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Executive Summary

This projecmappedthe nationalclimate services capabilities in Australiiwasundertaken by
researchers at the University of Technology Sydney partnering with the National Environmental
Science Program (NESP) Earth Systems and Climate Change (ESTI@) &linhate services
capability in Australia was established around 30 yeaps m@inly through development and
delivery ofBureau of Meteorology (BoM) asonal climate forecasts anlde Commonwealth
Scientific and Industrial Research OrganisatidBIRPmulti-decadal climate projections, with
further development of this capabilitthrough multiple providers in recent yearBheclimate
services sector hazhangedapidly over the lastew years with a range of stakeholders interacting
from research institutions and associated platforrggyernment actorsiicluding &deral,state and
local government), NGOs (both international and nationatjthe private sector.

For this study, aronlinesurveywas developed terovide researchers with information regarding

the activities of both providers and users of climate servidéss iformation was analysetb

provide adviceon the sectorto the Australian Government (Department of Agricud, Water and

the Environment) on behalf of thgormer) National Climate Science Advisory Committee (NCSAC) as
an outcomeof the project "Towards &lational Climate Services Capability for Australia”.

The objective of this research was to map the intdfans of current national climate service
providers and users in Australia to show how they are linked within a market sedtaial Network
Analsis (SNA) was used to analyse and visualise

i theconnections between organisations that source climate ises/information,

1 theconnections between organisations that supply climate services information,
9 whole of network cohesion measuresnd

1 optimal dhannelsfor informationdiffusionthrough the network.

In addition to the SNA, the survey included quastioegarding the type of climate services
information being accessethe rationale for selecting the specific sources, the capacity of
organisations to access and utilise climate services information, how they develop climate services
information products and their reflections on the development of the sector.

Purposivesampling was undertaken witlé surveybeingsent to contacts within priority sectors
including Agriculture, Research, Finance and InsurdboeernmentWater and Disaster Response.
Although this is a national survey, respondents came primarily frone larganisations within these
sectors which magausesome level obias insome ofthe results Of the total respondents4 were
climate service provider®9 were climate services ussrand 60were both users and providers of
climate services.

The firdings demonstrated that climate informatiand associated services aeurced primarily
from national climate service providers (e.g. CSIRO,)Bh{ersities, the Climate Change in
Australia website, Geoscience Austraiad some international climatgervice providers (e.qg.
IntergovernmentaPanel on Climate Chan@®C). A number of @rticipants sourcead information
from state and federal agencies, with some lookinghe ClimateCouncilmedia and events to
garner climate informationClimate infemation wassupplied diffusely with some state level cliques.



Most information was derived freely from open sources, mostly from external organisations.
Scientific validity, trust athaccessibility werkey reasons for selecting these sourdesormation
was mostlyusead for climate hazard analysis and impact assessméoliswed by strategic planni
and/or policy developmentand to build new tools angroducts

Over 80%of orgarnisatiorsfelt they had the internal capacity to develop, use and share climate
information and productsuch as decision support tools, dashboards, web applications, training and
guidance materialExternal product developmemxamples included developimashboards and

web mapping applications (e.g. real time air temperature), and guidance materials, to inform
industry and government stakeholders, develop adeeel risk analysis and synthesis for third

parties, producing reps for government on greenhgse gas emissi@ntranslating the information

to third parties in the applied spade.g. visualisatior)sincorporating climate change models into
existing decision support tools, factsheets and guidance, and tailored datéosmatch metrics
stakeholeers are currently using to understand climate risk, strategic development and decision
support tools(e.g crop suitability maps).

The analysis of the survey data indicated that respondents see the climate services sector in
Australia as a space that iareently in development, and identified several strengtiveaknesses
and opportunities for further development and enhancement including the

following:

Srengths:

The major service providers have high credibility

There is dot of information

Climate ®  y IS A Y is todsiléredigreak resburce

Good seasonal forecasts from BoM

Good international partnerships in climate science and services

Good national partnerships between science, government and industry

= =4 =4 =4 -4 =9

Weaknesss:

Alackof understandingf climate services withithe general public

Fragmentation, duplication, poor coordination and poor governance

Lack of government support/investment for climate services, compared to the EU

d tAYFGS [/ KI yidé@mpicated andrdiffichli-td navité and use properly
Access to services can be difficult and costly

Lack of strong publiprivate partnerships to deliver climate services

Limited information on policy effectiveness of climate services

Lack of trust in someata for decisiormaking

Insufiicient climate service development and user testing

Network connections are often made on an individual to individual basis which is fragile due
to organisational restructure, shifting roles and staff turnover

Inadequate downealed climate projections

Difficulty translating average climate projections into extreme weather projections
Seasonal forecasting and mutiecadal climate projections may fall below international best
practice

1 Difficulty translating climate informatiomto impacts.

=4 =4 =4 =4 - -8 -8 -8 -8 9
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Opportunities

= =4 =

=4 =4 = =4 -8 -8 -8 -8 -8 -8 s

A coordinated and centralisedlimate serviceplatform, with improved governance
More government investment and déavestment

Better collaboration and strategy withiand between government agencigsdevelopa
climate servicesglatform, collaborate orscience and develop policy

Ensure the regulatory needs of tigates andTerritories are met

Reinstate NCCARF asimilarnational climate change adaptation researelgifity
Focus on eneuser needsaanddesign principles

Include climate services inrational climatestrategy

Further develop standards and protocols

Nationaldownscalingsimulations

More networksfor sharing informatiorabout best practice

More educatian and training materials

More tailored products for industry (e.g. regional summaiésmpacts)
Enhanceextension and adoption of climate services

Data formasthat are easily accessible

In summary, lhe results of this survey identified that thereegkey actors working as knowledge

hubs within the source network falimate servicesi Australia. These were identified to be BOM,
CSIRO, IPCC and universities, with the majority of respondents accessing information from these
entities. These organisatis alschold key structural positions integrd information provision
throughout thenetwork. However, these connections, are highly relational, often held by individuals
rather than through formal mechanisms.

It is important to note that this is a pi study and further detailed analysese needed.Finally,in
future iterations it wil be important to encourage existing sector participants to continue to
participate to ensure high survey response rates and apossiblebias due tssample size and
missing data.
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Introduction

This project wasindertaken byreseachers at the University of Technology Syd(idySpartnering

with the National Environmeal Science Program (NESP) Earth Systems and Climate Change (ESCC)
Huband the CSIRO Navigating Climate Change Missimap the nationatlimate services

capabilities in Australia. Thdimateservicescapability in Australia was established around 3@rge

ago, mainly through development and deliveryBafreau of MeteorologyBoM) seasonal climate

forecasts and CSIRO multicadal climate projectias, with further development of this capability

through multiple providers in recent yearsr@nge of stakboldersareinteractingin this capability,

from research institutions and associated platformsgtwernment actorsificluding €deral,state

andlocal government), NGOs (both international and nationatjthe private sector.

An online survey was etesigned and developed with project partners at a workshop undertaken in
Melbourne on January 16, 20ZDhis online survey providaesearchers witlinformation regarding

the activities of both providers and users of climate services to provide advibe taustralian
Government (Department of Agriculturé/ater and the EnvironmeADAWE on behalf of the
(former)National Climate Science Advisory Qaittee (NCSAC) as an outconfehe DAWE funded
"Towards a National Climate Services Capability for Austiaidjectbeing undertaken by the ESCC
Hub.

The objective of this research was to map the interactions of current national climate service
providers and users in Australia to show how they are linked within a market seBotajal Network
Analysis (SNAyas used to analyse and visualise

9 the connections between organisations that source climate services information,
1 the connections between orgarasions that supply climate services information,

1 whole of network cohesion measuresnd

1 optimal channeldor informationdiffusionthrough the network.

In addition to the SNA, the survey included questions regarding the type of climate services
information being accessethe rationale for selecting the specific sources, the capacity of
organisations to accesand utilise climate services information, how they develop climate services
information products, and their reflections on the developmefithe sector.



H
Method

Ethics

An online survey that included SN@estionswas the primary data collection to@dr this research.
Within this projectbest practicevas undertakemwhen informing participants about the research
aims and informed consén

The anonymised survey data wased by theprimary researcher (author) and provided to the ESCC

Hub as per thethics agreement and within the information and consent form provided to

participants at the beginning of the surveds partofthd y A SNRA (&8 Q& 206f A3l GAZ2Y
Code for the Responsible Conduct of Research and the National Statement ohEtinidact in

Human Research, this research received sthjpproval from UTS Human Research Ethics

Committee (HREC) through the UTS: ethisprocedure.

Data protocols

Once data wre shared with research partngrthey werestoredin aDropbox folderwith access
limited to the Project Director and Dropbox super users. Prior to analysiyrakty respondents
were made anonymous arfthdings aggregated to a levidlat limits any individual being identified.
In this report, the aggregated findings are deked in wayshat prevent individualdeingidentified
(e.g.organisations were all categorised by sector and stateed location)

Datawere managed to protect the privacy, confidentially and cultural sensitivities of all workshop
participants. Reseah datawere stored on the UTS: ISF serwehich is accessible only by UTSFE
employees through individualised passwords. Albdstbred on the servewere de-identified and

files containingnaster identifying listsvere password protectedAll versiams of files on the UTS: ISF
Dropbox sever are backed up for a period of 120 days, i.e. any version of a file created in this period
is recoverable if deleted. Deleted files can be restored through the Dropbox interface, either by file
name or by user eventDropbox also provides priority email and live chat support for more
complicated restorations.

Recruitment

Recruitment for the sumy was targeted through key agents (individuals known to the project team)
in varioussectorsincluding Researchgriculture, Financeand InsuranceGovernmentwater and
Disaster RisResponseDistribution of the survey wasentto these sectors by emailver12¢ 17
February2020(with a reminder in March 2020). The survey was ofpem 12 February and closed
early March 2Q0. Surveyrecruitmentfocused on Australia, howeuethere were instancesf
completed surveyfrom overseas (2 in UK, 2 in NZhe geographical spread across Australia
featured the capital cities in every state and territory, with the exception ofNbehem Territory,

and some regional representation Queensland, NSW, Victoria and TasmdeeeFigure ).
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Figurel: Locations where participants completed the survey

© 2020 HERE

SociaNetwork AnalysisProcedure

Individuals were idetified in three ways¢ by organisation size, typandlocation.Participants were
asked toidentify to which individuals and organisations they sourced and supplied climate services
information. To ensure anonymity in analys@syticipantswere numberedS1¢ S105) Data were

used to createa directedsymmetric matix so networks could be visualised and analy&sth
participant is represented within the network as a nod@alyses and visualisations were run in
UCINet(Borgatti, Everet et al. 2002nd Netdraw(Borgatti 2006) The visualisation layout uses
geodesidlistance to position the nodesgvhich forces together nodes with similar characteristics or
that have similar structural positions

Multiple cohesion values were calculated for each netwoitkia focus on number of ties, number
of connections, averageedree, density, fragmentation and diameter metrics being reported.
Definitions of each measure follow:

1 Average degreés the average number of links in the network.

91 Densityis the total numbeiof connectiongdivided by the total number of possible
connections in the network.

1 Fragmentationmeasures the lack of connectivity in the netwdmk examining the
proportion of nodes that cannot reach each other within the network, with the highest
fragmentation = 1.

9 Diameteris the largest geodesic distance in the network. This metric counts the number of
steps to walk through the largest component of the network.

Individual indegree (number of incoming ties) and edeégree (number of outgoing ties) e
calculated foreachnetwork.



TheKeyplayer analysifvolves utilising a diffusion algorithm with the aim of reaching every no
the network. It selects three initial nodes, and takes two steps into the network, offering up t
different arrangenents of nodes thawill reach the maximum percentage of all nodes within th
network.Key players (diffuse) were calculated using the key player problem 1 alggBtmyatti
2006)which measures the nodes that have the most reach in the network. Keyptagtesub
packageof UCINE{Borgatti, Everet et al. 2002)

o my



Results

Within the survey, @spondents were asked about their organisation (size, seatdif they were a

climate services information user and/or provider), the types of information acdesmseé shared,

the reasons why they selected specific information sources, how they used these resources, if they
developed, used and shared climate information and products, how they developed and/or value

added to this climate service information, theestigths and weakriea Sa 2 F ! dzZAa NI f Al Q&
services capability, and how this capability may be enhanced in the future.

Thepresentation of results iarranged intdfour sections 1. the organisationsind climate service
information utilised 2. mappingthe climate services sector with SNRAqualitative analysis of how
theseclimate service informationesources are developednd 4 strengths, weaknesses and
potential futureof the sector.

About the organisationand climate service information usiéid

Participants from a range of organisation sizes and types coatilleé survey(Figure2) including
sevenmicro-businessedijve small business, 16edium businessand 82large businesses.

Large business 200 or more employedEll
Medium business 20 - 199 employecElll
Small business 5-19 employeciill

Micro-business 0-4 employee 3l

0O 10 20 30 40 50 60 70 80 90

Figure2: Organisation per size N=112

Respondentsvere asked tonominatetheir sector from accommodation and food serviges
administrative and support servicgagriculture arts and recreation servicesonstruction disaster
risk andemergencyservices education and trainingenergy (electricity & gasgnvironmental
servicesfinancial and insurance servidishing andaquaculture forestry, health care and social
assistancginformation media and telecommunicationmanufacturing mining; national security
(including defense)pther servicesprofessional, scientific and technical servigasblic
administration and saty; rental, hiring and real estate servigestail trade tourisny transport
postal and warehousingvaste and recycling seices water; andwholesale trade.

The majority of respondents were from the professional, scientific and techsgcakes,
environmental services, financial and insurance sesacel water. There was no response from the
wholesale trade, retail, re@f, hiring and real estate services or accommodation and food services
sectors. A significant number of respondentteséed more than one secton whichtheir business
operated within(Figure3).

11 ..



Sector segmentation

Wholesale trade
Retail trade
Rental, hiring and real estate services
Accommodation and food services
Tourism H
Construction B
Arts and recreation services
Health care and social assistancaa
Manufacturing
Transport, postal and warehousingum
National security (including defence
Fishing and aquaculturcmmm
Waste and recycling service s
Information media and telecommunication S
Mining  —
Forestry
Administrative and support service Jummm
Energy (electricity & gas)
Agriculture I
Disaster Risk and Emergency Servic
Other services I
Public administration and safety— ——
Education and training n
Water
Financial and insurance servic o
Environmental services m
Professional, scientific and technical se v i

0 10 20 30 40 50 60
Figure3: Sector segmentation of respondents (n=280)
When asked if they were climate service provigd@dsrespondents confirmefeQwith 43%HoQ &

When asked if they were a climate services user, 99 respondents confifless2l> 18 ¥aliKigure
4). Sixty respondents indicated theyere both users and providers of climate services.

Of the 60 that responded that they were both climate service providers and users, 27 were from
government 13 from research, 13 fronripate sector, 5 listed other and 2 were NGOs.

12



Are you a climate service Are you a climate service
provider? user?

q v Il

0 20 40 60 80 0 50 100 150

Figure4: Climate service providers and users (N=117).

Respondents weraskedto nominate what types of climate service information they used

selected from(Figureb): climate analyses and/or scenariagimate predictions and/or projection
climate research or technical reportdimate observations and/or datalimate scenarios impact,

risk and/orresilience assessment/managementrfraworks exposure andulnerability data and
information; climate monitoringproducts and/or analyseslecision support tools (including
portals/platforms/websites/apps) training andeducation knowledgebrokering and/or other forms

of technical outreachcommunities of practiceopportunity and/orinvestment assessment
frameworks other; or none of the aboveRespondents could select multiptategories'®therQ
material was classified as HPC data management and data analysis platforms, and lobbyisg grou

13



Does your organisation currently use the following climate
services information?

None of the above |
Other W
Opportunity and/or Investment assessment framewor Sl
Communities of practice IIIIININININGEN
.NR{SNAY3I | y RIS > \YYa 2F (SOKyA
Training and Education I
5S0AaA2Yy adzlll? ¢ dzR A y 3 X
Climate monitoring products and/or analyse il
Exposure and Vulnerability data and informatioil
LYLI OG k wAal FyRk?2 IS SsavyYSyid kX
Climate Scenarios IS
Climate observations and/or datc
Climate research or technical report (il GGG
Climate predictions and/or projectionsillil
Climate analyses and/or scenario il S

w
pull
w

Yy2st 3

0 20 40 60 80 100 120

Figure5. Climateserviceinformation used by users and providers

When asked if their organisation has the internal capacity to access and use al@izdbe
information, 108 of 117espondentseported that they did. This the same number that confirmed
accessinglimate service information (108 of n=117figure6). Note: this may not speak to the
extent to which the organisation has internal capacity as the individual witledpacity may be
completing the survey.

Does your organisation Do you access climate
have the internal capacity services information?
to access and use climate
related information an&

No [}
No

s

0 50 100 150 0 50 100 150

Figure6: Internal capacity to access and use climatdated information and products; Ability to access
climate services information

14



Mapping the climate services with Social Network Analysis

To map the climate services withocial network analysiS(A, participants were asked four key
guestions

- Didthey sourceclimate services information?
o (if yes) from whom

- Did theysupplyclimate services information?
o (if yes) towhom

These questions allowed tldevelopment of twanetworks: 1. source climate service information
network, and 2. supply climate service information network.

Source Climate Service Information Network

To create theSource Climate Servitey T2 NY' I G A2y Y S 62N sRNINBIZF G SNE (|
participants were asddd CNR Y g KSNBE 02N TNRY ¢ KiggMdasadeBced 2 dz Kk 6
2F OfAYIGS aSNBAOSE AYyF2NNIGA2YKE YR 6SNBE LINE G
following:

Australian Antarctic Division Local Government

Australian Capitarerritory Government New South Wales Government

Australian Institute of Marine Sciences Non-Government Organisation

Bureau of Meteorology Northern Territory Government
Cooperative Research Centres Other federalgovernment

GCommonwealth Scientific and Industrial platforms (e.g. Climate Change in Australia)
Research Organisatig@SIRO) PrivateSector

Department of Agricultie and Water Queensland Government

Department of Defence Rural Research and Development Corporatio

Department ofthe Environment and Energy  gquth Australian Government
(now DAWE)

Department of Foreign Affairs and Trade

Tasmanian Government

The Climate Council
Department of Health

_ The media
Department of Home Affairs . .
) ) Universities
Department of Industry Innovation and Scienc Victorian G
(now DISER) ictorian Government

Events Westan Australian Government

World Meteorological Organization

Geoscience Ausitia
Other

International climate organisation
International NonGovernment Organisation
IntergovernmentaPanel on Climate Change

Multiple organisations could be selected, andaddition to thesuppliedlist, participantscould list
FRRAGAZ2Y T &a2dz2NDSa I2sgddithn td thei3B Sdes ligtédame, 8veyS OG0 SR ®
participants nominated an additi@h105 sources ahformation making a total of 141 sources of

climate service informationAll sources and participants were categorised by organisation size,

sector and location (e.g. state or territory). Tables 1, 2 and 3 show this categorisation and form a

detailed leg@nd to the network visualisations in Figure 7 and 8.

15 ..



Twovisualisations of the source network shdlre network structureandthe importanceof the
large central nodewith a high number of inward connections (itegh indegree) Figure 7 shows
the network with nodes categorised by sector. Figure 8 shows thwark with nodes categorise
by location.There are a small number gburce nodes that the majority of all participants went t
for climate services information. Teesource hode¢BOM, CSIRO afdCCare acting as hubfer
climate information to many odes within the networland appear as largsized symbols in the
visualisations

Figure7: Visualisation of source climate services information network with nodes catéggat by sector.

Node colour represents Sector: GreerAgriculture, Fishing and aquaculture, Water; Red = Disaster Risk and Emergency
Services; Purple = Education and training; Light green = Environmental services; Blue = Financial and insurance service;
Pink = Other services; Yellow = Professional, sciendifid technical services; Brown = Public administration and safety;
Grey = Local; Light blue = National; Orange = International; Khaki = Vari&hape of nodes represents Organisation

type: Various =tircle in square; Micro = Square; Small = diamond; Medlia Triangle; Large = Circle. Size of the node
denotes indegree: the larger the node, the greater the-tlegree of that node.
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Figure8: Visualisation of source climate saces information network with nodes categorised by ldam.

Node colour represents organisation location: Blue = Multiple; Orange = ACT; Yellow = NSW; Green = QLD; Red = SA,;
Purple = Tas; Pink = VIC; Khaki = WA,; International = Grey. Shape of nodesests Organisation type: Various = circle

in square; Mcro = Square; Small = diamond; Medium = Triangle; Large = Circle. Size of the node deradgsda: the

larger the node, the greater the hdlegree of that node.

Tablel: Participants segmented by organisation size asgmbols used in visualisation

Various 7 | Square in a circle
Micro-business &4 employees 7 Square
Small business-A9 employees 4 Diamond
Medium business 20- 199 employees 17 Triangle
Large business 200 or more employe 106 Circle

Table2: Participants and sources segmented by sector type / scale

Agriculture, Fishing an@quaculture, Water 8 Green
Disaster Risk and Emergency Services 4 Red
Education and training 12 Purple
Environmental services 7 Light green
Financial and insurance service 18 Blue
Other services 7 Pink
Professional, scientifiand technical 33 Yellow
services

Public administration and safety 16 Brown
Local 1 Grey
National 26 Light Blue
International 4 Orange
Various 5 Kaki

17 ..



Table3: Participants andsources segmented by location

Multiple 26
Australian Capital Territory (ACT 12
New South Wales (NSW) 34
Queensland (QLD) 9
South Australia (SA) 2
Tasmania (TAS) 10
Victoria (VIC) 32
Western Ausralia (WA) 3
International (INT) 3

Source network multiple cohesion measures

Blue
Orange
Yellow
Green
Red
Purple
Pink
Kaki
Grey

i/ L b @hblemetwork multiple cohesion measurdsgy playetdiffuseQandin and outdegree
centralityalgorithms were usedo analyse how information wasourcedwithin the source climate
services informatiometwork. The total number of nodes for this network was 141 with total tés

1094.The relevant measures were (Table 4):

1 Average degreés the average numbyeof links in the networkThe average degree was759
1 Densityis the total number of connection®=1094)ivided by the total number of possible

connections in the network. The densdfthis network was 0.055

1 Fragmentationmeasures the lack of connectivity in the netwofke fragmentation figurgvas

0.945 indicating this is a highly fragmented network.
f Diameterestimatesii KS ydzYoSNJ 2 F

aasLa

g2

NEI OK S@SNeB2YyS

YR WaAE RS3 @R6ninghant, JasoBslel aN20iiezligmeter of the network
was l.Thisindicates that all individuals in the major component of the netkvoould be

reached in one stepnd that the network was connected

Table4: Summary of tle multiple cohesion measure metrics for the source network

Metric

# of nades 141
# of ties 1094
Average degree 7.759
Density 0.055
Fragmentation 0.945
Diameter 1

As there is a high fragmentation figure coupled with a thameter, this indicates there may be

hubs within the network that can contact the majority nodes.

Keyplayer

TheKeyplayer analysislemonstrated that, with the best arrangement of the same three individuals
nodes of S84 (Finance and insurance semyicarge organisation), S80 (Professional, scientific and
technical serviceg Micro organigition) and S13 (Education and trainipfarge organisation), only
26.087% of the network of the network could be reached, i.e. less than a quarter of all nodies (Tab

5).
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Table5: Key player (diffuse) in theourcedimate services information network

Keyplayer | Key player (diffuse)| Key player (diffuse) Key player Nodes
query run (diffuse) reached
(%)
1 S84¢ Finance and | S80¢ Professional, S13¢ Education | 26.087%
insurance service | scientific and technical and training-
Large services Micro Large

In-degree and Oudegree Centrality

Individual indegree (number of incoming ties) andt-degree (number of outgoing ties) were
calculated for each nod@omplete indegree andut-degree centrality measures for all nodes in

the Sairce Climate Service Information network can be found in Appendikh&lse measures
demonstratewhich nodes wee sending (oudegree) or receiving (idegree) information

throughout the network As each of the survey patrticipants &%105 in Figures hd 8) were not
identifying each other, the source nodes receive all the incomingniigssparticipants havingill

outgoing ties (oudegree). Indegree figures of sources ranged from 96 (BOM) to 6 (Department of
Defence) with participantshowing outdegree ranging from 336 ties. This is due to the style of

survey question wherein participants could list multiptaurces. Appendix A shows degree centrality
for all nodes sorted by idegree centrality (highest to lowest) and edegree centrality (highedb
lowest). The main sources of climate information are BoM, CSIRO, IPCC, universities, international
climate aganisations, the Climate Change in Australia website, WMO, Geoscience Australia, CRCs,
the Climate Council and Federal Department of EnvironraedtEnergy (now mostly DAWE). The
main users of climate information are finance and insurance, professioieatific and technical
services, education and training, and the Federal government.

Supply Climate Service Information Network

To create thesupply network, @rticipants were astd, dDo you supply climate services

informationZL ¥ LI NI A OA LI y i a | y aasRidSRhonadydusuppKd@nateg S NB
servicednformation¥ @gAGK GKS 2LJaA2y G2 Aad alelfdrthieSNAA S 2 N
survey query was very low with only 32 respondents to these questioraddition, many

participants listed organisations or departments rather than specific individuals, or specific groups

adzOK |a WISYSNIf Lzt ARGt Z2RDWXEREKR® AKEGWAOSSHT
node, although it is made up ah unknown number of individuals across numerous locations.

The supply network consisted of a total of 124 nodes including the 32 respondents. Again,

participants were cgorised by organisation size, sector and location (e.g, state or territory) (Tables

6 & 7). As with information supply, the source network was visualised in two ways being network:

nodes categorised bsector(Figure 9), and by location Figure 10).

Theprevalence of the professional, scientific and technical services (yellow risd@garent, ass
the public administration and safetprown) and other services (pinkyganisationsUnlike the
source network, the supply network was more fragmentgth two major components, six star
arrangements andive dyads indicating unique networks. Importantly large organisations such as
CSIRO appear multiple times within this visualisation as there were multiple staffitigtezse
organisationsLarge busies®s count for the majority of nodes with professional, scientific and
technical services alongside public administration and safety being the largest sectors. In this
network, government departments (Federal and State) are categorised by sector as publi
administration and safety rather than national or local as in the source network.
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Figure 9: Visualisation of supply climate services information network with nodes categorised by sector.

Node colour represents Sector: Green = Agriculture, Fishird)@paculture, Water; Red = Disaster Risk and Emergency
Services; Purple = Education and training; Light green = Environmental services; Blue = Financial and insurance service;
Pink = Other services; Yellow = Professional, scientific and technical senBe@sn = Public administration and safety;
Orange = InternationalShape of nodes represents Organisation type: Various = circle in square; Micro = Square; Small =
diamond; Medium = Triangle; Large = Circle. Size of the node denotdedgmee: the largethe node, the greater the in

degree of that node.

Figure9: Visualisation of supply climate services information network with nodes categorised by location.

Node colour represents Organisation location: Bludtaltiple; Orange = ACTYellow = NSW; Green = QLD; Red = SA;

Purple = Tas; Pink = VIC; Khaki = WA; International = Grey. Shape of nodes represents Organisation type: Various = circle
in square; Micro = Square; Small = diamond; Medium = Triangle; Largetke (Size of the nodédenotes indegree: the

larger the node, the grater the indegree of that node.

20 ..



