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PREFACE
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The Workshop Coordinator gratefully acknowledges the effort and contribution made by the participants.

The findings of this workshop are  directed to managers, policy-makers and planners to ensure

appropriate consideration of flood potential in planning processes. The proceedings provide a solid

information base for future investigations and decision making.

The Coordinator would especially like to recognise  the assistance of the working group leaders, Dr Mike

Coates, Mr Doug Crossman, and Mr Laurie Steadman in maintaining group direction towards objectives.

The rapporteurs Mr Paul O’Neill, Dr Alice Kay and Mr David Marshall for their thorough and accurate

recording of group discussion and resolutions. Mrs Tracey Brown for her logistical support for,the

workshop and typing of manuscripts.
, d ,;

Further information on any aspect of these proceedings, or of the workshop generally may be obtained t

from:

The Regional Director

Department of Environment and Heritage

PO Box 3 130

Rockhampton Shopping Fair

ROCKHAMPTON QLD 4701

o r

The Assistant Executive Officer

Research- and-Monitoring-Section

Great Barrier Reef Marine Park Authority

PO Box 1379
TOWNSVILLE QLD 4810
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EXECUTIVE SUtiGARY
I, ) I.  ,’ ::4, ‘,

In ~January  of 1991 Severe Tropical Cyclone Joy crossed the eastern Australian coast near Ayr, Northern’

Queensland. Subsequently the cyclone turned  into a rain depression, causing widespread flooding
throughout various sections of the Fitzroy River catchment. Over 1Omm  was tiorded  in the

headwaters of the Connors River.

Extensive flooding occurred throughout the region and mom than 18.5 million megalitres of runoff :,

escaped down the Fitzroy River and into Keppel Bay., ‘, I,’

In response to this major environmental perturbation the Queensland National parks and Wildlife Service

undertook an extensive monitoring program to evaluate the impact of flooding on the marine ’

environment.

During the development of this project it became clear that other individuals and organ&ions  were&o
monitoring the effects of this event.. Some were involved in estimating the effects on agricultural

production, others the costs of additional welfare or emotional support, whilst others were considering

pe r sona l  impac t s .

In an endeavour to consolidate this information and establish an overall measure of the impact of flooding

the Queensland National parks and Wildlife Service organ&d this Workshop which was held in

Rockhampton on 27 September 1991.

At the workshop consideration was given to the impacts of the floods on social, economic, physical and

biological parameters.

Fifteen papers were presented in the morning session for the information of all participants. In the

afternoon session, participants divided into three working groups to discuss the specific impacts on the

aquatic, terrestrial and human environments. Each working group was requested to consider similar

matters and report back to the forum in the late afternoon.

As you might expect, all  groups were readily able to identify negative impacts of the flood. A few.

positive impacts were however recorded in the aquatic environment, with the opening of migratory

pathways and the expansion of available breeding sites being suggested as likely outcomes.,

V



Many of the impacts were the direct result of the physical actions of the mainstream flood flow. Loss of ,J~  1

soil, estimated to be about 18 million tonnes, and damage to riparian vegetation were considered to be the
p

,I

most serious loss to the terrestrial system, whilst the final  deposition of these same materials caused the

major impact on the aquatic environment.

\ /
1\ k
!

All groups identified effective transfer and availability of information as the key to minimising the future

impacts of major flooding events such as this. In particular, it was noted that there was a general lack of

baseline data against which comparisons and evaluations could be made. It was considered important to

establish these baselines and develop appropriate long-term monitoring strategies for thorough evaluation

and assessment of impacts.

Modelling studies were seen as desirable to indicate the range of impacts and ateas  of effect that could be

expected in any given circumstance. These models and the baseline data could then be utilised to develop

appropriate response kits for management agencies, landholders and other individuals likely to be ,I

effected.
h

It was noted that the Emergency Services of the region have already prepared such plans, however

continued evaluation of these plans was necessary to ensure minimise risk to life and property.

‘4

In summary, the participants agreed that the process of managing an emergency such as this flood event
can be divided into a number of phases:

4 Prevention
Whilst it is not possible to control the forces of nature it may be possible to prevent or reduce future

impacts by improved planning and management, and in some cases changes in land use practices.

b) Preparedness

An improved information network should enable managers, landholders and individuals to be more

prepared. With response plans available there should-beoiifusion  as to the appr%@ateC?ourse

of action for each situation.

‘)
?!+

!‘,  ‘i

c> Response

The response plans should facilitate more efficient and effective responses to flood situations,

thereby minimising impacts.

vi
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.’ This phase should also bk considered in the development of the response plans. The’ objective of :

t
: the first three phases should be to minim& this phase, so that conditions may return to ‘normal’ in

the shortest possible time. i 11 ),
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FORUM PAPERS





,:’

Ladies ,and  Gentlemen, welcome to the University of Central Queensland. I am pleased to be here today

to officially open this workshop on the effects of the 1991 Fitzroy River flooding. ‘1
: ,’

The flood experienced in Central Queensland early this year was the third largest this century, and in this

region flooding is not an uncommon occurrence. .) I S

The impacts of these floods were felt in all aspects of everyday life a&throughout the range of my ‘/ ”

electorate.

Many people and’industries suffered hardship during and after the flood, and for some it was more than

could be endured. In particular the impact on the grazing and small cropping sector were quite ’

substantial.

People in this region generally accept the effects these irregular disasters bring, however this does not

mean we should sit back and accept the consequences.

I was pleased to see the recent announcement of a State and Federal Government initiative to instigate a
Rockhampton Flood Management Study. The study is to be supervised by the Water Resources

Commission and undertaken by the consultants Camp, Scott and Furphy, and is a positive attempt by ’

Government to identify ways to better manage future floods and to lessen the impacts on the

Rockhampton community.

It is important to realise the overall effects of flooding and this workshop should start this process of

understanding. ).

I am sure that the spirit of cooperation engendered by the floods earlier this year will continue with you
today, and result in a very positive outcome.

No doubt today you will add to the already expanding knowledge base of the effects of flooding in the I,
region . /



1I congratulate the Queensland National Parks and Wildlife Service and the University of Central
Queensland for their initiative in formulating this workshop. I wish you well in your  deliberations today,

and look forward to the outcomes of your discussions. i

I am advised that the broceedings  from this workshop will be documented and I assure you that copies

will be provided to the relevant government Ministers for their information and consideration.
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Peter Baddiley
Queensland Regional office,  Bureau of Meteorology
B r i s b a n e

‘ >

A b s t r a c t

The arrival of Cyclone Joy during late December 1990 heraIded  the commencement of a period of severe

flooding along Queensland’s central  and north coast. One  of the worst affected areas  was Rockhampton’

and its surrounding districts where flood levels in the Fitzroy River were the third highest since records

began in 1860. Flood rains associated with Cyclone Joy occurred along the central Queensland coast

between Townsville and Rockhampton from about 23 December 1990 to 7 January 1991. The’highest
rainfall totals of 1000 to 2000 milliinetres~for  this period fell in the Connors River headwaters, a northern

tributary of the Fitzroy River. This discussion primarily focuses on the distribution and intensity of

rainfall in the Fitzroy River watershed during late December 1990 and January 1991, with comment on

.the  predominant weather patterns active during the period. Some comparison with the rainfalls which

produced the Fitzroy floods of 1918 and 1954 is also presented. The flooding caused high damages in

both the urban and rural sectors and required prolonged counter disaster activities to assist the

communities and landholders. The.flood  warning system for the Fitzroy River basin which plays a part
in these activities is very briefly described. I

Introduction

Most of the estimated $300 million damage attributed to Cyclone Joy resulted from the high intensity
rainfalls along the Central Queensland coast and the subsequent extensive flooding of river systems :

between Ingham and Rockhampton.

High level flooding of the Mackenzie and Fitzroy Rivers in particular caused high rural  damages during

the last week of December and the first week of January. The flooding at Rockhampton during the

second week of January was the third highest since records began in about 1860. About 260 homes :

were flooded and all road, rail and fixed-wing air transport links to and from Rockhampton were cut,

Six lives were lost in the aftermath of Cyclone Joy.

,



FLOOD WARNING SERVICES I
_,

The Flood Warning Centre in Brisbane issued 192 flood warnings during December and January. Many

of these were for flooding of river systems on the north and central Queensland coast affected by

Cyclone Joy and its rain depression. Flood warning services progressively widened to include other

areas of the State by the end of January as conditions continued to deteriorate in the Gulf rivers and

inland river systems.

Flood warnings were provided for coastal streams between Cooktown  and Ingham from 23 December

1990, as this part of the coastline came under the influence of Cyclone Joy. Warnings for coastal

streams between Townsville and Mackay commenced at 8pm on 25 December, and for Mackay to St

Lawrence at midnight on 26 December.

Flood warnings were provided for the Tully, Herbert, Haughton, Burdekin, Don, Pioneer, Connors,

Isaac, Mackenzie and Fitzroy Rivers and Funnel Creek in the weeks following Cyclone Joy’s crossing of

the coast near Ayr on 26 December.

River height predictions were provided for a number of key locations including Mackay and

Rockhampton. Services for these areas are discussed in more detail later in this report.

FLOODING

Main flooding and damage was in coastal streams between Townsville and Rockhampton, where

rainfalls exceeded 500 millimetres in the period 23 December to 7 January. In the Bowen  to St Lawrence

area, rainfalls for the same period totalled  1000 to 2000 millimetres, with rainfall stations in the Mackay

hinterland and in coastal districts immediately to the south of Mackay recording over 2000 millimetres.

Johnstone Rivers (Innisfail)

River levels in the North and South Johnstone Rivers peaked below minor flood level on 24 and 25
December.

Tully River

River levels in the lower Tully River around Enramo  initially peaked near minor flood level on 25
December. Flooding recommenced in the Tully River in the week commencing Friday 10 January.

Several moderate flood peaks occurred in the Tully River between 10 and 15 January, with water levels

slightly above the Bruce Highway at Eurarno.
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The’ Herbert River peaked below minor flood level around ‘the Christmas period. More serious flooding
,’

developed in the Herbert River from 10 January. Three  flood episodes occur-ted between 10 and 15

January, causing near major flooding at Ingham’and major flooding downstream at Halifax and : ”
neighbouiing  communities. The highest &ak at Gairloch was 11.32 metres on Saturday 12. ”

Floodwaters entered the main street of Ingham  which mqmed the commercial area to take precautions,
but was mainly restricted to flooding of house yards inlow  lying residential areas. ‘,

The .Hinchinbrook  Shire Council provide a local Flood Information Service during flood events which is

closely coordinated with the Bureau’s service.

Haugh ton River

The town of Giru on the lower Haughton River floodplain was inundated several times during,December  ‘,

and January. Four major flood peaks were recorded up to 17 January. The highest was 2.40,metres  on
Friday 4 January. Further flooding of Giru occurred in early February.

Burdekin River

. ~

. L

Minor flooding persisted in the lower Burdekin River and its tributaries until mid January. A series of
peaks were recorded at Inkerman Bridge between Ayr and Home Hill.

Severe flooding of the lower Burdekin River followed in the first week of February.

The Burdekin Shire Council closely monitored the recently installed ALERT system in the lower ‘1 j
Burdekin catchment, and provided detailed flood warnings for their area. The ALERT system’is a joint

project between the Bureau and the Council, and was installed only a few weeks before Cyclone Joy.
The Bureau Flood Warning Centre maintains close contact with Council officers during operational flood

warning periods. ( ‘(

Don River

The Don River near Bowen  responded to bursts of heavy rain throughout the period from 26 December

(when Cyclone Joy crossed the coast) until 4 January. Flood peaks at the Bowen  Rump Station were

generally about 5 metres, which causes moderate flooding of farming lands in the Don River delta.

Higher floods occurred in the first week of February. Close contact was maintained between the Bowen ”
: I ,’
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Shire Council and Bowen  SES. These organisations were using real-time information from the Don

River ALERT system installed in cooperation with the Bureau.

Proserpine River
i

River rises in the lower Proserpine River were below minor flood level because the new Peter Faust Dam

was near empty at the start of the event.

Pioneer River

The Pioneer River at Mackay had a series of sharp river rises and flood peaks during the period 27
December to 4 January in response  to periods of heavy rain in the Mackay hinterland. Main flood peaks

recorded were:

Thursday 27 Dee 1 1 0 0

Saturday 29 Dee 2000

Sunday 30 Dee 1 1 0 0

Thursday 3 Jan 1 4 0 0

Friday 4 Jan 1 5 0 0

J
6.95 metres (Moderate)

6.90 metres (Moderate)
3

7.60 metres (Major)
7 . 4 0  m e t r e s (Major)
7.00 metres (Moderate)

The higher peaks occurred with the high tide. Flood levels were below the levee  protection for Mackay,
although the 7.6 metre peak caused some ‘street flooding of the Cremorne area. A flood level of 7.8
metres at Mackay starts to cause more serious flooding. There was obviously severe local and drainage

problem flooding throughout the period at Mackay, and considerable attention was placed on the high

risk of serious flooding from the Pioneer River.

F
Flood warnings were current for the area almost continuously from 25 December. Warnings were

updated at about 3 hourly intervals during critical periods. Forecast heights/times were given for the 8
river  level at MGk~andese  were accurate wn.liiinibotitO~2  metres. TliilZj$X~predictibne~?o~

an over-estimate of 0.4 metres (predicted 7.4m,  peak was about 7 metres).

The Bureau Flood Warning Centre worked in close consultation with Ulman & Nolan engineers who

provide advice to Mackay City Council as to detailed flood effects and preventative actions.

,
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THE ROCKHAIC~PTON  FLOOD :: /’ ’ :,’,/ ,1/’ ‘1,,’
; ,.

In the days and weeks following the coastal crossing of Cyclone Joy near Ayr on 26 December, the City ’ )
of Rockhampton experienced its most damaging flood in thirty seven years. The Fitzroy River at

Rockhampton finally reached  a peak of 9.3 metres on Saturday 12 January which is the third high+
, since records began in about 1860. ‘,

If
I

The Fitzroy River basin covers an area of some 140,000 square kilometres to the east of the Great
Dividing Range in central Queensland. Its major tributaries are the Nogoa, Comet, Isaac, Connors,

Mackenzie and Dawson Rivers.

”

I,/ I
As was the case for the Cyclone Charlie flood almost three  years iigo,  the 1991 flood at Rockhampton

was primarily caused by high rainfalls and flood runoff from the Isaac-Connors system to the north of

Rockhampton, together with lesser flows from the Mackenzie, lower Dawson and  the Rockhampton
a r e a .

Fit?roy  Basin Rainfalls
I’

,.‘,

Flood rains were recorded along the central Queensland Coast between Townsville and Rockhampton

from about 23 December to 6 January, caused by Cyclone Joy and its continuing rain depression after
crossing the coast near Ayr on Boxing Day. The attached table shows 24 hourly rainfalls (to 9am)  for

key stations in or adjacent to the Fitzroy drainage basin.

Within the fortnight of rain in the area, two periods of heavy rain occurred which contributed

sig@icantIy  td the Rockhampton flood. The first period was from 27 to 30 December where rainfalls I

were typically 150 to 250 millimetres per day in coastal areas from Rockhampton northwards. The

highest one day total reported from within the Isaac-Connors system was 458 millimetres at Blue

Mountain (30 kilometres inland from Sarina) for the  24 hours ending 9am,  30 December.

Three day totals (to 9am Sunday 30 December) in the Isaac-Connors River system included Blue

Mountain 831 millimettcs,  Nebo 366 millimetres and Carfax  297  millimetres. The Rockhampton district
also recorded very high rains in the same period with totals including Rockhampton 495  ,millimetres, 1

Yaamba 627 millimetres and Mt Morgan 5 14 millimetres.

The second burst of heavier rain was from 2 to 5. January with Blue Mountain recording a four day total

of 717 millimetres. Rockhampton received a further 192 millimetres in the four days to 9 am Saturday 5

January. Showers and thunderstorms persisted for the next week.
‘.
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Local flooding at Rockhampton

Severe local flooding was generated in the areas of heavy rain. The Fitzroy River at Rockhampton rose

quickly during Saturday 29 December and overnight to reach 7.45 metres by late Sunday. This was
primarily produced by high runoff from the local streams flowing into the Yaamba to Rockhampton reach

of the Fitzroy River. A river level of 7.3 - 7.4 metres was maintained at Rockhampton until Thursday 3

January when slow rises commenced with the arrival of the leading edge of the upstream floodwaters.

First flood peak at Rockhampton

The fast period of heavy rain in the coastal districts between Rockhampton and Mackay caused river

levels in the upper Connors River and Funnel Creek  to rise rapidly to major flood levels during Thursday

27 and Friday 28 December. The Connors River at Cardowan peaked at 16.8 metres during the morning

of Sunday 30 which is about 2.3 metres less than the Cyclone Charlie flood of March 1988.

Peak flows from the Connors-Isaac system extended to the Mackenzie River at Tartrus during Sunday
and Monday. The peak flood level at Tartrus was 18.1 men-es  early on New Years Day (Tuesday). At

this station, flood levels had exceeded the March 1988 flood by 0.2 metres.

The flood peak travelled down the Mackenzie during the first few days of January to reach the Fitzroy

River at Riverslea overnight on Thursday 3 January. Combined flows from the lower Dawson River and

the Mackenzie River produced a flood peak of 27.2 metres at this station. This peak extended to Yaamba

by Sunday 6 January (16.5 men-es), and Rockhampton recorded its first peak of 9.15 metres on Monday
7 January. By this time, all road and rail links to Rockhampton were cut, and several hundred people

had been evacuated from residential properties. The Rockhampton airport was closed from Saturday 5
January.

Second flood peak at Rockhampton

Rockhampton’s second flood peak was again generated in the Connors and Isaac River system. The

renewed onset of very heavy rains in this area during 2-5 January resulted in high volume flood runoff

from the upper Connors River with levels slightly higher than those experienced five days earlier. The

Mackenzie River at Tartrus peaked at 18.0 metres on Sunday 6 January, only 0.1 metres below its first
peak.

The Fitzroy River at Riverslea had fallen less than  1.5 metres when it began to rise again early on

Monday 7 January. The final peak at Riverslea was 28.04 metres on Tuesday night. Major flood levels

8



downstream at Yaamba and Rockhampton  remained almost  steady in the days followmg  their first peak I

before commencing very slow rises with the second floodwaters. Yaamba finally peaked at 16.65 metres

on Thursday 10 January. .At Rockhampton, flood levels peaked for the second time at 9.30 metres ‘on
Saturday, 12 January, fifteen centirnetres higher than the Monday peak.

,’
,

‘I.
By 9am Monday 14 January, water levels at Rockhampton had fallen about half a mette  and clean-up,

operations were well underway.

Comparison with prbvious  floods at Rockhampton
I I

‘,  ,/,

The Rockhampton flood peak of 9.3 metres was the thjrd  highest since records began in about 1866.’

The highest on record  is the January 1918 flood.of  10.11 metres, followed by the 9.40 metre flood of

February 1954. (See attached figure showing a plot of the river heights recorded in each of these

e v e n t s ) .

In terms of duration of flooding, the 1991 Rockhampton flood is similar to the 1954 flood. For 8”

example, the 1954 flood and the 1991 flood remained above 8 metres for about 13 days. Whilst this is a

significant period for flood operations, it is worth noting that the 1918 flood remained above 8 meties  for
26 days, and above 9 metres continuously for 13 days.

Fitzroy River Flood Warning System

The Bureau of Meteorology provides flood warning services for the Fitzroy River basin. A network of

volunteer rainfall and river height observers provide reports to the Bureau computer systems via a
terminal connected to the observers’ telephones. The river height reports arc collated automatically into ;

bulletins which are sent to police, radio stations, State Emergency Service and local authorities. ’

The rainfall and river height data is analysed by the Bureau’s Flood Warning Centre  in Brisbane. Flood
warnings for the Fitzroy River and its tributaries are issued to the authorities active in flood operations,

including those listed above. River height predictions are given for the Fitzroy River at Rockhampton.

The Bureau works closely with the Rockhampton City Council and the State Counter Disaster

Organisation during flood periods. (For further details, refer to the Bureau of Meteorology  booklet

‘Fitzroy Flood Warning System’).

9



Bureau river height predictions for Rockhampton

A summary table of predictions made for Rockhampton is given. The warning of 1645,31  December

provided approximately six days warning (to the Rockhampton peak) that a flood was expected with

flood levels possibly higher than the March 1988 (8.4 metres). This was issued before key upstream

stations had peaked. At this stage, the timing of the flood was estimated to be about Wednesday 9

January.

Subsequent predictions for Rockhampton were made difficult by the continuing rain in the catchment area

(see Table l),  and were updated as the situation changed and upstream river station peaks were recorded.
Considerable pressure was placed on the Bureau predictions in the days leading up to the first peak, with

other predictions being generally at the 1954 flood level (9.40 metres), and higher.

The fmt quantitative prediction was given at 8.8 metres on Tuesday 8 or Wednesday 9 in the warning of

Tuesday 1 January. The warning of Wednesday brought the timing of the peak forward to Monday or

Tuesday. The Thui-sday  warning (1630 hours 3 January) updated the peak to about 9 metres with a 3 to

4 day lead time. The Saturday 5 Jtiuary prediction was updated to about 9.2 metres with a lead time of

,l to 2 days.

The river level at Rockhampton peaked at 9.15 metres overnight Friday and remained steady during

Monday.

In the warning of 1030 the next day (Tuesday), a prediction that Rockhampton would commence to rise

during Wednesday or Thursday and be ten to twenty centimetres higher that the 9.15 metre peak during

Friday night and Saturday. The final  flood peak was 9.30 metres early Saturday morning.

Interaction with External Organisations during Fitzroy Flood

Bureau flGGGGZi~f@Gi&i~~gular  briefings and~iKfo~Giidirectly  toREkh%mpton  City

Council, Queensland Railways, Capricomia Electricity Board and State Emergency Service in addition to

the flood warning and river height bulletin distribution.

A number of live or taped interviews were given to ABC Rockhampton (radio) in particular. The Bureau

of Meteorology office at Rockhampton handled numerous enquiries throughout the flood period. Flood
warnings and predictions were also available through the Bureau’s telephone recording service (1190 in

Brisbane, 1196 in Rockhampton).



The Bureau’s Flood Warning Service is based on a range of different data collection and ~communication

systems. The rainfall and river height datais processed by the Flood Warning Centre in Brisbane which

formulates and issues the flood warnings and forecasts to the media, Police, State Counter Disaster I
Organbation/State  Emergency Service, and local Councils, and several other organisations. Flood ~

ALERT systems have been installed in the Johnstone  Rivers (Innisfail), lower Burdekin  River and “ ’

tributaries (Ayr):  and the Don River (Bowen).  In each case, the ALERT system is jointly operated by the

Bureau and local Shire Council. These systems automatically provide real-time rainfall and river height
data through radio communications to a base station computer located at the Council offices. During the

flooding associated with Cyclone Joy, the ALERT systems proved to be of tremendous value to the

Councils and the Bureau. Overall the ALERT systems functioned well, although there was a number of
station failures which are being investigated. ‘,

In the other river basins, the primary data is obtained from a volunteer rain and river observer network.

maintained by the Bureau. This &vice, known as a ROT (Remote Observer Terminal), connects  to the

observer’s telephone and enables direct transmission of reports to the Bureau computer. This system’

functioned without fault, apart from the odd failure of individual ROTS.

Some key river height information is also obtained through Water Resources Commission .gauging
stations which have a telephone-telemetry capability. For these, the Bureau computer telephones a device

at the WRC Station and collects the current river height. These stations are proving to be a valuable
contribution to the flood warning service. Most operated continuously through the floods, although there

were a few individual station failures.

All of the above systems rely on Telecom telephone communications to the Bureau’s Flood Warning

Centre. In this event, telephone services remained reliable.

River height bulletins (up to 5 times daily) are automatically prepared and despatched  via telex and
facsimile by the Bureau’s regional computer system (AROS). ”

This system enables river height and bridge level details to be received by the police, SES, media and

local Coun& within one hour of the Bureau receiving reports. AROS also handles the dissemination of

cyclone and flood warnings, and the routine weather forecast products. AROS enabled a timely and

effective information flow between the Flood Warning Centm  and the organisations involved in ,the  flood

warning and response system.

:
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Station Daily Rainfall (millimetres)

27/12  28112  29/12 30/12 31/12 l/l

Marlborough

Byfield

Yaamba

Yeppoon

Rockhampton

Mt Morgan

S a r i n a

Blue Mountain

Nebo

Carmila

Carfax

Moranbah

St Lawrence

Emerald

Clermont

Capella

242 125

1 2 2 0 8

7 256

9 1 3 6

7 1 6 3

8 1 6 9

3 4 7 2 6 1

2 8 1 2 0 6

1232 70

1 2 2 193

23 73

59 55

3 7 1 5 2

1 2 5

18 94

7 5 5

171

1 8 3

2 3 7

1 4 7

1 9 2

2 4 1

165

134

195

140

104

8 1 2

3 1

2 3

44

20

1 4

5

1 4

12

4

167 4 5 8

2 9 2 6 7

1 9 2 2 0 5

4 7 177

2 9 8 4

2 3 2 90

46 122

5 2 1 4

50 17

8 2

3 8

8 3

19

3

7 3

0.2

2

7 1

2 0

6 1

2

2/l 3/l

112 11

48 17

7 8

14 11

18 40

10 10

1O524  136

108 124

41 60

44 66

4 11

4 5

2 1

2 5

2 8

82 4

FITZROY BASIN RAINFALLS

.-  --

4/l

6 6

1 0 0

8 3

90

7 7

7 1

2 6 8

2 9 5

131

410

1 0 0

6

1 0 0

15

2 9

2 8

5/l

105

6 6

21

5 7

9 4

1 9 0

3 3

2 9

7 5

1 9

4

4 5 2

6/l

1 1

4

16

5

8

6 9

5

9

1

2 2

2 0
!

1 2

4 5 ‘4

Notes: 1. Subscript used where rainfall total is for more than one day. For example,
2 indicates that rainfall is for 2 days.

2. Gaps can be either zero or NO REPORT.
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FITZROY RIVER - DECEMBER 1990/JANUARY  1991

KEY RIVER HEIGHT PREDICTIONS FOR ROCKHAMPTON

Issue Date & Time Rockhampton Prediction

31.12.1990 MON 1130

01.01.1991 TUES 1130

Expected to be similar but possibly higher than March 1988

8.40 metres by Wednesday 9.1.1991

Approximately 8.80 metms by 8 or 9.1.1991 (Reach 8.00

metres during Saturday 51.1991)

02.01.1991 WED 1130 Approximately 8.80 metres by 7 or 8.1.1991 (Reach 8.00

metres by late Friday 4.1.1991 or Saturday 51.1991)

03.01~.1991 THUR 1200 Approximately 8.80 metres by 7.1.199 1 (Reach 8.00

metres by late Friday 4.1.1991 or Saturday 51.1991)

03.01.1991 THUR 1630 Approximately 9.00 metres by 7.1.1991 (Reaching 8.50

metres by Friday 4.1.1991)

04.01.1991 FlU  1130 Approximately 9.00 metres overnight Sunday 6.1.199 1 or

Monday 7.1.1991

05.01.1991 SAT 1115 Approximately 9.20 metms overnight Sunday 6.1.1991  or

Monday 7.1.1991

06.01.1991 SUN 1115 Close to its peak at 9.00 metres, slight rises of about 0.10

metres possible with high tide this afternoon. Floodwaters

cutrent.ljGithe  Mackenzie River will reach the

Rockhampton area late this week. These floodwaters are

not expected to cause renewed rises at Rockhampton, but

will prolong major flooding into next weekend.

06.01.1991 SUN 1700 Close to its peak at 9.05 mettes  - generally remain steady

overnight tonight and during Monday.

14



06.01.1991

/

;*’
I,

07.Ol.i991  M O N  1 7 0 0

0 8 . 0 1 . 1 9 9 1 ‘IVES  1030

.,I, I’
.’ ! I

‘1 b :’ I

Steady at 9.12 petres  - cio&  to peak ge&rall~  tim’ain
,,I

steady although  slight rises may continue through until

Monday  a f te rnoon . !

: ,,I
Steady  after peak of 9.15 metres today. Floodwaters not

expected to cause renewed rises but will maintain major

flooding into this weekend. Flood levels expected  to’remain

generally steady this week
I

I
&e Rockhampton rive’r  level is expected to be about- i0 to ’

20 ceritimetres  higher thaq  the Monday peak of 9.15 metres ”

I

during Friday night and Saturday.

I



ASSESSMENT OF THE 1991 FITZROY RIVER FLOOD
HOW MUCH WATER? ri

Mike Keane
Water Resources Commission
Rockhampton

1. Introduction

1.1 ,,  Why measure flooc@?

As the water agency for Queensland, the Water Resources Commission manages water in this
state. The Commission is responsible for assessing the surface water available, so it is

important to quantify the volume of flood runoff. This is emphatically so in Central

Queensland, as the climate here has a marked annual variability in the rainfall and runoff of wet

years compared with dry years. The runoff of a major flood can exceed the average annual flow

several times over for most Central Queensland streams (Fig. 2).

2. Fitzroy River Basin

With a catchment area of over 140 OOOkm2,  the Fitzroy basin is the largest outflowing along the

east coast of Australian and nationally is exceeded in area by only the Murray-Darling system.

The Fitzroy basin comprises six major river systems:

Nogoa, Comet, Mackenzie, Isaac-Connors, Dawson and Fitzroy.

The Nogoa and Comet join to form the Mackenzie. The Connors flows into the Isaac, which in

turn flows into the Mackenzie. The Mackenzie and Dawson join to form the Fitzroy, which
fl~th~h-R~l-i~~K~l-~~(~i~I-)~)l----  - -

4

This large basin experiences heavy rainfall from a range of synoptic processes and atmospheric

conditions. Major flooding is usually associated with tropical cyclones and easterly trough lows

which cause heavy rainfalls sometimes over large areas. The area prone to the heaviest rainfalls

is the upper part of the Isaac-Connors sub-catchment, inland from Sarina. Each of the major

river  systems have had major floods in the past.

16 d
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2.1

2 . 2

2 . 3

The Commission currently has 50 automatic river gauging stations located in the Fitzroy basin.

, These continually record the prevailing stream level. Flow volume measurements taken at these

stations over the range of flows have established the relationship between stream level and , ,
stream flow at these sites. This allows for the accurate assessment  of stream flows in the basin. ”

These gauging stations were installed over the past 25 years and some stations now allow direct

interrogation and data downloading via telephonic links. The continual record of stream flows.,I
built up over this time has established an understanding of the stream flow behaviour of the‘<
Fitzroy basin.

Historical floods
,/’

A long and well documented history exists of major floods occurring throughout the Fitzroy

basin. The 1991 Fitzroy flood  peak has only been exceeded by the 1918 and 1954 floods, since

records were kept and hence is the largest flood to be measured by the Commission’s automatic

gauging stations.

The records available for these earlier-major floods consist at best of the manually read river

heights during the flood. Gauge boards to record river level were generally  installed at locations
along the river systems close to settlements. In the Fitzroy system, long term river level records

are available at a number of locations, including:

. Fitzroy River at Rockhampton y for flood levels only in this tidal section

. Fitzroy River at Yaamba - for flow records and flood levels in this :

section just above the tidal limit

. Fitzroy River at Riverslea - for flow records and flood levels
:

. Mackenzie River, at Tartrus - for flow records and flood levels
”

Limitation of earlier flood records

To accurately assess the total volume of Fitzroy flood flow, it is especially important to assess

flow near the flood peak, as major ‘Fitzroy floods are characterised  by remaining at near peak

flows for many days (Fig. 3).
11
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The gauge locations above share a common problem, with part of the peak flow spreading

across a wide floodplain at all these sites (Fig. 4). So while providing a valuable record of

historical flood levels, these locations are less than ideal for quantifying peak flood flows.

Quite a number of factors make’it difficult to have a consistent measure of flood flow across a
floodplain. Local  topography, including hollows, old flood channels and rises affect flow

patterns. Vegetation, including trees and dense seasonal crops, can cause eddies and waves,

affecting flow levels and velocities. The efforts of man and changing land use between floods

also affect flood flows through a floodplain. Debris gets caught on stock fencing and roads,

bridges, culverts and local landfills impact on flood flows. All these factors increase the

possible errors in assessing flow across a floodplain.

Flood breakouts over a floodplain also reduce the sensitivity of flow measurements there. A
small rise in flood height over a wide breakout can greatly increase the flow rate, comparedwith

a site where high flows are totally confined by high banks.

2 . 4 Flow  gauging at The Gap

z.
The installation of an automatic gauging station at The Gap site in 1964 has overcome the

problem of measuring peak flows that occurs at the other sites. This site consists of a stable

section of the Fitzroy some 90km upstream of Rockhampton. The site commands 97% of the

Fitzroy catchment within high banks.

Numerous stream gaugings there during the 1978,1983  and 1988 floods achieved consistent

readings for flows up to 9 5OOrn3/s,  while even higher flows are still contained by the high

banks there (Fig. 5). This site has allowed a reliable relationship to be established between river

height and flow for the full range of flows experienced in the Fitzroy.

275-Reassessment-f-IiiStmical-flood-flows

Once a reliable height-flow relationship was established at The Gap, this allowed cross-checking

of the height-flow relationships at other sites, as for most floods the total volume of flow can

now be ascertained with some confidence for various locations along the river system. This
capability has resulted, for instance, in reducing the assessed 1918 flood peak at Yaamba from

32 500 m3/s  down to 18 000 m3/s,  and the total assessed runoff in 1918 from 50 million Ml

down to 32 million Ml.

18
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This, oven&imation’of  the 19 18 fioodi  flows resulted from ‘over-estimating the flow velocities, ‘,

over the floodplainat the Yaamba site for the 1954 flood. Themriver  height-flow relationship’sb
~

,’

3.

3.1

obtained for Yaamba from the 1954 flood was then extrapolated to estimate the higher 1918 : ;

flood flow. Flood flow velocities a& often over-estimated. The highest flood velocity ”
measured in the Fitzroy through Rockhampton, for instance, has been just 4rdrs (14.4

km/hour). Many people estimate flood velocities in this high energy section of the ,Fitzroy  are
much faster than this.

8, ,I’

1991 Fitzroy flood flow records

Based on the records and experience gained from previous floods, and having a network of

gauging stations in place, the Commission was therefore in a good position to quantify the 1991
Fitzroy system flood flows and to establish which tributary river systems this rimoff’came from.

”

Flow records from periphery of Fitzroy, Basin

Looking firstly at the records obtained from gauging stations in December 19gO/January  i991

on the various tributary and major river systems draining the periphery of the Fitzroy basin; a

pattern for the 1991 Fitzroy flood emerges. The various gauging stations discussed are shown

on Fig. 1, while the flow volumes are summarised in Table 1.

3.‘1.1 Funnel Creek
,’

Funnel Creek drains the north east comer of the Fitzroy basin, inland from Sarina,  and flows

into the Connors River. The daily runoff totals for Funnel Creek at Main Road gauging station

show very high runoff occurring in two distinct events (Fig. 6). 1’

The upper catchments of Funnel Creek, the Connors River and their tributaries  are located on the
inland side of the coastal Connors Range. This area can receive very high rainfall, especially

when tropical cyclones cross the coast in this region. This occurred with Cyclone Joy in late

.December  1990. A second period of very heavy rainfall occurred in the Connors sub-catchment

in early January 199 1.

The total runoff from the 1075km2  upper Funnel  Creek catchment in December ,@O/January

1991 was 1450mm. /



The Braeside gauging station on Denison Creek, a tributary just to the west of Funnel Creek,

recorded 1169mm  of runoff from its 775km2  catchment over this period.

3.1.2 Connors River

The recording apparatus at two gauging stations just to the south along the Connors at Gins

Leap and Pink Lagoon were both  inundated at the peak of the flood flows there. River flows at

these stations for this period have therefore been estimated using the available data. This

includes the stream level record available before the recording equipment was inundated, the

manually read river heights from a nearby flood warning gauge, the known behaviour of

previous floods at these stations, rainfall records and the volume of flow required through these

stations to obtain the water volumes recorded at downstream gauging stations.

The gauging station at Gins Leap covers the 132Okm2  upper catchment of the Connors. The

estimated runoff from this catchment was 1409mm.

The downstream station at Pink Lagoon captures most of the Connors sub-catchment, including

tributary flows from Funnel, Denison, Nebo and Bee Creeks. The estimated runoff from its

8675km2  catchment was 898mm.

3.1.3 Upper Isaac River

Just to the west, the Deverill gauging station covers the 4155km2  upper Isaac catchment, being

the inland part of the Isaac/Connors sub-catchment. Thisstation recorded much reduced runoffs
and flows compared with cat&tents  nearer the coast (Fig. 7).

3.1.4 Mackenzie River

The-Mackenzie-River-at-Bingeg~~~~g-s~tion-cap~~-a-l~ge-~~~km2-catchmen~~

which comprises the western part of the Fitzroy basin, including the Nogoa and Comet sub-

catchments. The runoff flows recorded through Bingegang mostly came from the north-east

part of this sub-catchment (Fig. 8).

The 16 72Okm2  sub-catchment of the Nogoa above Emerald flows into Fairbaim Dam. With  a

storage capacity of 1440 00 Ml, or some 3 years average annual flow for the Nogoa, Fairbairn

20
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was Queensland’s largest storage,when  completed in 1972. All’the runoff from the Nogoa sub- I
catchment due to Cyclone Joy rainfall was contained in Fairbaim’s storage.

/ 3.1.5

There were some minor flows from the 17 225km2  Comet sub-cat&n-rent  due to .Cyclone  Joy’

rainfalls  This came from the south-western highland rim of the Fitzroy basin and these flows ’ j ,‘I

were largely confined within the Comet system itself.

/
Dawson River

3.1.6 Don River

‘, Returning closer to the coasf.  the results from the Don at Kingsborough gauging station show

that them was still reasonable runoff here (Fig. 10). This 61Okm2  catchment is on the inland
side of the coastal ranges, south of Rockhampton. ‘I,

3.1.7 Neerkol Creek ’

In 1987 a gauging station was installed on Neerkol Creek near Stanwell  township, just west of

Rockhampton. This will be used to monitor cooling water discharges from the Stanwell  Power

Station. This site recorded very high flows from this small 51Okm2  catchment, particularly  in : ;

the late December period when Cyclone Joy was initially crossing the coast (Fig. 1’1’). These

records show the high runoffs experienced on the coastal side of the ranges. , , :

3 . 2 Summary of tfibutary  and river system flows

The flow records  of the tributary stmarns  and river systems detailed above show that very high i i

runoffs were experienced in the Connors sub-catchment, while quite high runoffs were also
experienced from the more coastal ranges in the Rockhampton area.

Runoffs decreased generally as you proceeded from north-east to south-west across the Fitzroy ,;

basin, that is away from the influence of Cyclone Joy. This runoff pattern is in complete I, “0

agreement with the rainfalls recorded over this period.

21

The recordings for the Dawson at Woodleigh gaugmg  station show that there was ;virtually  no

runoff from the large 28 44Okm2  upper Dawson sub-catchment (Fig. 9).
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3 . 3 Initial Fitzroy flood flows F.

Heavy local rainfall in the Rockhampton region due to the influence of Cyclone Joy from 27 to
29 December, 1990 caused the initial stream rises in the Fitzroy. This resulted in moderate

d

flooding in Rockhampton. Local tributary streams experienced very high flood flows from thii

rainfall. These tributaries flow into the Fitzroy downstream of the Mackenzie-Dawson junction,
from where the main river becomes the Fitzroy. These local  tributaries include Neerkol-

Scrubby, Alligator, Princhester, Marlborough and Gogango Creeks.

While individually these local tributaries are considered minor compared with the Fitzroy, they

have a total  catchment of over 10 9OOkm2. Aside from the coastal portion of the Connors sub-

catchment, the Rockhampton region is the next wettest area of the Fitzroy basin.

The two main tributaries in the immediate Rockhampton area, Alligator and Neerkol-Scrubby

Creeks, have catchments in the higher rainfall coastal area. These tributaries join the Fitzroy

downstream of The Gap gauging station and both would have contributed significant inflows to
the Fitzroy in the  December 199O/January  1991 flooding. The broad floodplain topography

along the lower sections of both these tributaries would limit sudden stream rises in the Fitzroy

from these catchments.

Y

The runoff from these local tributaries maintained moderate flood rises in the Fitzroy until the

main flood flow came down from the northern Connors sub-catchment.

3 . 4 Main volume flood flow

The main volume of the 1991 Fitzroy flood came from the Connors sub-catchment. This was i ’t
supplemented by inflows from the other river systems (Isaac, Mackenzie and Dawson) and

smaller tributaries as it flowed through the Fitzroy system and out into Keppel Bay and the cr:
PacificGceanbeyond.

This large flood volume was recorded on its passage to the sea at the following gauging stations:

3.4.1 Isaac River at Yatton

This gauging station is located just downstream of the Connors confluence with the Isaac. The

record of flows here  show two distinct flood peaks which correspond to the two periods of very
high rainfall received along the coastal ranges (Fig. 12). The initial flood peak recorded at

2 2 ii
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Yatton Gas high,er  than the ‘second  peak. The total .flow’  past ‘Yatmn  during this flood was over
‘> “,I

’

12 millio&.  i

,j.  4.2 Mackenzie River at Tartrus ,i(

: ‘8

:
.’

This gauging station also recorded two distinct;flood  peaks of near equal level (Pig. 13).  The

inflow through Tartrus, in addition to the Isaac-Connors flow recorded through Yatton, included

runoff from the 52 595km2  Mackenzie sub-cat&net&  as recorded at Bingegang. Over 13

million Ml was recorded as flowing past Tartrus. :,

3.4.3 Fitzroy River at Riverslea ” ‘,  ,
,’

This gauging station recorded the flood flows through Tartrus, but with the additional

contribution from the Dawson catchment of 50 83Okm2  and the adjoining tributary streams (Fig.

14). The volume of flow recorded past Riverslea was over 16 million Ml.

Much of this additional inflow came from the lower Dawson tributaries, including the Don and

Dee Rivers and Mimosa Creek. The local Fitzroy tributaries, ,including  Gogango Creek, would

have contributed to the initial flood rises. The second flood peak was higher at Riverslea than

the first peak.

3.4.4 Fitzroy River at The Gap

The records of this gauging station are the linchpin on which the assessment of the major Fitzroy’

peak flows, including those of upstteam  gauging stations, are based (Fig. 15). The distinction

between the two separate major flood peaks was less pronounced, having been largely

dampened out at The Gap. The second peak at The Gap &as higher than the first peak.

The initial stream rises at The Gap would be due to local rainfall, including flows down

Marlborough and Princhester Creeks, which enter the Fitzroy from their near coastal catchments

just upstream of this station.

The total flow recorded in the Fitzroy at The Gap gauging station from 26 December 1990 to 31

January 1991 was over 17 million Ml.

,‘,
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3.4.5 Summary of river flow volumes

A summary of the volume of flow recorded at all the gauging stations mentioned above is given

in Table 1 below.

Table 1

Stream

Summary of 1991 Flow Volumes for Selected Gauging Stations
in Fitzroy Basin from 26.12.1990 to 31.01.1991

Gauging Station Flow Volume Catchment Area Runoff

Funnel Creek Main Road 1558fKlOMl
Denison Creek Braeside 906OOOMl
Connors River Gins Leap 186OfKlOMl

Connors River Pink Lagoon 7787OOOMl
Isaac River Deverill 548 000 Ml
Mackenzie River Bingegang 1348OOOMl
Dawson River Woodleigh 72OOOMl
Don River Kingsborough 138 000 Ml
Neerkol Creek Capricorn Hwy 2 14 000 Ml

Isaac River Yatton 12 140000Ml
Mackenzie River TartlU 1336OOOOMl
Fitzroy River Riverslea 16 545 OfKl  Ml
Fitzroy River The Gap 17 148 000 Ml

1075 km2

775 km2

1 32Okm2

8 675 km2
4 155 km2

50 790 km2

2844Okm2

610 km2

510 km2

212OOkm2

75 445 km2
132 090 km2

135 860 km2

1450mm

1 169mm

1409mm

898mm
132mm

26mm

2mm

225mm

419mm

573mm
177mm

125mm
126mm

Note that the above stream flow figures are based on the best information available at

present. Additional stream flow measurements iKtEfuture  may well result in some alteratioKs&-

the above figures.

4 . Character of Fitzroy River floods

Major floods in the lower Fitzroy are characterised  by the long time they remain at near flood

peak. They therefore involve very large volumes of runoff from part of this

140 0OOkm2  catchment.
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Attenuation of ‘Fitzroy flood peaks,’ or reduction of the &&level, while extending the “fiood,&ig  / 18I
time:  is, a pattern common to flood flows through all long river systems. It also takes time :for
the runoff to flow through such a lengthy drainage system as the Fitzroy’s.

I
4.1 Extent of Fitzroy, flooding

‘, ‘, 3’

The earlier .1988  Fitzroy flood provided some graphic evidence of how the Fitzroy systexi~ ,:
behaves. Tropical Cyclone Charlie’dropped heavy flood rains along the coastal ranges inland :
from Sarina over just a few days. Rainfall in the rest of the Fitzroy basin was limited.

The extent of the lands flooded from this heavy rainfall occurring in just the Connors sub-

catchment was later graphically captured by LANDSAT imagery, recorded asthe flood peak

reached Rockhampton 10 days after the rainfall.
1 8’ ;/‘,

These satellite imagery pictures showed where the floodwaters had spread to as the flood peak

passed along the lower Connors, lower Isaac, lower Mackenzie and Fitzroy Rivers. In places

these floodwaters spread across floodplains 10 to 15km  wide. ,

Floodwaters flowed back up the broad floodplains along the Mackenzie above its confluence

with the Isaac and over the lower Dawson floodplain above its confluence with the Mackenzie.

4.2 Constrictions along Fitzroy system

At sections along this river system, the floodplain narrows where it is constricted by hills. The

river is particularly’constricted in the 170km reach from where the Mackenzie and Dawson
Rivers join (to form the Fitzroy) to downstream of The Gap. This section acts as a choke on

flood flows, along with other constrictions upstream on the Mackenzie. Like water, flowing out “Ii
the plug hole of a bath tub, it takes time for the water stored across the broad floodplains above

these constrictions to get through the opening available.

The corollary to this is that for large flows in the Fitzroy, very large volumes of runoff are .
required to fill these floodplains and allow the water level (which equates with the flow rate) to I,
rise downstream. I ”
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4.3 Flood volumes of major Fitzroy floods

The relationship between major floods and flood volumes in the Fitzroy is shown in the data on

the four largest Fitzroy floods, as given in Table 2 below.

Table 2

Details of Major Fitzroy Floods

Year of Flood Peak Flow Flood Volume

1 9 8 8 9 5OOm3/s 5 million Ml

1991 14 5OOm3Is 17 million Ml

1 9 5 4 14 75Om3/s 21 million Ml

1 9 1 8 18 OOOm3/s 32 million Ml

Rockhampton Flood Gauge

Max-Level Time over 8.0m

8.4m 3 days

9.3m 13 days

9.4m 13% days

lO.lm 26 days

In summary, major floods in the Fitzroy are the result of very large volumes of flood runoff

occurring somewhere in the very large Fitzroy basin. So while the 1918 flood peak flow was

over twice the 1988 flood peak flow, the 1918 flood volume which produced that peak flow was

over six times that in 1988.

4.4 Source of major Fitzroy floods

The two most recent  Fitzroy floods in 1988 and 1991 were due largely to very heavy rainfall in

the Connors sub-catchment, which comprises only some 7% of the Fitzroy basin. Rainfall
records for 1918 and 1954 show that the heavy rainfall which caused major flooding then was

much more widespread. The Nogoa and Comet sub-catchments both had very high rainfalls

then.

The pattern of heavy rainfall which results in major Fitzroy floods will vary with each event.
The choking of Fitzroy flood flows through The Gap section though does make the behaviour of

major floods in the lower Fitzroy predictable, no matter where the runoff comes from in the
Fitzroy basin. Heavy local rainfall in the Rockhampton area though, when the Fitzroy is

peaking hem from upstream runoff, can have some affect on the actual Fitzroy levels

experienced in Rockhampton.
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:,,‘I(  mI 5 ,I, .,,,. ‘,  Uses of flood data ,,  1;‘,
”

5 . 1 Allocatibn o f  w a t e r
‘,8: ,’

The accurate assessment of flood flow quantmes  allows the Commission to better manage .the

water resources .in  the Fitzroy basin. A principle use ‘of stream flow  records is for the

responsible allocation of the water available for urban, industrial and agricultural purposes,

while allowing for instmam  demands. Stream flow records also allow assessment ‘of the water

available for existing and possible future storages under various management strategies.

5.2 Major works on Fitzroy River and floodplain
,.’ ‘I, .I

The volume of the 1991 Fitzroy flood could not now be practically utilised. This flood volume

far exceeds the capacity of all existing Queensland dams. There is still value  in measuring these
peak flood flows. Large infrastructure works along the Fitzroy and its floodplain, such as the

Fitzroy b,arrage,  the rail and road crossings over Yeppen and Rockhampton airport require a

flood risk analysis to determine the appropriate level of flood protection. This flood flow  data is
..(

also of use to private developers.

5 . 3  / F l o o d  s t u d i e s
,,

k major flood management study is currently being carried out on the causes and impacts of ”

flooding along the lower Fitzroy. This study, which the Commission is overseeing, is to look at

ways to best  manage future flooding in the Rockhampton area. The study involves consultation/
with the wider community to assess the impacts of flooding here and the possible measures

available to alleviate these impacts.

The extensive flood flow data now available for the Fitzroy system ‘provides a firm foundation ,,‘I

for this study. This then allows the costs and benefits of the many options available to be : ” ’

r e l iab ly  eva lua ted .
8’

I ’
:I

The author would like to thank the Commission’s hydrograbhic  staff at Rockhrimpton  for
their assistance in providing the data presented in this paper and their many adviccs  on

Fitzroy basin stream flows. ‘II1 : ,
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Fitzroy River Basin
Figure 1.
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Some Physical Characteristics and Movement of the 1991 Fitzroy River Flood Plume

O’Neill,  J.P., Byron, G.T. and Wright, S.C.
Queensland National Parks and Wildlife Service
Rockhampton

Abstract.

During January 1991, the Keppcl  Bay area of Central Queensland was inundated with fresh water from

the third largest Fitzroy River flood ever recorded. Cyclone Joy had dropped prodigious amounts of

fresh water in the Fitzroy River catchment  and some 18.5 million megalitres of runoff emptied into

Keppel Bay in approximately 25 days. The subsequent path of travel of the fresh water plume was

plotted, and the predominant winds and tidal conditions at the time were found to strongly influence its

shape and direction of movement.

Salinity levels were found to drop below 1Oppt  near the water surface over a wide area of Keppel Bay.

However most of the area covered by the plume retained a salt water lens underneath. The Keppel

Islands were subjected to these low salinity conditions for about 15 days, and evidence suggests that

such influxes of fresh water occur on a- semi-regular basis linked to the periodicity of cyclone events.

-
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The Fitzroy River in central Queensland drains an atea  of approximately 140,000 square kilometres (see

Figure l),  making it the second largest catchment area in eastern Australia after the Murray-Darling

system (Bur. of Met., 1991). A number of rivers including the Isaac, Connors, Dawson and Mackenzie,’
all feed into ‘the Fitzroy approximately 100 kilomeues  west of Rockhampton. From Rockhampton the i
river takes a meandering 40 kilometre route to the sea.

Historically, heavy rain from tropical cyclones or low depression systems associated with easterly

troughs have been the cause of major flooding in the Fitzroy River. Strong winds and large seas are
usually associated with these events. :

The discharge from the Fitzroy River enters the sea behind the northern end ,of  Curtis Island, in a low
energy environment, character&d  by low mangrove islands, shallow re-entrants and straits. Wind and

wave action in the area is minim&d by the protective barrier of Curtis lsland, and the consequent

reduced movement of water causes deposition of suspended river sediment. Because of the constrictive

nature of The Narrows to the  south most of the outflow from the river travels northward, into Keppel

Bay. This wide, open bay extends another 50 kilometrcs northwards along the coast and contains more
than 15 continental islands, the best known of which are Great Keppel and North Keppel.

The seabed in the Keppel Bay area is composed almost entirely of terrigenous quartzose  sands thought to

”be derived from the Fitzroy and the  southern rivers of the Maryborough basin (Maxwell, 1968). These :;
relatively mud-free deposits have been concentrated as a result of hydrodynamic factors related to the

predominant south-easterly winds, and the  unprotected nature of the coastline. Wave action effectively
prevents the deposition of a mud fraction, which is largely removed by the strong tide-induced currents

of the area. I
t;,

The Keppel Islands are continental in origin, and support well developed fringing reefs up to 200 metres ,’ ’
wide. These generally occur as isolated reef patches adjacent to headlands or on the protected south and’
western sides of the islands. Most of the Keppel Bay area is contained within the Mackay/Capricorn

Section of the Great Barrier Reef Marine Park. Under the Great Barrier Reef Marine Park Act, the arca is

zoned and managed to accommodate a spectrum. of commercial and recreational usage. Effective
management, of the area requires investigation of any natural or man-derived changes in the ecological

framework, to ensure adjustments to established management practices am made as requited.

Keppcl Bay receives extensive tourist and commercial use. There are tourist resorts on Great Keppel,

Pumpkin and North Keppel Islands, and an underwater observatory on Middle Island. A number of

I
I
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Figure 1 H

Location Diagpm  showing the  Fitzroy  River  Catchment
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: tourist vessels service the islands from Rosslyn’  Bay harbour on the, adjacent mainland, which also ,&ves
/ as the main point of departure for the local recreational boating fraternity. The area is an important “ ’ ” I

commercial fahery, supporting collecting, trawling, trolling and netting enterprises.

On 26 December 1990, Tropical Cyclone Joy crossed the Queensland coast near Ayr. The resultant
iI

heavy rainfall and flood runoff, particularly from the Isaacs-Ccnnors  River sub-catchment but /

supplemented with lesser flows from the Mackenzie, Lower Dawson and Rockhampton areas, resulted in

‘the third largest flood ever recorded for the Fitzroy River (Baddiley, in prep.). In excess of 18.5 million

megalitres  of freshwater was discharged from the Fitzroy River in the 25 days from 28 December 1990 to

21 January 1991 (Keane, in prep.).
1

This paper describes the physical characteristics and movement of the flood plume during the month of
January, 1991. Further projects were undertaken to investigate the nutrient content of the plume (Brodie

and O’Neill, in press) and to quantify the subsequent coral death around the Keppel Islands (Byron and

O’Neill, in press). ‘8

Materials and Methods

Movement ‘I ‘.

Low level flights over Keppel Bay on January 12,,  19 and 23 were used  to map and photograph the extent

of the flood plume.

Satellite-derived information showing distance and direction of travel of the plume was not available due

to extensive cloud cover during January, 1991.

Physical Properties

14 sites within Keppel Bay were sampled between January 17 and January 23,199l as the plume

travelled northward along the coast. Measurements of salinity and temperature were made using an
Induction Salinometer (Beckman model RS5-3)  and readings were taken throughout themdepth  profile.

Secchi depth measurements were also made at each site, and overall depth was recorded using a JRC

(model JFV-86) colour  echo sounder.

Each site was sampled initially over a two day period (January 17 and 18),  and then resampled  on

,January  23, 1991.

Additional measurements were taken at North West Island on January 24, in response to reports of the

plume at that location. Salinity, temperature and secchi depth measurements were recorded at various
. (,
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