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Presentation 
overview

ÅBushfire impacts on waterways ςa basic model

ÅIƻǿ ŀǊŜ ǘƘŜǎŜ ƛƳǇŀŎǘǎ ŜȄǇǊŜǎǎŜŘΚ ΧΦ ŜŀŎƘ ŜǎǘǳŀǊȅ ƛǎ ŘƛŦŦŜǊŜƴǘ

ÅA tough year in the life of Wonboyn Lake (and the rest of us)

ÅThe future? ςthe value of sentinel monitoring 
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Saturated 
zone at the 
soil surface

No canopy 
interception

Infiltration 
impeded by water 
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K-BAM! The 2019-2020 wildfires hit
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Inputs of fire debris 
to waterways

Scorched 
leaves
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Increase in sediment carbon and oxygen consumption

Smothering of shoals

direct debris 
inputs

+ nutrients + sediments

Increased runoff

inorganic > organic

deposition

Scorched leaves and soil nutrients 
washed into waterways and 
deposited in deeper estuarine basins
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Post-fire recovery
ÅBreakdown of deposited organic material 

results in high nutrient concentrations and low 
dissolved oxygen in bottom waters. 

ÅRecycled nutrients fuel phytoplankton blooms
ÅChanges to forest and stream carbon cycles
ÅClimate change?
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Case study ςthe Wonboyn River estuary



river ocean

Factors affecting water quality dynamics in the Wonboyn
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2020 ςa big year in 
the life of the 
Wonboyn

rainfall

Water level

salinity

seawater

Drought ςfire ςflood 

Entrance conditions

Å Subsequent floods caused 
massive erosion and 
transported fire debris to the 
estuary

openclosedopen

Å Fires burnt more than 90% of 
the catchment

Å Drought created perfect 
conditions for fire and caused 
entrance to close
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Evaporation causes system to go hypersaline

entrance closed 
due to drought

Wind mixing breaks down stratification



freshwater

seawater

hypersaline

salinity scale

Water level

salinity

Freshwater inflow Fresh-brackish water lens forms over hypersaline water
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freshwater

seawater

hypersaline

salinity scale

Water level

salinity

Wind mixing of surface layer

entrance closes 
rapidly
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Fresh surface layer flows out to ocean
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Continued freshwater inputs Fresh surface layer flows out to ocean

Bottom water gradually freshens



Post-fire water 
quality in the 
Wonboyn
Phytoplankton 
blooms and anoxia 
developed as 
bushfire detritus 
was processed in 
the estuary
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Smart sensor 
network

8 telemetered water quality buoys

Wonboyn

Wallaga
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Å Continue to improve 
our understanding of 
estuarine systems 
function and what 
controls phytoplankton 
productivity

Å Early warning system of 
poor water quality in 
ICOLLs

Å Track impacts of 
extreme events and 
climate change
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