & learning



Researchers at universities tend to explore other dates/regions and niche topics than operational centers 
and sometimes have different goals.

Diverse research community

Source: Adobe Stock
Source: Microsoft PowerPoint stock images
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• Global driving model 
• Nesting strategies (single, multi-level nests)
• Lower boundaries (land/ocean)
• Many more …

& the MODEL itself

Plethora of choices



Researchers at universities are time-strapped and have different levels of experience.

Idealized model Operational center model

Research model
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Source: Microsoft PowerPoint stock images



Momentum Partnership

But it is intimidating and there are hurdles in non-operational settings.

radiation
Data assimilation

land/surface

convection

Researchers 
benefit from the 
wisdom of many 

teams.

May have the 
honor to 

contribute.

many more 
teams!
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Source: Microsoft PowerPoint stock images



Operational setting

Foreign global model -> local regional model
(or reanalysis)                                          

Access to different input datasets

Academic research setting

Local global model -> local regional model
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Source: Microsoft PowerPoint stock imagesSource: Microsoft PowerPoint stock images



• Support research needs using the ACCESS/UM model

• Create scientifically sound start points with guard-rails 
using openly accessible data

• Simplify hurdles for researchers

ACCESS-NRI aims

Driving with guardrails.
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Acronyms and other information 
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Acronym Description Scale

ERA5 ECMWF Reanalysis (v5) 0.25°

ERA5-land Replay of land component of ERA5 0.05°

BARRA-R2 Australian regional reanalysis 0.11°

OSTIA Operational Sea Surface 
Temperature and Sea Ice Analysis

0.05°

AGCD Australian Gridded Climate Data 0.05°

UM Unified Model n/a



0.1º

ERA5-land

0.25º

ERA5

0.0198º
Start dump

Recon 0.1º

Recon 0.0198º

Data source (archive or files)

Job

Replace land surface

0.1º
Start dump

UM 0.1º

UM 0.0198º

0.1º
Output

0.198º
Output
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Domain NX NY 𝛅x (°) 𝛅tBC(min) 𝛅t(s) T026/02/2022 Levels physics

ERA5 1440 720 0.25° - 1200 UTC

Nest 1 450 450 0.1 or 0.11 60 120 1200UTC 80kmL70 GAL9

Nest 2 450 450 0.0198 30 60 1200UTC 40kmL90 RAL3P2

2-level

We suggested a nest configuration similar to this one

Resolution jumps: 3 & 4.5 Enabled daily varying SSTs (OSTIA)
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2022 Lismore Floods: a working example for researchers

https://www.abc.net.au/news/2023-02-27/have-lessons-been-learned-from-2022-lismore-flood-disaster/101863278
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AGCD



758mm
Rainfall accumulation 

24 hours ending
00Z 20220228
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Lismore

Doon Doon



ERA5 OROGRAPHY (m)
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0.1º 0.0198º0.25º

Connection between global and regional model



Lismore example used for demonstration.

0.1º Outer domain (LBCs)

0.1º Inner domain 

0.0198º Outer domain (LBCs)

0.0198º Inner domain 
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DEMONSTRATE IMPACT OF SCALE - USING OROGRAPHY (m)
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Higher spatial resolution
More detail

ERA5 0.25°
ERA5
0.25°

UM
0.1°

UM
0.0198°

ERA5-land
0.1°



GAL9.  120 sec timestep radiation ts (1800, 600).  ERA5+ERA5-land + OSTIA varying.
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RAL3P2 nest from GAL9 120 sec timestep radiation ts (1800, 600).  ERA5+ERA5-land + OSTIA varying.



“Observations”
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Static 
ERA5 SST

Daily varying 
OSTIA SST

ERA5 ERA5-land AGCD

LS: ERA5 LS: ERA5-land LS: BARRA-R2

LS: ERA5 LS: ERA5-land LS: BARRA-R2

Atmosphere: ERA5
Varied land-surface



Static 
ERA5 SST

Daily varying 
OSTIA SST

LS = ERA5 LS = ERA5-land LS = BARRA-R2

DOON DOON LISMORE



Future Work

Making the OSTIA option widely available

Add Global Climate Model data as a driving model

Support scientists who want to modify physics

Questions/feedback?
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