cempa AUTOMT / MTV

GLOBAL EARTHQUAKE MONITORING PROCESSING ANALYSIS

ol
Moment Tensor » g
Earthquake source analysis .

¢ ‘
File Edit Inversion Options View

v | Session (custom) @ (0 2@ @ @ Depthsearch [Autoinvert] v

e AR5 OO O © Norm. window | Al '
j Deviatoric | Double couple | Used Net sta Cha Dist v Az Welght Fit ; Amp DERLgeRaCn o
ix 0 | cx | PB15 | HH | 14.1 | 173.0 | 1.00 | 93.8 | 5.9 A | Grid: 0:30, 400:50, 100] km
P Fine search: 50, 10, 5, 1] km
S
MW b Min. depth: | 2|k
0.00491528 ) . el <
.| 0000445751 283 | 497 | 951% [ 50 [503L18 | Max. depth 700) km
‘ || Keep current dataset
v Shift traces
283 | 221 | 972% | 50 | 229.70 | |_| Optimize result
| Run after each inversion
Tensor 100105182 -
Mo Muy Mz | (254251005 283 | 95 [ 649% | 50 | 250.63 |
Myt 0.055) [ 0.144] [0.062 o | cx | 1.00 | 936 ‘ =
My ). 0.503
o §885982% 286 | 317 | 835% | 20 | 4624.17 |
Expon 19
—
| Principle axes (anges) | i BEaE e 05 286 | 675 | 988% | 20 | 82101 |
__Principle axes (cartesian)
Nodal planes
Strike Dip  Rake 8 8%3?2,5055 286 | 309 [ 913% | 20 | 1080.00 |2 —
NP1 71 60 88 - d VELSE
NP2 348 30 93 - 0 Global time shift: 3%
[ Derived values = = Max. "best shift" fterations [ 10 |
Scalar moment: 0,99 E10Nm | Amplitude | Fi | Polar. | Map. o
Mw: 6.65
Fit 808% & . 5 " .
oC: 943% ; e o . o ¥ B e oo . % e o Fesctte o8y Fp
o 57% " 6 * o e baes - L3 .
Avg. scale: - |2a e  ——
Stations used: 50| ° Wave snippets v
Azimuthal gap: e | # Add above:  (60% cheal
" || Remove below: |40% g ™
- 0 20 N ) 60 80 90 awaysawer G
Apply. Distance (deg) Al i B
G
. . . . . o
gempa offers AUTOMT and MTV for automatic and *Rapid moment tensor inversion in the time
interactive moment tensor determination (MT and domain

CMT). Developed in cooperation with GFZ, the

modules are fully integrated in SeisComP3 and the

gempa products for earthquake analysis and

tsunami-early warning. For years AUTOMT and

MTV have proven their quality at institutions «Fits body-, surface-, mantle waves and W-

worldwide. They allow gempa to offer software phases

turnkey solutions for autoimatic and interactive

* real-time seismic analysis (SeisComP3)),

* MT/CMT solutions,

* GPU-based tsunami simulation and observation
(TOAST), «Interactive analysis, automatic processing:

* bulletin generation and dissemination via many real-time (AUTOMT) and offline (MTV)

services: email, sms, web (GDS).

*Real-time module integrated in SeisComP3

*Real-time restitution for maximum speed

« Configurable profiles for magnitude ranges

«Fast and flexible access to Green's functions

 Centroid search
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Our moment tensor tools, AUTOMT and MTYV,
invert the full waveforms of three-component
seismograms based on pre-computed Green's
functions with 8 components. We use the well-
established approach by Dreger (2003).

Before the actual inversion the software performs
advanced quality control testing for gaps, clipping
and noisy data. It corrects for instrument response,
detrends the data and applies configurable
filtering. The waveform components, time
windows, filtering and weighting can be choosen
separately for any considered type of wave and
even for individual traces.

Automatic and Interactive Processing

MTV allows operators interactive, easy guiding of
the inversion by checking observed and synthetic
waveforms, selecting data and time windows and
by adjusting the important control parameters
such as filtering, weighting schemes, source
location or earth models. The beachball maybe
dragged changing the waveforms on the fly.
Statistical tests provide tools to assess the solution.

Feature-Based Data Selection

MTV provides multiple options to select or unselect
data interactively based on data-dependent
features. The features include amplitudes, fit,
azimuth and distance, P-wave polarity or
geographical location on the map. Having perfect
control at any time, the user may carefully interact
and guide the inversion.

Centroid Search

While hypocentres provide the locations where the
earthquakes initiate, the centroid characterizes
where the seismic energy is released. AUTOMT
can be used for automatic calculation of 3D
centroid locations. In MTV users gain full control on
cenroid depth search through the depth iteration
panel.

TECHNOLOGY

Different Green's functions databases, can be
created and selected to account for global earth
models and veloctity models specific to local and
regional networks.

While fitting Green's functions to the data, cross-
correlation in the configurable time windows is
applied compensating for phase shifts and model
uncertainty. Goodness-of-fit and other parameters
describe the representation of the observed data
by moment-tensor solution.

Magnitude-dependent inversion profiles can be
configered, applied and modified interactively
during inversion.
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