Analysis and visualization of elevation
distribution in the
Lower Columbia River Basin

Study area, a section of the Lower Columbia River

Loren Meagher

Samantha Barker

Digital Terrain Analysis
Fall 2008

Objectives

» Define the relationship between river stage, flooded area, and
shallow water habitat area
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Shallow Water Habitat

+ SWHis defined as peripheral sections of the river with
0.1 to 2m depth

Shallow Water Habitat

» Factors influencing the change in SWH
— Levees/Dikes
— Channelization of the river
+ restricts flow to shipping channel
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Data

+ Digital Elevation Model
— LCR topography and bathymetry from rivermile 51 to rm 75
— 10 meter resolution

ted from LiDAR flown in 2005

Lower Columbia River
Rivermile 51 to 75
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Methods

 Calculate the hypsometric curve for 1 mile reaches then
group reaches based on the characteristic distribution of
elevation

Creating the DEM to represent the dike
protected case

+ ldentify potential levee locations

» Assign a overtopping value to the levee polygons
» Convert polygons to raster

» Use raster calculator to created the diked scenario

Dike protected area filled to minumum dike height
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Calculating the inundated area

Results

Hypsometric and Shallow W ater Habitat Area Curves for Undiked Topography
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Stage (feet)

Results

Aggregate Hypsometric and Shallow Water Habitat Area Curves for Undiked Topography
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Results

Hypsometric and Shallow Water Habitat Area Curves for Diked Topography

Rivermile 51 with dikes

Rivermile 52 with dikes

Rivermile 53 with dikes

Rivermile 54 with dikes

Rivermile 55 with dikes
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Stage (feet)

Stage (feet)

Aggregate Hypsometric and Shallow Water Habitat Area Curves for Diked Topography

Reach 1 Diked Conditions (RM51-54)

Results
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Analysis Conclusions

» Derived curves relating total inundation and SWHA to
stage can be used to hindcast historic conditions

fforts and Hydropower system fluctuations
different influences on the syste
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3,000 acres of SWH, ArcMap

Lower Columbia River
SWHA with river stage at 10 ft
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Visualizing the terrain

Single frame display

» Visualizing study area, ArcMap
— Study site, DEM, image, boundaries, roads
- | to 3,000 acres of SWH
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Visualizing the terrain

Advanced solutions for digital display, study reach

ated fly through of study reach in ERDAS Imagine

Visualizing the terrain

Advanced solutions for digital display, inundation




ArcScene 3D Rendering

VirtualGIS 3D Rendering
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VirtualGIS 3D Rendering

VirtualGIS 3D Rendering
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VirtualGIS 3D Rendering
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Did you see them?

* Mosaiced lines obvious
» Flat features: boats, cities, some islands

Visualization Conclusions

+ Different programs pose different problems and
solutions
— LPS ERDAS VirtualGIS
* Quicker rendering, “easier” interface
i s, hard to import *3ds, *kmz models
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Questions?
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