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associated with these hydrological loads we use satellite 43 = W s
geodesy, including GPS data from the MAGNET and o - Hlongitude -
EarthScope Network of the Americas, and Sentinel-1 InSAR
data to constrain models of seasonal to multi-annual three- Figure 1. Earthﬁ(lé?kes a,ffelcti;@l time series (yellow stars) and radius to approximate zero e e 4 o a6 e, <hou | e be. and i
. . . ISplacemen acCK Circies). Initual aistance 1or post seismic consiaeration are purpie ; - T ; : : Igure 4. rFigure 4a, Cross section a O latitude, snowing annual max amplituae in bdiue, and timing

COIIlpOIlGIlt dlsplacement. A IIlllltlSpGCtl'al analy51s of snow circles. GPS stations are shown in blue triangles, while INSAR bounding boxes are in g;%rguikzg?eseir)levafﬁi:ﬁrfes r;%l:jz)lﬁgg A%Sﬁge((gsr?g: )Hieszggaelﬂ’itg;rgg ?gisg I(\;(Ieaolsfogav;/;trzgggve;laeei (phase) of max amplitude in cyan. In figure 4b, the semi annual amplitude is shown in red, and the timing of
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the max amplitude is shown in magenta. Elevation is shown in black. Figure 4c and 4d, similar graph to
figure 4a and 4b, but cross section taken at 36.15 latitude. 4A and 4C clearly show a very abrupt transition

selection 1n the H]gh Sierra where snow cover can cause radar as the higher elevation zone trending west northwest. Bounding box for figure 3 shown in between the loading domain (time of max late fall) and the poroelastic domain in the Central Valley.
red.
decorrelation.
Results agrec with InSAR 1n areas S.UCh. as the Slena and valley areas, and disagree besides the loading from snow at the higher elevations. The timing or phase of
We correct the displacement time series for the co- and post- | | | in areas of where the elevation is changing between the Sierra and valley. the annual term does correlate with elevation, or the boundary between
seismic effects from nearby earthquakes and GPS for Seasonal results from InSAR time series analysis show The semi1 annual amplitude (Figure 3b) 1s smaller from the annual mountains and lower elevations indicating the annual phase is controlled by
equipment changes. The InSAR time series are aligned to the interesting patterns across the Sierra. The annual amplitude amplitude, which 1s expected. There 1s a smoother transition on the western elevation. The semi annual phase shows a distinct change once on the east side
GPS, and from the displacement time series we 1solate the (Figure .3 a) shows a maximum ?t_ higher ele\/.atlons of the side, compared to the annual phase. The phase at the top of the mountain, of the Sierra (figure 4d).
deformation modes of the phase and amplitude of seasonal mountain, ]?Ut also a zone of mimimum amphtude between occurring in December, transitions smoothly to the valley below, which
variation and long term trends attributable to tectonic th.e mountams apd valley to the west. This zone .Of peaks in September (Figure 3d). There 1s a sharper transition of phase on the Conclusions
deformation. minimum amph.tude corresponds to t.he ghange in phase of eastern side of the Sierra, which corresponds to a minimum in the semi
the time Pf maximum amphtude.:, which 1s around October annual amplitude. The general agreement between amplitudes and phase for the annual terms
for the hlgh?f elevation mountam, and around M.ay for the between GPS and InSAR 1s promising. The agreement for the semi1 annual terms
Seasonal Methods lower elevation valley (Figure 3¢). The eastern side of the The sem1 annual GPS amplitude 1s very low compared to the InSAR results. is not as good, possibly because the second harmonic is too small to accurately
| | | Sierra has a transition from October at the peak of the The phase of maximum amplitude matches the InNSAR at several stations, estimate. These results indicate the second term can possibly be dropped from
Data for GPS time series are downloaded from the Nevada mountain to January as you go eastward, before but in general has a less good fit compared to the annual terms. While the fit the inversions, unless some other correction can be made to enhance the signal.
Geodetic Laboratory (NGL) website (http:/geodesy.unr.edu/), transitioning to May, seen in the northeast of figure 3c. is poor between GPS and InSAR in the semi annual terms, the InSAR
processed using Blewitt et al., 2018, gnd detrended with Results from GPS annual amplitudes are all low compared showing smooth transitions between low elevations and mountainous The patterns of amplitude and phase across the Sierra show clear patterns, with
MIDAS robust trend estimator (Blewitt et al., 2016). Data for to InSAR results, likely due to the higher precision of the regions indicate that the signal seen is likely more than noise. This indicates the mountain moving in a different phase than the valley below. The amplitudes
InSAR 1s preprocessed interferograms from ARIA service - GPS system, but do align in some areas. that improvement could be made in the modeling to better constrain the show peaks in the valley and the mountain, with a zone of low amplitude
(Buzzanga et al., 2020), hosted at the Alaska Satellite Facility | | | o semi annual parameter. Results from cross sections show that amplitude between the zones, where the phase changes, in some areas with a sharp distinct
(ASF, https://search.ast.alaska.edu/) and time series No GPS stations are available in the high Sierra to compare does not always correlate with elevation, ass seen in figure 4c. This boundary. These indicate differing controls on seasonal load, likely snow in the
processing W}th MintPy (YUI}JUH et al., 2019) and atmosphere with the peak amplitude of the InNSAR. Phase of the GPS indicates that other processes are affecting the amplitude of seasonality Sierra and water 1n the valley.
correction using PyAPS (Jolivet et al., 2011).
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displacement from the Overacker et al., method, soon to be
available on the NGL website. InSAR time series are corrected
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earthquake, and then damplng towards zero and applymg Figure 3: Figure 3a, maximum amplitude of the annual term solved across the INSAR time series. GPS stations are shown as circles, colored by similar amplitude. Cross section lines shown at 36.50 and GPS time Senes and MIDAS velocity values provided by the NGL. GPS data from MAGNET and
. ht F ) 36.15 degrees latitude. Figure 3b, a similar image, but colored by the semi annual term. Figure 3c, time of year (phase) of the maximum amplitude, GPS stations shown as circles, colored by annual phase. EarthSCOpe stations.
Welg S ( lgure ) Figure 3d, same as 3c, but colored by semi annual phase.
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