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EXECUTIVE SUMMARY 
This report analyses the circ umstances surround ing fa ta lities resulting  from flash 

flood events in New Sout h Wa les (NSW)  from 1 January 2000 to  30 June 2017, 

and  also from  Vic toria  (Vic ), t h e  A u s t r a  l i a  n  C a  p  i t a  l  T e r r i t o r y  ( ACT) and 

South-east Queensland (S E Q l d  ) in orde r to inform  emerg enc y manage ment 

policy . The found ation for  this work is Risk Frontiersõ na tural hazard s da tabas e 

PerilAUS, and  the National Coron ial Information Service. At least 130 flash flood 

fa ta lities have  occ urred  in NSW, Vic , ACT and  SE Qld  from  1 Januar y 2000 to  30 

June 2017. Som e of the m ore salient results found  were tha t: 

 
Numbers and death rates 

   raw  numbe rs of annua l flash flood  dea ths are not de c reasing 

   the NSW de ath  ra te shows a  c onstant  trend  from  2000-2017, while male 

de ath  ra te s trend  upward s and  female d eaths d ownwards 

Gender and age 

   males represent 66% of flash flood fa talities 

   there are inc reasingly m ore male than female de at hs occ urring 

   age  groups m ost at  risk are 10-19 then  60-69 and  70-79 

   males in the 10-19 ag e group are dramatically ov er-rep resented  

   a la rge inc rease is seen  in de aths amongst the  60-69, 70-79 and  40-49 

a  g  e  g roups over time 

Location and severity 

   m ost fa ta lities occ urred in the Brisbane River Drainag e Basin 

   Pine, Hawkesbury and Hunter river basins had  the next  m ost fa talities 

   m ost de aths have  occ urred  within a  few  dra inag e basins; there is also a 

wid e sprea d of de at hs ac ross the area s stud ied 

   m ost dea ths (44%) have occ urred in floods of a  m ino r to  mo der a te 

severity, c orrela ting  with the numbers of events of tha t severity 

Cause of death 

   m ost fa ta lities were c au sed  by d rowning  or a m ix of d rowning/  injury 

   isola tion  due to  flood waters c an  be a  c ontributing  fa c tor in fa talities 

Warnings, awareness, visibili ty 

   d espite  cl ea r signals of ra in/  flood  hazard  and  warnings, espe cially in the 

c ase where pe ople are in the vicinity  of waterc ourses, some pe ople still 

make poo r de cisions in the c ase of flash floods, suc h as at tempting  to 

d rive  ac ross 

   m ost (60%) de c ed en ts dr iving a  ve hicle throug h flood wate rs were killed 

d uring  d arkness 

   73% of those who  d ied  while a ttempting  to c ross flood waters d id  so 

within 20km of their hom e, and  53% with in 2km of hom e 

Activity prior to death 

   54% were at tem pting  to c ross a  stream,  c ree k or other waterc ourse: 67% 

of those male 
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   9% of fa talities were in/  ne ar a  storm wate r dra in, the  m ajority  males and 

ha lf of those age d  10-19: fewer suc h dea ths have  oc c urred  in the m ore 

rec ent  time period  

   8% of fa ta lities were enga ged  in a  rec reationa l ac tivity in floodwater : 

fewer have occ urred in the more recent  time per iod  

Type of Transport 

   52% of deced en ts had  d riven through or up  to  flood wate rs 

   the majority of d rivers and  passenger s were m ales 

   the  most c ommon  ag e  groups  amongst vehicle-rela te d  dea ths were 

60-69 and  70-79 

   25% of de c ede nts were on foot and  fewer of these de aths occ urred  in 

the more rec ent time per iod  

Flash flood casualties who died in their home 

   all 20 ind ividua ls who  d ied  in their home d id  so dur ing  2009-2017 and  in 

severe or rec ord  events where three or mo re pe rsons d ied  

   there were eq ual numbe rs of males and  females 

   m ost (70% of) d ec ede nts were ag ed  50-89 

Reason behind action prior to death 

  a òbusiness as usualó a ttitud e persists: in the majority  of c ases the 

d ec ed ent, having  started  out  en route somewh ere, persisted,  desp ite 

flood waters 

   m ost de aths were amongst  males,  most  en  route  home  and  m ost 

from  rec reation  or non- essen tial shopping  

   rec rea tion  was  also  a  c ommon  ac tivity  amongst  de c ed en ts:  ma inly 

males aged  10-19 

   equa l p roportions of m ales and  females were involved  in the third  m ost 

c ommon  ac tivity: be ing  in/  nea r homes 

Multiple-fatality events 

   Half of the flash flood  fa ta lities were single-fa ta lity events 

Severity of event versus activity 

   Most  de aths  have  occ urred  in  severe /  rec ord  flood  events amongst 

those who were: 

 in or on a h ouse or struc ture ð 100% 

 at tempting  to  evac ua te (from  home or work, or at tem pting  a  vertical 

evac uation a t home) ð 44% (with the  remainder d ivide d equa lly 

amongst major and  low-m odera te floods) 

 taken  by surpr ise, with  no  at tempt a t/  very la te evac uation  ð 100% 

   Most  de aths  have  occ urred  in  low-modera te  flood  events  amongst 

those who were: 

 enga ged  in an  ac tivity in/  near  sto rmwater dra in ð 81% 

 rec rea ting ð 75% 

 at tempting  to  c ross a  c auseway/  waterc ourse ð 59% 
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INTRODUCTION 
In terms of lives lost, floods are sec ond only to  heatwaves (Co ates, 1996; Coates 

et  al 2014), and  are one of the top  three natura l hazards in terms of c ost and 

d amage c aused, d isrup ting  the  func tion ing  of businesses and c ommunities du e 

t o    b uild ing   and   infrastruc ture   d amage.   In   terms   of   redu cing   human 

c asua lties,  flash  flood s  pose  a  unique  c halleng e  to  emerg enc y  responder s 

and  emerg ency mana gemen t. Considera tion  must be g iven to  the eff icacy of 

public  edu c ation c ampa igns and warnings, the rela tive  risks occ upants fa c e 

insid e and  outsid e the d welling a nd  the be haviour of ind ividua ls d uring  flood 

events. 
 

The c urrent  rep ort builds on tha t c arried  out by Risk Frontiers for the New  South 

Wales  Sta te  Emerge nc y  Service  [Haynes  et  al,  2009],  which  examined  the 

fat a lity  and  injury record  for  Australian flash flood  events from  1950 to  2008. It 

a lso c ontinue s the work d one for the floods c omponent of the Bushfire and 

Natural Hazard s Co-ope ra tive  Resear ch Ce ntre (BNHCRC)  projec t, òAn ana lysis 

of human fata lities and bu ild ing losses from n atural d isasters in Australiaó [see 

Hay nes et  al, 2016]. The c urrent resear ch foc uses on the c irc umstanc es 

surround ing fa talities resulting  from flash floo d events in New  South Wal es (NSW) 

from  1 Janua ry 2000 to 30 June 2017. To enab le c ompar isons to  be mad e, a 

few  other jurisdic tions were examined.  The  a im is to  id entify those most a t risk 

and  any  trends  in  rec ent  flash  flood  events  in  orde r   to  inform  policy 

d evelopment  by the NSW SES. 
 

BACKGROUND 
Flash floods occ ur as a  result of intense bu rsts of ra infall: they are typ ically 

c hara c terised  by short warning  times and high  veloci ty flows tha t rise and  fa ll 

rap id ly. This type of flood ing p oses the greatest threat  to  life  as pe ople c an  be 

very sudd enly swept  aw ay. The Bureau of Meteorology d ef ines a  flash flood  as 

that  occ urring  òwithin about  six hours of rain, usual ly the result of intense loc al 

rain and  c hara c terised  by rapid  rises in wate r-levelsó [BoM, 2017]. 
 

Resear c h into which group s of the p opu la tion are mo st at  risk from flash flood s 

has improved  over the last de c ad e but is still spa rse. In Australia,  Risk Frontiers 

have  de velope d a  da taba se of Australian floo d  impa c ts ð as well as impa c ts 

from  other na tural hazards ð tha t explore, amongst other c hara c teristics, trend s 

in fa ta lities. Lines of inve stiga tion have  c onc entra ted  on popula tion vulnerab ility 

with  respe c t to  loc ation  and seasonality of the  hazard event  and  the 

d emogra phics and ac tivity of the d ecede nt at  the time of dea th. Researc h 

pa pers on flood fa ta lities ar ising  from these da tabase s incl ud e those of Coa tes 

(1999), Haynes et  al (2009) and  Haynes et  al (2016). 
 

METHODOLOGY 
The  found ation  for  this  work  is  the  use  of  Risk  Frontiersõ  d a tabas e  PerilAUS, 

whic h   c onta ins   histo rical   d a ta   on   the   inc ide nc e   (m agnitud e,   a ffec ted 

loc ations, etc .) and  consequenc es (prope rty d amag e and  fa ta lities, etc .) of 

na tural hazard  events in Austra lia.  PerilAUS conta ins many of the names of the 

d ec eased , which has enab led  the c ollec tion of mo re d eta iled  information on 

the ci rc umstances of many of the fa talities from c oron ial inque st reports. 
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Coronial inque sts are a  c rucial mea ns of verifica tion and  ad d ing further d eta il 

to  the ci rcumstanc es surround ing  flood f a ta lities by enab ling  a  better 

d etermination of the soc ial, dem ogra phic  and  environmental ci rc umstanc es of 

the de cease d.  A c oron ial inque st may  be carried  out if a  d ea th  is sudd en  or 

untimely, but inque sts wil l not necessarily be c arried  out  for every floo d fat a lity 

that  has occ urred.  The Nationa l Coron ial Information Service (NCIS), an  internet- 

ba sed  da ta  system  provide d  to  approved  researc hers and  c onta ining 

information  about every de ath  rep orted  to  an Australian  c oroner sinc e July 

2000 (Januar y 2001 for  Queensland ), was utilised  (http :/ /w ww.ncis.org .au/ ). 
 

For the present stud y, the  PerilAUS da tabas e was upd ated  from  1 Januar y 2000 

to  30  June   2017  utilising  Fac tiva   ð  an  online  sear c h   too l   and  c urrent 

internationa l news da tabas e tha t p rovides acc ess to sourc es suc h as 

newspape rs, newswires, journals, industry pub lica tions, websites, c ompany 

reports, television  and  rad io transc rip ts and  more.  Quite often,  these rep orts 

have  good  d ata  on the ci rc umstanc es surround ing  flood  fa talities, althoug h 

oc c asionally the fa c ts require further verifica tion. Where possible, the NCIS wa s 

interrogated  for m atc hing fa ta lities. Usually a  name  as well as a  loca tion (or at 

lea st a sta te) a nd yea r is requ ired  as the bare minimum for  searching  c oron ial 

c ases but,  occ asionally, a rec ord  was ab le to  be loc a ted  de sp ite no  name 

be ing mentioned  in med ia  rep orts. 
 

The time per iod  und er examination  (1 Janua ry 2000 to  June 2017) c overs 17.5 

year s and  was d ivide d  into two ap proximately equa l time per iods ð 2000-2008 

(nine  yea rs) and  2009-2017 (eight  and  a half years) ð in orde r to  de termine any 

trends in popula tion vulnerab ility. 
 

A c hara c teristic  of flash flood ing is the lac k of time between warning  and  onset 

of the  event. It was seldom  the c ase tha t rec ords pe rta ining  to  flash floo d 

fa ta lities had all the  requ ired  d ata  for tha t spe ci fic loc a tion to enab le t he flash 

flood  def inition  to be c oncl usively applied.  For exam ple, the tim ing of bo th the 

rainfa ll and  the resulting  flood impac t was not a lways known for  instanc es of 

fa ta lities. In the abse nc e of suc h c om plete data,  we utilised what d a ta  wa s 

ava ilab le from c oronial reports, news media  and  BoM  and  the  expe rtise and 

exper ience of the researc h team  to  de termine  whether a  flood  fa tality  was, in 

fa c t, a  flash flood  fa tality. Any fa ta lities that  c ould  not be unqu estionab ly 

cl assified  as c au sed  by  flash floods were not  inc lud ed  in the  analysis. 
 

Death  ra tes  ð  the  numbe r  of  de aths  per  a  g iven  numbe r  of  a  speci fic 

popu la tion  group under c onside ra tion ð were inc orpora ted  in orde r to  ga in a 

more acc ura te view  of any trends in vulnerab ilities to  flash floo d  events. By 

inc orpora ting  popula tion figure s (from  ABS c ensus and  annual popula tion 

estimates d a ta 1), d eath  ra te s pe r 1,000,000 popu la tion were c alcula ted  for 

var ious group s of intere st. However, as flash flood  tot a ls have  bee n c onsidere d 

only  for  N e w  S o u t h  W a  l e s  ( NSW),  t h e  Australian  Cap ital  Territo ry  (ACT), 

Vic toria  (Vic ) and  South East Queensland  (SE Qld)  rat her than nationa lly in this 

stud y, it has not  be en  possible to  utilise dea th ra te s as extensively as in pre vious 

stud ies (e.g ., Haynes et  a l, 2009; Hay nes et  al, 2016). 
 
 
 
 

1 population averaged from Table 1.1 at "Population Size & Growth in 
http :/ / www.abs.gov.au/ AUSSTATS/ abs@.nsf/ DetailsPage/ 3105.0.65.0012008?OpenDocument 
and 
http :// www.abs.gov.au/ AUSSTATS/ abs@.nsf/ DetailsPage/ 3105.0.65.0012014?OpenDocument 

http://www.ncis.org.au/)
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/DetailsPage/3105.0.65.0012008?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/DetailsPage/3105.0.65.0012008?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/DetailsPage/3105.0.65.0012014?OpenDocument
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In order to provid e some c om parison, flash flood  fa ta lities that  occ urred in 

Vic toria,  the Australian Cap ital Territory and South East Queensland  (south of 

Bund aber g  and ea st of Dalby)  were examined , as well as  those  from  NSW 

ð   the   la tter   be ing   the   ma in   foc us   of   interest   for   this   stud y.   Fa ta lities 

assigned  to  dra inag e bas ins extend ing west of Dalby, Qld  were  inc lud ed  only 

if the point loc a tion of the fa ta lity  was east of Dalby  (Figu re 1). 
 

 
 

Figure 1: Extent  of  SE Qld  study  a rea  

 

The d ata  was ana lysed in rela tion  to informing the understand ing of 

ci rc umstanc es surround ing the fa ta lities and h ow this information c ould  be st be 

utilised to  inform policy de velopme nt for the pre servation of life  d uring  flash 

flood events. In orde r to  ac hieve  this, a  numbe r of da ta  fields were c od ed  for 

ana lysis (see Append ix 1). Percentages were rounded  to  the nea rest whole 

figure for ease of viewing, c ausing slight inacc uracies when add ing tabu lar 

c olum ns. Bec ause of this d iscrepa nc y, tabular tota ls have  not been entered  for 

per c en tage s. 
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DATA LIMITATIONS 
Importantly, in orde r to  preserve  anonymity of de c ed ents, it is a requ irement of 

the NCIS that  any information  ga ined  from c onsulta tion  of their rec ords is 

d istributed  via  agg reg ated  tab les  only,  suc h  that  no  ind ividua ls  c an  be 

id en tified,  and  tha t, if a ny c ell should  have  a  result of 1, 2, 3 or 4, that  result be 

noted  as òless than  5ó (ò<5ó).  This requirement has had an  impa c t  on  the 

d isplay of our results du e to  the fac t that  the a na lysis of many  of our d a ta  fields 

d ea lt with  rela tively small numbers. 
 

The fa c t that  a  de ced ent's na me has bee n found  for  a  flash flood  fa ta lity 

rec ord  in  PerilAUS  d oes  not  nec essar ily  mean  tha t  sufficient  d eta il  will  be 

found  in  c oronial rec ords to  answer all the que stions/ fields requ ired . Not all 

flood  fa ta lities  have  c oronial  rec ords,  and  not  all  c oronial  rec ords  have 

d eta iled  reports (suc h as the  Find ings or Police report) a ttac hed.  
 

It should  be noted  tha t, due to t he small number of tota l fa ta lities for ea c h 

popu la tion  under c onsid era tion, one or two la rge r events (whe ther freak or not) 

c an   eas ily   skew   the   results   toward s   a   c oncl usion   tha t   may   not   be 

representa tive, a nd suc h skewing c annot be rec tified  by the app lica tion  of 

de ath  ra te s. Add itiona lly, the fa c t that  na tional figur es a  s  a  w h o l e  w e r e 

n o t   d  e a  l t   w i t h   had  further  implica tions  in  the  use  of  de ath  ra te s,  as 

d isc ussed  ab ove. 
 

RESULTS 
 

Fatality totals, death rates and gender 

At least 130 flash floo d  fa talities have  occ urred  in NSW, Vic , ACT and  SE Qld 

from 1  Janua ry 2000 to  30 June 2017, as shown in Tab le 1 and  Figur e 2. There is a 

major pe ak  of 30 dea ths in 2011, du e mainly to  the de vasta ting  flash floods of 

SE Qld  in Janua ry of tha t yea r. The next  highe st annua l tota l is ten de aths, 

which  was  reac hed  in  the  years  of  2007  and  2008.  There  has  be en  no 

d isc ernible dec rease in the number of fa talities with time. 
 

Table 1: Flash floo d  fa ta lities b y gend er an d  yea r, 2000-June 2017 for  NSW, ACT, Vic  a nd  SE Qld  a nd  NSW 

d ea th ra tes 

 
Time  Period  Number of fa talities M:F death 

ratio 

NSW death rates  

Ma le Female  Tota l Ma le Female  Tota l 

2000 <5 <5 <5 - 0 0 0 

2001 7 <5 9 3.5 1.22 0.60 0.91 

2002 <5 <5 5 4.0 0.61 0 0.30 

2003 <5 <5 <5 1 0 0 0 

2004 <5 5 8 0.6 0.60 0.59 0.59 

2005 5 <5 6 5.0 0.59 0 0.29 

2006 <5 <5 <5 - 0 0.29 0.15 

2007 5 5 10 1.0 1.17 1.43 1.30 

2008 6 4  <5 10 1.5 0.87 0.86 0.86 

2009 <5 <5 5 0.7 0.29 0.28 0.28 

2010 <5 <5 6 1.0 0 0.55 0.28 

2011 17 13 30 1.3 0.83 0 0.41 

2012 <5 <5 <5 - 0.27 0 0.14 

2013 8 0 8 - 0.81 0 0.40 

2014 <5 <5 <5 2 0.27 0.26 0.26 

2015 7 <5 9 3.5 0.53 0.26 0.39 

2016 7 <5 7 - 0.78 0 0.39 

2017 5 <5 7 2.5 1.04 0.51 0.77 

2000-08 33 20 53 1.7 0.56 0.53 0.55 

2009-17 53 24 77 2.2 0.42 0.21 0.31 

2000-17 86 44 130 2.0 0.49 0.37 0.43 



Flash flood  fa ta lities in NSW, VIC, ACT, south -east  Qld  from  1 Janua ry 2000 To 30 June 2017 |  REPORT NO 470.2019 

11 

 

 

D
e

a
th

 R
a

te
 p

e
r 
1
M

 p
o
p
u
la

ti
o
n
 

D
e
a

th
s 

 
 
 

Results in the  last three ro ws of Tab le 1 show an inc rease in flash floo d  de aths of  

24 within the 2009-2017 period  c om pared  to  the  2000-2008 per iod  ð from  53 to  
77. This m ore rec ent per iod  incl ud es the SE Qld  flash floods of January 2011. 

 
 
 
 
 
 
 
 
 

 
Female 

 

Male 
 

 
 
 
 
 
 
 
 
 
 

Figure 2: Distrib ution of  flash flood  fa ta lities in NSW, ACT, Vic  and  SE Qld,  1 Ja nua ry 2000 to  June 2017, by 

gend er. 

 
Annu al  d eath  rates  pe r  million  popula tion  h ave  bee n  c alcula ted  for  NSW 

(Table 1). Figu re 3 better illustra te s this, showing male, female and total flash 

flood de ath rates over the per iod  of stud y. The  de ath r a te  for NSW has range d 

from  0 to  1.30 (in 2007) per m illion popu la tion  over  the per iod  of study, bu t 

annua l de ath rates do not show a  d isc ernible d ownward trend.  Deaths for 

males show  a  slight  inc rease over time and,  for females, a slight  de c rease. 
 

1.60 
 

1.40 
 

1.20 
 

1.00 
 

0.80 
 

0.60 
 

0.40 
 

0.20 
 

0.00 
 
 
 

M   (M) Trend   (F) Trend   {T} Trend 
 
 

Figure 3: Distribu tion of  ma le, fema le an d  to ta l flash floo d  d ea th ra tes p er 1,000,000 p opu la tion , 2000-2017, for 

NSW 
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Age and gender distribution of fatalities 

Of the 130 flash flood  fa talities found  for NSW, ACT, Vic  and  SE Qld,  66% were 

male. 
 

Table  1 ind ica tes tha t twice the amount of males as females d ied  during  the 

per iod  2000-2017. Examination  of the annual rec ord shows that  the ra tio of 

male to female d ea ths have  fluc tuated  from  0.6 (in 2004) to  5.0 (in 2005). 

However, there is no d iscernible trend  toward s equa lity: that is, there are still a 

g rea ter numbe r of males be ing killed in flash flood s than females ð see  Tab le 1 

and Figure 4. Investiga ting  the time periods 2000-2008 and  2009-2017 shows an 

inc rease in the ra tio of m ale:  female de aths from  1.7 to  2.2, ind ica ting  tha t, 

rat her than app roac hing  eq uality, an inc reasing proportion  of males are be ing 

killed  in flash floods. 
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Figure 4: The ma le: fema le flash floo d  d ea th ra tio  for  NSW, ACT, Vic  an d  SE Qld,  1 Janu a ry 2000 to  June 2017 

 

Table  2 shows the tota l numbe r and per c en tage  of the 130 flash flood  fa talities 

by ten-year ag e rang e. Those ag e group s most a t risk in the period  2000-2017 

have  been the 10-19 and  then the 60-69 and  70-79 ag e groups. 
 

Table 2: Numb er of  NSW, ACT, Vic  a nd  SE Qld  fa ta lities b y ten-year a ge ra ng e for  2000-2008, 2009-2017 an d  

2000-2017. 

 
 

Time Period  2000-2008 2009-2017 2000-2017 

Age  No.  % No.  % No.  % 

0 - 9 <5 <8 7 9 11 8.5 

10 - 19 11 21 10 13 21 16.1 

20 - 29 10 19 <5 <5 14 10.8 

30 - 39 5 9 7 9 12 9.2 

40 - 49 <5 <8 9 12 13 10.0 

50 - 59 7 13 8 10 15 11.5 

60 - 69 <5 <8 14 18 18 13.8 

70- 79 5 9 13 17 18 13.8 

80- 89 <5 <8 5 7 8 6.1 

TOTAL 53  77  130  
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The rela tive  risk of  the d iffe rent a ge groups of de cede nts is illustra te d  in Figure 5, 

whic h also shows the gend er d ifferences amongst those groups. It c an  be seen 

that,  for a lmo st all age g roups, m ore males have  bee n killed in flash flood s than 

females. In the 0-9-yea r age group, mo re females have  be en  killed  than males. 

Equa l numbe rs of m ales and  females have  been  killed  in the  80-89 ag e group.  
 

 
 

Figure 5: Distrib ution of  ma le & fema le flash floo d  fa ta lities b y 10-year a ge g rou p , Ja nua ry 2000 to  June 2017 

 

Areal distribution of fatalities 
 
Jurisdiction  

Table  3 shows the flash flood  fa ta lities for NSW, Vic , ACT & SE Qld,  by tota l 

number and  per centag e. The raw  figu res show  that 45% of the fa talities have 

oc curred  in SE Qld  and 42% in NSW. 
 

Table 3: To ta l flash floo d  fa ta lities an d  p ercenta ge of  know n fa ta lities b y sta te for the time p eriod s 2000-2008, 

2009-2017 an d  2000-2017. 

 

Time Period  2000-2008 2009-2017 2000-2017 
 

State No.  % No.  % No.  % 

ACT 0 0 <5 <5 <5 <3 

NSW 30 57 24 31 54 42 

SE QLD 12 23 47 61 59 45 

VIC 11 21 5 6 16 12 

TOTAL 53  77  130  
 
 

Examination  of  dea ths  occ urring  within  the  t wo  time  per iod s shows  that,  in 

respe c t of  raw  numbers, de at hs have  slightly d ec reased  in NSW within the 2009- 

2017 per iod c om pared  to  the 2000-2008 per iod:  however, the rela tive 

per c en tag e of de aths c om pared  to  those of the other jurisdic tions examined 

has almost halved . Contrarily, the  numbers of flash flood  dea ths within SE Qld 

has almost qu adrup led,  with t he rela tive  per c entag e of de aths c ompared to 

those of the other jurisdic tions examined having inc reased by a  fac tor of 2.6. 

This inc rea se is d ue in the main to  the la rge  loss of life  occ asioned  by the  

Janua ry 2011 flash floo ds in tha t area. 
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Drainage  ba sin 

Figure 6 illustra te s the number of de aths due  to  flash flood ing  by the d rainag e 

bas ins in the area s under stud y. The dra inag e basin was known for 123 of the  
130 fa ta lities. By far the gre atest numbe r of dea ths (30) has occ urred  within the  

Brisba ne River Drainage Basin of Qld  ð 28 of these in the  lat ter 2009-2017 per iod 

a nd  mo stly  (22)  du ring  the  January  2011  flash  flood  events.  Three  d ouble 
fa ta lity  events  occ urred  in March 2001, Novembe r 2008 and  Januar y 2013. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: The loca tion of  flash floo d  fa ta lities in NSW, ACT, Vic  and  SE Qld , 2000-June 2017, wi thin d ra ina ge 

b a sins of  the a rea  und er study . 
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The next m ost risky dra inag e bas ins to live within are listed  below. Again,  these 

rela tively high  d eath t otals c orrespond  with  multiple-fa ta lity  events (see also 

Tables 22-24): 
 

 Pine River (Qld ) ð nine d ea ths in tota l, five of whic h occ urred  in May 2015 

 Hawkesbury River (NSW) ð e ight  d eaths in total, five  of which occ urred 

in June  2007 and  two in June 2016 

 Hunter River (NSW) ð six de aths in tota l 
 

Drainag e bas ins having a  tota l of five  fa ta lities were those of the  Yarra River 

(Vic ) and  the Burnett River (NSW, Qld ). 
 

Flood severity 

Data was c a te gorized  ac c ord ing  to  flood severity  (minor, major, rec ord  etc ), 

where  it  was  possible  to  d etermine  (see App end ix  1).  Table  4  sets  out  the 

numbers of flash flood fa ta lities aga inst the  severity of the flood . Most d eaths 

(57; 44%) have  oc curred  in floo d s of a m ino r to  m odera te severity. Major floo d s 

ac c ount for  22% of d eaths, as do rec ord/  unpre c edented  floods. 
 

Table  4:  Numb er  of  flash  flood  fa ta lities  v e r s u s   severity  of  fa ta l  flash  floo d  events  and  compa red 

a ga inst the  numb er of  floo d  events of  that  severity, 2000-2017 

 
Time  period  Fata lities Fata l flash flood  events 

Severity  No. % No. % 

Low /  ban k full 6 5 6 7 

Mino r-mo d era te  57 44 47 55 

Ma jor/  extensive/  seriou s 28 22 19 22 

Severe/  d isastrous 11 8 7 8 

Record/  highest know n 28 22 6 7 

TOTAL 130  85  
 

Timing of occurrence 
 
Month  

Figure 7 illustra te s the month of occ urrenc e of flash flood fa ta lities. Summ er 

months have been the riskiest overa ll. 
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Figure 7: Month of  fa ta l flash floo d  events for the time p eriod s 2000-2008, 2009-2017 a nd  2000-2017. The x-a xis 

is the numb er of  d ea ths. 
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When  jurisdic tion is taken  into acc ount it c an be seen tha t, a lthough Janua ry is 

by far  the m ost fa ta l month, this has be en  influenced  by the Qld 2011 event 

(Figur e 8). For NSW, Marc h and  June  have  be en  the m ost risky m onths: Marc h in 

the 2009-2017 period  and  June in the 2000-2008 per iod  (no t shown). 
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Figure 8: Numb er of  d ea ths b y month of  event and  jurisdic tion , 1 Jan  2000- 30 Jun  2017 

 
Time of day 

The majority  of flash floo d  fa ta lities occurred  in the  a fternoon  (53 cases out of  

120, or 44%); with  night  fa ta lities also prevalent (29, or 24%), as shown in Table 6. 
 

The times of d ay  were c om bined  to  c alcula te the effe c t of lowered  visib ility on 

flash flood fa ta lities: d aylight vs night time hours (the last two rows of Tab le 7). 

Overa ll, mo re pe ople (57%) ha ve bee n killed  d uring  d aylight  hours by flash 

floods. 
 

Table 6: Numb er of  d ea ths b y time of  da y, 2000-2008, 2009-2017 a nd  2000-2017 

 
Time  Period  2000-08 2009-17 2000-17 

Time  of day  No. % No. % No. % 

Ea rly mo rning (night) <5 <9 6 8 8 7 

Morning 8 17 <5 <4 10 8 

Noon  <5 <9 <5 <4 <5 <4 

Day  <5 <9 <5 <4 <5 <4 

Afternoo n 13 27 40 56 53 44 

Evening 7 15 8 11 15 13 

Night  15 31 14 19 29 24 

TOTAL 48 72 120  
Day  (morning, noo n, da y, a fternoon)  24 50 44 61 68 57 

Night  (ea rly mo rning, evening, nigh t) 24 50 28 38 52 44 

 
 

To observe  the influe nc e of visib ility  of the floo d  hazard  on flash floo d  d ea ths, 

the òTime of d ayó was c ross-c orrela ted  with òTransportó in Tab le 7 (see also 

Table  21  for  m ore  transport-rela ted  results).  Inform ation  was  known  for  116 

c ases. Of the  16 known c ases of de cedents in a  house or carava n, 11 (69%) 

were killed  dur ing  d aylight hours (all of those d uring  the 2009-2017 per iod) and 

five  (31%)  in  da rkness  (very  ear ly  m orning  or  at  night).  Of  the  58  known 

c ases  of  de c ede nts  d riving  som e  form  of  vehicle  through  flood waters,  30 

(52%) were killed  during  d arkness (very ear ly morning, evening, night). 
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Table 7: Flash floo d  fa ta lities w hen òTime of  d ayó (da y versus nigh t) is cross-correla ted  w ith òTra nsportó for  the 

time  p eriod s 2000-2008 a nd  2009-2017 

 

 Time  period  2000-2008 2009-2017 2000-2017 

Time  of day  Transport No. % No. % No. % 

Day   24 50 43 63 67 58 

(morning,  

noon,  d ay, 

af ternoo n)  

on  fo ot  10 21 10 15 20 17 

swimm ing  <5 <9 <5 <7 6 5 

ca rried  b y o thers 0 0 <5 <7 <5 <4 

in vehic le  11 23 17 25 28 24 

on  b oat  (inc l. make shift  craf t) 0 0 <5 <7 <5 <4 

N/ A ð in house/  ca ra va n 0 0 11 16 11 9 

Night  24 50 25 37 49 42 

(ea rly morning, 

evening, night) 

on  fo ot  7 15 <5 <7 10 9 

swimming  <5 <9 0 0 <5 <4 

in vehic le  13 27 17 25 30 26 

on  b oat  (inc l. make shift  c ra ft) <5 <9 0 0 <5 <4 

N/ A ð in house/  ca ra va n 0 0 5 7 5 4 

TOTAL  48  68  116  
 

Circumstances of fatalities 
 
Cause  of death 

The majority  (94%) of  the 130 flash flood  fa talities were c aused  by drowning  or a 

m ix of d rowning/  injury, as d eta iled  in Tab le 8. In the pre sent stud y, a  litt le ove r 

2% of known fa talities were d ue to  hea rt a ttac k or overe xertion. Som e 3% of 

c asua lties  were  m issing  presumed  de ad  (i.e.,  washed  away;  their  bod ies 
never loc ated ). 

 
Table 8: Cau se of  flash floo d  d ea th versus numb ers a nd  p rop ortions of  flash floo d  fa ta lities, 2000-2017 

 
Ca use of Death No. % 

Drow ning 82 63 

Drow ning/ injury/exp osure 40 31 

Injury - o ther <5 <3 

Heart  a tta ck, overexertion , shock, co llaps e <5 <3 

Missing p resumed  d ea d  <5 <3 

TOTAL 130  
 
 

Isola tion as a  c ause of dea th 

There wa s one  fa ta lity within the òInjury ð otheró ca teg ory. The d eced ent had 

be en  b itten by a  Ste phe n's band ed  snake but paramed ics were unab le to 

reac h the property, which was c ut  off  by flood waters. A rescue helicopte r was 

unab le to  land,  and wild  winds and  to rrentia l rain pre vented rescue rs from 

winc hing the c asua lty ou t. An infla tab le rescue boat was finally ab le to  get  to 

the c asualty, some five hours a fter the incid ent. The deced ent d ied  a  wee k 

la te r in hospita l. 
 

Another   fa tal ity   tha t   c ould   have   bee n   influenced   by   isola tion   d ue  to 

flood waters, within the òHea rt a ttac k, overexertion, shoc k, c ollap seó c a tegory, 

oc curred  when the de c ede nt c ollaps ed  at  home near the  height of the  floo d 

in  the  very  ear ly  hours  of  the  morning.  CPR  was  c ommenced  when  the 

d ec ed ent c ea sed  bre a thing  and the SES and  ambu lanc e were c alled  for  help , 

but  flood  wate rs de layed  them  for 20 minutes, d espite their be st efforts. 
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Detailed  location  of fatality  

Deta ils of the  loc ation  of the fa tal flash flood  incidents are illustrated in 

Tab le 9. The majority (95, or 73%) of deced ents were near, on or in a 

waterc ourse at  the  time  of  de ath;  18  (14%)  were  in  a  house  or  other 

bu ilt  struc ture  and  13  (10%)  were  on  top  of  a  house  or  other  bu ilt 

struc ture. Anoth er 14 (11%) were near, on  or in flood waters not  normally 

assoc ia ted  with a  waterc ourse, e.g., in a  flooded  pa dd oc k, or on  a road. 

All of  those who d ied  whilst in or on  a  house or struc ture  d id  so  during 

three  rec ent  events: Janua ry 2011 in SE Qld  (15 fa ta lities), April 2015 in 

Dung og,  NSW  (three)  and  March  2017  in  the  Northern  Rivers  a rea  of 

NSW (two). 

 
Of the tota l 20 de c ed ents who  were in or in the vicinity of their house or 

another  struc ture, one was in a  c ara van, one had just walked outside  of 
the house and  two were on top  of a  vehicle parked in a  garage . The 

remaining  16 were inside  their house when the  flash flood  event  occ urred 

and  when  de ath took place. 
 

Table 9: Deta iled  loca tion of  fata l inc id ent  ve r su s numb ers an d  p roportion s of  flash floo d  fa ta lities, for  

2000-2008,   2009-2017 a nd  2000-2017 

 

 2000-2008 2009-2017 2000-2017 

Detailed  location  No. % No. % No. % 

Outsid e ð nea r/  on/  in w a tercou rse 52 98 43 55 95 73 

Outsid e ð nea r/  on/  in floo dwa ters <5 <2 13 16 14 11 

In a  house/  struc ture ð d estroyed  0 0 7 9 7 5 

In a  house/  struc ture ð not  d estroyed  0 0 11 14 11 8 

On a  house/  struc ture ð not  d estroyed  0 0 <5 <3 <5 <3 

Other 0 0 <5 <3 <5 <3 

TOTAL 53  77  130  
 

 

Awareness  of the  flood  hazard 
 

Of the 128 c ases where the de c ed entõs awareness of the flood hazard 

was known, 70 (55%), knew  there was a  floo d  or imm inent risk of one bu t 

the de pth, spee d and /  or debr is too k them  by surprise (Tab le 10). Of  these, 

71% were male. Another 33 (26%), were una ware and  taken  by surpr ise or 

had  too  little time to  en ac t a survival stra te gy. Of  these, 55% were male. 
 

Table 10: Aw a reness of  the flood  ve rsus numb ers of  flash flo od  fa ta lities, b y gend er, for  2000-2008, 

2009-2017 a nd  2000-2017 

 
Awar eness of the flood  2000-2008 2009-2017 2000-2017 

 M F M F M F TOT 

Knew there w a s a  floo d  or imminent risk of  a  floo d 

bu t d id  not  exp ec t to  encoun ter it 
<5 <5 <5 <5 <5 <5 8 

Knew there w as a  floo d  or imminent risk of  a  floo d 

bu t d ep th, spee d,  d eb ris an d/  or stormw a ter d ra in 

took them b y surp rise 

 
17 

 
8 

 
33 

 
12 

 
50 

 
20 

 
70 

Unaw a re a nd  ta ken b y surp rise /  too  little time to 

ena c t surviva l stra tegy  
7 6 11 9 18 15 33 

N/ A ð child  < 11 yo  <5 <5 5 <5 9 6 15 

N/ A ð o ther <5 <5 <5 <5 <5 <5 <5 

TOTAL 32 20 51 24 83 44 128 
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Flood  warnings  rece ived  

Information was known for on ly 53 c ases out  of  130 as to any  warnings 

rec eived   by   the   decedents   (Tab le   11).   Of   these,   over   half   ha d 

rec eived  no  warning.  However, 25% had  rec eived  an official  warning 

and  13% had  received a  warning  from  friend s, family or bystand ers. 

 
Table 11: Wa rnings received versus numb ers and  p rop ortion s of  flash floo d  fa ta lities, 2000-2017 

 
Warnings rec eived  Number  % 

Had  received  a n offic ia l wa rning  rela ting to  p o tentia l floo d risk 12 23 

Had  received  a n offic ia l wa rning  to  eva cua te <5 <8 

Had  received  a  w a rning from friend s, fam ily or by stand ers rela ting  to 

p otentia l floo d  risk 
6 11 

Had  received  a  w a rning from friend s, fam ily or b ystand ers to  shelter in 

p la ce /  vertica l eva cua tion 
<5 <8 

Had  received  no  w a rning  30 57 

N/ A/  Oth er <5 <8 

TOTAL 53  
 

òLoc ation of fa ta lity ð deta ilsó was c ross-c orrela te d  with òwarnings rec eivedó in 

terms of what warnings  had  been received  by those  who  per ished in their 
house versus those who d ied  whist nea r or in a  waterc ourse or in floo d waters 

that  had  otherwise rea c hed  an are a not nea r a  usual waterc ourse. Tab le 12 

(perc entage s not shown) shows that  of those who  d ied  nea r a  waterc ourse, 14 

(52%) had  rec eived  some kind  of warning  and  ten (37%) had  not. Of  those in 
or  on  a  house  or  other  struc ture,  three  (17%)  had  received  some  kind  of 

warning  and  15 (83%) had  not. 

 
Bec ause we are dealing  with  rela tively small numbers, here and  be low in tab le 

13, these results should  be trea ted with  some caution. 
 

Table 12: Numb ers of  flash floo d  fa ta lities w ith respec t to  òWarnings receivedó v e  r s u s  òDeta iled  loca tionó, 

2000-  2017 

 

Warnings rec eived  
Near 

waterco urse 

Near 

floodwa ters 

In/  on 

house 
Tota l 

Offic ia l w a rning  re floo d  risk 9 <5 <5 12 

Offic ia l w a rning  to  eva cua te 0 0 0 <5 

Warning from  friend s etc  re floo d  risk 5 <5 0 6 

Warning  from friend s etc  to  shelter in p la ce/  

und erta ke vertica l eva cua tion 
0 0 <5 <5 

Had  received  no  w a rning  10 5 15 30 

N/ A/  Oth er <5 0 0 <5 

TOTAL 27 7 18 53 

 

The de c edentsõ òc apa c ity to respondó to  the  flash flood situa tion was c ross- 

c orrela ted  with òwarnings receivedó in terms of what ef fec t warnings may have 

had  on those  who  were c apab le  of indep end ent  ac tion versus  those  who 

were  under  the  influenc e  of  d rugs  (p resc ribed  or  illega l)  or  a lcoho l  and 

those  who  were  following  the  de cision-making  of  oth ers  ð  e.g.,  c hildre n 

following adu ltsõ  de cisions or passenger s in a  c ar. Table  13 shows tha t, of the  

28 c ases known for  those  c apab le  of  indep end ent  ac tion,  eq ual  number s 

(13, or 46%) had  received  som e form  of  warning  as had  received no  warning.  

 
The proportions are muc h the  same for those a ffec ted  by dru gs or alcohol: 

ea c h with four  (or 50%). Of  those following the de cisions of others, three  (30%) 

had  rec eived  som e form of warning  while seven  (70%) had  not. 
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Table 13: Numbe rs of  flash floo d  fa ta lities wi th respec t to  òWa rnings receivedó versus òCap a city to  respon dó, 

2000-  2017 

 

Warnings rec eived  Ca pab le 
Drugs/  

alcohol 

Othersõ 

deci sion  
Tota l1 

Offic ia l w a rning  re floo d  risk 8 <5 <5 12/12 

Offic ia l w a rning  to  eva cua te <5   <5/ <5 

Warning from  friend s etc  re floo d  risk <5 <5 <5 6/ 6 

Warning fro m friend s etc  to  shelter in p la ce /  

vertica l eva cua tion 
 <5  <5/ <5 

Had  received  no  w a rning  13 <5 7 24/30 

N/ A/  Oth er <5   <5/ <5 

TOTAL 28 8 10 46/ 53 
1 This co lum n to ta ls a ll those w ho ha d  received  that  typ e of  wa rning:  the first figure is the to ta l in the current  

tab le; the second  figure inc lud es the to ta ls of  the five o ther òCap a cityó field s not  show n here 

 
Visib le signs of the  flood  ha zard  

Of the 118 c ases where information  was known, the  va st majority of de ced en ts 

(72, or 91.5%) had  observed  obvious signs of floodwater and/  or rain (da ta  not 

shown). 
 
Familiarity  with  site of fatality  

Familiar ity  with  the  site  of  the  fa ta l  incid ent  was  investiga ted  for  those 

d ec ed ents who drove  or walked  through/  into  flood waters. Of these 71 c ases, 

70 c onta ined  d ata  on the loc ation  of the fa tal event and  the hom e addre ss of 

the de ced ent. The d istanc e between  hom e and  the event site c an  genera lly 

be taken as one mea sure of fa miliarity  with a  plac e. It c an be argue d  tha t 

som e persons living cl ose to  the loc ation where the fa ta l incid ent occ urred 

may  have  be en newly arrived  to  the are a; it c an also be arg ued  tha t some 

pe rsons living  d istant  from  that  loc a tion may d rive  that  way  to  work five  d ays a 
week and thus be familia r with  it. Tab le 14 should  therefore be taken  as an  

ap proximation.  It  shows  that  most  of  those  killed  whilst  dr iving  or  walking 

through  a  flood ed  c au seway or sim ilar lived  c lose to  it: 73% within 20km of the  

c rossing  (with a  fa irly similar p roportion  of males and females); 66% within 10km 

(70% of m ales; 57% of females) and  53% within 2km (57% of m ales; 43% of 

females). 
 

Table 14: Numb er and  p ropo rtion of  fa ta lities a mon gst those w ho d rov e/ w alked  through/  into  floodw a ter in 

regard  to  how fa r the fa ta l event oc curred f ro m the decedentõs hom e ad d ress, b y gend er 

 
Km  from  fa ta l  event  to 

home add ress 

Ma les Females Tota l 

No. % No. % No. % 

0-2 27 57 10 43 37 53 

2-5 <5 6 <5 13 6 9 

5-10 <5 6 0 0 <5 <5 

10-20 <5 <5 <5 13 5 7 

20-50 <5 <5 <5 <5 <5 <5 

50-100 0 0 <5 9 <5 <5 

>100 11 23 <5 17 15 21 

TOTAL1 47  23  70  
 

Activity  prior to de ath 
 

Deta ils  of  the  ac tivity  of  flash flood  vic tims  pr ior  to  the  time  of  de ath  a re 

ava ilab le   for   129   of   the   130   total   fa talities,   as   illustra ted   in   Table   15 

(perc entage s not shown). Of  these, 70, or 54%, were at tempting  to  c ross a 

stream, c ree k or other waterc ourse by wad ing , swim ming  or dr iving. Almost 19% 

were in an  area not nea r a usual watercourse (e.g ., in their house). 
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Ap proximately equa l numbers (7-9%) of fa talities were in or nea r a  stormwater 

d rain, engage d in an  ac tivity in the floo d water (e.g ., swim ming or joyride), or 

at tempting  to  c ross the floodwaters not near a  usual waterc ourse (as opp osed 

to  c rossing  a  per manent  waterc ourse)  ð  i.e.,  on  a  road  or  in  tow n.  Every 

instanc e of the  la tter ac tivity occ urred dur ing  the  m ore rec ent time period  of  

2009-2017. However, the more rec ent time per iod  has seen  fewer d eaths d ue to 

ac tivities cl ose to  sto rmwater dra ins, and  slightly fewer du e to  ac tivities within 
the flood waters. 

 
Table 15: òAc tivity p rior to  d ea thó ve rsus numb ers of  flash flood  fa ta lities, b y gend er, for 2000-2008, 2009-2017 

a nd  2000-2017 

 
Time  period  2000-2008 2009-2017 2000-2017 

Ac tivity prior  to death  M F Tot M F Tot M F Tot 

Attemp ting to  cross b rid ge/  causeway/  

c ulvert/  ford  / roa d  
20 15 35 27 8 35 47 23 70 

Attemp ting  to  c ross floo dwa ters 

[pa dd ock; to w n; on  roa d] 
<5 <5 <5 6 <5 9 6 <5 9 

Enga ged  in a n a c tivity nea r the w a ter 

(b a nk/  b rid ge) 
<5 <5 <5 <5 <5 <5 <5 <5 5 

Enga ged   in   a n   a c tivity   in/   near   a 

stormw a ter d ra in 
5 <5 7 <5 <5 <5 9 <5 11 

Enga ged  in  an  a c tivity  in  the  w a ter 

(swimming, joyrid e etc ) 
<5 <5 6 <5 <5 <5 6 <5 10 

Enga ged  in a c tivity not  near usua l 

wa tercourse (e.g., in house, d riving 

through to w n etc ) 

 
<5 

 
<5 

 
<5 

 
12 

 
11 

 
23 

 
13 

 
11 

 
24 

TOTAL 33 20 53 52 24 76 85 44 129 

 
 

Of the 70 fata lities a ttempting  to c ross a  stream, c ree k or other waterc ourse 

by wad ing,  swimming or dr iving,  two-third s (47) were male. 
 

Of the  129 known fa ta lities, 11% were enga ged in an ac tivity in or nea r a 

storm wate r d ra in and  the majority  of these (82%) were males: this higher 

per c en tag e is a c onstant fea ture ac ross both time per iod s. 
 

Another 24% of de c edents were engage d in an ac tivity n ot near a  usua l 

waterc ourse ð for  example, in a  house, or dr iving  through town. There is a  mo re 

even  d istribution of male and  female fa ta lities in this c a tegory, with just one 

more male than female killed  in eac h of the time per iod s. 
 
Transport 

In terms of transport at  the time of d eath, most (35%) of the  130 flash floo d 

fa ta lities were inside a v ehicle at  the time of d ea th, as d eta iled  in Table  18: an 

add itiona l 18% had  be en  insid e a  vehicle but e xited  just pr ior to  be ing  washed 

away. This g ives a tota l of 52% of those killed d uring  flash floods associa ted with 

d riving through or at least up  to flood waters (d isc rep ancies in add itions du e to 

round ing  up of per c entage s). 
 

The bo ttom  four  rows of Tab le 18 examine vehicular d eaths m ore c losely. 
 

Of the known fa ta lities, 25% were on foot, whilst 6% were swimming or wad ing; 

12% were in a  house or other shelter. All the fa ta lities inside  a h ouse or other 

shelter  were in the more recent time per iod.  Two of the d ec ede nts noted  as 

on foot had  evac uated  their house (la te) and  had  then  clim be d onto another 

struc ture (a  vehic le, whic h had  bee n pa rked  in their ga rag e). One de c ede nt 

noted  in Table  18 as òCa rried  by  othersó was a lso in a  house. 
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Table 18: Tra nsporta tion a t time of  d ea th 

 
Time  Period  2000-2008 2000 -2 017 

Type of transport No. % No. % No. % 

On foot  19 36 13 17 32 25 

Swimming (inc l. boo gie boa rd, infla ted  tyreé) <5 8 <5 5 8 6 

Ca rried  b y o thers 0 0 <5 <5 <5 <5 

In vehic le  26 44 42 55 68 52 

On vehic le : p ush b ike <5 <5 0 0 <5 <5 

On bo at  (inc l. ma keshift : raf t, ca noe, d inghyé) <5 6 <5 <5 <5 <5 

N/ A ð in house /  ca ra va n 0 0 16 21 16 12 

TOTAL 53  77 130  
All 4WDs1 11 21 16 21 27 21 

All non -4WD vehic les2 15 28 26 34 41 32 

All vehic les [d eced ent  in vehicle ]  15 28 30 39 45 35 

All vehic les [d eced ent  exited/  ing] 11 21 12 16 23 18 
1   not  inc lud ing utes not  no ted a s 4WD 
2   inc lud ing utes not  no ted a s 4WD 

 

Deta il  around  whether  the  de ced en t,  a  s  d river  or  pa ssenge r  in  a  vehicle 

d riven through floo d waters, had  drug s or alc ohol present  in their blood  (from 

the Ca paci ty  (Primary) c od ing  field)  wa s examined  (da ta  not shown). 

Information was ava ilab le for 16 of the de cedents. Of these, 63% were male. 

There is a fa irly even d istribution  ac ross the ag e groups from  20-29 to 70-79. 
 

Mode of transport was c ross-c orrela ted  with  Ca paci ty (Primary) c ode 1: 

òCapab le of indep endent ac tionó to  d etermine the age  and gender of dr ivers 

of the ve hicles that  d rove  into or went too near  flood waters. Information wa s 

ava ilab le for 29 c ases and,  of those, 21 (72% of) d rivers were male. The age 

groups of mo st deced ents were 60-69 and  70-79 (the vast majority of the la tter 

g roup  males), followed by the 30-39 and 40-49 age g roups. The fifth  m ost 

vulnerab le age  group was 80-89 (all these were males). 
 

Transport  was  c ross-c orrela ted  with  òtime  of  dayó  (da y  ve rsus  night)  to 

d etermine  whether the vehicle  the  de c edent  was in went into flood waters 

du ring   night   time  hours  or  not,  to  d ete rmine  if  visib ility  was  a  fa c tor. 

Information on time of  d ay  was ava ilab le for 57 out  of a  possible 68 c ases 

amongst  drivers  and  pa ssenger s  (da ta  not  shown).  Overa ll,  the  n umber  of 

d ea ths whilst dr iving  through or nea r floo dwaters is evenly sprea d,  with 30, or 

53%, occ urring  at  nigh t. 
 

Flash flood  ca sualties who  died in their  house 

A deta iled  examination of those who  d ied  whilst in or on a  house or struc ture , 

whet her the struc ture was d estroyed  or no t, was unde rtaken, to  under stand 

what v ulnerab ilities m ight exist (da ta  not shown). All 20 of the fa ta lities tha t 

oc curred  in these ci rc umstanc es d id  so during  the latt er time period  of 2009- 

2017. Equa l numbers of males and  females d ied  and  there is a  rela tively even 

sprea d of ag es ac ross the 40-49 to  80-89 age  group s. The majority (85%) of  
d ec ed ents were over the  ag e of 39 and  70% were over the ag e of 49. 

 

All de aths occ urred  within flash flood  events of a  severity cl assed as severe or 

rec ord, and  where three or m ore per sons d ied. Fifteen  de aths occ urred  within 

the  Brisbane River drainag e bas in, Qld; three from Hunter River, NSW and two 

from  Twee d  Rive r,  NSW.  Of  the  18  in  or  on  a  house,  the  house  was 

d estroyed in 11 c ases. 
 

Eight  d  e c  e d  e n t s  were c apable of indep end ent ac tion although  one was 

looking  a fter  a  depe ndent. One  c ould nõt swim  and  was also looking  a fter 

d epe ndents.                                                                                                                      
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Six  d  e c  e d  e n t s  were  physically  and /  or  mentally  d isabled  or  inc apab le 

and  four  of  those were also a ffe c ted  by drugs or alcohol. A total of six were 

a ffe c ted by d rug s or  alc ohol (incl ud ing the four  mentioned  previously). Two 

were mad e to  follow the  de cision making  of others (i.e., c hild ren who  followed 

an  ad ultõs de c ision- making or wom en who followed  a certa in ac tion  of their 

husband).  A  total  of  four  d  e c  e d  e n t s  were  looking  a fter  a  dep ende nt 

(inc lud ing the two mentioned  pre viously). 
 

Note that  som e de c ede nts had  a  sec ond ary c hallenge with respe c t to 

c ap ability  so there is some òd oub le c ountingó. Also, be c ause we are dea ling 

with  rela tively small number s here, these results should  be trea te d  with some 

c aution. 
 
Reason behind ac tion 

Data on the  reason  behind  ac tion  taken by the de c ede nt pr ior to de ath  wa s 

ava ilab le for all 130 flash flood  fa ta lities ð see Tab le 16. The m ajority  were en 

route to  some d estina tion (70; or 54%), with  48 (69%) of these males. In rela tion 

to  ag e groups (no t shown in Tab le 16), the  gre ate st numbe r of de c ede nts were 

in the 70-79 group (m ostly dur ing  the 2009-2017 per iod ), followed  by the 30-39 

then  10-19 (m ostly dur ing  the 2000-2008 per iod)  g roups, although number s were 

fair ly well d ispersed  ac ross all ag e groups. 
 

Of the 70 de cede nts that  were en  route , information  as to  where they  were 

go ing  to/  from  was ava ilab le for 52 c ases (not shown in Tab le 16). Two-thirds 

(35) were en  route  home, mo stly (18) from  rec reation or non-essential shopp ing, 

although  four were c oming hom e from  work. An equal  numbe r (four) were en 

route to  work from h ome, and  eight  were en route to a  rec reational ac tivity  or 

non-essentia l shopp ing. 
 

The sec ond  most c om mon  ac tivity was leisure:  24 (18%) of the  d ec ed ents were 

und ertaking some form of rec reation, aside  from  travelling to  or from  it, m ostly 

(ten) ag ed  10-19, m ostly (eight) m ales and mostly (five) from  the earlier time 

per iod.  This la tter result was the c ase ac ross the boa rd, with som e 75% of the 

fa ta lities  ar ising  from  rec reationa l  pursuits  in  and  a round  flood wate rs 

oc curring  dur ing  the  2000-2008 per iod.  
 

The next  large st group were those taken  by  surpr ise, with  either no  at tempt  a t or 

a  very la te evac ua tion: 11 (8%) de c ed ents d ied  with in or very c lose to  their 

homes. All of these occ urred within the 2009-2017 per iod and the  ag es ranged 

from  the ve ry young (0-9 yo)  to  the midd le-ag ed  and  elder ly (50-89 yo). 
 

Tota l number s of males and  females were fa irly even but there were more 

males amongst the 60-89 group and  all of the 0-9 group were females. 
 

The next large st g roup were those a ttempting  to  evacua te:  nine  (7% of) 

d ec ed ents were in this c a te gory, the v ast majority (eig ht)  a ttempting  to 

evac uate either from  home or vertically within their hom e (no t shown in Table  

16). Sligh tly more females than males were in this c a te gory. 
 

Further d ata  on those at tempting  to  evacua te  was ava ilab le from  the òReason 

behind  ac tion  at  time of de athó (as op posed  to  òé prior to  d eathó) field.  
 

This sec ond field, as expla ined pre viously, c ap tured  those pe ople whose reason 

behind  the ac tions they took  c han ged  at  the imm edia te  onset  of the ha zard.  
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In this insta nc e, pe ople were working, rec reating  or en route , and  then 

at tempted  to  evac uate.  Consider ing  both  of  the  òReason  be hind  ac tionó 

fields, a  tota l of 13 pe ople were at tempting to  evac uate. The c hara c teristics of 

these people were investiga ted further.  The numbe rs are very small and  so 

should  be taken  with  c aution, but  the  majority (four out  of 13, or 31%) were 

aged  40-49: asid e from that g roup,  fa ta lities were evenly sprea d  ac ross all age 

groups.  In  terms  of  c apab ility,  seven  (54%)  were  c apable  of  indepe ndent 

ac tion, four (31%) were following  the  de cision making  of others, one was 

a ffe c ted by drugs or alc ohol and  one was encumber ed  with cl othing/ 

possessions et c . 
 

Table 16: òReason  b ehind  a c tion p rior to  d ea thó ve rsus numb ers of  flash floo d  fa ta lities, b y gend er, for  2000- 

2008,  2009-2017 an d  2000-2017 

 
 

Time  period  2000-2008 2009-2017 2000-2017 

Reason  beh ind  ac tion  M F T M F T M F T 

Attemp ting  to  eva cua te 0 <5 <5 <5 5 8 <5 6 9 

Ta ken b y surp rise - no  a ttemp t a t/  very 

la te eva cua tion 
0 0 0 5 6 11 5 6 11 

Aw a iting a  p lann ed  rescue/  eva cua tion 0 0 0 <5 0 <5 <5 0 <5 

Refused  to  b e eva cua ted  0 0 0 <5 <5 <5 <5 <5 <5 

Working  <5 <5 <5 <5 0 <5 <5 <5 <5 

Recrea ting  11 5 16 6 <5 8 17 7 24 

En route 20 13 33 28 9 37 48 22 70 

Attemp ting to  rescue/  re trieve p rop erty/  

livesto ck 
0 0 0 <5 <5 5 <5 <5 5 

TOTAL 32 20 52 51 24 75 83 44 127 

 
 
The rea son be hind  ac tion at  time of d eath f or those d eced ents who drove  into 

flood wate r was examined.  In only two instanc es of the 69 c ases known was this 

in an at tempt  to  evac uate; there is one instanc e where an a ttempt was be ing 

mad e to  rescue livestoc k and  four where rec reationa l ac tivities were being 

und ertaken. The remaining  ac tivities are bas ically òbusiness as usualó, as the 

d ec ed ent, having started  out en route somewhere, sought to  persist in tha t 

endea vo ur; there is one instanc e of the de ced ent working.  
 
Capacity  to  respond  

The c apab ility of the de cede nt to respond to  the flash flood  situa tion  was 

ava ilab le for 128 out  of 130 c ases and  is set out  in Tab le 17. 
 

Most (63, or 49%) were c apab le of ind epe ndent ac tion. However, in 28 (22% of) 

c ases, the  de c ed ent was a ffe c ted by drug s (either p resc ribed  or illegal) or 

alc ohol. A fa irly la rge proportion (17%) of dec ed ents were c onstrained  by the 

d ecision  of another: either c hildren  following an  adu ltõs lead,  or passenge rs in a 

vehicle. 
 

A sec ond ary òCa pac ityó c od ing sc heme was utilized  to  cap ture those with  a 

supp lementary c halleng e ð for example, those who  were a passeng er in a c ar 

(Capa c ity - Primary) but  were also d isabled  or c ould nõt swim (Capa c ity - 

Sec ondary). There were add itional c hallenge s for 37 de ced en ts. 
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Add ing these figure s to those of Tab le 17 gives 33 (25% of) c ases where the 

d ec ed ent was affe c ted  by drugs or alcohol; 19% of de c ede nts c onstrained by 

the de cision  of an other; 14 or 11% d isab led in som e manner and  13 or 10% 

unfamilia r  with  the  are a.  Note:  any  one  de c ede nt  may  have  h a  d  mo re 

than  one of the  c hallenge s to c apa c ity mentioned.  
 

Table 17: Cap a city (Prima ry) to  respond  to  flash floo d  situa tion 

 
Ca pac ity (Prima ry)  2000-2008 2009-2017 2000-2017 

M F T M F T M F T 
 

Capab le of  ind ep end ent a c tion 16 7 23 28 12 40 44 19 63 

Physica lly  an d  or  menta lly  d isab led  or 

incapab le 
<5  <5 <5 <5 <5 <5 <5 5 

 
Can not swim 

   <5  <5 <5 0 <5 

 
Presence of drugs  or a lcoho l in b loo d  

 

8 
 

6 
 

14 
 

7 
 

7 
 

14 
 

15 
 

13 
 

28 

 
Mad e to  fo llow  the d ecision ma king of 

o thers (i.e., child ren/ p a ssengers in a 

vehic le). 

 
<5 

 
7 

 
11 

 
7 

 
<5 

 
11 

 
11 

 
11 

 
22 

 

A c hild  or group  of  child ren on their ow n, 

age  < 11 

 

<5 
  

<5 

 

<5 
  

<5 

 

<5 

 

0 

 

<5 

Unfam ilia r   w ith   the   a rea   (e.g ., 

new resid ent; tra nsiting)  
<5  <5 <5  <5 <5 0 <5 

Encumb ered  wi th  c lo thing,  p ossessions 

or equ ipm ent  

    

<5 
  

<5 

 

<5 

 

0 

 

<5 

Loo king af ter d ep end ents w hich 

a ffec ted  ab ility to  sa ve themselves 

    

<5 
  

<5 

 

<5 

 

0 

 

<5 

TOTAL 31 20 51 53 24 77 84 44 128 

 

 
Multipl e- fat a lity  ev en ts 

Half (65) of the  130 flash flood  fa ta lities found  in this study  occ urred  in eve nts 

where just one person was killed.  Anoth er 14 (11%) were killed  in d oub le-fa ta lity 

events, and  51(39%) in multiple-fa ta lity events: that  is, events where three or 

more  pe ople  we re  killed.  Seven events  cau sed  d oub le  fa talities  and  three 

events c aused  triple fa talities (see Tab le 19). 
 

Table 19: Numbe r of  d ea ths an d  flash floo d  events in rega rd  to  sing le- versus multip le-fa ta lity flood  events 

 
Deaths No. Events Tota l Deaths % of tota l 

1 65 65 50 

2 7 14 11 

3 3 9 7 

4 2 8 6 

5 1 5 4 

6-10 1 8 6 

>10 1 26 20 

TOTAL 80 130  
 
 

Two events c aused four flash flood  fa ta lities, bo th du e to  rains from ex-tropic al 

c ycl ones:  ex-TC  Oswald ,  in  January  2013  (fo ur  de aths  in  Qld),  and  ex-TC 

Debb ie, in March 2017 (one de ath  in Qld;  three in NSW). [Ot her fa talities were 

c aused  by some of these events, by c ausa l fa c tors other than  flash flood ing: 

e.g ., flood ing  (non-flash), gust and  rain-rela ted  fac tors.]  These results are 

sum marized  in Tab le 20. 
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Five  fa ta lities were c au sed by an  East Coast Low  (ECL) in Cab oolture, in 2015. 

Eight  flash  flood  f a talities  (as  well  as  other  non-flash  flood  fa talities)  were 

c aused by the June  2007 Pasha Bulker sto rm that  occ urred  in the Sydney and 

Hunter reg ion of NSW. 
 

By far the la rge st multip le-fa tality event was d ue to  a  series of severe storms in 

c om bination  with mo nsoon troughs/ TC Tasha,  following  m onths of extensive 

and  hea vy rainfa ll, tha t occ urred  in SE Qld  dur ing  January 2011: there were 26 

flash flood  fa ta lities in the area,  inc lud ing 19  in the  Loc kyer Valley, t wo in 

Roc khampton and two in Brisbane. 
 

Table 20: Multip le-fa ta lity events b y jurisd ic tion an d  cau sal event , 2000-2017 

 
Event  name  State/ s Ca usal event/s  

Brisban e/  SE Qld  Coa st flood s, Ma rch 2001 NSW storm (fierce) 

Tam b oo n Inlet flood , Feb rua ry 2002 Vic  b rea ch of  inlet to  sea  

Murw illumba h flash flood s, Ma rch 2004 NSW trop ica l low 

Biggend en flood s, Novemb er 2004 SE Qld  storm (hea vy) 

Melbo urne flash flood s, Novemb er 2004 Vic  storm 

Northern NSW floo d,  Decemb er 2004 NSW storm 

Guana b a  Cree k floo d,  June 2005 SE Qld  upp er trough system + ECL 

Hawkesbury/  Hun ter floo d,  June 2007 NSW Pa sha  Bulker storm 

Southea st Sydn ey flash flood , Janu a ry 2008 NSW storm 

SE Qld  flash floo ds, Janu a ry 2011 SE Qld  
extensive    hea vy    ra infa ll    then 

storm/  mo nsoon  trough 

Ex-TC Osw ald  flood s, Ja nua ry 2013 SE Qld  Ex-TC Osw ald  

Syd ney, Hunter severe sto rms Ap ril 2015 NSW ECL 

Caboo lture floo d,  May  2015 SE Qld  ECL 

NSW/ ACT ECL flood s, June 2016 NSW, ACT ECL 

Ex-TC Debb ie flash flood s, Ma rch 2017 NSW, SE Qld  Ex-TC Debb ie 

 
 

The five  most fa tal flash flood events c overed in this stud y were examined  mo re 

cl osely. 
 

The 26 flash flood fa ta lities of the SE Qld  January 2011 floo d s occ urred ac ross a 

wid e are a:  Cherbourg,  Grantham , Helid on , Murphys Cre ek, Postmans Ridge , 

Spring  Bluff,  Toowoomba,  Dalby,  Karrab in,  Minden  and  Willawong  (Durac k). 

Half (13) of the  de aths occ urred  in houses, where either the house was washed 

away  or the  d eced ent was swept  out  of the house. Nine  of these oc curred in 

Grantham , where a  sudd en  wave  of floo dwater c ame through the town: a 

sim ila r situa tion occ urred in two other loc ations, c ausing  two dea ths in ea c h. 

Four  d ea ths oc c urred t hrough the  de c ede nts a ttempting  to  eva c uate via 

vehicle ð a ll of them pa ssenger s and  three  of them  in Grantham . Two oth er 

d ea ths occ urred through  an  at tempt  to  eva c uate a  home sudd enly floo de d 

by a  wave  of water by clim b ing onto a  parked vehicle, washed away.  Three 

d ea ths occ urred  through  dr iving  along  flood ed  road s: two separa te incide nts 

where the dr iver was returning  home and one where the dr iver was buying 

food.  One de cede nt at tempted  to  walk/  swim  ac ross a  flooded  waterc ourse 

en  route to  work, desp ite òroad  c losedó signs and  barr iers being in plac e, and 

one jumped from  a br idge into  flood waters (for  rec reation) d espite warnings. 
 

All eight  flash flood  fa talities caused  by the June 2007 Pasha Bulker sto rm in the 

Greate r Hunter are a of NSW were assoc ia ted  with  vehicles dr iving  through or 

near  flood waters: a  family of five  per ished  when  their c ar was driven over a 

c ollapse d  sec tion of road  into a  c reek; a  c oup le d rowned  when  their 4WD was 

washed off  a  bridg e en  route from h om e to shops; and  a  pas senge r en route 

home from  work was swept  d own a storm water d ra in a fter exiting  the c ar. 




