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Abstract

China and Australia have a high incidence of floighsters and the damage, loss of life that they
cause. Both countries have successful flood managempproaches underpinned by disaster
management methodologies and resources. This obsbaghlights different flood management
practices in China and Australia to compare andrashthese approaches to develop cross-cultural
“lessons learned”.

This research compares how both the countriesfplaand respond to flood disasters, highlighting
their operational differences. Our comparison fesusn their political systems as a background to
their flood responses.

Analysis shows that China is more reliant on gowexnt and the military for flood management
during disasters, with the central government legthhe management effort. China’s approach is top
down with minimal regional and local governmenenf¢rence. In Australia, state governments are
responsible for flood control and local council mtination, and rarely use military resources. China
has an operational advantage in large scale afi$§ldout Australia has an operational advantage when

they are small scale.

This thesis concludes with a comparison of ChireskAustralian flood management practices. It is
hoped that lessons can be learned by both coufitdesdeveloping a better understanding of the

flood management practices of both countries.

Keywords: Flood Management, Flood Response, Australia, Clfobltical System



Acknowledgements

First and foremost, | would like to express my shecgratitude to my supervisor Professor Deborah
Bunker who is the first person to guide me in siegnto the academic research. It has been an
honour for me to be her student. Her continuougartippatience, motivation, and immense
knowledge helped me in my research and writindnisf thesis.

I would also like to thank Dr Stephen Smith for imsightful comments and encouragement, which
inspired me to widen my research from differenspectives. | could not be more thankful for the
resources he organized for me which offered me gimagsistances in my research.

Besides Professor Deborah Bunker and Dr StephethSmy sincere thanks goes to Adjunct
Associate Professor Tony Sleigh, who provided neeipus suggestions and supported me in my
research database.

In addition, | am grateful to Yaniv Rahav who ig titT Manager in Legacy Club Service in
providing me flexible working hours to work fulhtie and conduct my research meanwhile. Also |
thank my friend and colleague Mr Bruno Gortan, lsan Levy and Ms Shuyang Ning in helping
me with proofreading my manuscripts.

Last but not the least, | would like to thank myedty family for their spiritual support throughout
my research and my life in general.



Contents

1. Chapter 1 - INtrOAUCTION .......ooviiiiii e ettt e e ettt s e e e e e e eeee b are e e e e eeessn e e eeaeeennens 1
1.1 INFOTUCTION ...ttt 1
1.2 BACKGIOUNG ...ttt ettt e e e e e et e et e e e e e e ean e e e e e e e e e eenn s 1
1.3 Research Problem and ODJECHIVES ...........cuceeie e 1
1.4  Research MethodolOgY .......cccooiuiiiiiiit o e e et e e e e ea e e e e aeens 2
1.5 The Scope Of The RESEAICN .............uui et eeeeees 2

2. Chapter 2 - LILErature REVIEW.........coouuieeee et eera e e e e eaaa s 2
2.1 INEFOAUCTION L.ttt rm e e e e e e e e e e e e e e e e e e e e e e e eeeeees 2
2.2 FlOOd MANAGEIMENT ......uuiie et ea ettt e e et e et e e e e et e e e e e e eeennnnan s 5
2.3 Flood Management FrameWOIKS ..........coouuiieeiiuiiie i ee e e e e e e naan s 7
2.4 POlLICAl SYSIEMS ... .ottt et e et ettt e e e e et et e e e e e e e e e e e e ee e 8

2.4.1 Levels of Government RelationShips..........couooeiiiiiiiiii e 8
2.4.2 Military Use in Flood/Disaster Management ......ccc...ooieeeiiiiiieceeiiie e 9
2.4.3 Volunteers in Disaster/Flood Management.............cooouviiiiiiiiieiiiiiiiiiiiineeeeeeeens 10
2.5 FlOOU RESPONSE. .....uuuiiieeiiiiiiiii et 444ttt e e e e et ettt bt e e e e e e emnn e e e e e e e e e ennan s 11
2.5.1 GENEral RESPONSE .....uuiiiiiiii ettt e e 12
2.5.2 Flood Dispersal/Storage Ar€as .............ucceeeemiieeeiiiiiiiiie e eeeeeeeiiaaa e e eeeennes 15
A ST = (o TY == 1 (o] o - o S 16
2.7 RESEAICH QUESHIONS ... ..u ittt e ea e et e e e 16
2.8 SUIMIMAIY ..ottt 2ttt e et e et e e et e et et e e et e e e ena e e e ee e e e e nna e e 16

3. Chapter 3 - MethOUOIOQY ......uuuuiieeeiiiiteeeeme ettt e e e e e e e s 17
I 0 A [ 01170 To L1 o3 1T o I PP PPPPPPPPPPPIN 17
3.2 Currently Research Methodology .............ooooiiiiiiiiiie e 17
3.3 Proposed MethodOlOgy .........coeiuuiiiiiiiiieeeee e e e e e 18
i4  SUIMIMAIY ..ottt 2ttt e et e et e e et e s e et e e et e e e ena e e e ee e e e e nnaeee s 19

4, Chapter 4 — ANAIYSIS ...coouiiiiii e et e e 19
R [ 01 (0o [ ox 1] o PP PPPPPPPPPIN 19



4.2 POIILICAl SYSTEMIS ... ittt ettt e ettt e e e e et e et bt ae e e e e eeaeaee e e e eaees 19

4.2.1  LEAUEBISIIP ceeieii ettt e e e e eanene 20
4.2.2  GOVErNMENt FrAMEWOIK .........uuuiiimmmmme e e eee e eeeeeeeeeee e e eeeene e neeeeesnnnnnens 20
4.2.3 Military Involvement in FIood CONtrol.........cceooeiiiiiiiiiiiiieeeeeei e 23
4.2.4 Volunteers in Flood Management ..............ceuueeeruneeeriuiieeeeeiieeeesiineesesiieeens 24
o I (o o o [ = =TS oL o Y= SO 25
4.3.1 Warnings DUriNg FIOOTS ...........uiiiiiiiiii et e e e eenees 25
4.3.2  REPOMING ...ttt et et ettt e e e e et et e et e e e e e enan e e e aeeearnn 26
4.3.3 Flood RESPONSE PIANS .....c.ouuiiiiiiii e 26
4.3.4 Levels of Activation for Response ArrangemMentS. . ... ..coueeeeeeeriiiiiiineeeeeeeennnnns 7.2
4.3.5 Flood Dispersal/Storage Areas in FIood RESPONSE...........ceeeviviiieiiiiiiiiciiiieeeees 27
4.3.6 Forced Relocation During FlOOd ..............ceammiiiiiieieei e 28
4.3.7 Human Resource DeploymeNnt..........oouuuuiiii i 29
s U | .01 = Y PP 29
5. Chapter 5 - DISCUSSION. ... ittt eiiit e eeeeemme e e e et e e e e e e e e et e e e e e tt e e saan e e setaaeeaasanaaaeens 30
S0 R 1 11 {0 To [8 [ox 1 o] o EO PSP PPPPPTTR 30
5.2  Culture in FIOOd ManagemeNnt.........ccooiiiieeeeeeiiieeeeeie e e e e eeaa e e eeaanes 30
5.3 Political System Effect on FIo0d ManagemeNnt e .ooeeveeveiiniiiieeeeeeeiiiiie e e eeeens 32
5.4 Military and Volunteers in FIood RESPONSE.....ccccevvviiiiiiiiiii e 33
5.5 Flood Response Plans, Reporting and Warning ....c.........oooeeveeiiiiiinnineeeeeeeiiieene 34
5.6 Flood Dispersal / SIOrage AFaS ...........iccceeeuieeiiiiieeee e e e e e e e e enee e 35
5.7 FOICEA RESCUE ......iiiiiiiiiiii et eeemmm ettt e e e ettt e e e e e enna e e e e e e eeanaan s 35
5.8 Resource Mobilization in Flood Management .. ..o eeeeviiieeeiiie e 36
5.9 Advantages and Disadvantages by FIO0d SCal@.e.eeeiiiiiiiiiiiiiiiieeieee 36
LT O I S U1 ] 0T Y PP 38
6. Chapter 6 - Conclusion and FUtUre DIF€CHON wue..vueniieeiiiiiiiiiie e 39
6.1 Finding Research QUESHIONS .........coouuuiiiiiiiie e e 39
6.2 CONCIUSIONS ...ttt ettt e e e ettt ettt e e e e e et et e tb e a e e e eeen et e e eeeeees 40

vi



7.

8.

(SRR =01 (0| (=3 B T (=T o1 1 o) o [T

Annexure

(R TT (=1 0 16TST T TR

Vii



List of Tables

Table 1: Top (8) Information SyStem JOUINQIS ............c.eeeevueeeeeeeciieesceiesiiieeceeesieescteaeesiee s
Table 2: The Number Of ReleVANT ArtiCles...........cccueeceeeeeieesieeecieeeseeeeiiesseeesiee e sseeesveesneas
Table 3: Flood Management APPIrOGCHES ..........coccuuveeuversiieesieesiieesesesieessseesiseesseeseniieessens
Table 4: Frameworks of FIOOd Relief PIANS .........ccccueeeveersiveesiieeiieesieieeiiessieeesiieesssiee s
Table 5: Military Involvement in Flood Management................ccovueeeeeeveeeeecvvveeeeeiveeeesseissnens
Table 6: VOIUNTEErS iN DISASEEIS..........ccueeecueeiieieieetiseete ettt st
TADIE 7: FIOOU RESPONSE . eete e ettt ae e e ettt ee e e et e e e e as e e e e e s steaesassresaesnsseeens
Table 8: FIood Dispersal/StOrage ArCAS..........uuveeveecceeeieeeseeeieeeeeeeieeeeseeeeieseesessssssessesssessens

Table 9: Small Scale Floods versus Large Scale FIOOMS............ueccueeseveecieecieeeiieeiieeesieeenn

List of Figures

Figure 1 — Chinese Government Flood Management Framework

Figure 2 - Flood dispersal

viii

21
28



1. Chapter 1 - Introduction

1.1 Introduction

This chapter provides a brief research backgrotaditethe cost of floods and flood management in
Australia and China. The research problem andghsan why this research is important is explained

in this chapter. This chapter also discusses arvieve of research methodology and scope.

1.2 Background

Australia and China have multiple floods every yeausing huge (financial and personal) losses. In
2016, China suffered flood (excluding typhoon) &xsef 313.44 billion RMB or around AUD 62.68
billion (Ministry of Civil Affairs of the People'®epublic of China, 2016) across several provinces.
These losses exclude intangible costs such mea&thhimpacts and resulting chronic diseases. In
the same year, China’s GDP was around 74.36 triR™B or around AUD 14.872 trillion. The cost
of flood took around 0.42% of Chinese GPD. Theaditin is much the same in Australia. For instance,
large floods impacted New South Wales, Victoria @wukensland respectively in 2011, which lead
to more than AUD 2.7 billion in losses (Insuranceu@cil of Australia, 2012) and more than 2.6
million people affected. In 2011, the flood cosbisnore than 0.19% of GPD of AUD 1.4 trillion.

Australia and China have been successful at impiéngeflood management. Both countries have
their own approaches and strategies in flood manageespecially in flood response, due to their
different political systems, military systems, cowéis, population distributions and resource

mobilization.

1.3 Research Problem and Objectives

There are not many researches directly relevaiibdd management and published study results are
hard to find in top journals. The literature ofdtb management/response is very sparse. Very little

literature focuses on political systems and floegponse.

China, Australia, UK, and USA are typical countnigh many floods, and also have more available
resources comparied with other countries. Therefibiie literature review is based on these four

countries.

The systematic introduction to Australian or Chané®®od management/response has highlighted
that it is hard to find any references in curréetrature. Furthermore, there is even fewer researc

topics about the comparison of flood managementdet these two countries.



Both (China and Australia) countries on averagé&sumany floods yearly and have very successful
flood management understanding. The aim of thidysia to compare both countries in order to

reduce overall flood losses, and learn from eabbrdb improve flood management efficiency.

This thesis therefore demonstrates the differebeeseen China and Australia in flood management
approaches and their impacts on flood responsesaekis to find the potential reasons for these

differences and the strengths of Australian anch&4e flood response.

1.4 Research Methodology

Secondary data is used to compare and analysecbatitries’ flood management practices. The

discussion and findings are based on this analysis.

1.5 The Scope of the Research

Aspects of government leaderships, government fnaories, military and volunteer involvement are
used to analyse and compare flood management app@®aetween Australia and China. In addition,
the differences of flood response in these two t@smhave been highlighted in warning, reporting,

flood response arrangements, flood disperse, netssdelocation and human resource deployment.

This research also seeks to investigate the reamtslead to the variety of different flood
management practices in Australia and China. Tieagths of flood response in both countries have

been highlighted in the last section of charter 4.

Australia and China have mostly opposite flood ngamaent approaches. China has a top down
(centralized) model but Australia has a decentdlimodel. The two different flood management
approaches directly result in different flood resgp® behaviours. China has an operational advantage

in large scale of floods, but Australia has an apenal advantage when they are small scale.
2. Chapter 2 - Literature Review

2.1 Introduction

In this chapter we review the current literatureusad the analyses of current flood management
practices in different countries, in order to idgnstrengths, problems and issues (research gap)
which will then be addressed in the latter sectmfithis thesis. Flood management, of course, tis no
a popular research topic in top information sysjearnals. A research of the top (basket of) 8
information system journals using “flood” as theywerd (which included search title, subject,
keywords and abstract), only highlighted a fewctet (Table 1).



Table 1: Top (8) Information System Journals

European Journal of Information Systems Flood 0
I nformation Systems Jour nal Flood 2
I nfor mation Systems Resear ch Flood 0
Journal of the Association for Information Flood 1
Systems

Journal of Information Technology Flood 0
Journal of Management Information Flood 0
Systems

Journal of Strategic I nformation Systems Flood 0
Management Information Systems Flood 0
Quarterly

Eight different keywords and different criterioneaapplied in Google Scholar to find relevant
literature (table 2). The 8 keywords are “Austr&liaod Management”, “Australia Flood Response”,
“China Flood Management”, “China Flood Respons&ustralia and China Flood Management”,
“China and Australia Flood Management”, “Austradiad China Flood Response”, and “China and
Australia Flood Response”. The criteria are “anyrghia the article”, “include patents” and “include
citations”, which means one of keywords of thecetititle, keywords, subjects, abstract, context,
parents and citations in the article will be highlied. Therefore, most of articles come out by
searching keywords. However, using search crifarthe articles’ title including the eight selected
keywords was more productive. In the Google Schidsabase, there are very few articles containing
keywords in the title, and there are a total oheigublished articles which are relevant to flood

management in both countries at the governmenhotercountry level.

In reviewing the literature, it is clear there &y little researcher in the area of flood managgme
and flood response across China and Australiah&uriore, there are very few articles linking flood
management to government, and there are no artelksng to flood response in government level

or a comparison between both countries.



Table 2: The Number of Relevant Articles

Australia Flood M anagement 496,000 9 1
Australia Flood Response 533,000 4 0
China Flood M anagement 719,000 21 7
China Flood Response 611,000 5 0
Australia and China Flood

215,000 0 0
M anagement
China and Australia Flood

196,000 0 0
M anagement
Australia and China Flood

181,000 0 0
Response
China and Australia Flood

171,000 0 0
Response

Searching the literature in the domain of flood agament and flood response, however, highlighted
data which is relevant to the UK, the USA, Ausaialind China where these countries have suffered
many floods in last 50 years. As | live in Austaaind am from Chinese background, these four
countries are highlighted and compared for thesditure review in order to highlight the complessti

of flood management and response across dispardtees. Comparing with other countries, it is
more accessible to get data from these four casmbecause more research has been conducted on
these four countries.

There is very little published academic researcfiad management and flood response in the top
(8) information systems journals as well as nora@demic journals, books and academic papers
(search results from Google Scholar). In addittamrently there is no research to compare Australia
and Chinese approaches on flood management artirfeponse although both countries frequently
suffer from flood disasters. Consequently, this@epnts a gap in the literature and the driver for

undertaking research into flood management andiftesponse in China and Australia.

This chapter introduces flood management theoridssampare current flood management practices
across all four countries (China, Australia, UK asgA). Current flood management frameworks,

political systems and flood general response & @discussed.



2.2 Flood Management

This section describes the definition of flood mgeraent, identities the stakeholders and the
differences between developing countries and deeelacountries. China, Australia, the UK, the
USA and other countries such as Germany and Natiaslhave very successful structural and non-
structural approaches in flood management. Thiiasewvill primarily discuss the approaches in
China, Australia, the UK and the USA.

Researchers such as Birkholz et al. (2014) and &ule al. (2017), consider flood management as
a flood risk management problem. Other researdiledMeijerink & Dicke (2008) believe flood
management can be considered through structurah@amdtructural management approaches. The
structural approaches included dams and other emdineering projects, and non-structural
approaches are more akin “to working with nature'liging with nature” (Meijerink & Dicke, 2008).
Furthermore, flood mitigation generally focuses wmtigation structures only and overlooks
environment and socio-economic factors (Shah et2@l7). In recent times modern flood
management approaches have changed from strutdurah-structural, flood probability strategies
to flood risk strategies, and development of préeento evacuation and aftercare strategies
(Meijerink & Dicke, 2008). While Chou et al (201d¢lieved natural disaster management including
floods could be identified in five stages: gen@raparation (prepare and plan for the coming disast
including to educate or train stakeholders), prafian for a coming/predicted disaster (prepare for
disaster response), disaster in progress (diseestponse during disasters), recovery and learning

(learn from current disasters to improve generapgration).

In terms of flood management stakeholders, Tingsan¢2012) pointed out that flood management
approaches have various stakeholders includinghyslaaners, civil and water resources engineers,
civil disaster defence authorities and health anda$ services. In developing countries, flood

management relies on governments and very limitedgovernment agencies and private sectors
involvement, while for economically developed caigd, governments, non-governmental and

private agencies, and the public are all involvetilaod management. (Tingsanchali, 2012).

Different countries also have differing flood maeagent practices (see Table 3). Netherlands flood
management relies on technical engineering andvation because the Dutch rivers systems safety
standard is designed to withstand a once in 12a@sy@ood (Aerts et al. 2008). In Germany, the
federal states are responsible for flood risk manant (Bubeck, et al., 2017). In addition, Germany
has high safety standards and flood protection ftom (/)30 years to 1/1000 years, and insurance
and policy development such as spatial planningesland increasing responsibility of flood area

damage prevention for flood management (Bubeck).e2017). For the UK, the Department for



Environment, Food and Rural Affairs are responsiblemaking policies, and the Department for

Communities and local governments are in charggpafial planning (Bubeck, et al., 2017).

Table 3: Flood Management Approaches

Country Structural approaches Non-structural approaches

China There are 1/10 years —> 1/1000 years  National Flood and Drought Relief
flood safety standards, but most of flood Plan including preparation and
infrastructures are 1/10 —>1/100 years, i warning, response, response suppoirt,
88 % size reservoirs are 1/1000 years recovery and response activation
(Chen G., 1998) conditions (The State Council of The

People's Republic of China, 2006).

Australia | Flood infrastructure standards (levees) ufhere are limited forms of flood
to 1/100 year (Wenger, 2015), and the ' insurance in Australia (Meijerink &
most of NSW urban levees are less than Dicke, 2008).
1/100 year (Smith et al, 2014). But Emergency management framework.
building in flood hazard areas are
1/100 year, 1/50 year and 1/25 year
respectively in Australia (Australian
Building Codes Board, 2012)
Flood defences, dams, dyke, public and
private rain gardens are flood management
structural approaches (Meijerink & Dicke,
2008).

UK The UK has not flood protection National Flood Risk Management and
standards, and its flood infrastructures Coastal Erosion Strategy (Government

included flood defences, watercourses, of the United Kingdom, 2016).

sluice gates, pumps, underway etc Emergency management frameworks.
(Government of the United Kingdom, Insurance is very commonly used in
2016). flood management (Meijerink &
Dicke, 2008)
USA National Flood Insurance Program whichMultiple emergency frameworks.

requires a 1/100 year flood protection | Insurance is very commonly used in
standard such as Dykes and dams flood management (Meijerink &
(Bubeck, et al., 2017) Dicke, 2008)



Moreover, in England and Wales, the Environmentragas mainly responsible for implementation
of flood risk management, however, in other aréasal authorities are in charge of emergency
planning, spatial planning, and emergency respfBabeck, et al., 2017). In America, the flood
safety standard is 1/100 years (Aerts et al. 2Q@R®)al governments and states governments are main
responsible for flood management and the Federargemcy Management Agency (FEMA) and
other USA federal agencies are less directly iredlw flood managementin USA (Galloway, 2004).

2.3 Flood Management Frameworks

Many countries have published emergency framewdnktsthey do not reference flood management
frameworks. Following is a brief list and descmptiof the published frameworks and flood relief
plans for China, Australia, the UK and the USA.

The Australian emergency management framework igigtsl approaches to planning, preparation,
response and recovery for emergencies, which isvknas PPRR, and is used to benchmark
emergency management including flood managemengdiRp 2011). Salter (1997) argued that
PPRR improves disaster management efficiency becdusighlights a linear and temporal
relationship between each phase of a disaster. UKis framework i.e. Integrated Emergency
Management (IEM) includes anticipation, assessmemgyvention, preparation, response and
recovery (AA-PP-RR), and it widens the resilientantegrated approach to the disaster cycle
(Rogers, 2011). AA-PP-RR creates a typology ofsriak national, regional, and local levels and
improves vulnerability identification, the targegirof risk assessment resources and resilience
implementation (Rogers, 2011). The USA does notlzageneral flood management framework, but
does have the following National Planning Framewadtional Prevention Framework, National
Response Framework, National Mitigation Framewarld National Disaster Recovery Framework
(Ferderal Emergency Managment Agency, 2018). Cldoas not any specific have flood
management or disaster management frameworkst hasia National Flood and Drought Relief
Plan (NFDRP). NFDRP is a full flood management @ad process standard for different levels of
government to organize and cooperate as well ay dgferent resources to flood response (Chen
T. , 2006). NFDRP details identify the flood managat of each stage such as preparation and
warning, response, response support and recovetyidantifies 4 different levels of active response
(Chen T., 2006).

Overall, China, Australia, UK and USA, have no flomanagement frameworks, but UK, USA and
Australia use a general (overall) emergency framkwiestead of a specific flood management

framework, and China has implemented a flood rglieh (see table 4).



Table 4: Frameworks of Flood Relief Plans

Country Framework

China National Flood and Drought Relief Plan (NFDRP) utthg preparation and

warning, response, response support, recoveryesmbnse activation conditions

Australia Preventing, Preparation, Response and RecoveryRPPR

UK Anticipation, Assessment, Prevention, Preparatt@sponse and Recovery (AA-
PP-RR)

USA National Planning Framework, National Preventioarkework, National

Response Framework, National Mitigation Framewarld National Disaster
Recovery Framework
Source: modified from Rogers(2011), Federal Emargdftianagement Agency (2018),Chen (2006)

2.4 Political Systems

The political systems directly impact on flood respe approaches. In this section, the relationship
especially leadership between the main countriels ag China, Australia, the UK and the USA, will
be introduced. In addition, this section will alstroduce the roles and the benefits of the mifitar
and volunteers in flood/disaster management. Theeedifferent attitudes towards military and

volunteers involving flood/disaster managementh@se countries.

2.4.1 Levels of Government Relationships

In countries where government political power istcalised, the highest level of government such
as the national government directly leads and mesgver level governments in flood management,
for instance, their regional and local governmé¢ateang H. , 2002). China is a unitary state country
and has a distinctive political system which meidwas the Chinese Communist Party directly leads
and manages different levels of governments andrtitepnts including central and local levels
(Zzhang H. , 2002). In other words, the same levg@h&€e Communist Party committee leads same
level of government (Zhang H. , 2002), for examgle Shanghai Chinese Communist Party
committee can lead the Shanghai government. IrtiaddiChinese local government power (from
the province level to the county level) comes ftbmcentral government and the central government
has power to remove or adjust a local governmenithorization (Xue, 2007). In countries which
have more political autonomy at a local level sashAustralia, America and the UK, the central
government and state/local governments are moepamtient (Yang & Xing, 1999). For example,
in America, the central government and local gonents cooperate and have an independent
relationship under the law (Yang & Xing, 1999). Awstralia, the national government and state

governments are constitutionally independent ofheather, and the Australian High Court’s



interpretation of the constitution prevents theiaral government directly intervening in state
government matters except where a state governmeguoiests assistance or where Federal law
prescribes jurisdiction (Stilwell & Troy, 2000),duas some forms of taxation, financial support and

allowances (Yang & Xing, 1999).

2.4.2 Military Use in Flood/Disaster Management

Normally, the military is not involved in naturabdster management except when a very large scale
disaster occurs because its direct involvementtaomal disaster response management may lead to
misinterpretation by the general population (Andarsl970). However, the military can be a very
important force in providing disaster support bessathey have a very strong logistical and well-
established organizational structures, effectiveagament, good skills and fast response (Heaslip,
2012). In addition, the military can move quickhta disaster areas and deliver large volumes of
relief materials (Heaslip, 2012). Heaslip (2014)ehed that the military’s primary mission should
be to establish a secure area as well as assdisagter areas move back to normality, after the
disaster period. The military response generalpedes on bureaucratic rules and procedures during

a disaster (Kapucu, 2011).

Each of the four countries detailed (in this thelesve strict policies and requirements for inviotyi

the military in a disaster response (Table 5).¢x@mple, in the USA, the military play an assiséanc
role to support different levels of governments] lotal governments can request military assistance
at a state government level via a request the NaltiGuard (Kapucu, 2011). In the perspective of
military service and non-government organizatidhs,UK military involvement in relief or natural
disasters is a sensitive issue (Pettit & Beresfadf5). Only when non-government organizations
are not able to provide enough humanitarian aicbse of the scale of the disaster then the that UK
military can be involved and support relief agesci®ettit & Beresford, 2005). In Australia,
humanitarian aid primary actors are non-military@mment agencies and communities, and the
Australian Defence Force (ADF) involvement in disagesponse will be fused within military
missions in the future (Greet, 2008) but this galteoff shore in third party countries. China have
a different approach to other countries, as it &aspecial military system where the Chinese
Communist Party can directly lead a military resgmio be quickly involved with natural disasters
(Tang, 2009). According to Tang (2009), comparethwimerican military, the Chinese military
primary mission is disaster mitigation instead sthélishing a secure environment during disasters.
For military involvement in international naturakdster response, US, UK and Australia directly
provide humanitarian assistance for their citizahgn overseas or to other countries citizens as a
joint effort guided and managed by their governra€kapucu 2011, Pettit & Beresford 2005, Greet
2008).



Table5: Military Involvement in Flood M anagement
China Chinese Communist Party can directly lead a mylitasponse be quickly involved
with a natural disaster.
Australia Australian Defence Force (ADF) is not responsilde Humanitarian operations
excepting when the scale of the disaster requieis intervention.
UK Only when non-government organizations are not d&bleprovide enough
humanitarian aid.
USA Different levels of governments can request myitassistance by their state
government’s which in turn sends a request vidN\iaonal Guard.
Sources: Kapucu (2011), Pettit & Beresford (200%B)ng (2009), Greet (2008)

2.4.3 Volunteers in Disaster/Flood Management

Volunteers do perform an important role in disast@nagement as they can provide varied skills
that aid disasters management situations (Alexang@®2). Alexander (2002) believed that

volunteers can be classified into the followingethtypes:

1. A volunteer/s who works regularly for an officegency and as well as within the ranks of

emergency agencies during the disaster period,
2. Volunteer/s who works for specific charitiesnon-government organizations, and
3. The last type of volunteer is an individual vdkeer/s that is attached to a small temporary group

Whittaker, McLennan, & Handmer (2015) believed ttiare are formal volunteers and informal
volunteers. Formal volunteers have training andificgtions, and also long term while Whittaker et
al. (2015) believed that there are formal volurgesrd informal volunteers. Formal volunteers have
training and qualifications, and also a long-termpoyment for an emergency service/agency;
informal volunteers work outside of formal emergescor disaster management arrangements to
help other people. They normally work as an indiaidor a small team. In most developed countries,
many professionals have varying skill sets andntiziduals that are affiliated with official ageies,
have regular training and have good rescue skMkittaker et al., 2015). According to Bachner et
al. (2016), volunteers involved in disaster manag@nhave tangible and intangible effects. The
tangible effects include financial benefits for ewae provision of service hours. The intangible
effects include health effects like the contribatido public health and safety; specialised
qualifications where volunteers are able to obta@gnecessary skills from engagement in disaster

management; and social effects such as improvioigtsotrust, cohesion and solidarity (Bachner et
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al., 2016). In addition, in comparing volunteerdshaémergency agencies or formal organizations,
volunteers do not need to be constrained by buratccules, strategies and technologies, and can

directly provide fast response to meet local nEdsnandez, Barbera, & Van Dorp, 2006).

Volunteers play different roles in different couesr (Table 6). In Australia, the US, the UK, Austri
and Germany, there are a large number of profesiséoml temporary volunteers who are engaged in
flood pre-warming and flood response (Brennan, By Flint, 2005, Khalili et al., 2015, Harris

et al., 2017, Bachner et al., 2016). China has famyprofessional and trained volunteers, however,
and most of these volunteers have not been orghproperly during the disaster period (Zhang W. ,
2011). Moreover, informal volunteers have the ptidio increase the possible risks in physical and
mental injuries when that are involved in a disasied emergency agencies may possibly be sued
by volunteers or their families due to accidermsh®y can be viewed as a nuisance to some agencies
(Whittaker et al., 2015).

Table 6: Volunteersin Disasters

China There are around 100 million volunteers and theyehaot been considered as
having an important role in disasters (Wang & 1012). Most of these volunteers
are untrained and only doing basic jobs in disag&nang W. , 2011).

Australia Trained volunteers who play a very important roledisasters, e.g. In the NSW
State Emergency Service, only 1% of their compleraes paid staff but around
99% are volunteers (Khalili, Harre, & Morley, 2015)

UK Trained volunteers embedded in governmental and gowarnmental
organizations who join a disaster response (Hatra., 2017).

USA Trained and untrained volunteers who are essdntia@ffective disaster response
because they are first responders and have thetappg to save peoples’ lives
(Brennan, Barnett, & Flint, 2005).

2.5 Flood Response

This section describes a variety of opinions ondloesponse from different researchers. Australia,
the UK, the USA and China have individual nationahditions leading to their different flood
response approaches. These four countries have éimpersal solutions and disperse flood into
different areas.
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2.5.1 General Response

The flood responses in various countries are véfgrdnt because they are dealing with different

situations, frameworks, policies, geographical abtaristics, and experiences with flood disasters
and human behavioural (Bubeck, et al., 2017). Hdik@ crime, disease and other disasters, require
different institutions to work together to respaa@ disaster through modern science and engirggerin
methodologies (Wetmore, 2007). In other words, Wea{2007) believed flood mitigation needs to

make full use of a whole countries resources t@lbgva large socio-technical system. In addition,

responding to natural disasters, governments arcge have time pressures, high uncertainty of the
situation and high stakes outcomes (Smith & DoviaflD0). The temporary organizations developed
on “on the fly” by disaster management agenciepeaated to respond disasters are very important
(Smith & Dowell, 2000). While engineering solutiossich as dams, drainage channels and

embankments are very common methods for flood respm industrialized countries (Head, 2014).

For flood response, engineering solutions arest fesponse. When engineering solutions cannot
address flood or sanitation, flood warnings givepde time to evacuate which is also very important.
In developing countries such as Thailand, whentithditional disaster response systems fail, the
official information may become slow and inaccurated new communication channel like social

media can a new information source (Tim, Pan, Rert; & Kaewkitipon, 2017).

Different countries have different flood/disastesponses and have different levels of activation fo
response arrangements for example those as dakontibe above sections of this paper in Australia,
the USA, the UK and China. The summary comparidathese four countries in flood response is

shown in Table 7.
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Table 7: Flood Response

Country Infrastructure for flood Warning during flood Main respondersin flood Levels of activation for response
response arrangements
China Water stations, substation Text message, Internet, T\ National government, province Level 1, Level 2, Level 3, Level 4
dams and reservoirs. Radio, air defence alarm, governments, local governments,
landline, text message, military
social medi
Australia  Constructed channels, Automatic Voice States/local governments, authoritie#\lert, Learn Forward, Stand Up,
weirs, levee banks and = Messaging (AVM), social = various State Emergency Services, Stand Down (e.g. Queensland State)
wetlands. media, website, emails, volunteers etc.
landline, text messa
UK Flood defences, sluice,  Radar warning system, Local authorities, the police, fire Fire and Rescue Service command
gates, pumps, underway, Automatic Voice services, ambulance operations, th¢ Structure: Gold, Silver, Pseudo
watercourses. Messaging (AVM), Sirens, Environment Agency, voluntary Silver, Bronze

Door-to-door, phone call, services, volunteers
media (TV, radio, message

internet
us Levees, canals, weirs, Automatic Voice State governments, local Level 1, Level 2, Level 3, Level 4,
wetland and locks. Messaging (AVM), governments, Federal Emergency ' Level 5 (e.g.North Carolina State)
Internet, Social media Management Agency, non-

governmental organizations

(volunteers
Data source: Bond, et al. (2014), Queensland FiceEmergency Services (2018), Government of theedriKingdom (2016), Penning-Rowsell &
Wilson (2006), Parker (2004), McMaster & Baber (20North Carolina Department of Public Safety (n.Queensland Government (2016), The State
Council of The People's Republic of China (2006)e/y, Li, Wang, & Wang (2010), Tim et al. (2017)
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China, Australia, UK and USA, each have well esshield flood prevention infrastructures such as
water stations, substations, and dams, which & fes flood response during flooding (Head, 2014,
Smith et al., 2013, McMaster & Baber, 2012, Zhany&an, 2014, Wetmore, 2007). Moreover, in
Australia, the USA and the UK, the local/state goweents and agencies are initially responsible for
flood response and national governments only peotelp if they are needed (Head, 2014, Smith et
al., 2013, McMaster & Baber, 2012, Wetmore, 20@Hina however is different, as in China the
national government is responsible for flood prewxeriresponse, for example, in the 2013 flood
rescue in the northeast of the country China (Zh&anfuan, 2014). In addition, volunteers / non-
government organizations also play an importarg molflood response in Australia, the USA, the
UK (Head, 2014, Smith et al.,, 2013, McMaster & Bal#012, Wetmore, 2007), but Chinese

volunteers are not considered of importance dutoay response (Zhang W. , 2011).

In Australia, state governments are mainly haviegponsibility of water governance and flood
response (Head, 2014), managing dams to contid flolumes during a flood (Coates et al., 2014).
The Australia Commonwealth Bureau of Meteorologyl wublish warning information, during a
flood and states governments as well as the Stagrdency Services will organize a flood response
(Coates et al., 2014). Coates et al (2014) arduaithe Australian military also involved response
in Queensland floods in 2011 and citizen respoesg Yolunteers) made a large contribution to the
Queensland flood response. In Australia, thereoisational disaster response plan, but each state
has their own emergency response strategies, butrédguired to collaborate and coordinate with
each other during a multi-jurisdictional disastéor example, Queensland state’s emergency

response divided into Alert, Learn Forward, Stapd Stand Down (Queensland Government, 2016).

In the USA, flood responses can be broken downtimee components, which were used in New
Orleans flood hazard mitigation (Wetmore, 2007).etivore (2007) believe first components are
physical infrastructure, such as flood control ksjeand flood buildings and reservoirs; The second
component includes pre-catastrophe response likathee forecasting, organising resident
evacuation though official agency rescues; andiastecomponent is the post-flood response system,
for instance, different levels governments and gowernment organizations establish and return
normalcy to flooded areas. Furthermore, the USAeFdEmergency Management Agency and the
military especially the Corps of Engineers will bevolved in flood response in major flood
(Galloway, 2004). For response arrangement leaeh state in USA have their own response plan,
for instance, there are level 1 to 5 response $emeNorth Carolina (North Carolina Department of
Public Safety, n.d.).

In the UK, flood response approach, involves veagitipes of technologies that are used for flood

warming such as the radar warning system, damRetoning-Rowsell & Wilson, 2006). For non-
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structure, the UK Fire and Rescue Service idesti@eld, Silver, Pseudo Silver, Bronze (McMaster
& Baber, 2012) to coordinate disaster responseailodate resources (Penning-Rowsell & Wilson,
2006). The main flood responders in UK are loc#harities, the police, the fire services, ambulance
operations, the Environment Agency, voluntary smsiand sometimes this military (Penning-
Rowsell & Wilson, 2006).

In China, the National Flood Control and Droughtli®@eHeadquarter (NFCDR) provides flood
warning, and for example, the reservoirs were ts@ntrol flood volumes in 2013 China northeast
flood (Zhang & Yuan, 2014). In a major flood, likkis one, the Chinese national government,
province government and the military were direatlyolved in the flood response, and the military
was the organizer of flood rescue (Zhang & Yuari40China has a national level flood response
activation arrangement from level 1 to level 5 (Btate Council of The People's Republic of China,
2006).

2.5.2 Flood Dispersal/Storage Areas

The flood dispersal/storage area is both a stratfamd non-structural solution (Ma, 2006). When
large floods occur, the water is released to o#ineas to protect people and property. In countries
where private ownership of land is the norm (e.qustfalia), there are not many flood
dispersal/storage areas because the land is pravade for governments to establish flood
dispersal/storage areas is more difficult than tesm where these is little land private ownership
(Ma, 2006).

According to Acreman, et al. (2000), the UK releasieeir flood water to a floodplains system.
Located in floodplains, are infrastructure anddests, but they are protected by flood infrastmectu
(Acreman, et al. 2000). In the USA, the floodwatan be dispersed into forest and farmland where
there are no resident areas (Ma, 2006). In the W8Agovernment will pay for landowners to set up
flood dispersal areas (Ma, 2006). However, in Chingarelevant agencies try to redirect excess water
to designated flood zones. If the flood dispertaiégye areas have residents in the designated area
the floodwater can be disperse to these areathéuésidents will be evacuated before excess water
is dispersed (Ma, 2006). Currently Australia caspdrse flood water into controlled floodplains
(NSW Environment & Heritage, 2018) where some stinacture is located e.g. roads and railways

(NSW State Emergency Service). The country comparssimmary shown in Table 8.
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Table 8: Flood Disper sal/Storage Areas

Country Residents|ocated within area  Dispersal flood area

_ Yes Yes, residents land areas or sparsely
China
populated areas
Australia Yes Floodplains
UK Yes Floodplains
USA No Forest, farmland

Source: Ma (2006), Acreman, et al. (2000), NSW Eoninent & Heritage (2018), NSW State Emergency
Service(n.d.)

2.6 Research Gap

Some good researches have been done in flood nraeagdor China, Australia, UK and USA
respectively. There is also some specific reseanctiood response for these four countries, such as

flood framework plans, flood stakeholders, the oes@ actions during floods etc.

Therefore, there are some gaps across researcfidatbmanagement and flood response. Firstly,
there is not a systematic introduction of flood agement approaches and flood response during
floods in Australia and China. Secondly, there éasdetailed comparisons between Australia and
China in flood management and flood response. yagiere remain some potential reasons of
different approaches to cope with floods in Austrahd China, which need to be sorted out in order

to find the contributor in improving flood resporeficiency.

2.7 Research Questions

Question 1. What are the approaches of China agstrdlia (e.g. Queensland) for flood

management?

Question 2. How do Chinese and Australian (e.g.eQskand) flood management approaches

impact flood response?

Question 3.  What lessons can be learned by comgpatie impact of flood management
approaches between the two jurisdictions and darctintribute to our knowledge of

how to more effectively respond to floods?

2.8 Summary

This chapter reviewed current flood managementfoatl response literature based on different
keywords. There is very little published acadentierdture. The research gap i.e. comparison of
China and Australia in flood response and detaisgarch questions are identified in this chapter.

There are many different flood management themieh as structural and non-structural flood

16



management approaches, five stages for flood mamageand flood stakeholders. Countries such
as the China, Australia, UK, the USA, are discussatistructural and non-structural approaches are
listed and described. These four countries do ae¢ llood management frameworks, but they have
their own plan or emergency frameworks instead.n€Hias a large and different government
leadership in comparison to the other three coesmthat directly impacts flood management practices
Furthermore, military and volunteers play an imanttrole in flood/disaster management and are
also very necessary in specific situations. The tmuntries reviewed have different conditions in
terms of military involvement in disaster manageme&folunteers involvement in flood/disaster
management has many benefits, but China does ketth@m into consideration as a main force
which is vastly different to other countries. Flatigpersal is a popular choice for these four avest

and only China can disperse floods to residentsasionce they have already been relocated) in

extreme situations.
3. Chapter 3 - Methodology

3.1 Introduction

This research focuses on a case data comparisdgsignaf Australian and Chinese flood
management and flood response, highlighting sontengial reasons why the two countries have
different approaches to dealing with floods. Chima centralized country with different levels of
governments, which take similar approaches to teetral government in regards to flood
management. Australia, on the other hand, is antiedzed country with huge differences in each
State or Territory. For the purposes of addressiagesearch gap (as outlined at the end of Chapter
2), a typical Queensland flood response case &teel to compare with a typical Chinese flood

response case.

3.2 Currently Research Methodology

Data used for this comparison comes from seconslamyces, which includes government reports,
academic papers, legislation documentation, goveminvebsites, published government plans, and

new agency websites. Most data sources come franteatic databases and government websites.

For the purposes of improving flood response edficy, document analysis has been applied to this
secondary data to produce a comparative dataseexdmple, government documents, reports, law
documents will be reviewed and comparison. Botmtes’ flood management practices have been
categorized into two sections. The first one isted to political system influences and structures,
which refers to government frameworks, military aalon. The political factors directly impact

flood responders and in both China and Australie 3econd one is flood response activities which
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includes warning, reporting, response arrangeméats] disperse and human resource deployment.
The comparative dataset is then used to discusgettiment attributes of both jurisdictions’ flood
management practices and their impact on floodoresg

There are some limitations of the dataset, howeaseit has been produced from secondary sources,
and as a consequence, it may not be not be fullyrate, comprehensive or necessarily be based on
standard flood management responses. For examphe,the literature review, we know that there
would be some differences between the two countmifisod management system design, and thus
the data that individuals in a flood response waafibrt. Besides, there is limited publicly avaiéab
data in both countries. In China, flood responst ds centrally reported and published by the
government, whereas Australia’s flood response mataported on a state basis and is difficult to

access.

3.3 Proposed Methodology

This master’s thesis forms the basis of a PhD ptayich will come from this thesis where research
gaps have been identified and research questiaestieen produced to bridge this gap (see Chapter
2).

To date, the knowledge domain has been studied digtailed literature review and secondary data

analysis (see Chapter 4).

In the PhD project, data collection will be extedde primary sources: firstly, via a questionnaae
elicit expert opinion on the flood management donaaiross the two jurisdictions; and then secondly
via semi structured interviews to drill more deeiply the questionnaire responses. The structude an
topics to be addressed in the questionnaire wilhimmed by the outcomes of this thesis. A draft
structured questionnaire will be designed and $enacademic and industry experts for their
comments and feedback including how to best dealardss cultural issues within the questionnaire.
As the researcher was born in China and is nowdiim Australia, it is hoped that these issues doul
be effectively addressed. The questionnaire wéhtibe administered to a large number of flood

response managers and first responders in ChinAastdalia.

Questionnaires will then be analysed and form #ssbof semi-structured interview questions to be
administered to a smaller representative samaéudfy participants. Interviews would be conducted
by face to face, phone, and WeChat / Skype. Otflevant questions may also be asked during

interviews depending on how the respondent reacts.

The overall object of questionnaires and interviewsld be to collected primary data about the flood

response process, different levels of agency catmor during floods and other issue of importance
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to both China and Australia, allowing for a “drdbwn” into a more detailed and comprehensive

comparison.

In addition, secondary data, such as further flm@hagement and response case studies, historical
data and academic papers, will continue to be celtefor this analysis and to provide further cahte
for the study.

3.4 Summary

This chapter proposed a research methodology i®cthrent thesis and for the future PhD project.
The current research methodology (this thesis)deswn secondary data which has some limitations
in data access, accuracy and comprehension foraGimd Australia. The secondary data collection
via gquestionnaires and interviews is introducegas of the future PhD research methodology for

flood management and response research.

The research gap and research questions for theteMaf Research project have been identified from

the literature. The next chapters will analyse sieisondary data and discuss the research findings.
4. Chapter 4 — Analysis

4.1 Introduction

This chapter outlines and describes the analysteettomparison between China and Australia’s
political systems and flood response. The sectieaciibing political systems focuses on the
differences of both countries’ leadership, governnfimmework, military and volunteer involvement

in terms of flood management. The section of floeshbonse describes China and Australia taking
action to respond to floods in different ways. Tlo®d response approaches are also analysed and
compared via flood warning, reporting, level ofdtbresponse arrangements, flood dispersal, forced
relocation and human resource deployment in botlimtties. The political systems and flood

response strategies directly effect on both coesiftood management approaches.

4.2 Political Systems

The leadership is one of the most important fadimrgolitical systems in China and Australia flood

response. Different leadership styles impact oregawent framework settings. China and Australia
have different flood management organization sgstinand different conditions regarding to the
military involvement in flood response. The volumtginvolved in flood response are also different
in both countries.
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4.2.1 Leadership

China and Australia have totally different polilisgstems and leadership styles. In China, thedrigh
level governments can directly lead and order tloeial governments in times of crisis. The lower
level governments directly report their flood mag@gnt situation to a higher level of governments,
such as a county government directly reporting timicipal government, and municipal governments
directly reporting to provincial governments. WHheoal government cannot cope with a severe flood
or higher-level governments including the cent@laynment feel they need to be involved in flood

management practices, they can intervene withewgddevel government permission.

China’s central government plays a leadership raked different levels of governments and
departments are responsible for the implementatiodisaster response plans following central
government decisions (Gao, 2008). In terms of floo@hagement, the decision making is fully
controlled by the central government but the cérgowvernment grants rights local governments
(from province to county levels) to implement cahthe government’s decision and policies (Moore,
2018).

However, in Australia, the Australian federal goweent plays a support role in flood management.
It provides flood warming via the Bureau of Metdogy and financial assistance under Natural
Disaster Resilience Program (Flood Victoria, 2009addition, when state governments cannot cope
with an emergency the federal government can peoptaysical assistance (Flood Victoria, 2009).
State and local governments have a great dealtohamy with each state having its own flood
management committees and each branch of goverrsmgporting these committees, while working

with local councils in flood management decisiorking.

4.2.2 Government Framework

China and Australia have a largely different orgation and systems for flood control. In China, the

flood management includes physical (statutory) omigtions and virtual organizations.

Statutory organizations, at the national level,lude the Ministry of Emergency Management
(MEM), and the National Flood Control and DrougHliBf Headquarter (NFCDRH). The Ministry

of Emergency Management is responsible for managewofeall emergency events and disaster
management which was established in March 2018. different ministries of emergency
management will be merged into the MEM such asChima Fire Service (now called China Fire
and Rescue), NFCDRH, State Administration of Woake8/, and another 11 different departments.
MEM is responsible for making national level ememge plans, leading and management of all
emergency events and disasters including flood gemant (Wang Y., 2018). It is also responsible
for establishing a disaster reporting system, teésassponse, management, and recovery. From early
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in 2018, each level of governments will establishit own Department of Emergency Management
which includes FCDRH. NFCDRH is a professional ayefor flood management at the national
level in China. NFCDRH has 23 different Ministrizsd military department members, each level of
government Flood Control and Drought Relief HeadtgugFCDRH) as NFCDRH branches, and 7
different river basin FCDRHs (Annexure A). The sture is shown in Figure 1 (see below).
NFCDRH main responsibilities are formulation ofinagl level flood control policy, design of flood
mitigation for main rivers and across the provifloed control plan, and organizing and management
of flood early warning, response, rescue, recoy&he State Council of The People's Republic of
China, 2006).

Ministry of Emergency Management

National Flood Control and Drought Relief Headquarter
(NFCDFH)

Different rivers or lakes area Flood Control
and Drought Relief Headquarters

Different level government Department of Emergency
Management

Different levels of government Flood Control Drought Relief Headquarters

Figure 1 — Chinese Government Flood Management éwraomk

On local level, there are different FCDRHSs for éifint levels of government which have almost the
same function as NFCDRH in a local area. When argsiifferent provinces and areas flood control,
there are flood control headquarters on river &esasuch as Yangtze River Flood Control and
Drought Relief Headquarter, which is located betwegtional level and local government level (The

State Council of the People's Republic of Chin@320

For creating a virtual organization, when flood ursg different level of governments (from provinces
level to county level) will establish a temporamgnumittee which includes different government
departments and a military representative. In Ghftfeod control is a chief local government
responsibility, and each level of government deparits and agencies are responsible to implement

flood control (The National Peoples's CongresshefReople's Republic of China, 2016) The chief
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of the local government or local communist partlf win and directly lead this temporary committee.
This leads to the committee becoming the most piverganization and main force within local
area during a flood as it has the most power oesources. After a flood, this committee will be
automatically dissolved. In addition, the senidicer who comes from a high level of government,
department of emergency management or FCDRH, winidictly join and lead this temporary

committee, without local government or local tengsgrcommittee permission.

In Australia, national level disaster control id ley Emergency Management Australia (EMA) which
is a division of the Attorney-General’'s DepartméAttorney-General's Department, n.d.). EMA
works through the Australia Government'’s Crisis flirmation (CCC) to monitor, inform and support
the states and territories. EMA’s main respongiegiare managing the CCC, providing funding to
the disaster area, developing and maintaining #tiemal emergency plan, providing suggestions to
Australia’s state emergency management officerd,praviding education and knowledge services
(An Australian Government Initiative, n.d.). Theaee representatives from a range of Australia
government departments in the CCC, so it providebote of government” information for
government decision makers. In addition, it cam asectly coordinate different departments for
disaster management. The states and territoriesgrawnary responsibility for disaster management,
however, including policy, strategy, resource oigaition for disaster recovery and public messaging
etc (Emergency Management Australia, 2010).

In Australia, different states have different flommhtrol frameworks. In Queensland, the Queensland
Disaster Management Committee (QDMC) is the disasnagement organization at a state level
which works via the State Disaster Coordination pr¢SDCG) and State Disaster Coordination
Centre (SDCC) for disaster management. Differelevemt state departments have representatives
in the QDMC and the SDCC is permanent facility.Bot organizations are directly accountable for

disaster response operations.

Between state government and local governmente ther District Disaster Management Groups
(DDMGs) and District Disaster Coordination CentBDCC) which respond to district disasters

including flood. When a disaster cover one distigchporary district disaster management groups
will be established to coordinate resources (QuaadsFire and Emergency Services, 2018). The
temporary DDMGs are directed by QDMC.

In regarding to local flood control, local framewsrare same as state frameworks, and there are
Local Disaster Management Groups (LDMG) and a Ldxahster Coordination Centre (LDCC).
The LDCC is on behalf of LDMG to coordinate locakources and information to manage the
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disaster. It can also escalate the disaster to Did€&ssistance. The DDCC organize states resources

to support local government undertaking disastaragament.

For floods across state borders, there are sorae commissions and committees in Australia, for
example, the Murray—Darling Basin Authority whicksests different states governments for flood
control via dams in Murray Darling Basin (Murranailing Basin Authority, n.d.). However, it is not

a flood control organization and only assists igamizing resources to control a flood.

4.2.3 Military Involvement in Flood Control

In terms of military involvement in flood contraChina and Australia are very different in their
approaches. The Chinese military plays a very itaporole in flood control. Interpreting the Flood
Control Law of the People’s Republic of China (2pfntioned previously, the Chinese military is
a main force in flood control, and it includes theople’s Liberation Army (PLA), Chinese Armed
Police Force and the Chinese Reserve Army. The Gtieerof the Communist Party at each level
of jurisdiction are responsible for leading the salevel of government. A military representative
will join this committee. At each level of FCDRHette is also a military representative, so the
military could very easily be involved in flood pnse. According to the Regulation on the Military
Participation in Disaster Rescue (2005), when thigamy is involved in disaster rescue, the miltar
should be directed by the same level of governmarther words, the rescue military will be led
by the chief of the communist party or chief of gowment, but the rescue tasks would be managed
by the military. During the disaster period, logalvernment can directly request the local military
station for assistance, and the military should edrately provide this and report to a high-level
officer at the same time (The State Council and @emtral Military Commission, 2005). The
government prefect must invite the military dirgatb be involved in flood control, because they
invite them without too much red tape, and thetamji can provide fast and effective response. The
most common military involved in flood control aher disaster responses are the China Fire Service,
Armed Police Force including Armed Police Forestdeoand the Army Reserve. If Armed Police

and the Reserve cannot deal with the disastens tiieePLA will be involved.

In terms of cost, if the military is invited by thentral government, the cost will be paid by thetral
government in China. However, if the local governiménvites the military, then the local
government is responsible for the military costimgithe flood (The State Council and the Central

Military Commission, 2005).

The military involvement in disaster response ccwddreduced in the future. From March 2018, in
theory, China has a professional emergency resgeasewhich includes the China Fire Service, the

Armed Police Forest Force, and safety productiorrgency rescue teams (Wang Y. , 2018). The
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China Fire Service and the Armed Police Foresté-aitl be transferred to the professional response

team (China Fire and Rescue) who are not militargds.

In Australia and China, the military plays a sugimgr government role in disaster response. However,
Australian law allows governments to use the AlistrBefence Force (ADF) to assist in natural
disasters relief in a very limited way. The militaand Police forces are not main forces in disaster
response such as flood control and are generalath choice for main disaster response in Auatral

In Australia, there are liaison officers in ememy@management authorities, which are similar to the

military representatives at each level (committ#eahe communist party in China.

Australia has identified 3 categories where myitdefence assistance to the civil community can be
invoked such as local emergency assistance (catdyosignificant emergency assistance (category
2), emergency recovery assistance (category ategory 1, district, regional or local emergency
management authorities can directly request deffarce assistance if a Senior Australian Defence
Force Officer (SADFO) or Unit Commander approvest e provision of assistance should not be
in excess of 48 hours (Australian National Audifi€¥, 2014). For category 2 and category 3, state
emergency management authorities can send redhestigh EMA and Minister for Defence/Chief
of the Defence Force for their approval. Austrdiias a very detailed description of military
involvement during a disaster response conditidnlenChina is more flexible. When different level

governments believe they need military assistathes, can directly request it.

For cost recovery, Australia is similar to Chinathwthe cost recovery borne by central governments
and local governments. In Australia, if the flooded not activate the COMDISPLAN, the
state/territory or local governments have to payilie Defence Force cost. In addition, even though
the disaster might activate the COMDISPLAN, if fhefence tasks are not directly related to the
saving of life or property then the state/territanylocal government still need to pay their costs.
Australia also has some large differences with @hiar example, the state/local governments can
apply for waiving the Defence Force costs. Accagdio Australian National Audit Office (2014),
the state or local government can also seek aveaiser/variation from the Minister for Defence
when the military tasks involve special circumsessuch as significant public affairs, recruitiag,
training value to Defence. If a task is a minortctd®e local government also can apply for a waiver

of the cost.

4.2.4 Volunteers in Flood Management

According to the Regulation on Voluntary Servic617), when the disasters occur and require
assistance and rescue, the local governments slpoovdde the required information and guide

volunteers to voluntary service. In China, volunsemidely join in flood management, but they are
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not considered as a main/important force. The wekns normally are responsible for very basic and
general tasks in disaster management includinglfftanagement in China. The volunteers will be
led by flood area governments. Normally, the vobdens are called up by governments and come
from companies/organizations and could be individitizens. Most of volunteers are temporary,

untrained, and do not have specialized rescuesskil2014 typhoon “Rammasun”, which killed to

25 people including 6 people that were lost, thendda province government’s response plans did
not involve volunteers (Wang & Li, 2017). Duringetperiod, the Hainan Department of Civil Affairs

suggested that the volunteers do not directly gbealisaster areas and that they were not orgénize
enough to go to the disaster areas. In Austrdig state or territory governments reply on trained
volunteers for flood management activities. Accogdio Green Cross Australia (2019), there are

more than 500,000 emergency management and resypanséeers in Australia.

With disasters, including floods the main respoftsee are usually volunteers, especially trained
volunteers. In Australia, most of volunteers haad hegularly training, of which is managed by state
agencies. When floods occur, local volunteers agarozed by relevant agencies into flood rescue
teams to respond to local and surrounding floodi®s& agencies like to mix the skill level/set of
individuals in these teams so that it gives an dppdy for all volunteers to learn my skills frotime

professional emergency staff. In addition, theuatders normally live in the local areas; therefore

they are familiar with local environment and caovyite fast and efficiency flood response.

4.3 Flood Response

China and Australia are largely different in flomesponse. The different flood response activities
lead to different efficiencies during floods. Thare seven (7) different aspects (warning, repgytin
flood plans, response arrangement, flood dispéresed relocation and human resource deployment)
to analyse and compare the differences in bothtdesn The differences of each aspect will be

highlighted and described in this section.

4.3.1 Warnings During Floods

Australia and China have very good warning systdurig flood. Australian warning systems rely
on technology. The traditional media like radio, BAd print are a popular way to provide
information on floods. The social media, websitgrails, landlines and text messages are also used
to warning residents and visitors (Queensland &iré Emergency Services, 2018). With exception
to the above warning channels, physical visitingdtice and the air defence alarm are also used for
flood warning in the countryside and some citie€hina. In some emergency situations, in China,

the village committee have to visit the person rtovigle notice of the flood. In addition, in some
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cities such as Jinan, the air defence alarm is tesgive to flood warning because local government

can easily introduce military resources for floahirol.

4.3.2 Reporting

Australia has a different reporting system to ChinaAustralia, the flood sitrep (situation repgrts
does not need to report to a flood to the fedevakbgament. In China, except for small floods, all
sitreps should report to the NFCDRH and nationakgoment. In Queensland, the sitrep will deliver
a report to the DDCC from the LDMGs. The DDCC adapDisaster Incident Management System
to record live information and the DDC determinies frequency of a sitrep to DDCC. The DDCC
will deliver a situation report (sitrep) to the SD@nd the SCC will provide overall information to
LDMGs or DDMGs. During floods, there is a 24/7 wattesk which provides monitoring, collecting,
collating and analysing emergency information toe€nsland government and other disaster

management stakeholders.

However, China has stricter reporting requiremdssh level of government has a 24/7 watch desk
during a flood. According to the Hubei Flood Cohtatnd Drought Relief Headquarters (2016), when
more than 4 cities including 4 cities have a flothég sitrep will report to the Hubei FCDRH and
deliver a sitrep to the NCDRH. If there are onlgrdess than 3 cities that have a flood they woll n
report to the Hubei FCDRH. During the flood, the K®od monitor stations should report the flood
status to NCDRH within 30 minutes, and the flooglsashould report a sitrep to the NCDRH within
2 hours (The State Council of The People's Repuabii€hina, 2006). In addition, the main dams and
river should report their information to the NFCDRy¥thin 4 hours as well. In terms of reporting
structure, in China, each level of the FCDRH wéltalate their jurisdiction sitrep to higher levata

the FCDRH and also the same level of governmeatlimited time period.

4.3.3 Flood Response Plans

China and Australia have different flood responissmg§ China has a flood response plan from the
national level to local governments level, and dagkl of flood control plan is based on the cdntra
government flood plan. In other words, the locabftl plans are similar to the central governments.
Each level of flood plan is slightly different suak the flood response methodology which is based
on local weather, landform and local flood confedlilities. Australia does not have a national leve
flood response plan because the federal governisieaty limited in its involvement in flood control
and the state/ territory governments take mainarsipility for flood control. Australian flood plan

are based on local government activity, even attade/¢erritory level, but even so some
states/territories do not have a flood control plde the Queensland State Disaster Management
Plan which includes flood control.
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4.3.4 Levels of Activation for Response Arrangements

In Australia, the response arrangements are bass@tes/territories because the federal government
does not have a flood plan at the national levehvie used Queensland as an example for comparison
with China.

In Queensland, the action of response arrangenf@ntseexure B) at the state level are based on
requests for assistance from local governmentsdistdcts. The Queensland response activation
includes: Alert (before flood happens), Learn Fadh@ood very likely happen), Stand Up (flood is
happening), Stand Down (flood finished). Only ttiarfsl Up level covers the response during a flood.
In terms of activation triggers, the activation erccome from the LDMGs to the QDMC in

Queensland.

In China, when there is a flood across more thae jmisdiction, high level government is
automatically in charge of flood control. In otheords, higher level governments including the
national government is involved in flood responsehaut lower level government sending a request
even though they could cope with the disaster. Haeél of government has their own response
arrangements which are very similar to the natioesponse arrangements. China flood response is
based on different levels and scales of flood hatriational level, China has four levels of actorat
response arrangements (Annexure C). All responssmgements focus on rescues during floods
which is very different from Australia. The arrangents have detailed flood control actions. For
instance, different levels of flood scale will régudifferent levels of central government officens
charge of flood control. The arrangements also meritood control from monitoring the flood, to

support and rescue such as deployment of resoureelgmited period.

4.3.5 Flood Dispersal/Storage Areas in Flood Response

The approach the Chinese government takes is nigick in dealing with flood management,
especially when direction is coming from the cdmrgorovince level government. Alternatively, in
Australia the approach is more flexible where thierenore input by several organizations in

addressing the water dispersal/storage.

Chinese laws allow governments to establish flo®peatse/storage areas, but in Australia the
government creates flood management plans. In Cbiyathe central government or province level
government can set up or approve flood dispersafpto areas. In emergencies, the flood
disperse/storage areas can be activated, thug fisodwaters can be diverted to this flood dispkrs
area. When the government decides to active a ftlisplersal/storage area, no organization or
individual can disrupt the implementation. If soimdividuals and organizations try to disrupt this
implementation, the government will take actiondTational Peoples's Congress of the People's
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Republic of China, 2016). In other words, if theg i a flood dispersal/storage area, individuals w
be forced to relocate even if they do not want e@n though their areas have not been currently
threatened by flood.

For instance, (outlined below in Figure 2) therdisity which is a big city, and B is a village or
small city. The flood direction would be from ERpand it will directly threaten big city A. In Gfa,

the flood may disperse to flood dispersal areadika C, to protect A in extreme situations. B is in
the flood dispersal area which had been approvedhbycentral government or province level
governments. However, after the flood is over,Ghénese government will give them compensation

for their loss and help them to rebuild or cleagirtiproperty.

.
E \ Flood disperse area

B

Figure 2 - Flood dispersal

Australia can disperse flood water into non-resigedifoodplains and catchments during emergency
situations. In extreme events, the local governmedMG, and state government / State Disaster
Management Groups (SDMG) /SDCC will be in chargéaxd response and can make decisions to
release water. In addition, the flood water reléagermation will be provided to the Minister for

Natural Resources, Mines and Energy, and Premiaed@@sland Floods Commission of Inquiry,

2011). Normally the flood water dispersal will notpact resident areas. However, in some extreme
events, floodwater dispersal may impact the residegas, and local governments or LDMGs are

responsible for warning local residents (Seqwa&@t,6), and organizing residents evacuation.

4.3.6 Forced Relocation During Flood

China and Australia have different practical apphms when the residents refuse to evacuate from
flood areas or in emergency situations. In thetirg,law in both countries have not mentioned that
governments or the rescue teams can force resitegacuate from flood areas if they have no

impact on public interests. However, in practiczina rescue teams can force people to evacuate
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from dangerous situations. For example, iff' ine 2008 around 3A.M., Guangdong province
Yingde City Hanguang Town, Chinese militia forcateald woman to evacuate from her property
because she refused to be rescued determinedily lifid-threatening condition. While she was saved
and her house was crashed within few minutes dflafter forced rescue (Nanfang Daily, 2008).
China rescue teams’ behaviors are illegal in teanof law, but they are accepted by Chinese people
as they saved people’s life in most situationsAdistralia, the rescue teams will not force resident
to evacuate. The Rescue teams will encourage résitie leave during dangerous instances, but if
they are unwilling to leave, they cannot be foreibkmoved. Rescue teams may give residents a
warning of the danger and a disclaimer stating tinay “have been warned”, ensuring that they are
fully aware of the possible outcomes of their atdioFor instance, if some residents refused to
evacuate they be required to sign a declaimerhfgir thoices in Tropical Cyclone Debbie (Special
Broadcasting Service, 2017).

4.3.7 Human Resource Deployment

In terms of deployment of personnel in Australieere needs to be a request from the LDMGs to the
SDCC which will coordinate deployments of Queendlegsources. In China, local governments also
can request assistance from higher level goverrsnéfust of time, higher level governments such
as the province or central government, have alrdakign charge of flood control according to

activation arrangements, and can directly orgaaimmedeploy personnel in flood area.

4.4 Summary

There are different approaches to flood managemneahiflood response for China and Australia to
cope with floods. The different political systemsdhina and Australia primarily affect the diffeten
approaches to managing floods in the two countaas, different ways of flood response further

differentiate these approaches on floods.

It is the political system that determines leadgrsiyle and government framework in a country,
which will further affect the processes of dealimigh emergencies, such as floods. Consequently,
China and Australia are different in flood managetieadership and flood management framework.
China is a centralized country while Australia isda-centralized country, therefore, it is
understandable that China and Australia apply diffeapproaches on flood control. As a centralized
country, local governments need to follow the mstions from the central government on flood
management in China. Besides, it is easy for the@egovernment in China to get military involved
in the flood rescue. However, each state/terriisrgmpowered to manage floods individually in
Australia. It is usually the trained volunteerstheax than the military involving in the flood

management in the de-centralized political system.
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In addition, China and Australia respond to flondlifferent ways. Firstly, China has a flood plamn o
a national level that local governments need ttw¥al while each state/territory has individualized
flood plan in Australia. Similarly, there are leseif activation for flood response arrangementh wit
detailed flood control actions in China, whichngxistent in Australia. Secondly, reporting patsern
are different between Australia and China. Thirdlylike Australia, flood disperse areas are
established in China to respond to floods if nemgss.astly, forced evacuations is prevalent in
Chinese flood response to save people’s life. Wasetke Australia rescue team will not go against
the will of people if they do not want to be resgue floods. However, although there remain huge

distinctions, China and Australia are similar inrmiag systems during floods.
5. Chapter 5 - Discussion

5.1 Introduction

This chapter will discuss the differences in flombsponse and the potential reasons for these
differences in China and Australia. According te #malysis in Chapter 4, culture is a fundamental
reason resulting in different flood response apghnea. This chapter will highlight the cultural and
political systems effects, military and voluntedisod response, flood dispersal, forced rescués an

mobilization and look at the potential differenasens for different flood response.

In addition, the advantages and disadvantage®od fiesponses for the different scale of floods in

both countries will also be discussed in last seatif this chapter.

5.2 Culture in Flood Management

Chinese and Australian cultures are different fowuseither on individualism or collectivism
(Casimir & Waldman, 2007). China is orientated taygecollectivism, and Chinese traditional values
reflect a situation where juniors show respect abddience to seniors (or groups), and their
contribution to groups overcomes their individua(itiofstede & Bond, 1988). In addition, the value
of Confucianisnt and the value of Maotespecially Confucian value plays a very importale in
Chinese mainland society. There are thousandsawséyd Confucian culture and around 70 years of
Chinese Communist education, that lead most of &imterpersonal behaviours which are based on
those two norms.

! The value of Confucius formed thousand years egferring to the relationships of people, the staddehaviours of
people and the standards of the whole society
2 Mao Zedong and his teams’ opinion of China revohytsuch as the supreme collectivism
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Australia tends to have more focus on individu&tiiests instead of group interests (Shanks, et al.,
2000), which is apparently different from China.eBvthough legal personal property has been
protected by the Chinese constitution, in someeexér situations, Chinese legislation states that
governments may force people to sacrifice their amtarests to protect the majority of people’s
interests. For example, forced resident relocatinribod disperse areas. In terms of acceptance in
morality, in extreme situations, Chinese are mikedy to accept the sacrifice of small group instse

to protect the majorities’ interests in the con@xthinese culture. For instance, in 2008, 15 €¢n
airborne troops jumped from 4999 meters in an exttg dangerous situation with bad weather as
well as complex and unknown geography, for the psepof saving people in earthquake areas (Zhu,
Ai, & Xi, 2008). Before attempting these high-riskerations, all Chinese troops have to prepare a
testament for their families (Zhu, Ai, & Xi, 2008)owever, in Australia this may not be accepted s

because each people is considered equally imponta@aistralian culture.

Australia tends to have more concern regardingiddal interests instead of group interest (Shanks,
et al., 2000). In extreme situations, Chinese peapé more likely to accept the group interest to
protect the majority in the Chinese culture conteddwever, Australia may not accept this because

each individual person is considered equally imgurin Australia culture.

According to Shanks et al (2000) research, China lmahigh poweérdistance so its organizational
structures have more hierarchical and more cemdd@lauthority. On the other hand, Australia has
less centralized authority and power. In other wpi@hinese culture and organizations are more
dependent on leadership, but Australia does noflobd management situations, people expect
higher levels of government or more senior officéirectly involved in flood response and follow
their orders. The centralization of political cuttudeads to the Chinese government having a large
influence and encouragement in the mobilizatiofCbinese citizens at any given time. In critical
situations, the Chinese government can mobilizeo&lkociety’s resources including military,

requisitioning of personal property and individuelghe disaster area.

Furthermore, the Chinese military is considered asember of Chinese families. Chinese citizens
expect and believe the military are not only fotitaay purpose, but they should be involved in
disaster response including flood response. IngehChinese political culture, the military always
belongs to a person or a party (excluding currefdliwvan) and this is backed by a few thousand
years of history. Currently in China, the Chinesétany belongs to the Chinese Communist Party,
so it is not uncommon that the military is involved disaster management and Chinese

governments/Chinese Communist Party can easy ithatenilitary for assistance. In Australia, the

% It used to indicate dependence relationship iartiqular country
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military belongs to country instead of a particytarty and the Australian military does not have
easy access to disaster response because of codigaster processes. At the same time, Australian
citizens do not expect their military to take resgbility for emergency response including flood

response. Comparing with China, the Australiantaryjiis rarely involved in flood management.

Casimir and Waldman (2007) highlight that Austmali@ulture places more emphasis on
egalitarianism and individualism but Chinee cultptaces emphasis on authority. That leads to
China’s disaster responses to reply on governmanosganizations instead of individuals which is
very different with western countries (Wang, ChiC&en, 2016). In China, government agencies or
the military are mainly responsible for flood respe, because Chinese citizens consider disaster
management as the government agencies respomssbii¢hile in Australia, professional volunteers
and government agencies both play an importanimdleod response. For thanksgiving or pay back
culture, China tends to directly return to the geap kinship who help them, but western countries
tend to return society (Wang, Chi, & Chen, 2016hder this cultural context, there are many
Australian citizens who join professional voluntéeams in disaster response and volunteers are
widely used in flood response. By contrast, theeereot many volunteers involved or considered to

be an important force in flood response in China.

5.3 Political System Effect on Flood Management

China and Australia have totally different polifisgstems in each level of government. The Chinese
Communist Party leads different levels of governthand higher levels of governments lead lower
levels of governments. The Chinese central goventinas the most of resources such as financial
resources and has a large effect on local govertanamich results in flooding area residents

preference for higher level of government involvemén addition, there are ranks in the Chinese
Communist Part or Chinese government officers whrehsimilar to military ranks. The higher rank

or senior officers have a large impact on lowerggoments, so the higher rank officers are more

effective in organizing agencies and governmentama response.

Australia has a three-tiered government systenudtiety national or commonwealth government,
state governments and local governments (Stilwellr@y, 2000). Furthermore, state governments
have a large effect on local governments and Igogernments do not have formal constitutional
status in terms of law (Stilwell & Troy, 2000). Thational government has more resources such as
financial resources and provides certain finansigdport to state governments if state governments
need them. While local governments and state govents are mainly responsible for disaster
management the Federal government will be invoivedisaster management only when national

major disasters occur or when a state governmérfbasissistance.
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Compared with China, Australia has no specific ldisthed flood control organization. In China,
there is the NFCDRH and its sub branches from nati¢evel to county levels. In addition, the
NFCDRH is more powerful, and can directly and gaisiVolve each level of flood control without
local governments permission. During a flood, graporary committee normally becomes the most
powerful organization (automatically instead of geme level of the FCDRH), such as the state
temporary committee instead of state level of @®RH. While Australian federal government can
be involved in flood control normally they need¢ceive requests from local and state governments.
The temporary disaster management groups are tiraitd established across regional flood control
in Australia. The temporary disaster managemenifgg@reas also directed by state level disaster

management centres, for example, the QueenslardtBisManagement Committee.

5.4 Military and Volunteers in Flood Response

In China, the military has many resources whicliedint levels of government do not have. For
example, in early flood warming, Jinan City uses #ir-defence warning to inform people. In
addition, the military has more resources in thenber of aircraft, satellites monitoring flood area
and Big Dipper communication, which are very imp@gources in flood control. Regarding relief
material, the military can fast deliver resourcegkly to a flood area. They also can provide much
more relief material than local governments becalusenilitary has a special supply chain and they
have purchase agreements with suppliers. Duringgamey situations, the military can get nearly

half price of the market to purchase relief matdfiang, 2009).

China has very few professional and permanent ve&rs. There are less than 20% of volunteers
have professional training (Zhang W. , 2011). Tinn€se governments prefer to use military than
volunteers, because the volunteers do not havedbessary rescue skills and governments have to
allocate resources such as food and tents, to tes#mnand protect their security during disasters.
Most of temporary volunteers are untrained and adlynthey would be called up after a disaster
occurs few days. The military is involved in thedtl response in the fastest way to deploy the large
number of human resources during the flood. Moreaecluding the Chinese Armed Police Force,
the Chinese People’s Liberation Army has aroundilRom full time active personnel (Minitry of
National Defense of the Peoples's Republic of GH2045), which can be deployed by the Chinese
government for disaster response including flocgboase without adverse effects. Furthermore,
China’s population is more centralised, and then€se government have a large financial budget
compared to the Australian government. Chinesergovents/agencies can employ more emergency
service staff for flood response. In other word® emergency service staff can service more

people/area in China.

33



However, Australia relies heavily on trained vokmis (McLennan & Birch, 2005), rather than
government agencies’ staffs and military. Austrdlges a limited emergency management budget
because of the number of population and GDP. litiadd Australia’s population status are sparse
in regards to human settlement. These two factste@ustralian agencies hard to employ staffs in
each community, therefore they have to reply orallamlunteers. In Australia, the government
agencies have budget where they invests in voltstegining programs including training how to
use equipment, that training will provide volunte¢o have good skills for emergency response.
Moreover, there are only has 59,574 Australia Deddforce personnel in 2018 (Church, n.d.), which
limits the Australian government deploying the ity for flood response to a large area. Overall,
there is not always necessary for the military gemvolved for flood response in most situations

because Australia has a large number of profedsiambpermeant volunteers.

5.5 Flood Response Plans, Reporting and Warning

China and Australia differ in their flood resporgans due to their political systems. China is a
centralized country and local governments will dall central government policies and plans.
Therefore, China has a national flood response, plarile each Australian state/territory is
independent and will design their own plans basetheir own interests, which will not be good for

cross state cooperation if a national flood or steaoccurs.

Similarly, in China, higher level governments futtgpntrol lower level governments, so the flood
status must be reported to higher level governmigntisiding central governments. In addition,
local/lower level governments prefer to report leed status to high level governments and hope
they can be involved in flood response, becaudeehilgvel governments have more resources and

provide certain financial supports to flood areagegnments such as relief stuff.

In China, there are remote areas with a lack ofrnamication infrastructure, and there are some
elderly people living alone who are not familiativinobile phones and other modern communication
tools. In addition, compared with Australia, theiri&se population is concentrated in small areas.
Therefore, China informs residents by face-to-facgifications in terms of warning in some
situations. As Australia has good infrastructuré population dispersion over large areas, it cke ta

a couple of hours which means it may be too lateftom residents evacuating from danger by face-
to-face notifications. The Chinese military and gaments are led by the Chinese Communist Party,
so governments are closely connected to the nyiliter the Chinese Communist Party committee.
China will also use their air defense warning syster flood warning, however, Australia is very
sensitive about military involvement in disastespense including flood response, so military

resources are very limited in flood response.
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5.6 Flood Dispersal / Storage Areas

China and Australia have different approachesaodimanagement and flood dispersal. Compared
to Australia, China has a limit on land becausegtiea huge population that directly impacts Clsina
ability to establish flood dispersal areas. In &ddj some flood dispersal areas already haveeatsd

in these areas which have been approved as flamkidial / storage areas. Because of the huge
number of people and the limited land that has hesu to establish residents areas, the Chinese
government has to sacrifice a small group of peshterest to protect the majority. Moreover, the
Chinese government will provide large allowancegnerebuild the properties for flood dispersal
area residents. The Chinese government implemistpalicy so that people can continue to live in
the flood dispersal areas. Up to 2006, there wéranillion people living in 97 different flood
dispersal / storage areas, which includes 30.6stadi square kilometres in China (The Central
People's Government of the People's Republic oh&H006). Due to the large number of people
living in flood prone areas the Chinese governntaminot relocate everyone to other areas, they are

forced to improve flood dispersal areas and flomdti| facilities.

By contrast, in Australia, almost no residents kvi¢hin flooding floodplains or catchments areas.
Firstly, there is enough land for individuals ttoeated to safe places. Secondly, there is coredidier
private (unused) land where the Australia goverrinsannot set up flood dispersal / storage areas,
compared with China where land is belong to govemmr hirdly, the Australian government is not
willing to provide and allowance or rebuild propgefor flood dispersal area residents. Lastly, in
Australia, the residents are responsible for tlosis during floods and normally purchase insurance
to mitigate this risk. In floodplains or catchmeméas property insurance is expensive compared to
non-floodplains or catchment area, and this caon@age floodplains residents to relocate to other

safer places.

5.7 Forced Rescue

China is more likely to voluntarily accept a foraetbcation or evacuation for lots of reasons.tkirs
compared with Australia, China does not have vaxgdgdisaster or flood education for citizens.
Some Chinese residents may not realize that tleeip@anger under the circumstances of emergency.
While the Chinese rescue teams are well trainecamdble to identify dangerous situations. In most
cases the government has approved that the resanns force flood residents to evacuate and save
people’s life. Secondly, Chinese people respediaity or collectivism and individual interests or
decision will be ignored in emergency situationpa of Chinese culture. Lastly, to some extdnt, i
one disaster like a flood leads to a large numlbgreople’s deaths, the government especially the

chief of (local) governments will suffer huge puiétl pressure from higher level governments and
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local residents. In some extreme situations, thef di (local) government will be forced to resign
because they are not efficient in organizing rescwéhich is normally based on the number of
deceased people. Consequently, the rescue teammotvated to force residents to evacuate by the

chief of (local) governments.

In contrast, Australia is more likely to focus awividual needs and respect individual decisiornev
though the decision may be harmful for individudlee rescue teams may give up requesting flood
residents to evacuate if they refuse to leave. Qwently rescue personnel cannot spend too much
time on persuading residents to leave a dangemaas because they themselves may be in danger
(in turn), consequently a disclaimer will be regdirto be signed from residents (Australia

Broadcasting Corporation, 2015; Special BroadcgsService, 2017).

5.8 Resource Mobilization in Flood Management

China can mobilize the whole countries’ resouraghsas human resources, financial resources and
relief staff in a short period due to the Chinesétipal system such as power centralization, and
Chinese collectivism (culture). Australia needs dommunicate and negotiate with different

states/territories to organize resources and tbatdibe less efficient than China to some extent.

In addition, in extremely risky situations and patl floods, the Chinese central government could
sacrifice some provinces’ interests to protectititerests of the majority of people, because the
central government fully controls lower level gaverents. In similar situations, Australia cannot

sacrifice one state’s interest and needs to ndégaiimong different states to reach an agreement.

Australia often has more international support tGama. Australia has many allies such as the USA,
the UK, New Zealand etc. which can provide asstgahthe Australian government requires it. In
theory, China does not have any allies which makieard for China (compared with Australia) to
get other countries help during a catastrophe secaiirust and legislation between countries (Zhan
2008; Jiang, 2013).

5.9 Advantages and Disadvantages by Flood Scale

China and Australia have different advantagesandlresponse practice during flood disasters. It
can be seen the handling of small scale floodsgSterritory government can handle) and large scale
floods (national focus or co-ordination over a &f&gerritory government’s ability). There are 13
items to compare between China and Australia (Tapl&here activities are highlighted agl) for
“yes”, andX| for “no” across small scale and large scale floaistands for strength in the relevant

areas, whileéx] represents weakness in the relevant areas.
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Table 9: Small Scale Floods versus L ar ge Scale Floods

China Australia China Australia
State and central
gover nment v v M
relationship
Government
Framewor k . . .
Power of
local/state/province M V1
gover nments
Military involvement M M
Volunteers 7 7
involvement
Flood response plans M | |
Flood war ning v v M M
Flood reporting M M V1 V1
Flood arrangement M v v M
Flood disperse | | M M
Forced evacuation M M
M obilization M M M
I nter national

N/A N/A |

assistances

In terms of small scale floods, compared to AuitraChina has disadvantages in military and
volunteer involvements regarding flood responsee Tinese local/province governments have
relatively less power and resources in comparisath Wustralia, thus Chinese local/province

governments are not effective in responding to ksale floods. Chinese governments (from the
province level to local level) may directly call thee Chinese military for flood response which may
not be necessary in small scale of floods. Austnafirofessional volunteers are widely involved in

flood response, but China has less professionahweérs to work with during flood emergencies. In
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emergency situations, China allows forced evacndtiorescuing flood residents, but Australia does

not, so China has the advantage in saving pedge’is this way.

While relating to large scale floods, China’s tapah leadership and centralization of power have
advantages in flood response. Because China & famsbrganize the whole country’s resources for
flood response the Chinese military can be quicket more easily involved for flood rescue.
Australia is very sensitive about using military fbisaster response so their response may be slower
than that of China’s. For flood response plansn€liias a national plan to organize and coordinate
different provinces, but Australia does not. Ingluscale floods, China has the advantage in their
government frameworks because the central governraed local governments are strongly
connected via the Flood Control and Drought Retieladquarters that prompts flood response
activities throughout the whole country. Due toaeger population, China is better in mobilizing
more human resources including the military comgiarieh Australia however, as far as international
mobilization goes, Australia is dominated as it h@eny allies which makes it easier to source

international assistance.

5.10 Summary

China and Australia have huge differences in calt@hina has a more collective culture and
Australia is more individualistic. The cultural difence is one of the main reasons that China and
Australia are largely different in political systenior instance, their flood management government
frameworks. In addition, because of cultural dégfeces, China and Australia hold totally different

attitudes towards the military and volunteer inwshent in flood response.

Furthermore, Chinese are more accepting of forpiogulation relocation/rescue and flood water
dispersal, but takes a different cultural and malitapproach. Due to the centralized politicateyss,

China has national flood plans and local governsdwve to report flood status to the central
government. The similar flood response action ithlmmuntries focusses on flood warning but the

Chinese government sometimes needs to use fa@egabtification during floods.

In terms of mobilization, China can mobilize moesources in a shorter time period than Australia
because of centralized political systems. But Aalistrcan get more international assistance if

catastrophe occurs as it develops good relatioashih other countries.

China has the advantage in large scale floodsAbstralia has advantages in small scale of floods,
as we have seen through the analysis and compasfsitood management and flood response in

both countries.
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6. Chapter 6 - Conclusion and Future Direction

6.1 Finding Research Questions

Floods are common natural disaster scenarios ingCémd Australia. The aim of the research is to

answer the following research questions
What are the approaches of China and Australia. @w@eensland) for flood management?

There are few similarities and lots of differenageterms of the approaches China and Australia (e.g
Queensland) take for flood management. China arstrélia are similar in their approaches to virtual
organization structure during floods, as well akimteer involvement, flood dispersal and response
arrangements. There are differences, however,g@ratbas of political systems such as leadership,
main flood responder type and flood response sfiede Queensland flood response is used as an

example to compare with China.

Contrary to Australia, the leadership and politisgbtem is centralized in China where the main
decisions are made by the central government. Qoesely, the Chinese Communist Party plays a
vital role in flood management while Australian igoll parties are not involved in flood

management.

China has flood management agencies from the d¢egdreernment to local governments levels,
while Australia has disaster / emergency manageragatcies rather than flood management
agencies. Therefore, most floods need to be raptotthe central government within a limited time

in China to elicit a response.

The military is frequently involved in flood resgmin China as volunteers are not trained in flood
management, while vast numbers of trained volustgeimarily engage in flood response in

Australia.

The flood response plan is applied at the natidenat! in China, while Australia only has the

emergency management plan at the state level.

The level of arrangements is different between €laind Australia because of these different flood
response plans. China can utilize forced relocatioprotect the interests of the majority of the

population.
Detailed analysis supporting these points is dsetdisn Chapter 4.
How do Chinese and Australian (e.g. Queenslandgdfimanagement approaches impact flood

response?
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Cultural differences are major factors which impthet flood response approaches of the two
countries. The Chinese mainland has strong colisati Confucianism and Maoism views so that
China’s flood management approaches are top dowating the interests of small groups. While
Australia has a strong individual and independeititice where each state is an independent entity
for individual response and is unable to forcedesis to relocate. Moreover, both countries hold
different attitudes towards the military and vokets being involved in flood response because of
different cultural and political systems. Condisaand status in both countries directly impact on
their mobilization for flood response as well, sashthe economy, population, geography, cultural

and political systems.

What lessons can be learned by comparing the ingfeddod management approaches between
the two jurisdictions, can this contribute to ourdkvledge of how to more effectively respond to

floods?

China and Australia have different advantagesaadlmanagement. Australia is dominant in short-
term and small scale flood management becausewénid local/state governments and a large
number of professional volunteers, while Chinacisoanplished in large scale flood management due
to the centralized political system, early ceni@alernment involvement and their ability to molsliz
population. China should provide more resourceddcal governments in flood response because
they are the first responders, and China needsta from Australia about the professional voluntee
involvement in flood response which could reduceegoment cost and improve flood response
efficiency. Australia has shown that volunteersloanvell trained for dealing with a disaster sitoat
when comparing them to the military. Furthermadneugh volunteer involvement and training China
could improve international cooperation among coestthat would be helpful to get more

international assistance for response to catastsoph

Australia may also learn from China about floocomsse cooperation at the national level.
Although Australian political systems and legisiatido not allow the federal government to
become excessively involved in state governmentargtit is still necessary for the federal
government to be involved in flood response ataatyestage to organize the resources for the
whole country without being the potential floodpesse leader. There is also a need for Australia
to establish a national flood response/manageniantvyghich will contribute to coordinating the

resources of the whole country when coping wittssijarisdictional floods.

6.2 Conclusions

This research has highlighted many differencedaod management practices between China and

Australia. The main differences result from thailtares, political systems, military systems, flood
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management plans, population distribution and nesomobilization. Australia has advantages in
small scale of floods response which normally oseuthin a state/territory or when a state/tergitor

government can handle the response, but Chinadvastages in large scale of flood response.

In regards to flood management, China prefers adown approach with regional and local
governments which are led by higher levels of gowemnts or the central government. Australia
prefers the decentralized approach for flood mamagé that each state/territory is independent to
flood response. China has strong collectivisticturel and centralized political systems. The
government leaderships and government frameworkdiffarent levels are also in a top down
structure in flood management. In China, most coueces are centralized in higher levels of
governments so that local governments may not paltta of small scale of flood response. Australia
is a more individualised country and each statatibeey is very independent and has powerful
political systems. Each state/territory’s governtrfemmeworks in Australia are slightly different in
flood management, while local government framewaules consistent with the central government
in China. In Australia, the state/territory goveemts have enough resources for flood response and
do not allow the federal government to be involuedtate/territory matters except by invitation.
Unlike Australia, the higher levels of governmemsChina can be involved in local governments’
flood management without permission. For a largdestiood, Australia may be less efficient than
China because they need to communicate with otatrssor the federal government to cooperate for
multi-jurisdictional flood response. Thus, Chinashgtrength in cooperation and communication
because central governments or higher levels ofemwrents are already involved, led and

coordinated in flood area governments for floogpoese.

In terms of flood planning and arrangements, theme national flood management plans and
arrangements in China because of the centralizéicpbsystems. China’s local governments make
their own flood management plans and arrangememitshvare very similar to the national plans and
arrangements. In other words, different levels ovegnments flood management plans and
arrangements are more likely to be the nationaégawment’s sub-plans or sub-arrangements in each
jurisdiction. However, in Australia each stateftery has individual flood plans and arrangements
because there exists individual government framksvan Australia. Australian plans and
arrangements do not mention that the flood statosld be reported to the federal government within
a limited time, but China’s plans and arrangemestiistly prescribe the period of reporting to highe

levels of governments, particularly the centraleownent.

In relation to flood management, the military isqfuently involved in flood responses in China which
is vastly different from Australia, which result®m political systems, military systems and culkura

differences. Australia is less inclined to allove thilitary to be involved in flood response and
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management, however, all jurisdictions have lamggingents of trained permanent volunteers to call
upon in their State Emergency Services. The Chirea3ervice and Armed Police Forest Force play
a primary role in flood response, and used to begiahe Chinese military systems. As they have
dropped out from military power, the Chinese milites considered to be less frequently in involving

in flood response.

In extreme situations, the Chinese law allows tinegnment to force people to sacrifice their own
interests to protect the interests of the majmftyitizens in order to minimize the loss caused by
the disaster. In addition, Chinese citizens algepicforced evacuation from Chinese rescue teams
to save people’s lives because residents in floedsamay misjudge their situations. In the same
situation, Australian rescue teams normally prowtteng warnings but residents still choose

whether to evacuate an area.

In short period and extreme situations, China haserpowerful population mobilization than
Australia because Chinese laws empower the Chiomgernment to forcefully mobilize their

citizen’s assets and human resources. Howevelgrigrperiod mobilization, Australia will be more
powerful because Australia is more concerned aipolitiduals’ interests. When a very large scale
of flood occurs, Australia is more likely to getemational assistance than China because Australia

has many allies in the world.

China and Australia do have successful flood mamage experiences; however, lessons can be
learned from each other’s strengths in their floes@hagement practices. Both countries have their
own national situations and strategies in floogpoese. China may learn from Australia and pay
more attention to the training of volunteers inofforesponse, give more authority to local
governments and develop international cooperatiditood management. Australia may learn from
China about military involvement as well as coofiereand communication among states or between

states and the federal government.

6.3 Future Direction

Flood response plays a very important role in flamthagement because its efficiency will directly
impact flood management performance and resules clilrent literature has highlighted a particular
part of flood management in Australia, USA, UK a&ltina. The current research gap highlights the
lack of systematic research in China and Austithiz specifically focusses on flood management

approaches for both countries with a systematicpasison of their differences.

This research discusses and highlights flood manageapproaches in both countries and its impact
on flood response. Different investment in floosix@nse will lead to various of flood response tssul
Flood management not only includes flood responsealso includes flood prevention, flood
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preparation and flood recovery. These differentdiac will directly impact flood management
performance. China and Australia have obvious diffees in flood response investment and
outcomes, as well as flood prevention, preparadion after flood recovery. Investigation of these

area will be covered in further research for my PhD
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7. Annexure

Annexure A: China National Flood Control and DrouRelief Headquarter member list

(Office of National Flood Control and Drought Rélideadquarters, n.d.)

The Propaganda Department of the Central
Committee of the Communist Party of Cr

National Energy Administration of the People’s
Republic of Chin

National Development and Reform Commissign
of the People’s Republic of Chi

State Oceanic Administratior the People’s
Republic of Chin

Ministry of Industry and Information Technology
of the People’s Republic of Chi

National Railway Administration of the People’s
Republic of Chin

Ministry of Public Security of the People’s | Office of the three gorges construction committee of
Republic of Chin the state count
Ministry of Civil Affairs of the People’s Republi¢ South-to-north water diversion project construction

of Chine office of the state coun
Ministry of Finance of the People’s Republic of the Headquarters of the General Staff of
Chine the Chinesi People' Liberatior Army

Ministry of Land and Resources of the People[s
Republic of Chin

People's Armed Police

Ministry of housing and urban-rural development
of the People’s Republic of Chi

Changjiang Water Resources Commission of the
Ministry of Water Resourc

Ministry of Communications of the People’s
Republic of Chin

Yellow River Water Resources Commission of the

Ministry of Water Resourc

Ministry of Water Resources of the People’s
Republic of Chin

Huaihe River Water Resources Commission of the

Ministry of Water Resourc

Ministry of Agriculture of the People’s Republi¢

Haihe River Water Resources Commission of the

of Chine Ministry of Water Resourc
Ministry of Commerce of the People’s Republic|of Songliao Water Resources Commission of the
Chine Ministry of Water Resourc

National health and family planning commissign

Pearl RiVater Resources Commission of the
Ministry of Water Resourc

State Administration of RadjoFilm and
Television of the People’s Republic of CF

Taihu Water Resources Commission of the Ministry

of Water Resources

State Administration of Work Safety of the
People’s Republic of Chi

—h

Each Province Flood Control and Drought Relie
Headquarte

China Meteorological Administration of the
People’s Republic of Chi
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Annexure B: Levels of Activation for State RespoAseingements (Queensland Government, 2016)

QDMA Activations Table

QDMC DDMG LDMG
. Communicati . N Communicati . . Communicatio
Triggers Actions Trlggers Actions Trlggers Actions
on on n
Alert Advice from Hazard » SDCC contact = One or more * XO brief DDC * DDC and XO are »  Awareness of Hazard & risks * (Chairand LDC on
warning identified & through Watch LOMGCs on activation communicating a hazard that identified maobile remotely
authority risks Desk operational level of LDMG/s with each other has the Information
Operational analysed =  State Duty = Awareness =  Analysis of and monitoring potential to sharing with
HiCE i Notify Manager on that threat threat the need for affect the warning agency
ooc stakeholders maobile may be + Contact LDC|s DDMG activation. local LDC contacts
Stagid via matrix in widespread government QFE. _
T ratiGE B SDCC SOPs area Initial advice to
LDMG/S SDCC staff on all stakeholders
and/or stand by
DDMG/S Conduct
appreciation
and prepare
operations
plan

SDC begins to
coordinate /ov
ersee
preparations
for disaster
response
operations
Recovery
agencies
placed on
Alert
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QDMA Activations Table

QDMC DDMG LDMG
Triggers ACHOHS Communicati Triggers AEELEH Communicati Triggers . Communicatio
on on n
Lean = Staged SDCC staff on « SDCC contack Potential Maintain » DDC and / or XO = Thereisa OFES and LDC * Chair, LDC and
activation of stand by through Watch requirement contact with contact DDMG likelihood conduct analysis LDMGC members
Forward LDMG /s Rosters Desk supported for DDMG to LDCis members as per that threat of predictions on mobile and
and/or promulgated by State Duty coordinate Communication district level may affect Chair and LDC monitoring email
DDMG/s Conduct Manager, disaster procedures arrangements. local on watching remaotely
appreciation & present at SDCC operations or established The DDMG government brief =  Agd-hoc reporting
prepare + State agencies provide Planning monitors the area Confirm level &
operations on mobiie & SUpport commenced for situation and may | » Threak is potential of
plan monitor email because of support to take some action quantified threat
SDCC Liaison » Ad-hoc threat level or DDCC to prepare for but may not Check all conmtact
Officers reporting resource Advise State ‘stand-up' level yet be details
identified22 requirements regarding of activation imminent Commence cost
Wartch Desk status of DDMGC * Ad-hoc reporting = Need for capturing
supported by Establish public Conduct meeting
State Duty contacts & set AWArENess with available
Manager up = | DMG is now LDMG
Recovery communication 1o manage Council staff
agencies systems the event prepare for
placed on Alert Receipt of operations
Sitreps from Determine
LDMG/s trigger point to
Brief DDMGC stand up
core members Prepare LDCC for
Warning orders operations

given to DDMG
Planning for
potential
support to
LDMG (s

DDC support
staff briefed

Establish regular
communications
with warning
agency

First briefing
core members of
LDMG

LDC advises DDC
of lean forward &
establishes
regular contact
Warning orders
to response
agencies

Public
information &
warning initiated
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QDMA Activations Table

QDMC DDMG LDMG




QDMA Activations Table

QDMC DDMG LDMG
Triggers Actions Comn;:mcatl Triggers Actions Comm:nlcalm Triggers Actions Communication
Stand s Response Final Sitrep to s  Watch Desk LDMG /s * Final checks = DDMGC members No Final checks for | = LDMG members not
activities are apmc resumes stood down for not involved in requirement outstanding involved in recovery
Down concluded Debrief of watching brief from outstanding recovery operations for requests operations resums
SDCC staff * Agencies not response requests resume standard coordinated Implement plan standard business
Transition involved in Recovery =  Assist business and after response fo transition to and after hours
from response TECOVETY TESLHIME arrangements LDMG /s to hours contact Community recovery contact
and recovery standard functioning transition to arrangements has returned Debrief of staff arrangements
to recovery business & recovery = Recovery updates to normal in LDCC
Financial contact = Debrief of provided to DDMG function Debrief with
reconciliation arrangements staff in DDCC members Recovery LDMGC members
& DDMG taking place Consoclidate
members financial
= Consolidate records
financial Hand over to
records Recovery
= Final situation Coordinator for
report sent to reporting
SDCC Return to local
= Hand over to government

Recovery
Coordinator
{If appointed)

* Return to

core business

core business
Final situation
report sent to
DDMGC
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Annexure C: Levels of Emergency Response (The Statmcil of The People's Republic of China, 2006)

Level of | Description Response
Alert
I 1. The commander of National Flood Control and Drougaief
1. Severe flood occurs in one river basin; Headquarters (NFCDRH) in charge of this disastad,immediately
2. Floods occur in multiple river basins simultanegusl report to The Party Central Committee, The StatenCiband other
3. Levee breach occurs in the mainstream of big riers member of NFCDRH.
4. Collapse of dams occur in key large reservoirs; 2. Rescue team and expert team will be sent to disaistas in 24 hour
5. Extraordinary droughts occur in many provingces from NFCDRH and monitor flood in 7 X 24 hours.
(autonomous regions and municipalities); 3. Ministry of Finance, Ministry of Health, Ministryf@ransportation
6. Extremely severe droughts occur in many large Ministry of Civil Affairs and other member of NFCBRprovide
cities. directly supports such as financial support, heasipport,
transportation support.
Each level of Flood Control and Drought Relief Hgaakters
(FCDRH) report to local government and NFCDRH amngaaize
local resource for flood control.
Il 1. Flood occurs in one river basin; 1. The deputy commander of (NFCDRH) in charge of dmssster, and
2. Levee breach occurs in the general stream off big report to The State Council and other member of DRB in 2
rivers; hours.
3. Serious floods occur in several cities (regions) or 2. Rescue team and expert team will be sent to drsaisias in 24 hour
provinces (autonomous regions and municipalities); from NFCDRH and monitor flood in 7 X 24 hours.
4. Collapse of dams occur in medium-sized reservairs;
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5. A severe drought occurs in several cities (regions, 3. Ministry of Civil Affairs and Ministry of Health mvide directly
cities) in several provinces (autonomous regions, support to disaster area, and other members of NRFCProvide
municipalities) or a major drought occurs in gne supports as requests.
province (autonomous region, municipality); Each level of Flood Control and Drought Relief Hgaakters

6. Serious droughts occur in many large cities,| or (FCDRH) report to local government and NFCDRH amgaaize
extreme droughts occur in large and medium-sjzed local resource for flood control.
cities.

1] 1. Floods occur in several provinces (autonomous 1. The secretary general of (NFCDRH) in charge of thsaster, anc
regions and municipalities) simultaneously; report to The State Council and other member of DRB in 2
Flood occurs in one province (district or city); hours.

Danger occurs in the mainstream of the big rivers; 2. Rescue team and expert team will be sent to disaistas in 24 hour
Large and medium-sized reservoirs are in danger or ~ from NFCDRH and monitor flood in 7 X 24 hours.
collapse of dams occur in small reservoirs; 3. Each level of Flood Control and Drought Relief Heaarters

5. Several provinces (autonomous regions @and (FCDRH) report to local government and NFCDRH amngaaize
municipalities) have simultaneous moderate drought  local resource for flood control.
disasters;

6. Moderate droughts occur in several large cities;

A severe drought occurs in one large city.

v 1. Mild floods occur simultaneously in several 1. The deputy secretary general of (NFCDRH) in chafghis disaster
provinces (autonomous regions and municipalities); and report to The State Council and other memb&iF@DRH

2. Several provinces (autonomous regions @and 2. Monitor flood and report to office of NFCDRH
municipalities) have mild drought at the same time;

3. Danger occurs in the mainstream of big rivers;

)}
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4. Danger occurs in medium-sized reservoirs; 3. Each level of Flood Control and Drought Relief Heaarters
5. Many large cities do not have normal water supply (FCDRH) report to local government and NFCDRH amgaaize

due to drought local resource for flood control.
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