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 8 

Abstract 9 

 10 

The increasing popularity of remote sensing techniques has created numerous 11 

options for researchers seeking spatial datasets, especially digital elevation models 12 

(DEMs), for geomorphic investigations. This yields an important question regarding 13 

what is the most appropriate DEM resolution to use when answering questions of 14 

geomorphic significance. The highest possible resolution is not always the best 15 

choice for a particular research aim, and DEM resolution should be tailored to fit both 16 

the scale of investigation and the simplicity/complexity of modelling processes 17 

applied to the dataset. We find that DEM resolution has a significant effect on a 18 

simple model of bed load sediment connectivity in the Lockyer Valley, Queensland. 19 

We apply a simple bed load transport threshold to catchment DEMs at three different 20 

resolutions – 1 m, 5 m, and 25 m. We find that using a 1 m resolution DEM 21 

generates numerous disconnections along tributary channel networks that 22 

underestimates the sediment contributing area, effective catchment area (ECA), of 7 23 

tributary basins of Lockyer Creek. Utilizing a coarser (lower-resolution) DEM helps 24 

eliminate erroneous disconnections, but can reduce the detail of stream network 25 

definition. We find that the 25 m resolution DEM provides the best measure of ECA 26 
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for comparing sediment connectivity between tributary catchments. The utility of 27 

simple models and coarse-resolution datasets is important for undertaking large, 28 

catchment-scale geomorphic investigations. As catchment-scale investigations are 29 

becoming increasingly entwined with river management and rehabilitation efforts, 30 

scientists need not embrace an ‘out with the old’ philosophy. Simple models and 31 

coarse-resolution datasets can help better integrate geomorphic research with 32 

management strategies and provide inexpensive and quick 1st-order insights into 33 

catchment-scale processes that can help focus future management efforts.   34 

 35 

KEYWORDS: effective catchment area, DEM resolution, sediment budget 36 

 37 

Introduction 38 

 39 

Progressive technological advancements and the increasing popularity of remote 40 

sensing and GIS techniques have generated numerous options for geomorphologists 41 

to acquire and processes spatial datasets (Smith and Pain, 2009; Passalacqua et al., 42 

2015). This yields an important question regarding what data resolution is most 43 

appropriate (or needed) to answer questions of geomorphic significance at different 44 

scales (van Asselen and Seijmonsbergen, 2006; Goodchild, 2011). Can selecting too 45 

coarse (low resolution) or too fine (high resolution) a dataset negatively impact the 46 

outcome or yield spurious results? Overly coarse datasets can sometimes fail to 47 

capture heterogeneity and can yield oversimplified, unrealistic results (Borak et al., 48 

2000; Thompson et al., 2001; Cavazzi et al., 2013). One the other hand, overly fine 49 

datasets can often include unwanted data that may obfuscate geomorphic 50 

interpretations (Passalacqua et al., 2015).  51 
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