Landslide Susceptibility and Ground Displacement Assessment of Austin City and Surroundings SCICOITI

Let’s Talk Science
Rosbeidy Hernandez, Esayas Gebremichael
Department of Geological Sciences, Texas Christian University, Fort Worth, TX

ABSTRACT

The city of Austin and surrounding area is experiencing growth and expansion as a consequence of fast urban development and population growth. This has led to increased constructions and other anthropogenic alterations of the environment to accommodate the growing population and economy. These activities, coupled with the natural
conditions and forcing, have made areas within the metropolis susceptible to the threats of landslides. The present study aims to identify zones in the study area that are susceptible to the threats of slow-moving creep/slow-slide landslide hazards and understand the factors and processes that control the occurrence of these events through
an integrated study approach. This includes: (1) generating a landslide susceptibility (LS) map through a combination of the triggering factors including local geology and tectonic features, land use/cover, elevation/slope, and precipitation; (2) detect active deformation processes that could lead to landslide failure using Interferometric Syn-
thetic Aperture Radar (InSAR) analysis techniques applied on Sentinel-1 SAR datasets (2015 - 2020) and validated through datasets from campaign GPS surveys and permanent stations; and (3) identify the factors and processes that directly or indirectly constrain the occurrence of the phenomenon through spatial analysis of relevant da-
tasets. Our findings show: (1) the main concentration of vertical displacement (-1 to -6 mm/yr) is around the northern region of the study area; (2) zones with a moderate subsidence rate coincide with urbanized areas (up to -2 mm/yr) whereas pockets of high displacement rates (up to -6 mm/yr) are noted on NW parts; (3) most of
the areas experiencing subsidence are underlain by the Comanche Series characterized by alternating beds of harder and softer limestones interbedded with beds of marly/clayey layers, and formations of marine marl, sandstone, and carbonaceous shale from the Gulf Series; (4) there is a high spatial correspondence between areas with
high subsidence rates and high LS index; and (5) efforts are currently underway to analyze relevant datasets to determine factors and processes that control the occurrence of the hazard.
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Figure 5: Computation of landslide susceptibility index
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eThe GIS approach on this research was able to assess the potential slope instability in e Preliminary SBAS technique results validate that the Shoal Creek area had experi-
e The soil texture analysis was estimated by using the hydrometer meth-
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Austin City and surroundings that potentially result in a slope failure/landslide. This enced moderate to low ground displacement. Ongoing displacement is currently be-

od. It calculates the physical proportion of the soil based on the settling analysis delineated the study area based on the susceptibility of the areas to landslides ing tested with multiple campaign RTK-GPS measurements.
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rates in an aqueous solution, identifying three classes of particle size: occurrence as low, medium, medium high, and high level by taking different controlling e The identification of areas susceptible to slides would be useful for effective land use

sand, clay, and silt. The resulting particles sizes are plotted in Figure 8.

Figure 2: Study area spatial location, and Shoal Creek (Green circle) Figure 3: Landslide on Shoal Creek

factors and their perceived significance into consideration. management that can support decision-makers for urban and infrastructural plans.



