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‘First flush’: Flood monitoring in the tropics

It’s summer in tropical north Queensland, which means that wet season flooding
can’t be too far away. Floods are one of the most obvious reminders of the
fundamental connection between our land and sea ecosystems, and
considerable research funded by the Australian Government’s Marine and
Tropical Sciences Research Facility (MTSRF) has focused on monitoring and
improving the quality of the water being delivered to the Great Barrier Reef
ecosystem during wet season flooding. Some of the results were recently
published in a special issue of the scientific journal Marine and Freshwater
Research.

We now know that it’s the first major flood of each wet season - the “first flush’
- that delivers the highest concentrations of sediments and other pollutants
from the land to the sea. MTSRF funding contributes to a huge collaborative
effort by researchers all along the Queensland coast to obtain accurate local
measurements of the volume of water and concentrations of pollutants being
transported in the first flush and subsequent floods each season. Some of the
latest results indicate that these quantities may have been significantly
underestimated in the past, due to the practical difficulties involved in
accurately gauging the volumes of overbank water flow during floods.

In addition to connecting land and sea, wet season floods also provide
connective links between lakes and wetlands on North Queensland’s
floodplains. MTSRE-funded researchers are working to increase our
understanding of the ecological and hydrological importance of these links for
aquatic and estuarine ecosystems, and how they affect species like
barramundi*.

< BACK NEXT > * See also: Humphrey, C. A., Codi King, S. and Klumpp, D. W. (2007) A multibiomarker
_— approach in barramundi (Lates calcarifer) to measure exposure to contaminants in
estuaries of tropical North Queensland. Marine Pollution Bulletin 54(10): 1569-1581.

Flood monitoring teams are out and about right now along the tropical
Queensland coast, measuring the amounts of water and pollutants (including
sediments, nutrients and pesticides) being delivered to the Great Barrier

Reef lagoon.
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Major pollutants and their sources

It is well-established that the quality of water flowing off the land has changed
in important ways since European settlement of the Queensland coast. So what
kinds of pollutants are in our floodwaters, and where are they coming from?
MTSRF-funded researchers from a range of institutions and disciplines have
shown that the range and concentration of pollutants in floodwaters changes
according to patterns of land use in each catchment.

One of the most compelling findings was that nitrate concentrations were highly
elevated in streams draining sugar cane farms, presumably due to the loss of
excess fertiliser from these agriculture-intensive landscapes. This suggests that
dissolved inorganic nitrogen run-off is a key water quality issue for the area, as
it has the potential to disrupt downstream freshwater and marine ecosystems.

Interestingly, the profile of pesticides and herbicides detected in floodwater
samples reflects patterns of land use in the catchment. You can check out the
survey results for the entire tropical Queensland coast on the e-Atlas (scroll
down on this e-Atlas page to view the results as a Google™ Earth layer instead).
As you will see, while diuron dominates in the Wet Tropics, the concentration of
atrazine increases markedly in Dry Tropics catchments in which grazing is a
more common land use. Tebuthiuron is used mainly for control of woody weeds
and thus tends to be detected only offshore from those catchments in which
significant woody weed management has occurred, such as land clearing for
grazing or forestry purposes.

Some of the chemicals detected in the nearshore regions of the Great Barrier
Reef (such as diuron, atrazine and simazine) can no longer be legally used in
parts of the European Union and North America. The RRRC is preparing a major
technical review of the effects of pesticides and herbicides on the Great Barrier
Reef - keep an eye on our website early in 2010 for details.
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Screenshot from the interactive mapping viewer of the e-Atlas (also available as
a Google™ Earth layer - see text on this page) showing the average wet season
herbicide concentrations measured along the Queensland tropical coast between

2005 and 2008.
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Mapping floodwater plumes in the GBR lagoon

How far offshore does the influence of floodwaters
extend? And what impacts might this human-influenced
mix of fresh water, sediments and other pollutants have
on the Great Barrier Reef ecosystem?

Using a combination of in-situ water quality
measurements, high frequency fixed instrument
measurements and remote-sensed images to define the
extent and concentration of the floodwaters, MTSRF-
funded researchers have found that flood plumes move
in response to prevailing weather conditions over the
coastal shelf, and in some areas and some years can
extend much further offshore and at more frequent
intervals than previously reported. Their resulting flood
plume risk map (right) for the Queensland coast shows
that many of the marine ecosystems adjacent to large
catchments, such as the Tully-Murray, are regularly
exposed to elevated concentrations of nutrients,
suspended sediments and herbicides.
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Elevated concentrations of sediments and nutrients are well-known to erode the health and resilience of coral reef ecosystems, and
pesticide and herbicide residues have been detected in floodwaters in the Great Barrier Reef lagoon at concentrations that are known
to have negative effects on corals and seagrasses. Researchers are currently working to increase our understanding of the combined
effects of lowered salinity, increased sediments, increased nutrients, increased temperature and pesticide concentrations - i.e. the
water quality conditions found in floodwaters - on a range of important marine species.
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