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This poster presents the findings of repeat topographic surveys conducted on

two landslides in the Tillamook State Forest of northwest Oregon. i Rei;::: ° Z):?; S
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Both landslides occurred on steep slopes with recent histories of industrial SSepessiont (x: ) iseowioni () () vef)
forestry. This project was conducted in partnership with the Native Fish UAV Surveys geda; 2009 LIDAR 2019 UAV 1,217,888 2,085,751 -867,863 -32,143
Society, 501(c)3, to measure the areas and volumes of erosion and deposition e -200 images per landslide with fee
associated with each landslide. 4000x4000 pixel resolution m:zr: 2011 LIDAR 2020 UAV 104,392 342,949 238,557 8,835
Baseline topographic data, captured prior to the landslides, was from publicly * Flown at 354 A.bove Gr(?und B || TR SN i IR s i
available lidar data from state-sponsored manned aircraft surveys. Data from Level (AGL) with Terrain __ L - | |
after the landslides was collected using Unmanned Aerial Vehicles (UAVs) and Following (Figure S) B et i e e L o e o et
processed using Structure from Motion (SfM) photogrammetry techniques to e Final Ground Sampling Distance
acquire topographic data. (GSD) of 1.2 inches/pixel
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The UAV data acquisition was cost and time effective and resulted in high P

resolution point-cloud data for volume analysis. The differences between the

lidar and UAV datasets was used to identify areas of erosion, deposition, and

highlight impacts to the West Fork North Fork Wilson River channel. e Stitching, orthorectitication and
geolocation to create GeoTIFFs

e Structure from Motion (SfM) to

generate topographic data in
DEM and LAS point-cloud
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Figure 5: Drone survey flight plan showing survey area in orange, flight path, and terrain following chart. St \ ; A " Tl

B Introduction

Figure 14: Wilson River landslide elevation change visualization. Erosion in blue and deposition in red.

Figure 13: Cedar Creek landslide elevation change visualization. Erosion shown in blue and deposition in red.

Repeat Topo Surveys Prior Art

e Morphologic changes in rivers,
landslides, etc  (Laporte-Fuaret,
2019)

B Analysis

e For landslides using StM (Lucieer, UAYV Point Cloud Prep Comparison to Reference
2014, Gupta, 2017) e Cloth Simulaiton Filter (CSF) e Pre-landslide  reference  point-

e UAV SIM data in reliable algorithm for tree vs. ground cloud from Oregon Department of
comparison to prior aerial lidar classification (Figure 9). Geolo and Mineral Sciences : : :
(Ekels, 2017, Hamsll)law, 2015) e Fine registrationgto ererence lidar (DOGgKMI). Tha.nks t.o Josh R.o.ermg (Oreg.on State University), Marwan Hass.an _

e UAV SfM as time and cost-effective oint cloud using Iterative Point o Cut/Fill difference analysis to (University of British Columbia), Noah Greenwald (Center for Biological
tool for landslide monitoring Cloud (ICP) alignment (Figure 10). measure erosion and deposition Diversity), Octave Zangs (Zangs Films), and Conrad Gowell (formerly of
(Lindner, 2015, Gupta, 2017). T ———— (Table 1, and Figures 13 & 14). NES)

and subsequent landslide in 2016.

Study Site

e Tillamook State
Forest near Lee's
Camp, OR

e Two landslides in
the Wilson River
watershed.

e Roadbuilding
and Clear—cutting
impacts on both.

The views, opinions, findings, and conclusions reflected in this paper are
solely those of the author’s and do not represent the official policy or

position of any funding sources or endorse any third-party products.

References
1. Wheaton JM., Brasington ], Darby SE, and Sear DA., 2009. Accounting for uncertainty in DEMs from repeat topographic surveys: improved sediment budgets. Earth Surface Processes and Landforms
DOI: 10.1002/esp.1886
2. Lindner G, Schraml K, Mansberger R, Hubl |, 2015.UAV monitoring and documentation of a large landslide. Applied Geomatics DOI 10.1007/s12518-0165-00

Gupta, Sanjeev. “D Reconstruction of a Landslide by Application of UAV & Structure from Motion.” (2017).

Lucieer, Arko et al. “Mapping landslide displacements using Structure from Motion (SfM) and image correlation of multi-temporal UAV photography.” (2014).

Shi, Beigi and Chun Liu. “UAV for landslide mapping and deformation analysis.” Intelligent Earch Observing Systems (2015).

Hamshaw, Scott D. et al. “Application of unmanned aircraft system (UAS) for monitoring bank erosion along river corridors.” Geomatics, Natural Hazards and Risk 10 (2019): 1285 - 1305.

R

Eker, Remzi et al. “Unmanned acrial vehicle (UAV)-based monitoring of a landslide: Gallenzerkogel landslide (Ybbs-Lower Austria) case study.” Environmental Monitoring and Assessment 190 (2017):
I-14.

8. Laporte-Fauret, Q et al. “Lo-Cost UAV for High-Resolution and Large-Scale Coastal Dune Change Monitoring Using Photogrammetry”. Journal of Marine Science and Engineering (2019).

9. Zhang W, Qi ], Wan P, Wang H, Xie D, Wang X, Yan G. An Easy-to-Use Airborne Lidar Data Filtering Method Based on Cloth Simulation. Remote Sensing. 2016; 8(6):501.

10. DOGAMI (State of Oregon Department of Geology and Mineral Industries) lidar data, www.oregongeology.org/lidar (2020).

Figure 2: Cedar Creek landslide satellite imagery time series. Source, Google Earth Pro.

Figure 10: Cedar Creek proximal error visualization with histogram.

Figure 9: Above, Cedar Creek full point cloud. Below, ground-only point cloud after CSF algorithm.
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