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Abstract: We installed 10 continuous Global Positioning System (GPS) stations on the northeast
margin of the Tibetan Plateau at the end of 2012, in order to qualitatively investigate strain
accumulation across the Liupanshan Fault (LPSF). We integrated our newly built stations with 48
other existing GPS stations to provide new insights into three-dimensional tectonic deformation.
We employed white plus flicker noise model as a statistical model to obtain realistic velocities and
corresponding uncertainties in the ITRF2014 and Ordos-fixed reference frame. The total velocity
decrease from northwest to southeast in the Longxi Block (LXB) was 5.3 mm/yr within the range of
200 km west of the LPSF on the horizontal component. The first-order characteristic of the vertical
crustal deformation was uplift for the northeastern margin of the Tibetan Plateau. The uplift rates
in the LXB and the Ordos Block (ORB) were 1.0 and 2.0 mm/yr, respectively. We adopted an
improved spherical wavelet algorithm to invert for multiscale strain rates and rotation rates.
Multiscale strain rates showed a complex crustal deformation pattern. A significant clockwise
rotation of about 30 nradians/yr (10-° radians/year) was identified around the Dingxi. Localized
strain accumulation was determined around the intersectional region between the Haiyuan Fault
(HYF) and the LPSF. The deformation pattern across the LFPS was similar to that of the
Longmengshan Fault (LMSF) before the 2008 Wenchuan Ms 8.0 earthquake. Furthermore, according
to the distributed second invariant of strain rates at different spatial scale, strain partitioning has
already spatially localized along the Xiaokou-Liupanshan-Longxian—Baoji fault belt (XLLBF). The
tectonic deformation and localized strain buildup together with seismicity imply a high probability
for a potential earthquake in this zone.

Keywords: northeastern margin of Tibetan Plateau; continuous GPS observations; time series
analysis; three-dimensional velocity field; strain partitioning; crustal uplift

Table S1. Three dimensional GPS velocities in ITRF2014 reference frame and horizontal GPS
velocities in Ordos-fixed reference (in mm/yr) together with associated one-sigma uncertainties that
have been estimated by using a combined noise model of white plus flicker noise.
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Station Longitude Latitude ITRF2014 (mm/yr) Stable Ordos Uncertainty (one-sigma)
(°) (°) Ve Vn Vu Ve Vn Se Sn Su
BYJY 104.69 36.57 3728 -5.65 234 398 371 094 0.73 1.42
GNDB 103.23 3406 3718 -484 222 256 458 081 0.67 131
GNYL 103.66 3496 3717 -464 -088 301 476  1.00 0.56 1.46
GSDX 104.60 3555 3579 -6.84 011 200 252 022 0.24 0.35
GSJN 105.76 3553 33.88 -845 096 0.18 086 023 0.26 0.37
GSJT 104.06 3718 3448 -548 046 141 390 023 0.26 0.28
GSLX 104.65 35.00 35.04 -707 078 099 229 023 0.24 0.40
GSMX 104.02 3443 3722 -580 045 285 359 026 0.28 0.39
GSPL 106.59 3555 3399 945 054 038 -0.18 023 0.24 0.40
GSQS 106.21 3475 3290 -8.66 -1.02 -1.12 0.63 025 0.26 0.43
GSTS 105.91 3448 3420 -854 -011 0.03 077 026 0.28 1.04
GSWD 104.82 3342 3473 -815 -0.82 -0.03 120 025 0.26 0.41
LNHX 106.07 3372 3498 -822 -331 047 1.08 096 0.61 1.35
LNKX 105.59 3333 3379 -784 142 -094 148 091 0.76 1.40
LNLB 105.07 3432 3525 -782 051 092 152 094 0.63 1.66
LP01 105.18 36.06 3625 -6.80 -199 275 254 037 0.37 0.49
LP02 105.61 3597 3568 -938 138 218 -0.06 0.38 0.41 0.47
LPO03 105.81 3596 3525 971 1.02 176 -040 040 0.38 0.49
LP04 105.96 3595 3501 -940 140 153 -0.10 040 0.35 0.58
LP05 106.10 3592 3491 -8.68 -1.82 143 062 037 0.42 091
LP06 106.24 3592 3412 -884 152 065 045 037 0.38 0.51
LP07 106.45 3586 33.83 926 225 035 0.02 036 0.38 0.50
LP08 106.65 3581 3346 -857 -073 -0.02 070 035 0.40 0.86
LP09 105.93 3628 3527 -785 1.03 195 146 042 0.37 0.47
LP10 105.69 3628 3547 -860 116 213 072 039 0.41 0.52
NXHY 105.65 36,55 3413 -679 -130 091 253 022 0.23 0.31
NXZW 105.24 3759 3265 -574 041 -010 3.60  0.22 0.23 0.27
QYNX 107.92 35,51 3341 -10.03 222 -0.09 -0.82 094 0.66 1.66
QYsC 107.03 3696 3224 -848 247 -065 077 093 0.54 1.49
QYTQ 107.44 36.10 3333 921 373 007 002 1.02 0.62 1.50
SNFG 107.40 3458 3491 -779 251 092 145 031 0.33 0.58
SNEX 106.51 3391 3441 -11.28 -037 0.03 -200 029 0.38 0.69
SNHX 108.50 3416 3613 -8.62 -563 204 056 032 0.33 0.58
SNJY 108.75 3470 3392 -1045 0.54 011 -128 033 0.24 0.75
SNLX 106.61 3470 3428 -9.05 118 027 022 029 0.29 0.48
SNTB 107.32 3406 3466 -9.77 065 042 -053 024 0.26 0.37
SNXY 108.39 3517 3372 939 1.08 0.10 -021 022 0.23 0.34
SNYL 108.02 3431 3536 956 032 130 -036 030 0.28 0.49
SNYX 107.62 33.37 3434 -10.03 1.11 -0.19 -0.81 0.29 0.33 0.44
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Figure S1. The position time series of 58 cGPS stations relative to ITRF 2014 reference frame.



