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Estmate of Magma Supply Rate Beneath Aira Cardera, Kyushu, Japan;
Inferred from GNSS Observation
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Synopsis

We applied a composite analysis of spherical pressure source at around Aira caldera,
Kyushu Japan. Horizontal displacements obtained from GNSS observations and vertical
displacements from leveling survey, during 2017 to 2019, were used for the analysis. A
volume increase source of 15.2 x 10° m3 was estimated at a depth of 11.2 km near the
central part of Aira Caldera. The volume change during the last 10 years was calculated
based on the location of the source and change in horizontal distance of a baseline which
crosses the central part of Aira caldera. The amount of magma supplied to Aira caldera
was estimated by adding the amount of volcanic ash ejected from Sakurajima volcano, to
volume change of pressure source. Estimated magma supply during the last 10 years are
70 x 10® m3 and 93 x 10° m?, respectively, assuming equivalent densities of 2.5 g/cm? and
1.0 g/cm’. The average magma supply rate is close to the 10 x 10° m3/yr obtained in
previous studies. This suggests that the magma reservoir beneath Aira caldera has been
stable for a long period and magma supply to the reservoir has continued up to the present.
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Fig. 1 Distribution of GNSS stations.
Stations belonging to Kyoto Univ. (circles,
squares and dots) and GSI (triangles).

+: Kagoshima Meterogical Office, JMA
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Fig. 2 An example of atmospheric correction.

a' relation between uncorrected position and vapor pressure; b, c:
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Fig. 3 Horizontal displacement of GNSS
stations. black arrow: Observed, red arrow:
expected from tectonic model.
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Fig. 4 Horizontal displacement of GNSS
stations. black arrow: after reduction for
tectonic movement, red arrow: expected from
Mogi source located under Kirishima
Volcano complex (K).
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Fig. 5 Horizontal displacement of GNSS
stations after reductions for influence of
tectonic movement and activity of Kirisima

volcano complex.

D, WERINVTIEDE, FEKWUED CEMN
FERRE W E¥bn D, FRICERKILAD T
BEROEMNZ R LTS, ZHIRESXKLOES
WERT2b0EZEZ LN, BEILVT 78 IO
B0 KITEENZRE R T 2 ML 2 RHT 57201
X OEEER LERDD.

FIT, MAETAMERHNWT, EAHEEZRRT
(2018) 23RO 7= frE (KEALE : 31.9345°N,
130.8109°E, Fig. 40K, S : ik -7150m) (Z[EE
L, ZEAKWLELOSERA (Fig. 40 M) DRI
T =2 PO ENEORBEE(EEZ RO A
14.7x10° m* O ENGF Oz, Z OHEIER) & H4F
SN BHKFEENL (Fig. 4DIRKED) ZHiEME LTE
WA Z M IE L= %OKEEE SR C 7.
FROEIICT I Vv I REFHEESE L UE
B LD EEERZIE L% OKEEN & Fig. 51257
T W IER OKEENITIER A NVT T R 5K
25km D HEPH TR IRICHE T 28372 — U R385
ns.

2.3 KEREICKDETER
ETFEMNT—# & LT, GNSSBUANC & 5 K FZENL
CIRIFEAFEZ I N—F 5, 20164511 A 5 L 1V2019
FA AR & U T S 7 Ak R RS R
LM kx4, 2020) % A 7-. Fig. 6 1ZKkHE
BB AR O S T H 52436, 2785, 021092A, 2514%
RENRE L EFEMEZRT. BRI NT T ARG
WIES I ONTHEENKE S R H2BMMNEETH
L. ek, MiEOESKLTOENRICES ETE
HEIFIENRICHE BITWAKERLTHI1.6 mm &/

— 103 —



Fig. 6 Vertical displacement from leveling
survey (Kyushu Electric Power Co., Inc.,
2020).
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Fig. 7 Horizontal and vertical displacement
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around Aira caldera.

black arrow: observed, red arrow: expected
from Mogi sources, A, K: location of Mogi
sources
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Fig. 8 Daily Change in Horizontal distance of
baseline MAKI- YOSI.
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Fig. 9 Monthly cumulative variation of
volume change of pressure source (dots),
magma supply (circles); and monthly amount
of volcanic ejecta from Sakurajima volcano
(bars).
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