- FREENKFE JO-Niitigter 5 —

Global Center for Asian and Regional Research, University of Shizuoka

2\’;{ Na DR| R
VT B = o E

FHIBKE SO EQEHnODT sHDM_E R EIS
B 25— DT —ASHINR—R{b &EFT — S E%%
> AT LDOFEFE

(ROIS DS JOINT 2018, ZOZO 2021

,i%mc'(ﬁnﬂix;am ) UPRbs S 5 — BRI E TR
| 2023528208 1% I IT>XICET IHAFRER




BARRICHDES: ARES (HEX)

« RRUC(EIHBE (X U CEIE(CESZB N DD

+300V_ _ -7~ ~—
- - $300V . LT T
e % £ AN
s - 4200V - 27T 0V TN o
BWK/FEITFT 0 T IR © RN
I£=1oowm X o _ ~.
[ZEhER] 'S At A S LIz
o D |
Z 7 7% A A W 4
(a) it @ (b) i @

ARERRS -BERFOBAICED

. j(';_T_\"EE JIF_(Q:TZQ (E_J:_tE-I_) C\(j:/i\nj Z1=IVRZIY

(EEREBHAEE)

J4—I)LRI)LIREDOEHMZRZTHD MEE%Eq -
FRE EHTRS 2017/8/31 4 E Ry TRELD  HFIR }

DIGITAL BRI J+—)LR=)LBoltek
(BBFNEM T EHE)

B - SPEH TR
J+«—J)LRF=JLLATOM

REOFRA

LL>oamatise (@@ g

EBRTRGST



eiBkESOIEE  Global Electrical Circuit (GEC)

~HARTEIO—-/ULY—Fv hEFEND Z EREL

Mesosphere / Ionosphere
e Lightning P / P + 250 kV

ELF/VLF waveguide Discharges - =s
propagation \
~ H
Q Fair weather | :
<3 .
X)L
Schumann 5N

Resonahces | Thunderstorm
L/ e ® 4
. - 0.5F
2, ' « S
ke X S
Electrified ‘.- tmospher
Shower Cloud Q T~ Electric Field
e B
aic-earth [EL 7ML
Current
\_/ - -

Ionosphere Earth’ s surface

= Sifilol i

o HBk(F AL EREE TERRR 1> T Y — &L TV,

« 127 Y —ROEREL. EERNREREEE TREIN. IBRFMIBFTOMIE TZE
RERBL TIEIND.

- BREFMEIFDOIMR AT ES OHZ{L (Carnegie Curve) YRHEIZ(L(E. J
O0— /UL EHRIRIBPSIEZ #a R RL TS,

» FEEDHRADERSIEELREDELFEROHISCLDITRDGECH HD



FHIEKEEIEEDOHZL

FREFBRIENSD D, HROAKEZ CHAITED
BAEFRIEEICEVWTEERTR—D&EbtZI D, (h—=F—H—7)
AN —RF—STIRENARDOND. FLTHDEFRATURIERD /A XHA R0
HZL(FH 5K (CARF LR,
o fzERL, JUL—> CERBSEAMNAETCE D,
o BEOEICFHERDHEST KIABIHNES U TWLDERNSD DIRELIAZ
[C(ESEEFFHGAEN B LR BNSD,

Atmospheric electric

— Xp—x%-8 Lomof /////
120 | T (1920h'519304F4%) 120 4 A SIS L) . o
= ! 4300
. 100 E Ea,u“ﬁﬁ.EE,{_LO)E =1t
=100 | Carnegie 5§10l (h—FE—H—7)
N N & €
E o0 _"-..... I II ‘|V Hakuho Maru %' e Carnegie curve -250
g I i I (Kamogawa et al, JAE, 201F) E g a0
3 60 Maud 5
= a 200
0 4 8 12 16 20 24 70
Hour (UT)

{ SRSCAES) SR Y S (IR LTS CNE, LTV0N (S SR Gy [ O (NN S WO | S LAl A W \
o 2 4 6 8 10 12 14 16 8 20 22 O

2 s g - ¥ =a=ie AN
RARMER DR AEBZBDOAZRE [Markson, Nature, 1987]

Potential (kV)



=
< T)

Hl

>
>
l7

B
20104E~20234F

=
7]

/=
X\

=5
(AEFNE M

X




i, C DK B ELA

Amundsen-Scott

. ) 0839 UT
v ARIE T (FERARKUDRWNZE
LTSRN A, .
ERZ I DOMREERNDE -

7 7. <
GECHZE & L Tt ok -l

]RAD A X(&. HIRE(CKDFESHI

> EAREELD. BRE /A XZ<MRVEIARRIZD IE
= NS DIREZ FTEA

(Minamoto et al., Atmos. Res., 2021)

o 3 & 9 12 15 18 21 4

BIEMD2000EREOH—RF—H—THE  [¢ —._ __
' * - C BT

e N IEREHEISDYES &

Z .

ST [H] 2<05% (RiEEaD) &EA
R ' i "= (Harrison & Nicole, JASTP, 2018)

5 -7 . ;?A. L] ' i = - e .g 1

P C) | ) RRE2EEOARESRE

fg 00— .~ 7 1 (Minamoto et al, JGR, 2022)

g ' '

S ok = . + : SHBCBSRECEDS

= 8 S 8 8 SRS AR EISEN B EEE SR> Tz,
Time (UT) N

Minamoto & Kadokura (Polar Science, 2011)

Q 3 5] 4 12 15 18 21 24
Hour [UT]



SEALRZZE X e A EGEAl ClE R Z 3

(Minamoto et al., JGR, 2022)

00:00 18:00 24:00
. . | @F
27 u 1omToRE |
e A =SEDERDARXEIZIE
o TAMTOME T . ESHH20V/m
€ Jr-= ® :I>]]|E|+ & AR (6_m/sL)U:)
= AV o IRREMEEFORIE
<o L | i ESHE
0 S —— 5 o
Snowing from 04:07 . (@ )E
Q JEARES ! _
s - AEBIHT —H &
0 . . . BRI ENEE L ULVTsd
00:00 06:00 12:00 18:00 2400 ’fll.‘}tbg_l_ EI\J ﬁg*ﬁb\‘_ﬂg EI\J
3 a2 E9
£ HIR DRI — 5=
EAHTED.

00:00 06:00 12:00 1800 24:00
Hours [UT]



~ )

N - 2017%

=

)
X
N
B
al:

~
N:

U

3







/_

G ERAlR (Tl - 20215 ~)

Al
All sky
camera
Animal
camera

e

e S . (L — —_~. _.

Boltek field mill ' Boltek field mill St
sensitive ae (insensitive) = —

Otowa field mill

v ‘.
1 e

574:)

SRTD100FA DA EZZEBES | SHRCENAZ. KFER
RTEOH BT EFESNE TITOITENTE,
2FEFFOWEAT 435wt %UIz(Kamogawa et al., Geosci.
Data. J. (&&H)).

S
BERREBHEOBEHEERCLIATBIBRERLZANC
PRz (%fEERT)

2000FHIE DA K BIZDIRRNITURZEINEEDLSREFHZRD
H A&

F=AFEEROARAREZRY NI —ICBEIRUICEICEDTEREE D

ARAICKRLTESS.

All sky camera
Animal camera
Boltek field mill
(sensitive) Boltek field mill
(insensitive)
Otowa field mill sl

-

House for
water dropper

-

—v'~;
]

KIFEAE DRRT(CLDABIHRAEAIL2021F28(TH- T

AEF/PG [V/m]

160 AL SRER

120

80
~MMB —— /
. %[iz/iz (LJZEEE/EJJ
1940 1960 1980 2000 2020

Year




& Boltek Electric Field Monitor
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GLOCAEM

GLObal Coordination of Atmospheric Electricity
Measurements

Nicole et al., JASTP, 2019
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Abstract

Global Coordination of Atmaspheric Electricity Measurements (GloCAEM) project brought these experts to-
zether to make the first steps towards an effective zlobal netwark for FW atmospheric electricity monitaring by
holding warkshaps to discuss measurement practises and instrumentation, as well as establish recording and ar-
chiving procedures to archive electric field data in a standardised, easily accessible format, then by creating a
central data repository. This project was funded in the UK under MERC grant ME/MNO13659/1.

This dataset contains measurements of atmaospheric electricity and electric potential gradient made using 2
Boltek EFM 100 Instrument mounted on a 10m pole and operated by the Mational Institute of Polar Research
and Japan Meteorological Agency at Syowsa Station, East Ongul Island, Antarctica.

Citable as: Kadokura, & ; Kamogawa, M.; Minamoto, Y. (2022): GloCAEM: Atmaospheric electricity
measurements at Syowa Station (10m pole), East Ongul Island, Antarctica. Centre for Environmental Data
Anabysis, date of citation. https:/catalogue cedz acukfuuid/d17 164eb534845dch00c3bT 628156246

Abbreviation: Mot defined

Keywords: GloCAEM, GEC, electric potential, electric field
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