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Abstract Fault slip rates estimated from geodetic data are being integrated into seismic hazard models. The
standard approach requires modeling velocities and relative (micro‐)plate motions, which is challenging for
fault‐based models. We present a new approach to directly invert strain rates to solve for slip rates and
distributed strain simultaneously. We generate velocity and strain rate fields over the southeastern Tibetan
Plateau, utilizing Sentinel‐1 Interferometric Synthetic Aperture Radar data spanning 2014–2023. We derive slip
rates using block modeling and by inverting strain rates. Our results show a partitioning between localized strain
on faults and distributed deformation. The direct inversion of strain rates matches the geodetic data best when
incorporating distributed moment sources, accounting for a similar proportion to on‐fault sources. The direct
strain methodology also aligns best with the independent geological slip rates, especially near fault tips. As
high‐resolution strain rate fields become increasingly available, we recommend direct inversion as the preferred
practice.

Plain Language Summary We focus on understanding earthquake potential in the southeastern
Tibetan Plateau by measuring how and how fast the crust deforms. By analyzing 9 years of satellite radar
images, we estimate how fast faults are slipping, which is crucial for assessing the hazard of future earthquakes.
We tested two methods and found that the method directly incorporating measurements of surface strain rates
provides more accurate results when compared to field‐based geologic slip rates. We show that the total
deformation field is roughly equally split between energy accumulation on mapped active faults and distributed
deformation away from the faults. The large amount of diffuse strain is an important constraint for rates of
background seismicity. We discuss the limitations of various techniques used in modeling Earth's interseismic
deformation and suggest prioritizing the direct strain methodology.

1. Introduction
Fault slip rates are a fundamental component for seismic hazard analyses. However, the Tibetan Plateau lacks
comprehensive geological sources for slip rates on numerous faults, with very few field‐based slip rate estimates
(Styron, 2022, and references therein), compared to the geological deformation models in the Western United
States (Hatem et al., 2022) and New Zealand (Van Dissen et al., 2023).

Satellite geodetic data, such as Global Navigation Satellite System (GNSS) and Interferometric Synthetic
Aperture Radar (InSAR), are regularly used to determine fault slip rates. A growing number of geodetic modeling
approaches are being applied, including elastic block models (Evans, 2022; Hammond et al., 2024; McCaf-
frey, 2009; Meade & Loveless, 2009; Shen et al., 2015; Styron, 2022), deep dislocation models (Elston
et al., 2024; Zeng, 2022; Zeng & Shen, 2014, 2017), NeoKinema—a kinematic finite element approach to es-
timate fault slip rates and off‐fault strains (Bird, 2009; Shen & Bird, 2022), viscoelastic fault models (Pol-
litz, 2022; Pollitz et al., 2010; Pollitz & Evans, 2017), and viscoelastic earthquake cycle block models (Chuang &
Johnson, 2011; DeVries et al., 2017; Johnson & Fukuda, 2010; Pollitz & Evans, 2017). Among these techniques,
geodetically‐derived surface velocity data are used as the primary constraints in models, alongside geologically‐
derived slip rates typically applied as a prior constraint. In contrast, a recently developed method by Johnson
et al. (2024) inverts geodetic strain rates directly for slip deficit rates (moment accumulation rates) on faults. An
advantage of inverting strain rate fields is that rigid block rotations can be ignored, which means that tectonic
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blocks (or microplates) do not need to be defined. The assumption in block models and the direct inversion
method of Johnson et al. (2024), is that the majority of the surface strain rate field derives from elastic distortion
due to slip deficit (coupling) on faults. However, high‐resolution (e.g., 1 km or better) strain rate data is required
to obtain robust estimates of slip deficit rate and distributed strain.

In this study, we focus on the southeastern Tibetan Plateau, utilizing the Sentinel‐1 InSAR data spanning the
period between 2014 and 2023, along with the published GNSS velocities (Fang, Houseman, et al., 2024, and
references therein), to obtain large‐scale high‐resolution velocity and strain rate fields. We derive slip or slip
deficit rates on recently mapped faults (Styron, 2022) through classic block modeling and “deformable block”
modeling (Meade & Loveless, 2009), as well as through the direct inversion of strain rates (Johnson et al., 2024).
The data sets and models enable us to investigate and quantify the partitioning of localized and diffuse strain in the
region. We review and compare different geodetic approaches to modeling deformation. We observe significant
distributed strain and discuss the implications.

2. Geodetic Data
We employ the LiCSAR (Lazecky et al., 2020) and LiCSBAS (Morishita et al., 2020) processing chain to obtain
average line‐of‐sight (LOS) velocities at a resolution of ∼1 km from Sentinel‐1 satellite data (35 ascending and 32
descending frames, Figure 1 and Table S1 in Supporting Information S1). Combining InSAR LOS velocities with
published GNSS data (Fang, Houseman, et al., 2024, and references therein), we obtain a unified velocity field in
a Eurasia‐fixed reference frame following the VELMAP approach (H. Wang & Wright, 2012). Eastward and
vertical velocities are subsequently decomposed pixel by pixel directly from the referenced LOS velocities using
the interpolated, smoothed north‐south component of the GNSS velocities as constraints (Hussain et al., 2018; Ou
et al., 2022; Weiss et al., 2020; Wright et al., 2004). We calculate the strain rate fields directly from gradients of
Gaussian‐filtered (with a sigma of 10 pixels, corresponding to ∼10 km) InSAR eastward velocities and inter-
polated GNSS northward velocities. Further details can be found in Texts S1–S2 in Supporting Information S1.

3. Kinematic Modeling
3.1. Block Modeling

We use the Blocks code (Meade & Loveless, 2009) to estimate block rotations and slip rates on recently updated
active faults (Styron, 2022), considering both classic rigid block modeling and “deformable block” modeling,
which allows for internal strain. Our model comprises 103 blocks bounded by 326 fault sections in the south-
eastern Tibetan Plateau, with slip rates and coupling constrained by the combined geodetic velocities at 6,617
observation points from the VELMAP approach (Text S2 in Supporting Information S1). We assume a uniform
locking depth of 20 km, where the lowest root‐mean‐square (RMS) of residual strain rates is observed (Figure S7
in Supporting Information S1). The block model is relatively insensitive to variations within the locking depth
range of 15–30 km, consistent with previous studies (Loveless & Meade, 2011; W. Wang et al., 2021; D. Zhao
et al., 2024). More details can be found in Text S3 in Supporting Information S1.

3.2. Inverting Strain Rates for Slip Deficit Rates

We construct a 3‐D fault model, aligning its geometry with that of the block models (Section 3.1 and Text S3 in
Supporting Information S1), focusing specifically on the area covered by high‐resolution strain rate observations.
Structures outside of the coverage are excluded from the model. We fix the rake for model faults to the preferred
value based on Shan et al. (2009) and fault kinetic properties documented by Xu (2022) (Figure S9 in Supporting
Information S1). The rectangular fault sections extend at a constant dip from the surface to a depth of 20 km,
discretized into 3 equal elements along the dip direction. Before inversion, we downsample the strain rate ob-
servations using a nested uniform downsampling approach. The region within ∼50 km of the model faults is
downsampled 100 times (i.e., ∼10 km resolution sampling), while beyond this region, a downsampling of 200
times is applied. This results in a total of ∼21,000 strain rate measurements (3 strain rate components at ∼7,000
observation points), which are used for inversion using the code SlideFS (Johnson, 2024; Johnson et al., 2024).

We build on the approach of Johnson et al. (2024) to estimate distributed moment sources in addition to slip
deficit rates on faults. The strain rates due to slip deficit on faults are calculated at the centroids of triangles of a
fault‐based triangular mesh and interpolated to the observation points; the triangular mesh is generated using
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Figure 1. (a) Ascending and (b) descending LOS velocity mosaics in a Eurasia‐fixed reference frame defined by Global Navigation Satellite System (GNSS). Colored
dots are GNSS LOS rates. (c) Interferometric Synthetic Aperture Radar (InSAR) eastward velocity field (VE) at∼1 km resolution, derived from direct decomposition of
(a, b). Colored dots represent GNSS eastward velocities. Inset map in panel (c) shows regression of comparison between InSAR and GNSS VE . Red solid line and purple
dashed line denote best‐fit linear model and one‐to‐one line for reference, respectively. AF, Anninghe Fault; DF, Dari Fault; DLSF, Daliangshan Fault; HF, Huya Fault; JF,
Jiangcuo Fault; JLF, Jiali Fault; KF, Kunlun Fault; LMSF, Longmenshan Fault; LQSF, Longquanshan Fault; LRBF, Longriba Fault; LXF, Lijiang‐Xiaojinhe Fault; MF,
Minjiang Fault; PF, Puqu Fault; RRF, Red River Fault; WGF, Wudaoliang‐Gongma Fault; XF, Xianshuihe Fault; XJF, Xiaojiang Fault; YGF, Yushu‐Ganzi Fault; ZF,
Zemuhe Fault. (d) Tectonic setting for study area (red rectangle in the inset). Red lines depict active fault traces from a new fault database updated by Styron (2022). Beach
balls show the locations and focal mechanisms of earthquakes from the GCMT catalog (Dziewonski et al., 1981; Ekström et al., 2012). Dashed‐line polygons delimit the
spatial coverage of Sentinel‐1 InSAR data used in this study. GNSS horizontal velocities (Fang, Houseman, et al., 2024, and references therein) are shown as dark blue
vectors. Red squares show available geologic fault slip rates (compiled by Styron, 2022).
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MESH2D (Engwirda, 2014), with fault segment endpoints as nodes and fault traces as sides of triangles (Figure
S10 in Supporting Information S1). We also compute three horizontal moment tensor components at a distribution
of nodes forming a uniform triangular mesh with node spacing of roughly 50 km (Figure S11 in Supporting
Information S1). We populate a thin elastic plate (plane stress conditions) with force couples located at the nodes
of the uniform mesh, compute strain rates at the centroids of the triangles, and interpolate to observation points.
The distributed moment sources represent depth‐averaged diffuse deformation in the crust and may represent
elastic moment accumulation (elastic storage of energy) or inelastic moment release (largely aseismic rock
“flow”). A smoothing factor is used to balance the relative weight between accurately fitting the data and ensuring
a smooth distribution of slip deficit rates on faults (first derivative smoothing). We also regularize the inversion by
minimizing the magnitude of moment tensor components, which is controlled by a damping parameter. We select
our preferred model based on the reduced chi‐square statistic (χ2

v ≈ 1), considering the trade‐off between re-
siduals and model roughness, as well as interplay between on‐fault and distributed moment rates (Figure S12 in
Supporting Information S1). The model with χ2

v around 1 indicates that the match between observations and
predictions is in accord with the error variance (χ2

v < 1 overfitting the noise while χ2
v > 1 underfitting the data,

Figure S13 in Supporting Information S1). Considering geologic slip rates as independent measurements (not
used as constraints in the inversion), we impose a loose upper bound of 30 mm/yr on the slip deficit rate of each
fault. This bound is further scaled by a factor of 10 to ensure it is applied in a very loose manner. More details
about the inversion scheme can be found in Johnson et al. (2024) and Text S4 in Supporting Information S1.

4. Results
4.1. Velocity and Strain Rate Fields

The Eurasia‐fixed ascending and descending LOS velocities provide a detailed map of surface motion in the
southeastern Tibetan Plateau (Figure 1). The resulting east‐west velocity field shows large‐scale eastward motion
of the high plateau relative to Eurasia, with a peak rate of 25 mm/yr occurring in the area between the Jiali and
Yushu‐Xianshuihe faults. Outside the plateau, eastward velocities decrease to 5–10 mm/yr in the east and exhibit
westward motion of 5 mm/yr in the southwest. Notably, a prominent characteristic is the apparent velocity
contrasts observed across the major faults that represent strain concentrations on these structures (Figure 2),
including the Kunlun, Yushu‐Xianshuihe‐Xiaojiang, Longriba, Longmenshan, and Lijiang‐Xiaojinhe faults. The
Xianshuihe fault shows the sharpest velocity transition where shallow creep has been previously identified (Li &
Bürgmann, 2021; Qiao & Zhou, 2021). The velocity difference across the Longmenshan Fault is likely influenced
by the ongoing postseismic deformation of the 2008 MW 7.9 Wenchuan earthquake (e.g., M. Wang et al., 2021).
Our combined geodetic horizontal velocities derived from the VELMAP approach fit the GNSS observations with
an RMS of 1.3 mm/yr and match the InSAR measurements with an RMS of 0.6 mm/yr. The ascending and
descending LOS velocities agree with GNSS LOS velocities (Figures 1a and 1b), with correlations of 0.74 and
0.75 and slopes of 1.05 and 0.85. The correlation between InSAR and GNSS east velocities (VE) has a slope of
0.93 and an R2 value of 0.90 (Figure 1c).

The high‐resolution (∼1 km) InSAR data sharpens the distribution of strain rates along the major faults (Figure 2),
compared to GNSS‐based strain rate fields typically characterized by a wider distribution of shear strain (Li
et al., 2019; Pang et al., 2023; M. Wang & Shen, 2020; G. Zhao et al., 2022; Zhu et al., 2023). Our strain rate fields
reveal a partitioning through focused shear on the Kunlun (50–80 nanostrain/year), Yushu‐Xianshuihe‐Xiaojiang
(50–100 nanostrain/year), Longriba (25–50 nanostrain/year), and Lijiang‐Xiaojinhe (25–60 nanostrain/year)
faults, as well as the Longmenshan fault (50–70 nanostrain/year). The latter is possibly influenced by the ongoing
postseismic deformation of the 2008 MW 7.9 Wenchuan earthquake. On the high plateau (red dashed polygon in
Figure 2c,i) there is diffuse deformation away from the major faults, with average shear strain and dilatation rates
of 16 and 25 nanostrain/year, compared to 8 and 5 nanostrain/year in the Sichuan basin (which likely reflects the
noise floor in the data, purple dotted polygon in Figure 2c,i). Notably, the maximum shear strain rate field shows
highly localized strain along the creeping segment of the Xianshuihe fault straining at a rate of ∼100 nanostrain/
year. We note that this is a significant underestimate due to our Gaussian filtering applied to the eastward velocity
field; the GNSS‐derived result gives a lower rate of 40–60 nanostrain/year (e.g., M. Wang & Shen, 2020). The
Longmenshan, Xianshuihe, and Jiali faults exhibit contraction rates of ∼50–100 nanostrain/year. However, given
the dominance of high‐resolution InSAR eastward velocities over interpolated GNSS northward velocities in
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Figure 2. (a–c) Comparison of observed and modeled strain rates at the same resolution (∼1 km) using different modeling approaches (left‐hand side label). In subplots of
block models, non‐fault boundaries are shown as white lines. (d–e) Observed and modeled maximum shear strain rates along the Yushu‐Xianshuihe‐Xiaojiang fault
(d) and the Kunlun fault (e). Colored dots represent observations within a 5 km bin. Light gray and dark gray dots denote classic and deformable block models,
respectively. Light purple dots are predictions from the direct inversion of strain rates.
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determining strain rates, the observed contractional strain is an artifact, as indicated by a simple forward model of
creep (Figure S14 in Supporting Information S1).

Classic and deformable block models explain the velocity observations with an RMS of 1.3 mm/yr and 1.1 mm/
yr, respectively (Figure S15 in Supporting Information S1). Nevertheless, they fall short in reproducing the strain
rate observations (Figure 2). Without accounting for strain in block interiors, the classic block model predicts
around 45% (variance reduction) of the observed geodetic strain. By contrast, the deformable block model
considering homogeneous intra‐block strain explains ∼50% of the total strain. The reduced chi‐square (χ2

v)

values of the block models fitted to strain rates are significantly greater than 1, indicating underfitting of the strain
rate data (Figure S7 in Supporting Information S1). Notably, the block model tends to overestimate shear strain on
faults (Figures 2d and 2e and Figures S16a–S16b in Supporting Information S1), predicting focused strain along
block boundaries even in the absence of observed significant strain concentrations (e.g., blue dashed ellipses in
Figures 2a,ii and 2a,iii and Figure S8 in Supporting Information S1). The dilatation rate fields obtained from the
block models generally exhibit a consistent alignment with the observed patterns. In the region of the high plateau
characterized by distributed deformation away from the faults, the average magnitudes of the modeled dilatation
rates are 10 and 14 nanostrain/year, representing a discrepancy of 60% and 44% lower than the corresponding
observed value (25 nanostrain/year), respectively (Figures S16a–S16b in Supporting Information S1).

By directly inverting strain rates, we suggest that ∼40% of the geodetic strain is attributable to elastic coupling
(back slip) on model faults, while an additional ∼35% is explained by distributed moment sources (Figures 2 and
3d, Figures S17, and S18 in Supporting Information S1). These contribute to ∼75% of the total strain, with an
RMS of residuals of 9 nanostrain/year and a reduced chi‐square (χ2

v) value of ∼1. The remaining ∼25% likely
stems from the noise level in the strain rate data and the relatively less precise gradient of northward velocities
obtained through interpolation from GNSS. The along‐strike variation of maximum shear strain rates aligns well
with the observed strain rate data (Figures 2d and 2e). The dilation rate concurs with the observed pattern while
slightly underestimating the magnitude, with an average of 20 nanostrain/year in the high plateau (Figure S16c in
Supporting Information S1).

4.2. Fault Slip (Deficit) Rates

The block models and the strain rate model handle non‐strike‐slip components differently. In block models, faults
with dips other than 90° do not involve tensile‐slip; rather, they have a dip‐slip component (Meade &
Hager, 2005; Meade & Loveless, 2009). The direct inversion of strain rates does not account for fault opening.
Besides, there is a limited availability of geologic extensional rates in the region. Therefore, we focus on
comparing strike‐slip rates in the text. The slip rates determined geodetically from the two block models generally
exhibit alignment with the available geologic rates, with correlation coefficients of 0.67 and 0.72, respectively
(Figure 3 and Figure S19 in Supporting Information S1). It is worth noting, however, that these models tend to
underestimate slip rates on slow‐slipping faults (<∼5 mm/yr) and conversely, overestimate rates on faults that
slip faster than ∼5 mm/yr. Particularly noteworthy is the classic block model's slight under‐prediction of strike‐
slip rates on the creeping segment of the Xianshuihe fault, whereas the deformable block model yields more
consistent estimates when compared to geologic rates. There is an additional discrepancy in that the deformable
block model predicts a slower slip rate on the Zemuhe fault and a faster rate on the Puqu fault (Figure S19a in
Supporting Information S1).

In contrast, the slip deficit rates obtained through the direct inversion of strain rates demonstrate greater consistency
with available geologic rates, with a higher correlation coefficient of 0.80 (Figure 3 and Figure S19d in Supporting
Information S1). Similarly, the slip deficit rates tend to be on the low end of the geologic rates for faults that slip
lower than ∼5 mm/yr, while on the high end for faster‐slipping faults (>∼5 mm/yr). This method shows better
alignment with the geologic rates, particularly regarding the along‐strike variations observed on the Kunlun and
Yushu‐Xianshuihe‐Xiaojiang faults (Figures 3e and 3f). Notably, the direct inversion approach predicts a reduction
in slip rates from the Tuosuo Lake segment of the Kunlun fault towards its eastern tip, while the two block models
tend to underestimate slip rates on the Tuosuo Lake segment and overestimate rates on the easternmost section of
the Kunlun fault (Figure 3f). This discrepancy between the geodetic and geologic rates has been revealed in
previously published block models as well (Meade, 2007; Styron, 2022; W. Wang et al., 2021).
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Figure 3.
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5. Discussion
Since the early days of plate tectonics, deformation has been described by the motion of a number of blocks, or
microplates (Avouac & Tapponnier, 1993; McKenzie, 1972), although a growing body of evidence has high-
lighted the limitations of this plate tectonic approximation (e.g., Gordon, 2023). In applying plate tectonics to
continental regions, the trend in block models has been to increase the number of blocks to explain more GNSS
velocities as they become available (Q. Chen et al., 2004; Li, Shan, et al., 2023; Li, Song, et al., 2023; Loveless &
Meade, 2011; Meade, 2007; Shen et al., 2005; Styron, 2022; Thatcher, 2007; W. Wang et al., 2017, 2021). Among
all the block models developed for the southeastern Tibetan Plateau, our model is one of the most complete and
geologically accurate models based on a recently updated active fault database with a higher resolution
(Styron, 2022; D. Zhao et al., 2024). Although the dense block models may be poorly constrained in the southern
region with closely‐spaced faults, the geodetically‐derived rotation rates (Figures S20b and S21b in Supporting
Information S1) generally align with paleomagnetic declination anomalies, which are relatively larger toward the
south (e.g., Otofuji et al., 2010; Tong et al., 2021). Block models are useful in deriving fault slip rates that
generally align with geologic rates, without the need for drawing numerous velocity profiles across faults to fit a
screw dislocation model (Li & Bürgmann, 2021; Qiao & Zhou, 2021; Savage & Burford, 1973; Zheng
et al., 2017). However, the block models' prediction of strain rates shows inconsistency with the observations,
including strain concentrations on block boundaries where no such strain concentration is observed (Figure 2 and
Figure S8 in Supporting Information S1); they tend to overestimate shear strains on bounding segments and
underestimate diffuse strains in the block interiors (Figures S8 and S16a–S16b in Supporting Information S1).
Because faults cannot end in block models, slip rates can only diminish toward the end of large structures if strain
is transferred onto other faults.

The deep dislocation model incorporates fault locking by extending faults to infinite depth below a locking depth
and then solves for slip rates (Zeng, 2022; Zeng & Shen, 2014, 2017). It requires a few block boundaries to be
appended to the fault network; a connectivity constraint is then applied to these boundaries to ensure a smooth
variation in along‐strike slip rates. Another deep slip model, recently proposed by Elston et al. (2024), recom-
mends the inclusion of interseismic stressing‐rate data for enhanced slip rate estimates. Nevertheless, this
approach requires the determination of stressing‐rate tensors with magnitudes, rather than solely relying on the
normalized deviatoric stress tensors provided by focal mechanism inversions. It is worth noting that the stressing‐
rate does not directly correspond to the absolute stress magnitude (Fialko, 2021).

By contrast, the NeoKinema modeling approach (Bird, 2009; Shen & Bird, 2022) is fault‐based, avoiding the need
of defining block boundaries and solving for block motions. It uses a triangular finite‐element mesh to relate fault
slip and distributed off‐fault deformation to GNSS velocities and principal stress directions, as well as the
geologic slip rates. This method removes elastic locking iteratively using the current model estimates of slip rates
and locking depths constrained a priori. This limitation hinders its applicability in regions lacking comprehensive
geologic slip rate estimates. Conversely, the viscoelastic fault‐based model (Pollitz, 2022; Pollitz et al., 2010;
Pollitz & Evans, 2017) solves for distributed moment sources and incorporates time‐dependent effect of earth-
quake cycle deformation due to repeating earthquakes assuming linear viscoelasticity; this assumption does not
hold in practice (Hetland & Hager, 2005; Hussain et al., 2018; Lambert & Barbot, 2016). Accounting for time‐
dependent deformation is likely important as our observed strain rate concentrations on the Longmenshan fault
are probably impacted by the postseismic deformation of the 2008 MW 7.9 Wenchuan earthquake (Figure 2).

In contrast to these geodetic deformation models primarily constrained by velocity data, the direct modeling of
strain rates (Johnson et al., 2024) holds a key advantage in immediately determining slip deficit rates (or moment
accumulation rates). This method does not require fitting rigid‐body rotations that produce zero strain rate. In our

Figure 3. (a–c) Comparison of strike‐slip rates derived from different modeling methods. (a–b) Estimates from classic and deformable block models. Slip rates on all
bounding segments are plotted in Figures S20–S21 in Supporting Information S1. (c) Strike‐slip deficit rates converted from the depth‐averaged rates via direct
inversion of strain rates, using preferred rake values (Figure S9 in Supporting Information S1). Note that we do not remove the creep rates on the Xianshuihe fault from
our model. The 3‐D distribution of slip deficit rates is shown in Figure S22 in Supporting Information S1. Each colored dot in panels (a–c) represents the best geologic
estimate, with the size scaled by the ratio of the rate to its uncertainty. (d) Principal directions of the distributed moment sources, with compression shown in red and
extension shown in blue. Wedges provide the two standard deviation range of the larger strain rate direction. (e–f) Observed and predicted strike‐slip rates along the
Yushu‐Xianshuihe‐Xiaojiang fault (e) and the Kunlun fault (f). Geologic estimates are shown as red dots with error bars. Blue and green dots represent classic and
deformable block models, respectively. Orange dots denote results from the direct inversion of strain rates.
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preferred model, moment rates are almost evenly distributed on the mapped faults and away from the faults. It is
worth noting that almost half of the total seismic moment has been released in areas where the strain rates are 25
nanostrain/year or lower, with around 10% released in regions where the strain rates do not exceed 10 nanostrain/
year (Figure S23 in Supporting Information S1). This emphasizes the importance of considering seismic hazard in
low‐interseismic‐strain regions, such as those where the 2008 MW 7.9 Wenchuan earthquake and the 2021 MW 7.4
Maduo earthquake occurred (e.g., Fang et al., 2022). Despite a slight under‐prediction of dilatation away from the
main mapped faults (Figure 2), we suggest that the substantial distributed moment sources are necessary to ac-
count for the observed diffuse strain. Extensional moment sources are prevalent on the plateau regions while
compressional sources dominate in the surrounding areas (Figure 3d); this pattern aligns well with geological and
seismological observations (Molnar & Deng, 1984; Molnar & Tapponnier, 1978). The distributed moment
sources are likely some combination of elastic strain due to coupling on unmodeled faults and anelastic processes
associated strain, such as folding, pressure solution creep (e.g., He et al., 2018), and other relevant mechanisms.

6. Conclusions

We have derived high‐resolution (∼1 km) maps of velocities and strain rates covering 1.3 million km2 across the
southeastern Tibetan Plateau. Utilizing these maps, we performed inversions to estimate slip (deficit) rates on
recently updated faults using different geodetic deformation modeling approaches. The incorporation of high‐
resolution InSAR data sharpens the identification of focused shear strain on the major faults and confirms the
absence of significant strain concentrations away from faults (whilst still imaging distributed off‐fault strain).
While the three geodetic deformation models developed in this study generally yield fault slip rates broadly
consistent with geological estimates, small systematic differences exist. The geodetically‐derived slip rates tend
to fall on the low end of the geologic rates for faults that slip lower than ∼5 mm/yr, but exhibit a trend toward the
high end for faster‐slipping faults (>∼5 mm/yr). Notably, block models tend to overpredict strain on bounding
structures and toward fault tips, while underpredicting distributed strain within block interiors. Direct inversion of
strain rates reveals that the total deformation is approximately equally balanced between strain localization on the
main mapped faults and distributed deformation. As high‐resolution strain rate fields become more accessible, we
advocate for prioritizing direct inversion over conventional block modeling methods.

Data Availability Statement
All interferograms are freely downloadable through the COMET‐LiCSAR portal (https://comet.nerc.ac.uk/
comet‐lics‐portal/). The derived LOS velocities and their associated uncertainties, as well as the strain rate fields,
are available in Fang, Wright, et al. (2024). The GNSS velocities used in this study are compiled from the
literature (Fang, Houseman, et al., 2024, and references therein) and archived in Rollins (2023). The SlideFS code
used to invert strain rates for slip deficit rates is publicly available in Johnson (2024).
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