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Pre 1939 4%3
1939–1967 21%15
1967–1975 0%0
1975–1995 19%14
1995–2000 24%17
2000–2005 6%4
2005–2009 3%2
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2014–2016 0%0
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2020–2022 15%11

Total 4%72
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The lidar change analysis is accurate spatially, but it is limited to only 14 years (2009 to 2023). 
Orthophoto-based landslide inventory mapping is less accurate spatially but can provide data 
over a longer time frame (Burns, 2007). We used historic serial orthophotos to create an 
additional landslide inventory dataset which spans the period from 1939 to 2022 (U.S. 
Department of Agriculture). The following orthophotos were used:

1939 - Southwest portion of the study area only
1967 - Entire coastal strip of the study area only
1975 - Southwest portion of the study area only
1995 - Entire study area (NAIP)
2000 - Entire study area (NAIP)
2005 - Entire study area (NAIP)
2009 - Entire study area (NAIP)
2011 - Entire study area (NAIP)
2012 - Entire study area (NAIP)
2014 - Entire study area (NAIP)
2016 - Entire study area (NAIP)
2018 - Entire study area (NAIP)
2020 - Entire study area (NAIP)
2022 - Entire study area (NAIP)

   We estimate the total timeframe of landslide inventory captured by this analysis to be 
approximately 83 years (~1939 to 2022). After each landslide was mapped, two �ields were 
attributed for each polygon: landslide type and date range.
     The results of the 87-year serial orthophoto mapping are displayed on this plate. We 
identi�ied a total of 72 landslides which moved between 1939 and 2022 (see Table 1). If 
annualized, this dataset suggests that there is approximately one landslide/year within the 
study area. Many of these historic landslides coincide with deposits from the SP-42 
lidar-based landslide inventory. There was almost complete agreement in landslide age as 
well, with the coinciding inventory deposits all classi�ied as historic.

Table 1. Summary of the serial orthophoto landslide mapping. Note the two highest 
percentages of the total are time frames with extreme storm events: December 1964 and 
February 1996.

Orthophoto-based Landslide Inventory Mapping Data and Methods

Orthophoto Time Frame Legend

Introduction
Oregon’s state parks are treasures that make Oregon an ideal place to live and explore. Ecola 
State Park (Ecola) is located on the northern Oregon Coast in Clatsop County between the 
cities of Seaside and Cannon Beach. Landslide hazards have plagued Ecola since its 
designation in 1932.
     The purpose of this project is to evaluate the current and future landslide susceptibility and 
risk within and surrounding Ecola to assist the Oregon Parks and Recreation Department 
(OPRD) in making decisions to reduce landslide risk, with an emphasis on roadways. 
Landslide susceptibility is the relative likelihood of the landslide hazard occurring in a certain 
portion of the study area. Landslide risk is the possibility of damage or losses to assets 
(people, infrastructure, and the environment) by the hazard. To accomplish this goal, several 
tasks were performed:

•  A new lidar topography dataset was collected in 2023.
•  The distribution of landslides was mapped throughout the park.
•  A new/updated geologic map of the park was created.
•  Existing and future landslide susceptibility was analyzed. 
•  Recommendations for future risk reduction were provided.

•  Landslide inventory: an inventory of contemporary and historic landslide activity was
    created by examining the 2023 topographic lidar dataset.

    topography during a window of time using lidar datasets (2023 and 2009). 

    spanning 1939 to 2022.
•  Geologic mapping: geologic mapping data from the region was collected, corroborated and

    robust geologic map that can be used in the development of a landslide susceptibility map
    and provide additional understanding of landslide mechanisms.

Landslide susceptibility and risk were analyzed using several methods, including:

  Finally, landslide inventories, geologic mapping data, and modern topography were 

into one of the seven susceptibility zones, from None to Low to Active susceptibility of future 
landslide activity and risk of damage and losses to existing infrastructure. Each zone includes 
an estimate of past landslide-recurrence activity (e.g., every ~50 years to 150 years) and 
recommendations for future development to reduce risk.


