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Bottom Line 
This study helps build automated 
methods for a custom Geographic 
,QIRUPDWLRQ�6\VWHP��*,6�� 
interpolation tool that can be used 
by non-GIS professional engineers 
and scientists to support hydraulic 
modeling efforts. 

Better, Faster, Cheaper 
More accurate underwater 
mapping can help provide more 
accurate channel hydraulic data 
and modeling, for example, 
determining channel velocities and
WKH�ÀRZV�ZKHQ�GLVFKDUJHV�PD\�
RYHUWRS�FKDQQHO�EDQNV�DQG�ÀRRG� 
adjacent lands. 
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Problem 
Mapping the underwater depths of rivers or lakes (bathymetry) is vital to 
Reclamation’s modeling efforts to support detailed hydraulic studies of river 
V\VWHPV��ÀRZ��DQG�HFRV\VWHPV��7KH�PRVW�FULWLFDO�LQSXW�WR�DQ\�K\GUDXOLF�PRGHO�LV� 
WKH�JHRPHWULF�UHSUHVHQWDWLRQ�RI�WKH�FKDQQHO�DQG�ÀRRGSODLQ�VXUIDFH� 

Reclamation engineers and scientists routinely perform numerical modeling 
to support hydrodynamic, sediment transport, vegetation, riparian habitat, and 
geomorphic analyses. These modeling efforts typically require a continuous 
bathymetric surface representation that is spatially interpolated from a collection 
of surveyed points acquired with sonar and Global Positioning System (GPS) 
equipment mounted to a boat or raft. Bathymetric representations of a river are 
usually produced by collecting a set of channel bottom elevation points and then 
interpolating the elevation values into a continuous bathymetric surface. 

More accurate interpolation of river channel bathymetry will result if the 
interpolation relies on data points that are aware of their location in reference
WR�ULYHUÀRZ�GLUHFWLRQ��+RZHYHU��WKHUH�LV�QR�H[LVWLQJ�PHWKRG�WR�WUDQVIRUP�WKHVH�
VHSDUDWH�GDWD�SRLQWV�LQWR�D�FRRUGLQDWH�V\VWHP�WKDW�LV�DZDUH�RI�ULYHUÀRZ�GLUHFWLRQ� 
before interpolation, and then return interpolated results to a Cartesian coordinate 
system. 

For printable version see:
U.S. Department of the Interior www.usbr.gov/research/docs/updates/2014-01-river-channels.pdf 
Bureau of Reclamation 
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Solution 
This study provides an automated technique that: 

�� Transforms surveyed bathymetric point data from a surveyed coordinate system 
to a system that references each point to its position on the riverbed (longitudinal 
distance along, and lateral distance from, a linear river thalweg—the lowest 
depth of the river). 

�� Performs an appropriate interpolation on the transformed data. 

�� Transfers the results of the interpolation back to the coordinate system of the 

input data.
 

Results and Application  
This effort produced a custom tool that functions inside the ESRI ArcGIS 
ArcMap 10.x software and is designed for use by non-GIS professional engineers 
and scientists. The tool uses an interpolation method that produces predictive 
bathymetric surface measurements in the form of interpolated points that show the
VSDWLDO�UHODWLRQVKLS�RI�LQSXW�VXUYH\�SRLQWV�WR�ULYHUÀRZ�GLUHFWLRQ� 

The interpolated bathymetric points can be integrated with breakline features and 
terrestrial elevation data to create a surface model that contains both wetted and 
non-wetted features. These surface models can be used to support two-dimensional 
(2-D) hydrodynamic modeling efforts that require continuous elevations, which 
HQFRPSDVV�ÀRRGSODLQV�DQG�RWKHU�DUHDV�RXWVLGH�WKH�ZHWWHG�ULYHU�FKDQQHO� 
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��'�K\GUDXOLF�PRGHOLQJ� 
HIIRUWV��,W�JLYHV�XV�PRUH� 
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The tool uses standardized interpolation techniques 
that include identifying and reducing global lateral 
and longitudinal elevation trends. As such, the 
tool is designed to be used for river reaches that 
are morphologically similar and areas where the 
pattern and density of bathymetric survey are 
consistent. The tool is useful only in single-channel 
environments. It is not designed to work in braided
FKDQQHOV�RU�LQ�DUHDV�RI�VWUHDP�FRQÀXHQFH� 

The accuracy of the interpolated bathymetric 
point features depends on the quality, density, and 
collection pattern of the bathymetric survey. The 
accuracy and usefulness of the interpolated elevation 
values output from this tool will be related to how 
well the spatial arrangement of bathymetric survey 
points is able to capture the entire longitudinal and 
ODWHUDO�GH¿QLWLRQV�RI�WKH�FKDQQHO� 

User interface 
IRU�WKH�*,6� 
interpolation 
tool. 

Future Plans 
This GIS interpolation tool will be used in future modeling and planning 

More Informationanalyses as part of the suite of sediment and river hydraulics modeling tools 
used in the Sedimentation and River Hydraulics Group in Reclamation’s 	 www.usbr.gov/research/projects/ 

detail.cfm?id=2834Technical Service Center.  
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