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Figure 1. GPS velocity vectors and uncertainties (red) in the area of the CGM [Zeng and Shen, 2016; McCaffrey et al., 2013; Crowell et al., 2013; Murray et al. 20XX]. The 1339 vectors are references to the Stable North America Reference Frame (SNARF ref).  The blue vectors are from a model (0.01˚ grid spacing) using a thin elastic sheet gridding method called gpsgridder [Sandwell and Wessel, 2016].
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Figure 2.  Second invariant of strain rate ordered from smoothest model (mccaffrey) to roughest model (bird).  The background seismicity rate M 5.0 to 7.0 [Petersen et al., 2008] was scaled into the log of the second invariant to enable cross correlation.  Profiles A - A’ and B - B’ have high density GPS arrays so the actual strain rate can be measured.  

[image: image3.jpg]strain (nanostrain/yr)

strain (nanostrain/yr)

A - A° Carrizo
1

1000 T T T T T T
GPS-2D-model
900 - +ooonoemecaffrey -
ceeeee tape
becker
soOF | meeeee shen .
e===== DArSONS
...... ormann_hammond
700 |- gpsgridder .
s 7€
Ralc |
L olt .
600 loveless_meade
kreemer
500 F smith_konter |
tong
400
300
200
100 &
O hd
-80 -60 -40 -20 _ 0 20 40 60
distance (km)
B - B* Imperial
3000 T T
GPS-2D-model
-------- mccaffrey
eeeeee tape
2500 A e=e=== becker .
------ shen
------ arsons
eeeeee DOrMann_hammond
gpsgridder
| zen -
2000 hacgl
holt
loveless_meade
kreemer
1500 F smith_konter |
ton
bir
1000
500

distance (km)





Figure 3. Profiles of second invariant of strain rate for each of the 15 models across the Carrizo and Imperial Faults (profiles A - A’ and B - B’ in Figure 2).  These locations have enough GPS coverage to accurately model the strain rate using a vertical dislocation (thick grey curves) [Carrizo, D=17 km, V=35 mm/yr, Hearn et al., 2010; Imperial, D=6 km, V=40 mm/yr, Lyons et al., 2002].  The smooth models (dashed curves) all underestimate the strain rate close to the fault but overestimate strain rate away from the fault.
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Figure 4. Cross correlation between 10 models selected for the use in the CGM.  The values in red indicate the average correlation between each model and all the other models.
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Figure 5. Comparison between significant SHmax [blue Yang and Haukkson, 2013] and direction of maximum compression where the second invariant exceeds 10 nanostrain/yr.   (left) smooth shen model and (right) rough smith_konter model.  
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Figure 6. Mean velocity is the average of 10 models. Colors show velocity magnitude and arrows show direction.
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Figure 7. Standard deviation of the velocity of the GGM velocity.  Note the deviations are small in the locations of the GPS constraints, especially in areas where the velocity model is smooth.
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Figure 8. Strain tensor for the mean model. Red is extension and blue is compression.
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Figure 9. Second invariant of mean strain rate in nanostrain/yr. 
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Figure 10. Standard deviation of second invariant of the mean strain rate in nanostrain/yr. 

