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VOLCANIC ERUPTIONS AND ACTIVE PERIODS REFERENCES

CSES HPM CDSM, July 2018 - July 2019, selected active volcanos (19 events), world map, box 5.5 deg

In this study we investigate volcanic eruption phenomena
related to ionospheric disturbances, e.g. Heki (2006) used total
electron content (TEC) measurements for this task. In particular,
a model is developed how discharge phenomena (e.g. Houghton
etal, 2013) can produce magnetic field variations at SWARM and
CSES satellite orbits, i.e. altitudes of ~500 km in the F-region.
Several coupling mechanism between lithosphere, atmosphere,
and 1ionosphere are discussed by Simoes etal (2012).
Experimental evidence is based on magnetic field observations
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aboard CSES mission in the time frame July 2018 to July 2019.
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and for seismic investigations Kherani etal (2009) but future studies have to demonstrate this in detail. Satellite B-field meas. can be a tool to observe volcanic eruptions
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CSES HPM,CDSM July 2018 - July 2019, volcano:Popocatepetl, active, channel:14, box:5.5 deg, night only:1
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CSES HPM,CDSM July 2018 - July 2019, volcano:Shieveluch, active, channel:14, box:5.5 deg, night only:1
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CSES HPM CDSM July 2018 - JuIy 2019, volcano: Reventador actlve channel:14, box 5.5 deg, night only 1

' [
w 5 B
c ' '
o |
]
8 9 —t
> ' I
=5 I I 7
£
m ' |
10— —
| | [
0.5 1 15 |

-%
N
N
(&)
w
N
o

Time (s), Segnlents:24

Scalogrdm
0.4
035
N
L 03
3025
c
o 02
o
e 0.15
L 0.1
0.05
0 0.5 1 15 | 2.5 3
Time (s), Segn]ents 24é «10*
[
' |
CSES HPM,Bx1 July 2018 - July 2019, voIcano:Reventdjor, active, channel:15, box:5.5 deg, night only:1
| | | [ | | |
[
o 05— [ _
S [
5
S : l
= -0.5— | _
£ 0 :
“ |
1 — ]
| | | 1 ' | | |
0.5 1 1.5 | 2 2.5 3
Time (s), Segnlents:24% 10
Scalogr!m |
04 | H \‘ | { ‘ ' ‘ | | 1‘
035 i I |
N
L 03 |
>0.25
c
@ 02
=
e 0.15
L. 0.1
0.05
0 0.5 1 1.5 | 2 2.5 3
Time (s), Segrr]ents:243l <10*
' |
CSES HPM, Bz July 2018 - July 2019, volcano: Reventaldor acti¥e, channel:17, box:5.5 deg, night only:1
| | | [ | | |
15— ' [ |
g 10 — | |
.‘g S ' ' —
.g 0 0 M \
® . _
> O '
|—-_-2-1o - | _
£ 15— [ I _|
m 2 - 0 |
25 — ' _
| | | | | | |
0.5 1 1.5 ' 2 2.5 3
Time (s), Segm‘ents:24q 10*
[
Scalogram I

0 0.5 1 1.5 2 2.5 3

Time (s), Segments:243 x10%

EGU2020-8882 MAY 2020

<
U
=
%
Ll
o
®
T
)
T
O
98
Z
Ll
O
<
=
T
O
ot
a
<
%
Z
O
>z
u’\
|_
-
-
|_
Y8
<
T
O
&
<
Ll
w
Ll
%
Lol
O
o
w
|
L
=




OAW (IWF

SATELLITE AND GROUND-BASED MAGNETIC FIELD OBSERVATIONS RELATED TO VOLCANIC ERUPTIONS

K. Schwingenschuh', W. Magnes', X. Shen?, J. Wang?, B. Cheng’, A. Pollinger?, Chr. Hagen', R. Lammegger>, M. Ellmeier>, Christoph Schirninger?, H.-U.
Eichelberger', B. Mandl', M. Y. Boudjada', B. P. Besser', A. A. Rozhnoi4, T. Zhang', M. Delva', I. Jernej', O. Aydogar', and R. Leonhardt®

ISpace Research Institute, Austrian Academy of Sciences, Graz, Austria, 2Institute of Earthquake Admin., Beijing, China, 3Center for Space Science and Applied Research, CAS, Beijing, China, 4Institute of the Earth Physics, RAS,
Moscow, Russia, ?Institute of Experimental Physics, Graz Univ. of Technology, Graz, Austria, ¢Central Institution for Meteorology and Geodynamics (ZAMG), Vienna, Austria, ’National Space Science Center, CAS, Beijing, China

EBEKO
Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

SABANCAYA
Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

PLANCHON-PETEROA
Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

Q)
Ll
O
Z
—
@,
w
L
o
>
=
Ll
a
<
O
<
pd
=<
%
—
Y2
-
<
|
=
O

4 | _ 02} a
[
: [ g ot : :
o 2 [ . S o1 o
f§ ' | igoosw f§
© 0 S o son ma e v m—— s o 5
> 1 > >
= I : o =
c c 0.1 c .
= ' £ < o
o, | B m -0.15 o g 1
| | | : [ | | | 20 | | | | | | i 0.2 | | | | | | =
0.5 1 1.5 ' ' 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 25 3
Time (s), Segmfnts:235' x10* Time (s), Segments:246 x10* Time (s), Segments:246 x10*
ol | 1 ‘H | H \ \ | M\‘\ It \ l\ | ?calogram QRN ?H | L H | H \ i MUITUAY H | \ Hl\ Scalgrar‘nly it H | || H! H H \' M I H LA 8
\ \ ) il il | h I | | | | | l
" i | | {“ | H }r i [ ‘\' ‘ H’(} IH\ “ M H | ’H!" i H‘ i ‘ ‘ ‘ I ’[\ \4 Al q HM y ‘l \\ ’M | ‘1 H 04 h “ I!\ \ u (l l‘ l | ‘” H ‘ 1|f | l\ \ | 1 \ ’( ’ |\ l l " \ ’ “ i H}Lw ‘!“ 'V | 8
!*“ | il M i N‘ I \‘ it \’* dhi } | N il ’ “ ““ ’ i M i} M I It i *'/‘ e "‘ | "' I f’ | 2L ” ‘ I Hh w *‘ n’ i { il \ i L i ] } 1 il I ‘\\M i '“\‘ h “ il m\ *1 il i MI‘ ,‘ ) i >
v \ i || ‘ . | 'l | !H | | I M H
§m25 M il w hwwh\| { \uh m\ .V”| J \ J M‘| |]“HJHwhN|\ \wam >m25dlhp 14(“ M WMWlWWW” 1“4 ”W Ml “|H1iq\| ‘HMW JN“WW 4h||MMM‘ J MM“ Jh[lﬂ w :E
o 02 ! il q: 0.2 \ | A~
§b15 8b15 i 88
L 0.1 L 0.1 o0
0.05 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.05 0.02 0.04 0.06 0.08 0.1 0.12 OI
I B R B B [ R D ] ~
0 0.5 1 1.5 ' ' 2 2.5 3 0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 O
Time (s), Segmfnts:235 x10* Time (s), Segments:246 x10* Time (s), Segments:246 x10* S
[
O
[ LI
[
CSES HPM,Bx1 July 2018 - July 2019, volcano:Planchon-Péteroa, aftive, channel:15, box:5.5 deg, night only:1 CSES HPM,Bx1 July 2018 - July 2019, volcano:Sabancaya, active, channel:15, box:5.5 deg, night only:1 CSES HPM,Bx1 July 2018 - July 2019, volcano:Ebeko, active, channel:15, box:5.5 deg, night only:1
. | | | [ | | | | | | | | | | | | | | | |
- _ aE N
@ 2 | ' | o ) 202 |
S 04 — ,Md | ® 1 — & o
© [ & =
S I 2 S0 S
= o * 3 * -
-3 — —] - —
= ' = < .0.1 —
o, n m m <
[ 3 - .
5 [ _ - B
. | | | | | | | | | | | | g2 | | | | | | O
l <
0.5 1 1.5 ' 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 25 3
Time (s), Segmtnts:235' x10* Time (s), Segments:246 x10* Time (s), Segments:246 x10* ;
Scalogra'n | Scalogram Scalogram Cﬁ)
\\ . \\ M Fll u! \Hl || \\ I “ H\ HI ‘} \ L H
84 04 [t mle \] H \ 1 ‘ I h | l‘ | \‘ \‘ ‘ | | \‘ ‘1 \l ”' H\ “ il \ h iy
ﬁo'ss “IJ | ’ I ‘ {'r ’ 11 Y\ ’\ ( |‘ H l ll‘H W il U " ’ i |f |l h ‘\ | MI }| h‘ ! Hl“‘ “l/ {\ H[ “\‘ I ” \ ‘ [ :|| ! l)ll H|> ’} i h |i “ 0‘ ’\ H h '1 I %
T 53 \ i i ‘ ‘ h ‘\l Lyl hum ‘ ‘x il \1\ ‘ ‘ '\ || |’ | ‘ \‘7 } | \‘ ‘ )
Sz gl H A M' | M il l... bl M i ;J m Ui Mu | “.n.uul W me 'Nw | ul.'u.mw b ;W,”}”m 1t ) bl u il 4. it T
g g025 | K i HA { b ‘ u‘ uH i ‘H| M ‘! [l il w il “ ‘f ' k}{ il i ‘\ e e f’l { 5
o 02 o) 02
§bjs §W15 52
b - (Wl |
L 0.1 L 0.1
@)
0.05 0.05 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2 Z
—
0 0.5 1 1.5 ' 2 2.5 3 0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 Z
Time (s), Segm’nts:235' x10* Time (s), Segments:246 x10* Time (s), Segments:246 x10* T
@)
[
' 7
CSES HPM,Bz1 July 2018 - July 2019, volcano:PIanchon-P%teroa, a¢tive, channel:17, box:5.5 deg, night only:1 CSES HPM,Bz1 July 2018 - July 2019, volcano:Sabancaya, active, channel:17, box:5.5 deg, night only:1 CSES HPM,Bz1 July 2018 - July 2019, volcano:Ebeko, active, channel:17, box:5.5 deg, night only:1 9‘:
| | | 0 | | | o | | | | | | n | | | | | | o
[ =z
2 s l : g ) . O
2., || =
= | T 5 ] =
< | < = -
m -10 — [ — m m § ) —
' -0.15
| | | | ' | | | r | | | | | | | 0.2 | | | | | | . 2
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 25 3 —
Time (s), Segm!nts:235| x10* Time (s), Segments:246 x10* Time (s), Segments:246 x10* I
@)
Scalogra' ' Scalogram Scalo ram (a'd
ITGFELIE SR HH LA “‘\ i I |M \H WL ‘\ WH\| i UHU‘H Il Hl | J“‘ I\H Tk ||\ i <
Lk N [ Hh ( !
oo J * 1 \’ i J iy W i i ,« i il M;\ i Sl ,u '1.* g W i 1\; fiy %
I 0 “ H ‘ ‘ ‘ |l"\ { \‘ ‘\ H| H | h \“Hh { 'J“ I‘ H‘| ‘ j N‘ ‘l |‘“II “ ' } {'r " ‘m " [ h |’ \l w v ‘H * |\ '“H “|‘ ||’l |‘ ’Hl “I "“ {‘ 'ﬂ fl ‘HH g
>025 ’ i m I r 4 ‘1} m "HH' | u" m \. i |{u ’1| ”‘”’”‘ w n’ h. ‘h \h] il I’ \"q w Iy \ u‘ {1 it H | “ |' ! LL]
\ | U
<
cm15 (al
If 0.1 W
0.05 0.02 0.04 0.06 0.08 0.1 0.12 0.14 |
0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 0 0.5 1 1.5 2 2.5 3 §
Time (s), Segments:235 x10* Time (s), Segments:246 x10* Time (s), Segments:246 x10* =

CSES HPM,CDSM July 2018 - July 2019 volcano: Planchon Peteroa, active, channel:14, box:5.5 deg, night only 1

=y

CSES HPM,CDSM July 2018 - July 2019, volcano:Sabancaya, active, channel:14, box:5.5 deg, night only:1
| | | | | |

CSES HPM,CDSM July 2018 - July 2019, volcano:Ebeko, active, channel:14, box:5.5 deg, night only:1
| | | | | |




SATELLITE AND GROUND-BASED MAGNETIC FIELD OBSERVATIONS RELATED TO VOLCANIC ERUPTIONS

s e ®
K. Schwingenschuh', W. Magnes', X. Shen?, J. Wang3, B. Cheng’, A. Pollinger?, Chr. Hagen', R. Lammegger->, M. Ellmeier>, Christoph Schirninger?, H.-U.
Eichelberger', B. Mandl', M. Y. Boudjada', B. P. Besser', A. A. Rozhnoi4, T. Zhang', M. Delva', I. Jernej', O. Aydogar', and R. Leonhardt®
ISpace Research Institute, Austrian Academy of Sciences, Graz, Austria, 2Institute of Earthquake Admin., Beijing, China, 3Center for Space Science and Applied Research, CAS, Beijing, China, 4Institute of the Earth Physics, RAS,
] Moscow, Russia, °Institute of Experimental Physics, Graz Univ. of Technology, Graz, Austria, ®Central Institution for Meteorology and Geodynamics (ZAMG), Vienna, Austria, ’National Space Science Center, CAS, Beijing, China

MANAM FUEGO BEZYMIANNY

Time series and Scalogram // Top: CDSM — Center: Bx — Bottom: Bz ~ Time series and Scalogram // Top: CDSM — Center: Bx — Bottom: Bz ~ Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

Q)
Ll
O
Z
—
@,
w
L
o
>
=
Ll
a
<
O
<
pd
=<
%
—
Y2
-
<
|
=
O

CSES HPM,CDSM July 2018 - July 2019, volcano:Fuego, active, channel:14, box:5.5 deg, night only:1 CSES HPM,CDSM July 2018 - July 2019, volcano:Fuego, active, channel:14, box:5.5 deg, night only:1 CSES HPM,CDSM July 2018 - July 2019, volcano:Bezymianny, active, channel:14, box:5.5 deg, night only:1
oL | | | | | B o | | | | | B | | | | | |
) " w o N
C 5— — C 5— — c
S o S ‘
8 8 8 e
s o o
> 5 _ > 5 _ > |
= = = 5 -
S0 — S0 — =
(a1] (01] (01]
-15 — — -15 — — -10 — -
| | | | | | | | | | | | | | | |
0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 3
Time (s), Segments:179 x10* Time (s), Segments:179 x10* Time (s), Segments:265 x10*
Scalogram Scalogram Scalogram o
0.4 S
=035 N
L 03 2
,&>,‘0.25 2
g 0.2 (@
T 0.15 c0
o c0
L 0.1 0
0.05 Cl)
oN
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 25 3 O
Time (s), Segments:179 x10* Time (s), Segments:179 x10* Time (s), Segments:265 x10° S
O
Ll
CSES HPM,Bx1 July 2018 - July 2019, volcano:Fuego, active, channel:15, box:5.5 deg, night only:1 CSES HPM,Bx1 July 2018 - July 2019, volcano:Fuego, active, channel:15, box:5.5 deg, night only:1 CSES HPM,Bx1 July 2018 - July 2019, volcano:Bezymianny, active, channel:15, box:5.5 deg, night only:1
N | | | | | B N | | | | | B L | | | | | | ]
w4 - w4 - 7}
c c c
O 3- n O 3~ n o 10~ B
8. | 5. | g
S I If
> > >
] T o St i D e 2 0
— — =
Sp : Sp : £ ]
m.,- _ m.,- _ m ° N
I | | | | | ] S | | | | | ] 10 | | | | | | 7]
0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 3
Time (s), Segments:179 x10* Time (s), Segments:179 x10* Time (s), Segments:265 x10*
Scalogram Scalogram Scalogram

_0.35 _0.35
N N
I o3 L 03
' '
5‘0.25 5‘0.25
c c
@ 0.2 o 02
- -
T0.15 T0.15
| .- | .-
L 0.1 L 0.1

0.05 0.05

0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 3
Time (s), Segments:179 x10* Time (s), Segments:179 x10* Time (s), Segments:265 x10*
CSES HPM,Bz1 July 2018 - July 2019, volcano:Fuego, active, channel:17, box:5.5 deg, night only:1 CSES HPM,Bz1 July 2018 - July 2019, volcano:Fuego, active, channel:17, box:5.5 deg, night only:1 CSES HPM,Bz1 July 2018 - July 2019, volcano:Bezymianny, active, channel:17, box:5.5 deg, night only:1
ol | | | | | i ol | | | | | i ol | | | | | | ]
@ 10 - — @ 10— 7 2 il
Q 5 — Q 5 — 2
E 0 E 0 E 0
S 5 m S 5 B S 5l =
=10 — ] =10 — ] —
— — —
£-15 - — £-15— — £ 10— —
m -20 — - m -20 — - m
25 — — -25 — — s N
| | | | | | | | | | | | | | | |
0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 0.5 1 1.5 2 2.5 3
Time (s), Segments:179 x10* Time (s), Segments:179 x10* Time (s), Segments:265 x10*
Scalogram Scalogram Scalogram

0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 3
Time (s), Segments:179 x10* Time (s), Segments:179 x10* Time (s), Segments:265 x10*

<
U
=
=
Ll
o
®
T
>
T
O
wn
z
Ll
)
<
=
T
O
ot
s
z
O
X
uﬂ
—
-
=
|_
w
<
T
O
o
<{
Ll
w
Ll
o
Lol
O
o
(Vg
|
L
=




OAW (IWF

SATELLITE AND GROUND-BASED MAGNETIC FIELD OBSERVATIONS RELATED TO VOLCANIC ERUPTIONS

K. Schwingenschuh', W. Magnes', X. Shen?, J. Wang?, B. Cheng’, A. Pollinger?, Chr. Hagen', R. Lammegger>, M. Ellmeier>, Christoph Schirninger?, H.-U.
Eichelberger', B. Mandl', M. Y. Boudjada', B. P. Besser', A. A. Rozhnoi4, T. Zhang', M. Delva', I. Jernej', O. Aydogar', and R. Leonhardt®

ISpace Research Institute, Austrian Academy of Sciences, Graz, Austria, 2Institute of Earthquake Admin., Beijing, China, 3Center for Space Science and Applied Research, CAS, Beijing, China, 4Institute of the Earth Physics, RAS,
Moscow, Russia, ?Institute of Experimental Physics, Graz Univ. of Technology, Graz, Austria, ¢Central Institution for Meteorology and Geodynamics (ZAMG), Vienna, Austria, ’National Space Science Center, CAS, Beijing, China

NEVADOS DE CHILLAN
Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

KLYUCHEVSKOI
Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

TURRIALBA
Time series and Scalogram // Top: CDSM - Center: Bx — Bottom: Bz

Q)
Ll
O
Z
—
@,
w
L
o
>
=
Ll
a
<
O
<
pd
=<
%
—
Y2
-
<
|
=
O

CSES HPM,CDSM July 2018 - July 2019, volcano:Kliuchevskoi, active, channel:14, box:5.5 deg, night only:1 CSES HPM,CDSM July 2018 - July 2019, volcano:Turrialba, active, channel:14, box:5.5 deg, night only:1
| | | | | | \ | | '- T | | | 4 | | '% |
Al | 4 | : M | _
: o l Z \ l
S s’ ' ) S 2 ' *
:ig 0 .‘§ () vt tepominarbs ot o ' | fé 1 I [ H
S > ' | S0
2 |
=5 : =, l ! > | +
£ £ ' | £, | ' I i
m m, | . m | |
1ol R ° I ol I |
| | | | | | sl | | | \ [ | | | 4 | | | I | | —
0.5 1 15 2 25 3 0.5 1 15 | I 25 3 3.5 0.5 1 15 | 2 25 3
Time (s), Segments:275 x10* Time (s), Segmfnts :244 x10* Time (s), Segn]ents 246l x10*
[
Scalogram Scalograhn Scalogrdm o
N
0.4 0.4 o
=035 =035 N
L 03 L 03 2
> >
0 0.25 0 0.25 2
°0.15 T 0.15 o0
[«}] (]
£ o L o =5
0.05 0.05 OI
N
0 0.5 1 15 2 25 3 0 0.5 1 15 | 2 I 25 3 35 0 0.5 1 1.5 | 2.5 3 )
Time (s), Segments:275 x10* Time (s), Segmfnts :244 x10* Time (s), Segn]ents 246| x10* S
| | o
[ [ Ll
[ [
CSES HPM,Bx1 July 2018 - July 2019, volcano:Kliuchevskoi, active, channel:15, box:5.5 deg, night only:1 CSES HPM,Bx1 July 2018 - July 2019, volcano:Turrialda, active| channel:15, box:5.5 deg, night only:1 CSES HPM,Bx1 July 2018 - July 2019, volcano:Nevados delChillan, f\ctive, channel:15, box:5.5 deg, night only:1
| | | | | | | | | | | | | | | | | |
151 | 05— ' ' — 06 ' ' |
» » [ ) [
c c | C 041 | il
O 10— ] (o) o
E :"3 ' | :‘E 0.2 / 0 il
5 - l - . 5 o
> > >
2 0 e ~2-0.2[} [ i
2 | z ]! o - f
E o | ; ' ' a’-0.6 — ' ' N I<_E
0 | | | | | | ] 05 | | | - ' | | ] 0.8~ | | | I ' | | | 1] O
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2 ' 2.5 3 3.5 0.5 1 1.5 ' 2 2.5 3 <.
Time (s), Segments:275 x10* Time (s), Segm&nts:244' x10* Time (s), Segnients:246. x10* ;
<C
Scalogram Scalogra'n l Scalogr!m l Ll
04 rl TR !‘1 N A ‘l [l H Il ‘ I\H H\n’ ||| 04 ‘ u | |“ \‘ll‘ @)
R L . : >
=" | 'w\ | M' \ =035 ) | ] T
50'3 | ‘w‘l | ‘ I o3l | )
§0.25 | . | §0.25 ' E:)
o 02 o 02
t N
§'0.15 §'0.15 | prd
I.t 0.1 I.t 0.1 &LI;
0.05 0.05 Z
- =
. 0 0.5 1 1.5 2 | 25 3 3.5 0 0.5 1 15 | 2 25 3 ;
Time (s), Segments:275 x10* Time (s), Segm’nts:244' x10* Time (s), Segnients:246l x10* T
| | =
[ I )
CSES HPM,Bz1 July 2018 - July 2019, volcano:Kliuchevskoi, active, channel:17, box:5.5 deg, night only:1 CSES HPM,Bz1 July 2018 - July 2019, voIcano:TurriaIb'a, active] channel:17, box:5.5 deg, night only:1 CSES HPM,Bz1 July 2018 - July 2019, volcano:Nevados de'ChiIIan, hctive, channel:17, box:5.5 deg, night only:1 ]
ol | | | | | | ] . | | | - 0 | | B A | | | [ | | | n é
g — N 0w 2 ' ' | 7)) 3— ' ' - %
5 c c ., il
S | S . l . . S ! | %
o | & 0 spsafaseismdrs ittt b P i o Ow i Ll
>. 5 | >“_1 - [ | >“_1 [ i —
= 3 : ' 3 : ' -
L ] | | -2 N
%-10 i-Z \ [ §-3 - : [ | =
e ) °r l | a | f >
| | | | | | 4= | | | | \ I | | | | | | | ' | | | 2
0.5 1 1.5 2 2.5 3 0.5 1 1.5 2.5 3 3.5 0.5 1 1.5 2 2.5 3 —
Time (s), Segments:275 x10* Time (s), Segm!nts 1244 x10* Time (s), Segm‘ents:24q x10* T
' [ I I @)
Scalogram Scalogra Scalogram EE:
04 LlJ
N
— _.0.35
'y >0.25 Ll
CI:J a:J 0.2 U
g‘ g-0 15 <
T0. S 0. al
- L 0.1 w
0.05 |
g 0 0.5 1 1.5 2 2.5 3 3.5 0 0.5 1 1.5 2 2.5 3 §
Tlme (s), Segments:275 x10* Time (s), Segments:244 x10* Time (s), Segments:246 x10* =

CSES HPM,CDSM July 2018 - July 2019 volcano:Nevados de Chillan, active, channel: 14 box:5.5 deg, nlght onIy 1




Q)
Ll
O
Z
—
@,
w
L
o
>
=
Ll
a
<
O
<
pd
=<
%
—
Y2
-
<
|
=
O

NEVADO DEL RUIZ
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CSES HPM,CDSM July 2018 - July 2019, volcano:Nevado del Ruiz, active, channel:14, box:5.5 deg, night only:1
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CSES HPM,CDSM July 2018 - July 2019, volcano:Sangay, active, channel:14, box:5.5 deg, night only:1
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CSES HPM,CDSM July 2018 - July 2019, volcano:Santa Maria, active, channel:14, box:5.5 deg, night only:1
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