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 The model developed for this project; 
• Uses the stream segment as the primary unit. 
• Is a static model. 
• With a yearly time step. 
• Covers a 24 year (1986-2009) period of synthetic 

hydrologic data. 
• Calculates suspended sediment inputs and outputs for 

all stream segments, starting at each headwater and 
progressing downstream carrying surplus sediment to 
the next downstream segment. 

• The stream network contains and the model deals with 
bifurcations and distributaries, partitioning flow and 
suspended sediment. 
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Sub-catchment

Stream segment

Node

 River basin conceptualised as; 
• Sub-Catchments 
• Stream Segments 
• Nodes 



Schematic of suspended sediment input and output 
for a stream segment 
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(calculated each 
yearly timestep) 
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 Require data and parameters; 
• Stream segment network. 
• Annual discharge for each segment. 
• Annual overbank discharge for each segment. 
• Annual in-channel discharge for each segment. 
• Estimates of channel width and depth for each 

stream segment. 
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Australian Hydrologic Geospatial Fabric (AHGF) 
– Based on the 9 second (~270m) DEM of Australia 
– 9621 Sub-Catchments 

Presenter
Presentation Notes
			



Adapting the SedNet sediment budget framework to incorporate multiple empirical input data sets; 
an example from the Normanby catchment 10 

Australian Hydrologic Geospatial Fabric (AHGF) 
– 9621 Sub-Catchments 
– 9635 Stream Segments 
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Australian Hydrologic Geospatial Fabric (AHGF) 
– 9621 Sub-Catchments 
– 9635 Stream Segments 
– 8782 Nodes 



Methods developed for this model 
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• Interpolation of synthetic hydrograph data. 
• Channel width-depth modelling. 
• Distributed stream network. 
• Floodplain accretion rates. 
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 Queensland DNRM have created a synthetic hydrograph dataset. 
• Average daily discharge for a 24 year period (1986 to 2009).  
• Normanby catchment consists of 361 nodes (24 years of daily 

data for 361 nodes is over 3 million rows of data). 
• Not based on the AHGF stream network. 

Hydrograph Interpolation. 
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 Needed a method to interpolate from 361 to 8782 nodes. 
• Catchment area – Discharge relationships produce poor R2 for 

the whole of catchment. 

Hydrograph Interpolation. 
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 Mapped nodes in both datasets to approximately homogenous 
zones. 

 Calculated daily catchment area – discharge regression 
equations (everyday, for each zone, over 100,00 equations). 
• R2 were poor, especially for high magnitude flows. 

Hydrograph Interpolation. 
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  Flows for 1 DNRM node for 3 different years.. 

Hydrograph Interpolation. 
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  Rearrange the data into an ordered set. 

Hydrograph Interpolation. 
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 Rearrange the data into an ordered set. 
 The deciles values roughly approximate a years flow distribution.  
 Extracted the sum, max, min, and deciles values for each year for 

each node and calculated regression equations for each zone. 

Hydrograph Interpolation. 
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R2 values for 4368 catchment area – 
discharge equations for annual; 
•   average 
•   sum 
•   minimum 
•   maximum 
•   1 to 9 deciles 
of daily discharge data for each year 
in each zone. 

Hydrograph Interpolation. 
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 Then an approximate modelled curve of yearly flow can be 
generated for each AHGF node. 

 The yearly overbank discharge then becomes the area under the 
curve, but above the level of bankfull discharge. 

Hydrograph Interpolation. 
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 Lidar DEM data for 3.4 % of the catchment provided the opportunity 
to model channel width and depth.  

Width - Depth Modelling. 
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 Extracted cross section data from the lidar at representative  
positions (220 cross sections). 

Width - Depth Modelling. 
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 The catchment was divided into zones which approximately 
represent downstream river patterns. 

 Using catchment area as the dependent variable channel width and 
depth were modelled using polynomial equations. 

Width - Depth Modelling. 
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 To some degree the polynomials are capturing the downstream 
patterns of channel width and depth. 

Width - Depth Modelling. 
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 Channel Depth 

Width - Depth Modelling. 
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 Channel Width 

Width - Depth Modelling. 
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Sub-catchment

Stream segment

Node

 Simple representation of 
stream network. 

Distributaries and Multi - Channels. 
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 Simple representation of 
stream network. 

 Included in this model the 
partitioning of flow and 
suspended sediment at 
bifurcations and distributaries. 

 This required the development 
of algorithms to partition and 
rejoin catchment area at 
relevant nodes. 

Distributaries and Multi - Channels. 

Sub-catchment

Stream segment

Node
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 Experimented with forcing the floodplain accretion rates in the 
model to match OSL derive floodplain accretion rates for the 
sections of the lower floodplain shown above. 

Floodplain Accretion Rates. 
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