July 5, 2017


Volcano deformation exercise 

CIDER 2017
Aims

· To improve understanding of how to interpret interferograms.

· To visualize the displacement field produced by a simple magmatic source.

· To gain an appreciation of the uncertainties involved with determining source mechanisms from InSAR data.

In this exercise, you will use Matlab to find the parameters of a simple model of a magma chamber that match real InSAR data at a Peruvian volcano. 
1) Load and plot the interferogram and UTM position:   

>>  get_started 


The interferogram is from the European Space Agency Satellites ERS-1/2 and spans 1996-04-25 to 1992-06-02 (3.89 years) and the pixel spacing is 900 m, a 40-fold reduction from the original resolution to speed up modeling.  The interferogram shows decrease in the distance between the ground and satellite above Hualca Hualca volcano in southern Peru near the active volcano Sabancaya which erupted in the early 1990’s and is taken from Pritchard and Simons (2004).  What is the average rate of ground deformation in this time interval? This deformation pattern seems to have stopped between 1996-1998 and a series of earthquakes occurred over the next 17 years (Jay et al., 2015) until the potential magmatic activity resumed in 2015-2016. 
2) Edit find_mogi.m and run it multiple times to find models that you think fit the data – you can use the criteria that is the misfit between the data and model that is in the title of each plot.  The model we are using is an axisymmetric point source that is frequently called a “Mogi” model after Mogi (1958) that provides the 3D ground displacements from an inflating or deflating source.

>> find_mogi

Hints:

· Start by finding the best x and y locations – look at the profiles to see what direction you need to move the source to match the data

· Match the shape of the deformation by changing the depth and deltaV – notice these values trade-off, so look for a range of values that seem to well fit the data.
3) Once you have a good estimate of x and y location, you can run

>> mogi_loop

to plot the misfit as a function of depth and volume change.  The title on the plot shows the best fitting values (plotted as a white point).  How might you estimate error bounds on these values?
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