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 Tulu Moye volcanic complex is located
within the active Main Ethiopian Rift
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It Is characterized by a caldera
system hosting Bora, Berecha,
and Tulu Moye

NNE-striking and NNW-string
cross-cutting faults dissect the
caldera

The volcano Is active and
deforming but the nature of the
deforming source is debated
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Magmatic Vs. Geothermal source
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Objectives

We combined Sentinel-1 time-series, average velocity maps, modeling and
Independent Magneto-Telluric (MT) and seismicity data to:

1) Investigate the locus, magnitude and style of deformation

2) Constrain the causes of deformation

3) Build up an integrated model of the magmatic and hydrothermal system
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Methods

* We used the P-SBAS (Parallel Small _
BAseline Subset) approach : ]
implemented into the ESA Geohazards |
Exploitation Platform (GEP)

« Sentinel-1 average velocity maps from
ascending (087) and descending (079)
orbits for the period 2014-2017

* Time-series covering 2014-2022 (desc) RV
and 2014-2017 (asc) e
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Results

INSAR average velocity maps 2014-2017
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Velocity maps shows uplift up to 40
mm/yr between the Bora, Bericha
and Tulu Moye volcanoes

The deformed zone covers about
100 km?, elongated in a NW-SE
direction
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Results

INSAR time-series

« Deformation began in mid-2015 with a rapid uplift phase (40 mm/yr) until 2017

« After 2017 uplift continued but slowed down (12 mm/yr) until 2022
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Results

INSAR Modellng
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Results

INSAR Modellng
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Results

INSAR Modeling
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L5 . NW-striking sill located at a
g ‘ depth of 7.7 km
2 g | ; v‘ | '
C——— Opening rates are 0.85 m/yr
O o] ; : = volume change rate 8.9 x
. . 10° m3fyr
g ‘,; : ,{%’; |
é 2 ’ L2
o 2 L0 l 2 Lakes and ponds ‘4 2 :
- == 4l =E il D= = == = Il ZE 2= E = . i Il » THE EUROPEAN SPACE AGENCY



Results

Uncertainties calculation
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Discussion

« The sill locates at upper edge of the

7 9 \//////// high conductive partial melt zone in
) MT studies
: g ! :
3 * Itis ~1-2 km below the base of the
£ cluster of micro-seismicity during
£ . 2016-2017 (Greenfield et al., 2019)
L iy § * The sill is sub-parallel to the nearby

NW-striking faults and caldera
: : . rims, suggesting a structural
o ——— control

MT-derived Electrocondictivity of the
Tulu Moye area (Samrock et al., 2018)

Depth b.s.1 (km)
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Conclusion
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 NW-oriented faults likely act to channel flow of magma into an elongate sill shape
and favor fluid migration at surface

« The Inflating sill is below surface manifestations, and micro-seismicity indicating it
may be an important heat source in the western part of the geothermal system

 Alternating uplift and
subsidence could be

explained with inflation of

magmatic system (uplift)
and degassing of the
hydrothermal sytems
similar to other volcanoes
In the MER (Aluto)
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Additional Slide
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