
 

 

 

The influence of wet season 
freshwater inflow on water 
quality in the Elizabeth River 
estuary  
 

During the wet season large amounts of freshwater enter Darwin Harbour from 

rivers. This study investigated the influence this inflow of freshwater has on marine 

water quality and how it affects water quality indicators.  

 

What was studied 

Four sites were monitored during the late dry season and through the wet season 

from December 2006 to April 2007 (9 samplings). Water quality indicators included 

dissolved and total nutrients, chlorophyll a, salinity and conductivity. Changes in 

the diversity of phytoplankton (microscopic aquatic plants) over 4 samplings were 

also examined. 

 

Conceptual diagrams 

The conceptual diagrams show pollutant sources, transport pathways and salinity 

in both the wet and dry seasons.  

Sediment and nutrient sources to waterways (shown by arrows) include natural 

bushland, agriculture, and urban areas.  

During the dry season inflows are negligible and the salinity is quite uniform in the 

water column and the estuary well mixed. This is in contrast to wet season 

conditions where there is a distinct salinity gradient. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Elizabeth River estuary pollution sources, processes and ecology in the wet 

season 

 

 

 

 

 

 

 

 

 

 

 

 

 

Elizabeth River estuary pollution sources, processes and ecology in the dry season 



 

 

 

 

Key findings: water quality 

Prior to wet season freshwater inflows, there was little variation in salinity, turbidity, 

conductivity, and nutrients between sites, or within the water column. Freshwater 

inflows reduced salinity and conductivity, especially in the top one metre of the 

water column. 

Total nitrogen was mostly in the organic form, as nitrate was only a small 

proportion of total nitrogen. In general, oxidised nitrogen (mostly nitrate) had the 

greatest variation at all sites in the March 2007 samplings. In contrast, total 

nitrogen was most variable earlier in the wet season, which was likely to have been 

associated with surface runoff transport during the much greater February 2007 

rainfall and freshwater inflow events.  

Chlorophyll a range and medians were greatest after the freshwater inflows. 

Median values of pH, oxidised nitrogen, ammonia, total phosphorus and filterable 

reactive phosphorus complied with water quality objectives. Median values of 

chlorophyll a and total nitrogen did not comply with water quality objectives. Water 

quality objectives are local ‘guidelines’ developed to help protect water quality in 

the Darwin Harbour region. Some caution should be used if comparing water 

quality objectives over a short period (such as one wet season). 

 

Phytoplankton 

116 phytoplankton taxa (related groups) were identified. These included 44 taxa of 

diatoms and 66 taxa of dinoflagellates. The diatom Odontella and dinoflagellate 

103 were most common. Samples collected after the peak of the wet season as 

flows reduced had a greater number of taxa.  

Cell density at 3 sites was highest in February. Cell densities were relatively high in 

the middle part of the water column at 2 sites. 

 

The study has increased our understanding of several water quality processes 

associated with wet season freshwater inflows in the estuary. 

 


