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A gaint eddy in the lithosphere deformation

Figure1(a) at the Tibetan Plateau, where the velocity amplitude 
in cm is encoded by symbol size

(a)

Figure1(b) at the west coast of the United StatesJian et al., Phys. Rev. E, 2019 2



1 Background

Figure 2(a) shows the deformation velocity unit vector collected from 553 
monitoring locations.
Figure 2(b) shows measured second-order structure functions(SF).
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1 Background

Does cascade really exist or not?

Figure3 Measured high-order scaling exponent ζ(q) of small-scale ( ◯) and 
large-scale (□) motions for −1≤q≤4, where ζ(q)=q/3 (dashed line) 
and ζ(q)=q (solid line) are illustrated for reference
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✏r 3D HIT

Kolmogorov 1941
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<latexit sha1_base64="FgLSq2ASPR1+bXRkdnosCs+y+DI=">AAACBHicbVBNS8MwGE7n15xfVY+7BIcwL6OVoV6EgQgedpjoPmArJc3SLSxNS5IKo/Tgxb/ixYMiXv0R3vw3Zl0PuvlAwsPzvO+bN48XMSqVZX0bhZXVtfWN4mZpa3tnd8/cP+jIMBaYtHHIQtHzkCSMctJWVDHSiwRBgcdI15tczfzuAxGShvxeTSPiBGjEqU8xUlpyzfIgm5F4LCbpnZs0m820Kk4ufX25ZsWqWRngMrFzUgE5Wq75NRiGOA4IV5ghKfu2FSknQUJRzEhaGsSSRAhP0Ij0NeUoINJJsgVSeKyVIfRDoQ9XMFN/dyQokHIaeLoyQGosF72Z+J/Xj5V/4SSUR7EiHM8f8mMGVQhnicAhFQQrNtUEYUH1rhCPkUBY6dxKOgR78cvLpHNas89q9dt6pXGdx1EEZXAEqsAG56ABbkALtAEGj+AZvII348l4Md6Nj3lpwch7DsEfGJ8/3b2Xlw==</latexit>

SLLL(r) = f(r)

no cascade

Yes, cascading

2 Method
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(b)SLLL(r) > 0

SLLL(r) < 0

<latexit sha1_base64="FgLSq2ASPR1+bXRkdnosCs+y+DI=">AAACBHicbVBNS8MwGE7n15xfVY+7BIcwL6OVoV6EgQgedpjoPmArJc3SLSxNS5IKo/Tgxb/ixYMiXv0R3vw3Zl0PuvlAwsPzvO+bN48XMSqVZX0bhZXVtfWN4mZpa3tnd8/cP+jIMBaYtHHIQtHzkCSMctJWVDHSiwRBgcdI15tczfzuAxGShvxeTSPiBGjEqU8xUlpyzfIgm5F4LCbpnZs0m820Kk4ufX25ZsWqWRngMrFzUgE5Wq75NRiGOA4IV5ghKfu2FSknQUJRzEhaGsSSRAhP0Ij0NeUoINJJsgVSeKyVIfRDoQ9XMFN/dyQokHIaeLoyQGosF72Z+J/Xj5V/4SSUR7EiHM8f8mMGVQhnicAhFQQrNtUEYUH1rhCPkUBY6dxKOgR78cvLpHNas89q9dt6pXGdx1EEZXAEqsAG56ABbkALtAEGj+AZvII348l4Md6Nj3lpwch7DsEfGJ8/3b2Xlw==</latexit>

SLLL(r) = f(r) Yes, cascading

3 Results
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4、Conclusion

The lithosphere deformation of the Tibetan Plateau is analyzed in the spirit of the multiscale 
statistics from turbulence community.

1) Previous work: High-order SFs are estimated and intermittency correction is detected

2) Recent work : 3rd SFs is retrieved to examine the existence of cascade

Yes, turbulent cascade does exist!

<latexit sha1_base64="DUu2fOP85hzExvFWMU+y8OyrjcU="></latexit>

SLLL(r) = h�Lu
3i = f(r)
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