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A Short Histo ry Observations Attribution  Seasonal Large Multi-model

Reanalysis UNSEEN modelling ensembles ensembles
2016-2019: BARRA (BoM Atmos. Regional Reanalysis for Australia) Past oyl Seasonal Multi-year Climate
. . . climate risk outlooks to decadal projections
Full-input DA 12km BARRA-R, nested in ERA-Interim.

1.5km downscaler BARRA-C.

"Demonstrator”, with Fire Services as primary customers.
2021-2024: BARRA2 — Production Completed 3

Full-input DA 12km BARRA-R2/RE2, nested in ERAS. ol

4km downscaler BARRA-C2., =

Framework
As an operational product, with Climate Service as primary
customers.
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August 2023

Climate Projections
Roadmap for Australia

Part of establishing seamless capability: climate & hazard
modelling, data and intelligence across all time and spatial
scales — national, regional & local, past to climate projections.
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Biall National Climate Resilience

Focus on convective-scale reanalysis, nested in next-generation and Adaptation Strategy
global reanalysis. e o
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BARRA2 (1979-Present day)

BARRA-R2/RE2 is a 12 km reanalysis (R2) & 24
km 22 lagged-member ensemble (RE2)

« Based on UK Met Office Unified Model for
atmosphere & JULES for land surface.

« Based on GA7.2/GL8.1 science with
parameterised convection scheme.

 R2 - 6-hourly 4D-Var, nested in ERA5 HRES
boundary & SST.

 REZ2 - Nested in ERA5 EDA, with EDA
perturbations.

BARRA-C2 is a 4.4 km downscaled reanalysis

» Based on latest RAL3.2 science.

* Nested in BARRA-R2.

« Kme-scale physics: Explicit convection, double

moment cloud microphysical scheme (CASIM),

bimodal cloud scheme.
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Comparing BARRA2 with BARRA1

BARRA2 BARRA (v1)
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Fire Danger Ratings

BARRAZ2 Applications

Fire weather application

Weighted Absolute Percentage Error [%]
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high

very high
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extreme

catastrophic 28

|
ERAS ERA5_CCAM BARRA_R2

Error in estimating past fire danger rating,
showing better capturing the severe to

Ocean hazard modelling with coupled

hydrodynamics/wave model

02-Feb-2011 11:00

TVATE1A4E147E150° 153°E

catastrophic levels (Alessio Arena, CSIRO) Simulating wave propagation
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across Great Barrier Reef
during TC Yasi Feb 2011
(Vanessa Hernaman, CSIRO)

Resource analysis for offshore
wind development

Scenario C Summer
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Onshore solat

Threshold analyses under
different scenarios, for advising
customers on offshore wind
locations (Aurel Griesser, BOM)




BARRAZ2 Applications

Updating Australian wind climatology Historical wind energy generation

COMPARISON OF ACTUAL GENERATION VERSUS ESTIMATED GENERATION WITH REANALYSES
COLLGAR_WF1, 2014, FOR HOURS 100 to 196

— NEM
—— BARRA_R2
-~ MERRA_2
—— ERAS

Power (MW)

100 120 140 160 180
Hour of year

Use of reanalyses for simulating wind power
Current (Monthly 0Z analyses, 2004-2008), to be replaced at 50+ Australian wind farms

with climatology based on all-hours, 1991-2020, at 10, 50, (Graham Palmer et al. 2024, Monash

100, ..., 200 m heights (Aurel Griesser, BOM) University)
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Key messages

Bureau is expected to continue development of regional reanalysis.

Towards convective (km)-scale reanalysis, to provide better historical
information for hazards at local scales.
* Observation requirements to do this well
« Exploring ensemble DA method, moving from variational to EnKF
« Transition to next-generation DA software — JCSDA-JEDI

Collaboration on observational data, evaluation and supporting
downstream applications

BARRAZ2 shown to add value to global reanalyses for near surface
winds, but still work to be done (see extra slides)
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Questions for
chunhsu.su@bom.gov.au

Jan 2024: BARRA-R2 1979-2023
published at NCI Data Collection,
licensed CC-BY-4

Next few months 2024: BARRA-RE2
and BARRA-C2 to be published

Useful Links for BARRA2 Access:
BOM BARRA2 (ob53) - NCI Data
Collections & Publishing - Opus - NClI
Confluence

NCI Data Catalogue - NCI Data
Catalogue

Or simply search "'nci barra2"on
Google



https://www.jcsda.org/jcsda-project-jedi
https://geonetwork.nci.org.au/geonetwork/srv/eng/catalog.search#/metadata/f9057_2475_0540_0329
https://opus.nci.org.au/pages/viewpage.action?pageId=264241166
https://opus.nci.org.au/pages/viewpage.action?pageId=264241166
https://opus.nci.org.au/pages/viewpage.action?pageId=264241166
https://geonetwork.nci.org.au/geonetwork/srv/eng/catalog.search#/metadata/f9057_2475_0540_0329
https://geonetwork.nci.org.au/geonetwork/srv/eng/catalog.search#/metadata/f9057_2475_0540_0329

Hub height wind validation of BARRA-R2: Palmer et al. (2024)

COMPARISON OF ACTUAL GENERATION VERSUS ESTIMATED GENERATION WITH REANALYSES
COLLGAR_WF1, 2014, FOR HOURS 100 to 196
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4646493

10m wind validation of BARRA-R2: Su et al. (2023)
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Extra slides

Quantile-quantile plot of
observed and reanalysis 10 m
wind speed, showing biases in
wind speeds during low and
high wind conditions,

>
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Reanalysis wind speed [m/s]
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http://www.bom.gov.au/research/publications/researchreports/BRR-084.pdf

Extreme wind gust in BARRA-C2

Max wind in
tornado region
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Extra slides

Maximum wind gust during
September 2016 wind storm
over South Australia, which
caused major energy
infrastructure damage and
widespread energy outage
(Emma Howard, BOM)

Asterixis mark the observed
tornado locations.




Extra slides

6-hourly 4D-Var analysis of observations (Su et al. 2022)

Perturbations for atmos,
soil mois & temp, sea-
surface temp, lateral BC

Random Parameter

Scheme
BARRA-RE2
11-member ERAS EDA 10 Model forecast
ensemble members Model I (control)
0.22° grid forecast
Lateral BC & IC
| ERAS HRES |
BARRA-R2 v

Analysis

Deterministic 4D-Var for atmos & W Model I
0.11° grid Observation Ext Kalman filter I forecast

for land

Offline JULES ’ _ Initial soil mois at start of a
JULES analysis production run

Deterministic

0.1° grid Gridded precip
analysis

Australian Climate Service

Observations from,

Surface — land & sea

Sondes

Aircrafts

Satellite sounding

Satellite retrieved satwinds &
scatwinds

GPS and ground-based GNSS
Satellite microwave soil moisture
Tropical cyclone central pressures
from IBTracs



http://www.bom.gov.au/research/publications/researchreports/BRR-067.pdf

Extra slides
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