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1. Data in this report has been operationally quality controlled but errors
may still exist.

2. This product includes data made available to the Bureau by other
agencies. Separate approval may be required to use the data for other
purposes. See Appendix 1 for DERM Usage Agreement.

3. This report is not a complete set of all data that is available. It is a
representation of some of the key information.
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Flooding in Bungil Creek and the Balonne and Dawson
Rivers
April 2011

1. Introduction

An upper level low pressure system intensified over central Queensland during the 17" of April
causing widespread and very slow moving rain areas, showers and thunderstorms between Roma
and Taroom.

Rainfalls of between 100 and 140 mm were recorded in the 48 hour period to 9am on the 19" of
April causing major flooding in Bungil Creek and the Upper Dawson River. Major flooding then
extended along the Balonne River downstream from Bungil Creek and also through the middle
Dawson River.

This report provides a discussion of the meteorology and hydrology of this heavy rainfall event which
led to major flooding as detailed.

The following link provides a complete list of maps of the relevant river catchments and flood
warning stations referred to in this report.

2. Meteorological Summary

Between the 17" and 19" of April the Mean Sea Level Pressure pattern over eastern Australia was
dominated by a high pressure system moving eastwards into the Tasman Sea with a ridge extending
along the east Queensland coast directing a moist easterly air stream across the eastern half of the
state. A sequence of Mean Sea Level Pressure Charts from the 17" to the 19" of April 2011 is
shown in Figure 2.1.

Figure 2.1 MSLP Charts for Australia from the 17" to the 19" of April 2011.
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At 5,500 metres above the surface, an upper level low pressure system was intensifying over the
central interior of Queensland causing increased instability and the potential for the development of
moderate to heavy rainfall. The surface inland trough deepened in response to this upper level
system and widespread rain with embedded thunderstorms occurred between Roma and Taroom.
The system weakened rapidly on the 19" of April and moved eastward clearing the rainfall from the
Bungil Creek and Dawson River catchment areas. A sequence of charts, displaying the geopotential
height at 500 hectopascals is shown in Figure 2.2 and clearly shows the intensification of the upper
level low pressure system during the 17" of April and the subsequent weakening of the system as it
tracked eastward during the 18",

Bureau of Meteorology, Queensland Page 2
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Figure 2.2 Geopotential Height at 500 hectopascals from the 17" to 18" of April 2011.

a. Geopotential Height at 500hPa — 10am 17" April 2011 b. Geopotential Height at 500hPa — 10pm 17" April 2011

d. Geopotential Heiaht at 500hPa — 10pm 18" April 2011

c. Geopotential Heqht at 500hPa — 10am 18" April 2011

Imagery from the Warrego radar for the morning of the 18" of April 2011 is shown in Figure 2.3. The
widespread area of rainfall between Roma and Taroom is clearly evident and persisted for around
24 hours producing rainfall totals between 100 and 120mm.

Bureau of Meteorology, Queensland Page 3
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Figure 2.3 Images from the Warrego radar on the morning of the 18" of April 2011.
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a. Warrego Radar: 8:30am EST 18 April 2011. An extensive area of
rain with embedded thunderstorm cells between Roma and Taroom

3. Hydrology
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b. Warrego Radar: 10:00am EST 18 April 2011, with the area of
rainfall and thunderstorms persisting between Roma and Taroom.

Moderate to heavy rainfall associated with the upper level low pressure system, caused major
flooding in Bungil Creek between Tabers TM to Garrabarra. The river level at Roma peaked at 7.6
metres, which is the second highest peak on record for the current river gauge site and only 0.5
metres below the record height. A new record river height was recorded at Tindarra TM (station
opened in 2000). Tabers TM and Garrabarra on Bungil Creek also recorded peak river heights that
rank in the top 10 highest river levels recorded for the location.

Major flooding along the Balonne River peaked at heights much lower than flood heights
experienced in March 2010 and December 2010 — January 2011.

Major flooding on the Dawson River from this rainfall event extended from Tarana Crossing to
Baralaba, but at levels much lower than those experienced in the record floods of December 2010
and January 2011. The river height recorded at Tarana Crossing for this event, ranks as the 4"

highest on record.

This chapter provides a technical summary and analysis of the hydrology of the river flooding
associated with the central Queensland upper low pressure system.

Bureau of Meteorology, Queensland
http://www.bom.gov.au/hydro/flood/qgld/fld_reports/reports.shtml
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3.1 Peak River Heights

Peak river heights recorded along Bungil Creek and the Balonne and Dawson Rivers between the
18" and 29" of April 2011, resulting from the development of an upper level low, are shown in Figure
3.1.1. A comparison and ranking of the recorded peak heights with historical peak heights is shown
in Table 3.1.1. A location where major flooding was recorded is displayed in red.

Figure 3.1.1 Peak height map 18" to 29" April 2011.
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Table 3.1.1 Historical peak height comparison

Gauging Station Jan-Feb 2010 Peaks CIastli?iocition gteir(t):ndf Ranking Highest Since Highest on Record
Bungil Creek
Tabers TM 6.63m on 19/04/2011 at 4:00pm Moderate 1970 6" March 2010 7.83m March 1997
Tindarra TM 7.95m on 19/04/2011 at 6:40am Major 2000 New Record March 2010
Roma 7.60m on 19/04/2011 at 1:30pm Major 1982 2" March 2010 8.10m March 2010
Garrabarra 8.10m on 21/04/2011 at 12 Noon Major 1997 Equal 5" December 2010 10.40m March 2010
Balonne River
Surat 9.05m on 22/04/2011 at 3:00pm Major 1943 55" January 2011 12.75m January 2011
Weribone TM 10.16m on 23/04/2011 at 11:20pm Major 1969 30" January 2011 13.71m March 2010
St George 6.85m on 26/04/2011 at 6:00am Major 1968 40" March 2011 13.39m March 2010
Hastings TM 5.74m on 26/04/2011 at 11:50pm Moderate 1965 22" January 2011 6.53m January 2011
Whyenbah TM 5.81m on 27/04/2011 at 12 Noon Major 1965 26" January 2011 6.54m March 2010
Dawson River
Tarana Crossing 12.00m on 19/04/2011 at 8:45pm Major 1983 4" December 2010 12.50m December 2010
Taroom TM 7.15m on 21/04/2011 at 1:00am Major 1890 21° December 2010 10.43m December 2010
Theodore 12.10 on 25/04/2011 at 5:30am Major 1924 19" January 2011 14.70m January 2011
Moura 11.30m on 26/04/2011 at 10:45am Moderate 1956 12" January 2011 12.90 February 1956
Baralaba 10.95m on 27/04/2011 at 9:00am Major 1978 14" January 2011 15.25m January 2011
Bureau of Meteorology, Queensland Page 6
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3.2 Rainfall Maps

The heaviest rainfall associated with the development of the upper level low occurred between
Roma in the Bungil Creek Catchment and Taroom in the Dawson River Catchment. Widespread
falls of 100 to 140 mm fell over the region between 9am on the 17" and 9am on the 19" of April.
Rainfall over Queensland for the week ending the 19" of April is shown in Figure 3.2.1.

Figure 3.2.1 Rainfall map of Queensland for the week ending the 19" April 2011.
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The heaviest 24-hour rainfalls occurred to 9am on the 19" April with widespread falls across the
Roma to Taroom region between 80 and 120 mm. Figure 3.2.2 below shows 24-hour rainfall across
Queensland on the 19" April 2011.

Bureau of Meteorology, Queensland Page 7
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Figure 3.2.2 Daily rainfall map of Queensland for the 19" April 2011.
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3.3 Rainfall Intensity

The heaviest rainfall associated with the upper level low was recorded in the 24 hours to 9am on the
19" April 2011.

The heaviest falls in that period are listed in Table 3.3.1 below.

Table 3.3.1 Highest daily rainfalls recorded to 9am on the 19" April 2011.

Station Station Name River 24-Hour Rainfall
Number Catchment (mm)
535066 Peekadoo TM Dawson 119
043105 Tabers TM Balonne 115
043006 Mooga Hills TM Balonne 111
043051 Pine Hills TM Dawson 99

Hourly hyetographs for the 18" of April for Tabers TM and Mooga Hills TM in the Balonne River
Catchment are shown in Figure 3.3.1 and for Peekadoo TM and Pine Hills TM in the Dawson River
Catchment in Figure 3.3.2.

Intensity Frequency Duration data for Tabers TM and Mooga Hills TM in the Balonne River
catchment are shown in Figure 3.3.3. The most statistically significant short duration rainfall
occurred for the 12 hour and 24 hour rainfall durations where rainfall amounts for both stations fell
between the 5 — 10% Annual Exceedance Probability (10 — 20 year Average Recurrence Interval).

Intensity Frequency Duration data for Peekadoo TM and Pine Hills TM in the Dawson River
catchment are shown in Figure 3.3.4. The most statistically significant short duration rainfall at
Peekadoo TM occurred for the 12 hour duration. The recorded rainfall amount for this duration was
equal to the 5% Annual Exceedence Probability (20 year Average Recurrence Interval). The most
statistically significant short duration rainfall at Pine Hills TM occurred for the 12 and 24 hour
duration where the rainfall amount fell between the 10 — 20% Annual Exceedence Probability ( 5 —
10 year Average Recurrence Interval).

Note: A flood frequency analysis would be required to assess the probability of flood levels
reached at each location. The frequency analysis in this report is for rainfall only.

Bureau of Meteorology, Queensland Page 9
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Figure 3.3.1. Hourly hyetographs for Tabers TM and Mooga Hills TM - Balonne River Catchment.
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Figure 3.3.2. Hourly Hyetographs for Peekadoo TM and Pine Hills TM — Dawson River Catchment.
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Figure 3.3.3 Rainfall IFD Analysis — Tabers TM and Mooga Hills TM in the Balonne River Catchment.
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Figure 3.3.4 Rainfall IFD Analysis for Peekadoo TM and Pine Hills TM - Dawson River Catchment.
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3.4 Rainfall Totals

Significant daily rainfall totals associated with the upper level low are provided below in Tables 3.4.1
and 3.4.2. The highest 24 hour rainfall of 119 mm was recorded at 9am on the 19" April at
Peekadoo TM in the Dawson River catchment (Refer to Table 3.4.1).

The abbreviations used in the following tables include:
AL - ALERT Radio Telemetry

TM - Telephone Telemetry

AWS - Automatic Weather Station

SYN - Bureau Synoptic Station

Note: * signifies automatic station, N/A signifies missing data. Multiple day totals are shaded.

Refer to the complete list of maps of the relevant river catchments and flood warning stations for the
rainfall locations used in Tables 3.4.1 to 3.4.4.

Table 3.4.1 Significant rainfall totals — Balonne River Catchment

24 hours to 9am - April Total
Station Name 18 | 19

Balonne
Wallumbilla 26 82 108
Surat SYN 3 48 51
Springdale TM * 19 76 95
Tabers TM * 15 115 130
Mooga Hills TM * 28 111 139
Tindarra TM * 15 90 105
Fairfield 75 75
Roma AWS * 13 88 101
Maximum Rainfall 28 115 139
Numerical Average 17 86 101

Table 3.4.2 Significant rainfall totals — Dawson River Catchment.

24 hours to 9am - April Total
Station Name 18 | 19

Dawson
Waddy Brae TM * 12 72 84
Injune SYN 10 50 60
Injune TM * 8 46 54
Utopia Downs TM * 13 92 105
Pine Hills TM * 18 99 117
Peekadoo TM * 11 119 130
Woleebee 11 52 63
Wandoan 9 46 55
Windamere TM * 3 44 47
Taroom SYN 10 86 96
Taroom TM * 3 91 94
La Palma TM * 21 65 86
Woodleigh TM * 5 44 49
Moura 8 30 38

Bureau of Meteorology, Queensland
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Bauhinia Downs 18 57 75
Red Hill TM * 1 34 35
Maximum Rainfall 21 119 130
Numerical Average 10 64 74

3.5 Flood hydrographs

Figures 3.5.1 through to 3.5.4 show a series of recorded hydrographs at selected locations along
Bungil Creek and the Balonne and Dawson Rivers.
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Flooding in Bungil Creek and the Balonne and Dawson Rivers — April 2011

Figure 3.5.1 Flood hydrographs — Bungil Creek.
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\AA Water Information

Figure 3.5.2 Flood hydrographs — Bungil Creek

Bungil Creek at Roma

Flood Height at Roma (ID: 43074)
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Flooding in Bungil Creek and the Balonne and Dawson Rivers — April 2011

\AA Water Information

Figure 3.5.3 Flood hydrographs - Balonne River.
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Flooding in Bungil Creek and the Balonne and Dawson Rivers — April 2011

Figure 3.5.4 Flood hydrographs — Dawson River.

Dawson River at Taroom TM
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Flooding in Bungil Creek and the Balonne and Dawson Rivers — April 2011

4. Warning Services

Severe Weather Warnings identifying the development of the upper level low and the potential for
moderate to heavy rainfall over the Roma to Taroom area were first issued at 10:45am on 17" April
2011. Warnings were issued 6 hourly during the 17" April and increased to 3-hourly during the 18"
April between 4am to 6pm as the heaviest rainfall occurred. A total of 11 Severe Weather Warnings
were issued.

A total of 51 Flood Warnings were issued for this event, of which 36 were Major Flood Warnings.
Twenty two river height predictions were made for 5 locations along Bungil Creek and the Balonne
River and 39 predictions were made for 4 locations along the Dawson River. Table 4.1 provides a
summary of Flood Warnings.

Table 4.1 Flood Warnings and Predictions issued — April 2011

River Number of Numper Number of Prediction ] - :
Basin Warnings of ngor S Location First Warning Last Warning
Warnings
Qld Flood Summary Continuous through April.
5 Roma
2 Surat
Balonne River 28 20 3 S_t George_ 31%5/302'\//'23/'101[1 8023395'\721(;{?8
4 Dirranbandi
8 Hebel
8 Taroom
Dawson River 23 16 12 Theodore 10:26AM Mon 8:25AM Sat
9 Moura 18/04/2011 30/04/2011
10 Baralaba
TOTAL 51
Bureau of Meteorology, Queensland Page 20
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Appendix 1. DERM Usage Agreement

User Licence for Digital Data [Streamflow Data]

Permitted use:

e You may use the supplied data for your own purposes (including supply to consultants for a
specific consultancy project for you but the consultants must return or destroy the supplied
data when the project is finished). You must not sell or distribute the supplied data.

e You must display this copyright notice on any copies of the supplied data however altered,
reformatted or redisplayed if you supply to a consultant or copy for back up purposes: "©
The State of Queensland (Department of Environment and Resource Management) [year]".

e You may create and distribute hardcopy and digital products based on or containing the
supplied data, provided all the following conditions are met:

0 You must display this acknowledgment on the product(s): "Based on or contains
data provided by the State of Queensland (Department of Environment and
Resource Management) [year]. In consideration of the State permitting use of this
data you acknowledge and agree that the State gives no warranty in relation to the
data (including accuracy, reliability, completeness, currency or suitability) and
accepts no liability (including without limitation, liability in negligence) for any loss,
damage or costs (including consequential damage) relating to any use of the data.
Data must not be used for direct marketing or be used in breach of the privacy laws.

0 You must include metadata with the product(s) you create that use or incorporate
the supplied data and the metadata must incorporate as a minimum the metadata
provided with this supplied data.

Obligations:

e You must not use the data for direct marketing or in breach of the privacy laws.
¢ If you wish to distribute the supplied data you must organise an additional different licence
by contacting the Department (Email: marketing@derm.gld.gov.au).

Ownership:

The State of Queensland as represented by the department is the owner of the intellectual property
rights in and to the supplied data or has the right to make this supplied data available under licence
arrangements.

Disclaimer and indemnity:

You agree to accept all responsibility and risks associated with the use of the supplied data. The
department makes no representations or warranties in relation to the supplied data, and, you agree
that, to the extent permitted by law, all warranties relating to accuracy, reliability, completeness,
currency or suitability for any particular purpose and all liability for any loss, damage or costs
(including consequential damage) incurred in any way (including but not limited to that arising from
negligence) in connection with any use of or reliance on the supplied data are excluded or limited.
You agree to continually indemnify the State of Queensland and the department (and their officers
and employees) against any loss, cost, expense, damage and liability of any kind (including
consequential damage and liability in negligence) arising directly or indirectly from or related to any
claim relating to your use of the supplied data or any product made from the supplied data.

Last updated: 16 March 2009
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