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Background and Research Goals
California’s central valley is one of the largest
agricultural centers in the United States. This
has resulted in heavy reliance on groundwater
pumping of the Central and San Joaquin valley
aquifers.
This project aims to understand the
relationship between changing terrestrial water
storage (TWS) due to groundwater pumping,
precipitation changes, and climate change
factors and their potential affect on associated
mass change, stress states, and earthquake
occurrence at multiple scales. To examine this
relationship, we first analyze seismic records.

Initial Methods
We selected California seismic data compiled
from USGS [1] as our first case study. We
utilize ZMAP [2], a statistical seismology tool
executed in Matlab.

ZMAP can assess seismic catalog quality, map
seismicity rate changes, explore data
interactively, and allow for fractal dimension
analysis and stress tensor inversions. This
allows us to understand regional seismic
behavior on various scales through time.

Future Work
§ Investigate and account for seismic data

that are the result of the tectonic setting
rather than seasonal and TWS change
signals.

§ Pair GRACE data and small-scale
hydrologic data sets to better understand
TWS on earthquake occurrence.

§ Model stress change.

Figure 1 (above). Earthquake event Frequency
Magnitude Distribution Plot .

Figure 2 (above). Plotted earthquake events throughout California from
1900 – 2022. Events range in magnitude from M1 to M7.7.

Figure 3 (above). Cumulative Moment Release plotted from 1900 –
2022. Red arrows denote large earthquake events.

Figure 4 (below). Cumulative Event Rate plotted
from 1900 – 2022.

Figure 5 (below). Earthquake event magnitude
plotted through time.
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