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Objectives (Year 2)
1. What surface deformation and topographic change happened during the 2016-2023 eruption of Nevados de Chillán?

2. Can we model the eruption dynamics using a physics-based model? 

Background
• Topography and how topography changes over time are critical datasets for developing 

physical models of volcanic eruptions [1]. 
• Nevados de Chillán is one of the most active volcanoes in Chile (Fig. 1) [2]. The most 

recent eruption occurred from 2016-2023.
• Previous modeling work mostly focused on using geodetic data to invert for non-predictive 

kinematic models. Our work will combine topographic and geodetic data into a time-
dependent numerical model that can forecast the duration and volume of eruption. 

Figure 1. (above) Nevados de Chillán, Chile. The 
2016-2023 eruption occurred in the Las Termas 
subcomplex, with the red box showing the region of 
interest in Fig. 4. White stars show nearby towns.

Figure 2. Sentinel-1 track 83 time series. Inversion 
weighted with coherence (blue) and unweighted 
(gray). Yellow box shows span of ifgram (Fig. 3). 

Figure 3. (above) Sentinel-1 descending track 83 
unwrapped interferogram spanning 3/31/20-4/12/19 
shows ~35 radians (~13 cm) of uplift. Arrow points to 
Fig. 2 time series location. 
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Figure 4. (below) Digital elevation models generated from helicopter overflights and Pléiades stereo-
optical data over the initial period of dome growth. Area shown is outlined in red box in Fig. 1.

Figure 5. (left) Volume of the first dome that 
occurred during this eruption (active from 
December 2017 – early 2019, with collapses 
beginning in mid-2018). Data provided by 
Yves Moussallam and Talfan Barnie [4].

Benefits to JPL and NASA
The deliverables from this project will be directly relevant for Surface Topography and Vegetation 
(STV) future mission proposals. The DEM and physics-based modeling capabilities developed in 
the second phase of the project will be implemented as part of the Advanced Rapid Imaging and 
Analysis project. 

Approach
1. Combine surface deformation time series from 

ARIA-generated Sentinel-1 interferograms 
(Figs. 2 and 3) and local GNSS stations [3].

2. Calculate volume erupted over the course of 
the eruption using Pléiades, TanDEM-X, 
Worldview, and helicopter overflights (Figs. 4 
and 5) [4].

3. Integrate datasets into physics-based model of 
eruption.
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