Floods in South Australia’s Arid Zone
— Experiences and Challenges
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EEAKAINtensities and damage near Hawker

- rJovvavf had a widespread impact on
UOEEISHT  the far north

o Mcr oI damage to 3 floodways, and one
_; Jer section of the Wilpena Road

~ = Minor damage to a number of other
fleodways

® Scouring of road shoulders
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- Orne_gn ansport Infrastructure costs:

> T-_J lndustry — three operators impacted —
420ta| cost $3.7m.

= i Councns — approximately $7m.

— DEH and PIRSA roads — approximately $0.4m.
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ksued 17.56 hours, Fricay 19/01/2007

24 hours to 9 am, Friday 19/01/2007




Issued 16.10 hours, Saturday 20001 /2007

24 hours to 9 am, Saturday 20/01/2007
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%]n'frnude"' around Hawker sourced from BOM,
loczl re\ ;;]ents
Viest o1 he rainfall’ ocecurring from early on

"__:b __ay moerning (1am) until early afternoon
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_ithe maximum rainfall recorded Is estimated to
‘be 180mm at Yednalue, 15km east of Cradock.
This Is estimated to have an Average Recurrence
Interval (ARI) of the order of 1 in 1000 years.
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> g 2 ge raimfall’oni the Wonoka Creek

Cel zcrmw it onl the' Hawker to Wilpena

RO r “the same period was probably of

rrgae ofi 120mm to 140mm, which Is
en 200 and 500 years ARI
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> Hyeie Jrc "a's'ed on Radar images from
\/\/oom_e el

- T he____c:'-"' I I el storage parameter was set so that

';'Qg hannel velocity was greater than would

= formally occur in humid areas
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== *An |n|t|al loss of 40mm, and continuing loss of

Tmm/hr gave reasonable coincidence with the
measured peak flows, and the time of the peak
occurring in the creeks
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~» Shoulder reinstatement, some stabilised
e Significant rock protection
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> Rozlef el Sment contained by cutoff walls

—C gmenr? reated (lew velocity) or concrete
( Urn eloc:|ty) pavement

Sy

culverts for low flows — if possible. Be
faware of debris

== = AIIOW fior changes in bed elevation
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orOX|mater 600km north of
Adelalc e.

e Started in 1988, continually evolving.
* Main moenitoring within a national park.




Line of Cross Saction g R
\\‘_\ ___________ L9

X

.-"/ s

S CubTe)

a1
Leigh~GCreek Soulth -

|
!

/N
'N@M'McKEMayk

ref U
: L

ol

i

\‘_/f' 3

L\f..
F{

Legend
B Rainfall Sites

Streams
—— Roads
|:| Arcoona Ck. catchment

I:I Emu Ck. catchment

' Windy Ck. catchment

(E=0




ﬁﬂ@ﬁg es-l?g'a!ﬁ -

PJ 1/10; aters at elght S|tes, N two
Jrf nts

= 'fquatlc blology monitoring at two sites
5;::*
—;_“-ﬂWIthln the park,

- Human impact monitoring at three sites
assoclated with the monitoring activities.
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SSiream) flow monitoring and electrical
coglell rj- riecording at one site on
Arc 04" Creek

\ﬁeﬁ footed rock wallaby colony
—= GﬂItOl’Ing and

---T_er_al animal counts and locations.
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2 YWigirele alnfall events are generally Iow
m_r.amar With eregraphic effects.

SUmIT r' rainfalls are either localised
COr vectlve storms, or caused by slow
vag tropical low pressure systems.

*'”I'here IS very significant variability in
rainfall, that masks any trends
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Creek - 49, 1km? catchment.

SRAING it s theoretical only.

ﬁf 1 GW)

- rJO\j\ 9 the creek is rare (most years have

out very large flows do occur.

S*Elood frec

uency analysis has low

= Jc-onfldence due to the number of no flow

years, and the variability.
e A flow in 1989 of 150m?3/sec to 200m?3/sec
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Year Peak Flow Date Peak Flow (m~/s) Comment

1993 12 December 6.0

1994 - -

1995 16 January 47.5

1996 15 March 92.7

1997 7 February 10 Gauge not operating — estimated

flow from flood level

20 February
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COf rvvr** ents exammed flow went from
722(0) ro 9eak in about 10 minutes.

B Qrfjr::-t ents caused by short duration,
J QF‘- 2 rainfall bursts.

odelled using RRR model, can account
— fbr more than one runoff process.
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RIEYOE continuing loss, possibly due to
lzifeje £ek giavel deposﬂs

=v/iel e ce ofi a “base flow”, probably from
SEle rstored in the gravel deposits.

h_.l.-

.- «apld response once losses are taken up.

=

: Varlablllty In modelled parameters
probably due to limitations in rainfall data

Input.

I l



HJJJL m «J“'

Flowy ]r‘""' li-arid areas veny varlable

rloorIJ an have a big impact on road
errlc* ruicture

= J\}Icr 1 issues are associated with the
:'_.:. 1obility: of watercourses, and debris

= "Eue to high tlows (when they happen)
- and lew road usage, It Is best to design
reads to resist flooding
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> [alls JrJ\ﬂ& i85 the extensive use of cement
WEEEC I r COnNcrete pavements

Momee 1ng nas shown that creek systems
e_large losses, but rapid response
m_es
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- = Flow monitoring is difficult, but necessary
- if design flows are required
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2 |t wylilEl vv. 5 be difficult to construct and
mrrnguﬁ flxed Infrastructure In a movable
HrJ\/JQJ ent

Soirea am monltoring IS difficult, and will
liemain so
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-j"l-l.owever long term monitoring Is required
~ to define design flows



> DesjejgRile) vs are il ely 10 become more
JffJODfEslﬁ *as more venerable

IliStr UcGture is placed In arid and' semi-
el .;en\nronments
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= IS going to pay for and manage this
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— ﬂonltorlng?
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SNIE January 2007 floods caused
51 Jrnnu damage to road infrastructure.
SVVEr ,-= Jearning all the time how to build

ng ovable structures in a very mobile
Wironment.

Aﬂd zone hydrology is characterised by
extreme variability, and this makes It
difficult to predict flood flows.
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