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OEH Climate Research Team — delivering an integrative climate
science program

Dr Kathleen Beyer, Senior Team Leader Climate Research, Climate & Atmospheric Science Branch, Science Division
Matt Riley, Director Climate & Atmospheric Science, Science Division
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NSW Climate Change Policy Framework

Long-term objectives NW

Achieve net-zero emissions by 2050
NSW is more resilient to a changing climate

NSW Government Policy Directions Roles of NSW Government

Take Reduce risks Reduce Manage Government policy:
advantageof = and damage  climate impacts Implement policies to plan for climate risks
opportunities  to public change on natural and provide targeted support for households,
to grow new  and private impacts on resources, communities and businesses that is fair, efficient
industries assets in health and ecosystems  and in the public interest
in NSW NSW arising wellbeing and _

from climate communities Government operations:

Assess and effectively manage climate change risk

change

to government assets and services
Government advocacy:
Investigate how to embed climate change emissions savings Advocate for Commonwealth, COAG and
and adaptation in government decision making international action to support effective adaptation
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Science Division Organisational Structure
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ATMOSPHERIC
— RESEARCH Senior Team

Leader Yvonne Scorgie
|

Team Leader John
Kirkwood

CLIMATE RESEARCH

—  Senior Team Leader
Kathleen Beyer

CALIBRATION
—  Senior Team Leader
Glenn Ross

-
AIR QUALITY
MONITORING Senior

QUALITY SYSTEMS &
REPORTING
Team Leader

3 Ningbo Jiang

KNOWLEDGE SERVICES
Senior Team Leader
John Leys

EVALUATION
Senior Team Leader
Mark Littleboy

PROCESSES
Senior Team Leader
Tony Auld

IMPLEMENTATION
CONSERVATION
Senior Team Leader
Mike Fleming

|
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IMPLEMENTATION
RESTORATION
Senior Team Leader
lan Oliver

rCONTAMINANTS & RISK
Senior Team Leader
TBC

ENVIRONMENTAL
FORENSICS Senior Team

Leader Derek Elmes
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SOILS HEALTH &
ARCHIVE Senior Team

Leader Kristen Clancy
J

QUALITY
COORDINATOR Senior
Scientist

. Margaret Haak

" REMOTE SENSING &
ANALYSIS Senior Team
Leader

Heidi Mawt

" VEGETATION ECOLOGY & |
CLASSIFICATION
Senior Team Leader
Daniel Connolly

BIODIVERSITY
INFORMATION SYSTEMS
Senior Team Leader

Ron Avery

VEGETATION MAPPING
Senior Team Leader
Bob Denholm

SEED
Senior Team Leader
Sten Christensen
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KNOWLEDGE
MANAGEMENT
A/Senior Team Leader
Erin Roger

MONITORING,
EVALUATION &
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Senior Team Leader
Laura Babian
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SOCIALRESEARCH
Senior Team Leader

TBC

CITIZEN SCIENCE
Team Leader
TBC

COASTAL & MARINE
Senior Team Leader
Dave Hanslow
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Senior Team Leader
Peter Scanes
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Senior Team Leader
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PRINCIPAL SCIENTIST
ASSESSMENTS
Team Leader
Martin Krogh
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INTEGRATION
Team Leader
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 State-wide coastal seafloor mapping: Fundamental data
collection to underpin coastal modelling

* NSW estuary inundation exposure
* NSW coastal erosion exposure
 State-wide wave modelling
e Wave Runup during extreme storms
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Ak | office o  Modelling to develop vegetation products

NSW Environment . . . .
e B e Predictive modelling of vegetation structure
* Models for individual tree species (e.g. Koala trees)

Native Vegetation Science * Improved woody extent modelling

Vegetation structure

JOINT

Remote SenSing HOME ABOUT JRSRP RESEARCH PUBLICATIONS CONTACT

RESEARCH PROGRAMDN

We are a collaborative program that combines research, research training JRSRP Collaborative Partners:
expertise and infrastructure from the Remote Sensing Research Centre with

Tree species

remote sensing groups supporting the Queensland, New South Wales and e Remote Sensing Research Centre
Victorian governments. e Queensland Department of Environment and Science
e New South Wales Office of Environment and Heritage

We aim to increase Australia’s capacity to conduct pure and applied remote ¢ Victoria Department of Environment Land Water and Planning
sensing research to implement and assess effective environmental e University of New South Wales
management policies at local, state and national scales. e TERN

e University of New England
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Hydrology and Landscape Modelling —— —
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Air Quality Quality Systems Calibrations Emissions Atmospheric
Monitoring & Reporting ' Pathways Research

Operate air quality
monitoring
networks (AQMN,
UH & NLAQMN):

* Air quality
measurements

*» Meteorological
measurements

» Telemetry
* Construction

» Research support

Maintain NATA
accredited QMS
Report & interpret
air quality data (inc.
Air NEPM reports,
corporate reports,
event & incident
reports, state of
knowledge reports,
etc.) .

Air Quality forecasts

Climate and Atmospheric
Science

Maintain NATA
accredited
Calibration
Reference
Labaoratory.
Support QMS and
NATA functions.

Support AOM team
by providing
calibration and
auditing support
and services.

= 1 x Senior Team Leader: Kathleen Beyer
= 3 x Project Officers: Renee Dowse, Joseph Miller, Michael Colella, Daniela Marks

= 5 x Research Scientists; Stephanie Downes, Fei Ji, Nicholas Herold, Nidhi Nishant, Mia Gross
= 1 x Climate Data Specialist: Eugene Tam

» 1 x Science Communicator: Clare Watson

Model emissions
pathways and their
economic impacts

Monitor and predict
N5W emissions
performance

Lead the ERER Hub

NSW energy data
analysis and
reporting

Support evaluation

Improving our
understanding of air
quality, including:

* Air chemistry

* Urban
meteorology

» Airshed modelling
» Air quality trends

= Air quality
forecasting

Climate
Research

Climate change
information for
local communities
including:

* Climate
observations

* Climate
projections

* Climate Impacts
Science

» Adaptation
research
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Climate Research Team - Portfolio includes:

 Updating and Enhancing NARCIiM 1.0

* Natural Hazards Research

* Climate Risks to Critical Infrastructure

* Human Health & Social Impacts Research

* Urban Heat & Green Cover Research

e Climate Change Impacts in the NSW Alpine Region
* Energy Efficiency Research

e Climate Impacts Research
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Climate related risks to critical infrastructure

To identify the critical pathways and enablers for consideration of changes in climate into the design and
risk management of assets, infrastructure and services in NSW.
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Human Health & Social Impacts Research (since 2017)

e Climate change, housing, and health: intersections between vulnerability, housing
tenure, and adaptation responses to extreme heat

e Building climate resilience through policy-engaged mental health research

* Novel surveillance technologies to detect exotic mosquitoes in northern NSW
* Conceptual policy-response framework

* Climate change and allergy in NSW

e Health and Social Indicators of Environmental Exposures

* Food Security

THE UNIVERSITY OF E D G E
SYDNEY »
Ak

v NSW
Planetary Health Platform wmwer | Health
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Urban Heat and Green Cover Research

Nollemi

e Best practice of the evaluation of Green Cover
Strategies

South Pacific
Ocean

e Multi-scale urban vegetation cover baseline for
Sydney GMA

* Improve our understanding the relationships
between surface temperatures and urban
vegetation cover

e Supporting a consistent approach in evaluation
research, analytical approaches and monitoring
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Energy Efficiency Decision Making Node (since 2017)

Strategic research that supports the energy and resource efficiency program and
policy design and to identify gas emissions reduction and energy saving
opportunities.

Research inludes:

* Energy Efficiency Decision Making in the NSW Transport Sector [consumer
behaviour]

* Developing an Evidence-Based BASIX Compliance Plan to Improve Energy
Efficiency and Productivity of Residential Buildings

e Sustainable social housing — providing access to energy efficiency technologies

* Multiple impacts of energy efficiency
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NARCIiM - Designing updated climate projections

Dr Stephanie Downes & Dr Fei Ji

Climate Research, Climate and Atmospheric Science, OEH Science Division
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10 km dynamically downscaled projections
12 regional climate models
3 x 20-yr periods: 1990-2009, 2020-2039, 2060-2079

1 x Business As Usual climate emission scenario

\A Environment

Also:

1950-2009 NCEP-reanalysis (3 RCMs)

2km Sydney (1 model) [Argueso et al. 2015]
Total data (raw & post processed): 0.5 PB

14 http://climatechange.environment.nsw.gov.au/Climate-projection
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1) Performance
— review of literature assessing GCM performance

— Some GCMs excluded as in too few studies or poor
performance across multiple studies

2) Independence

- GCMs ranked on the basis of having different
imperfections when simulating recent Australian climate

3) Spanning uncertainty in climate changes simulated over
215t century

— Changes in annual average temperature & rainfall

— Changes in climate for NARCIiM domain land area

15

-+l  [Methods behind NARCIiM: Selection of GCMs

GCM climate changes for SE Australia
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How was NARCIiM delivered?

AdaptNSW: Maps, information and data

https://climatechange.environment.nsw.gov.au/

Percent change in annual rainfall erosivity for near (left) and far (right) futures

16
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Changes in number of days a year FFDI > 50

Summer +0.7
Autumn +0.0
Winter +0.0
Spring +1.2

Forest Fire Danger Index (FFDI) is used in NSW to
quantify fire weather. The FFDI combines observations
of temperature, humidity and wind speed. Fire weather
is classified as severe when the FFDI is above 50.
Severe fire weather is projected to increase across the
State by 2070. The smallest increases occur along the
coast and across the Great Dividing Range. The
incidence of increase severe fire weather risk increases
as you move west. There is little change in winter.
There are some decreases during Autumn due to
increases in rainfall. These increases are being seen
during the peak prescribed burning season (spring) and
peak fire risk season (summer).
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Annual fire chart
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https://climatechange.environment.nsw.gov.au/

- Climate projections for NSW
Interactive map

+ Climate projections for your
region

Need some help on where to
start?

Information and ability to download the
oo datasets on the data portal

- Download datasets

Guidance on NARCIiM
Models

Data available from the Climate Data Portal

About the Software

Terms and Conditions Users of the Climate Data Portal are able to construct and submit data requests to extract Regional Climate
Model (RCM) data for the simulations, locations, time periods and climate variables that are of interest to
Welcome 10 the NSW.Climate Data Bortal them. Additional Information is provided for the data sets.

By following the sequence shown below, you can se the portal to access output from Regional Climate Model (RCM) simulations performed as part
of the NSW and ACT Regional Climate Modelling (NARCIIM) project. If you need help in choosing your models read the Guidance on Model

Please contact us if you need further advice on how to use the Climate Data Portal or the data available from
it.

Domain and resolution
All of the data available from the Climate Data Portal is available over two domains and at two resolutions.

The NARCIIM domain covers southeast Australia at a horizontal resolution of ~10 kilometres. The
Coordinated Regional Climate Downscaling Experiment (CORDEX) domain covers Australia and surrounds
at a resolution of ~50 kilometres (See About NARCIiM).
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NARCIiM 1.0 and 1.5 variables outputted

* Precipitation * Upward latent heat flux at ¢ Potential

, o surface evapotranspiration
» Convective precipitation

* Upward sensible heat flux ¢ Upwelling Surface
at surface Longwave Radiation

 Non-convective
precipitation

» Near surface relative Sea surface temperature

* 2-meter temperature

humidity _ .
>-met e humidit e Daily max 10-meter wind
"MELEr Specitic UMIARY . pownward LW surface speed
 Surface pressure radiation

Downward SW surface
radiation

e 10-metre wind speed

e 10-meter U, V wind

 Surface emissivity
* Albedo

. » Total soil moisture content
 Surface Evaporation

NOTE: Variables in bold font are those of most interest to stakeholders
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OEH Climate Research team upcoming analyses NARCIiM1.5

* Technical Working Group — beta testing of simulations by UNSW, Sydney
Water, Water NSW, DPE, DPI, CSIRO

e Rainfall extremes

* Comparison with non-climate datasets (e.g., health records)

* Mapping natural hazard indices (EHF, FFDI, drought indices)
* Comparisons of reanalysis forcing for regional climate models

* Model projections for major NSW catchments

20
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Projecting changes to NSW climate extremes over the 215t
century

Nicholas Herold
Climate Research, Climate and Atmospheric Science, OEH Science Division

2009 East Australian dust storm 2017 flooding in Lismore 2007 beaching of the Pasha bulker

(credit: John Byrne) (credit: Dave Hunt) (credit: Tim J Keegan)
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= = 2014 Drought in northwestern NSW

* (credit: Nathan Edwards)

Our motivation

Climate extremes affect environment,
infrastructure and people.

2013 F|ref|ghters restrng On the Central Coast
3 (credlt PHIL HEARNE)
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Climate extremes will change

Increase in late 215t century heatwave frequency Increase in late 215t century bushfire conditions

~

= W W

& o
Mean number of days (%)

|
(o)

NSW and ACT

Stata Planning Regions I '

Change in mean number of days
with FFDI greater than 50
for spring:

1990-2009 to 2060-2079
Ml 30-35

I 25-30

M 20-25

= 15-20

] 10-15
[]os-10
[]>0-05

Kilometres

Argueso et al. (2015) AdaptNSW website

23
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Climate extremes to assess*

120°E 135°E 150°E 165°E 180°

e Heatwaves

e Bushfire 1S 1N
* Extreme precipitation - &
* Drought
e Extreme wind 1% 108
Al|ce Sprw
* Flood 20°S 1 2 20°S
. i ydney
* Hail S
* Lightning s . 5 30°S
s
[
Dust _— 498
* Air pollution

90°E 120°E 150°E 180° 150°W

NARCIiM regional climate model domains
*a tentative list.

24
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Heatwaves / Used by the BOM

* Excess Heat Factor (EHF)
= F(daily T)
* Looking to incorporate humidity: apparent temperature, wet bulb [globe] temperature.

» Extreme temperature metrics for sectors such as infrastructure and agriculture.

150
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\J { Severe - o
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BOM provides heatwave forecasts using the EHF

Date (2009)

25 EHF correlates well with heat-related mortality
(Nairn and Fawcett, 2013)
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Used by RFS

/

* Forest Fire Danger Index (FFDI)
= F(RH, T, D, U)

Bushfires

e cHaines index

150.0E
cHAINES index

= F(T, DP) <N — D

0.0 2.0 4.0 6.0 8.0 10.0

cHaines index

49 N

* Hot-Dry-Windy index
=F(T, Q, V)

.
Hot-Dry-Windy index
0.0 240.0 480.0 720.0 960.0 1200.0

26 Hot-Dry-Windy index
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Extreme precipitation

* Maximum one-day precipitation, number of days greater than 20 mm.
* Focus on return periods and Intensity-Duration-Frequency curves

Used for engineering,

_> DeSIQ n Ralnfa” Data System (201 6) Conditions of Use | Help | New IFD feedback
flood, etc.
Search JEXTENT 8 cevove B e :\:.«.
0 Single Point
O Multiple Points Cfm’
lat -28.797
© Extent NT lon 145.723

@ Select from Map

Australia QLD
NA
lat lon
SA

-33.211 150.6.

NSW )
-32.754 150.284

ACT T:
VIC

500 km

A
SUBMIT o=

The ARR2016 provides “design rainfalls”

57 http://www.bom.gov.au/water/designRainfalls/revised-ifd/?year=2016
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Drought Recommended by WMO to be used by all met services

e

» Standardised-Precipitation-Index (SPI) and its variants for meteorological drought.

e Different sector definitions.

2020-2039 SPI 2060-2079 SPI

135E 140E 145E 150E 155E 135E 140E

-0.7 -05 -0.3 -0.1 0.1 03 05
28 unitless

150E 165E
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Dust

* Dust indices based on known climatological relationships.

* Dust targets using an empirical dust-precipitation relationship (Leys et al., 2018).

Present Change in near future  Change in far future

30S ! | 308 —

140E 145E 150E 140E 145E 150E

hours hours

hours of dust

29
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)’ |/ ’\ - Dr Kathleen Beyer
A Senior Team Leader Climate Research,
A S Climate & Atmospheric Science,
— NSW OEH Science Division
T 02 9995 5476; M 0472 845 868
kathleen.beyer@environment.nsw.gov.au
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