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Evolution of New Seamless Science From Space, Sun to the Earth Surface: Observation
studies of greenhouse gas species
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Importance of integrated research on the Sun-Earth-Life Interactive System (SELIS)
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Atmospheric chemical response to the changes in biological and solar activities
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The temporal and spatial distributions of atmospheric constituents, especially trace species, are related to air quality an
climate system. The distribution of trace species in the atmosphere is controlled by the chemical processes, the emission ai
deposition and the transport from one region to another. Vegetation is the largest sources of reactive volatile organic compounc
(VOCs) which are the precursors of photochemical ozone and organic aerosol in the troposphere. The increase in ozone al
aerosol concentrations at the surface level would affect agricultural productivity, biogenic activities, and local/regional climate.
On the other hand, ozone and aerosol budgets would be strongly influenced by human activities, e.g., agricultural and industri
activities. Furthermore, climate change affects vegetation and the emission rates of biogenic VOCs and emission which leac
to change in the type and strength of biogenic volatile organic compounds’ emission. It is therefore important to accelerate the
joint-studies between biological and atmospheric science communities in order to improve the knowledge of the interrelatior
among biogenic activity, chemistry in the atmosphere, human activity, and climate.

Solar radiation, the heat source of Earth, is an important external factor to control and trigger chemical reactions in the
atmosphere. For example, the production rates of stratospheric ozone are basically given as a function of the flux of sola
radiation shorter than 240nm, which is much more sensitive to solar activity than the radiation in visible and IR region. Solar
activity may also perturb the circulation field in the middle atmosphere. Therefore, the distribution of ozone in the middle
atmosphere would be given as a complex function against the variation of solar activity. Solar activity change also influences ol
the amount of energetic charged particles which penetrate into the Earth’s atmosphere. Solar energetic particle event is one of t
examples and triggers many neutral and ionic reactions which results in the large changes in trace atmospheric species, e.g., tc
reactive nitrogen (NOy) and ozone concentrations in the middle atmosphere. The enhanced NOy and/or depleted ozone could
used as a tracer of the atmospheric motion. Not only transient phenomena but also long term variability of solar activity has at
influence on Earth’s environment. For example, one of the ideas concerning the interrelation between solar activity and climate i
that the changes in the production rates of fine particles in response to the variation of solar activity would affect the solar energ
reaching at the Earth’s surface. However, in order to estimate the impact of solar activity changes on aerosol concentratior
atmospheric chemical feedback should be considered because both the emissions of VOCs and chemical processes would alsc
influenced by the change in the solar flux and temperature. Environmental changes induced by solar/cosmic transient phenome
and/or long term variation of solar activity would be mediated through atmospheric processes and their information might be
recorded into the ice core, soil, and biosphere. Information on interaction among sun-atmosphere-biosphere should be shared
order to understand the mechanisms how the atmospheric chemical processes response the change in solar activities and cos
events.
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Linkages in biogeochemical cycles between surface ocean and lower atmosphere
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Observations and simulations of cloud ice and aerosol
Observations and simulations of cloud ice and aerosol

TSUBOKI, Kazuhis&* ; SHINODA, Tard ; OHIGASHI, Tadayas
TSUBOKI, Kazuhis&* ; SHINODA, Tard ; OHIGASHI, Tadayas

!Hydrospheric Atmospheric Research Center (HyARC), Nagoya University
!Hydrospheric Atmospheric Research Center (HyARC), Nagoya University

Cloud ice composing cirrus clouds and aerosol have large impacts on climate and weather by an interaction with radiation
They are one of the large uncertainties for the projections of the climate change. Upper layer cirrus clouds surrounding a ty
phoon strongly control the upper layer temperature around the typhoon. Consequently, their characteristics are related to typho
intensity. So far, we have been using hydrometeor videozondes (HYVISs) to observe cloud particles in the upper tropospher:
The HYVISs can observe cloud particles ranging from 10 micrometer to 1 mm. It shows size, shape and number concentratio
of cloud particles with high vertical resolution. We conducted field observations using HYVISs for various types of clouds
associated with heavy rainfall systems and typhoons in Okinawa, Japan and Palau in the tropics. The observation results she
characteristics of cloud particles and are used to improve the cloud processes in a cloud-resolving model.

To perform simulations and numerical experiments of high-impact weather systems such as heavy rainfall systems and ty
phoons, and convective/stratiform clouds, we have been developing a cloud-resolving numerical model named the Cloud Re
solving Storm Simulator (CReSS) since 1998. The cloud processes are important part of the CReSS model. Typhoons brin
about strong wind and heavy rainfall occasionally and cause severe disasters in East Asia. The recent studies projected futt
increase of typhoon intensity with the climate change (Tsuboki et al. 2015). Accurate predictions of typhoon intensity and
the associated rainfall are important for disaster prevention. A recent statistics of the typhoon prediction accuracy showed the
typhoon track prediction has been significantly improved, while intensity prediction has not for the last 20 years. Since the innel
core of typhoon is composed of intense convective clouds, cloud-resolving simulation at a high-resolution (less than 2 km in
a horizontal direction) is essentially required for accurate prediction of typhoon intensity. We apply CReSS for simulations of
observed typhoons and for projection experiments of future change of typhoons associated with the climate change.

The CReSS model was designed for a large parallel computer and performed simulation experiments at the Earth Simulatc
and the Kei Computer. It is a non-hydrostatic and compressible equation model using terrain-following coordinates. Prognostit
variables are 3-dimensional velocity components, perturbations of pressure and potential temperature, water vapor mixing rati
sub-grid scale turbulent kinetic energy (TKE), and cloud physical variables. Cloud physical processes are formulated by a bull
method of cold rain. The bulk parameterization of cold rain includes mixing ratio of water vapor, rain, cloud, ice, snow, and
graupel and number concentrations of solid hydrometeors. Parallel processing is performed using the Massage Passing Interfe
(MPI). The OpenMP is also available for intra-node communications. More detailed explanations are found in Tsuboki and
Sakakiara (2002) and Tsuboki (2008). To investigate the interaction of aerosol and cloud particles, it is necessary to install mor
detailed nucleation processes for liquid cloud and ice crystals. These are future subjects in this field.

F—7— R cloud ice, aerosol, cloud resolving model, typhoon, hydrometeor videosondes (HYVISs)
Keywords: cloud ice, aerosol, cloud resolving model, typhoon, hydrometeor videosondes (HYVISs)
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Prospects of Interdisciplinary Research for Solar Influence on Climate
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Toward a new seamless science for a detection of terrestrial ecosystem responses unt
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Recent achievements and future perspectives of paleoenvironmental studies
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Potential of luminescence dating
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TEREDR—)Vb 2= L7 a2 —ERE N, ZICHEESNzR—L e L7 va vz v
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Reconstruction of global electric circuit model and investigation of solar-climate connec-
tion

e sk
TAKAHASHI, Yukihiro 1
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'Hokkaido University

Global electric circuit, GEC, model was proposed log time ago, around 1930s, in which thunderstorm plays a role of generator
and the ground and the ionosphere work as a spherical capacitor. However, the both qualitative and quantitative understandi
of GEC is not sufficient only with oversimplified model. Recently the research on the solar-climate connection is becoming the
significant issue in the climate study. The GEC is one of the important concept that potentially could take a role in modulating the
Earth climate. We insist on the reconstruct of GEC from two points of views: 1) taking into account the nonuniformities both of
ionospheric conductivity and of the distribution of the generators, and 2) establishing the observational methodology, excluding
the effect of cloud existing just above the observation sites.

F—U— R Ja—N)VERR, KBRS &
Keywords: global circuit, solar-climate connection
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FH RS RIC 3BT 2 0B R DI DN T
The importance of tropospheric water vapor in space weather

FEPA S
ISHII, Mamoru*

WGE AR

I'National Institute of Information and Communications Technology

FHRGHGUIRG 2 Fntiii & 3 2 ERREEEL TH D . ZORBEIRICE 2 258N FR R I Ciam & 75 -
TE TV 5, FHC TN F CIIKRGHIERERBE R Z O W T ORI R igam D O TE o Te . dAEdfE - BeX - W - H25 0
BHIZEEH., B EDHEA VT T DEH TOHERMNEAICIT> TET,

I—YP—h 5 BEGEIE. BEOFKNEICHZMLL RIS, TOMENREDRETHD, 5% EOREMiT
BONNEELITS, 8 BAAZD 2 DOMFEIIHAEICECE#HL TED ., MEORKNZIERT S LN ZFORERT
WRERF O FRNCHAER T LI F I ETHE, MA T, Kb« BEEM2ZEM - B - EREREO NI THELT
X FFEBLNOEEL SO THRET L AITNE 2 —F—DERIC T DICEZ BT EIETERL,

Tz 213, BERIN ORADRATRIIEHERLE E SHONTVEH, MHRBOKEKBIE L HERBFET %,
e NZFHALUIZ0b S “GPSAXERE” BEAIIRENTE TN S,

NICT TRIFE L T3 R&E - BEHEREESETIV “GAIA” I2BWTE, SBKEZDWNERERICcL T T i
£, ZOREEEELL TV Z EPHFFTE S,

Fle, IVIEEHLENHD G E 2 HREG CIEERNBEOENKRE L A EBEAHZ G 2 BB O
WA EEZC EIIFEIETERY, 5%, MRE/KASZ DI FH KK TIE TV OREENLEI 5> TV L AJEE
MidEmneEbns,

WHTCIE. FHSNRBEUKIEER 2 T H KGR OHR TEB UIEED X ) v MZDOWTHRETT %,

F—TU— R FHEK
Keywords: space weather
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SCOSTEP Activities toward a Better Understanding of Sun-Earth Connection
SCOSTEP Activities toward a Better Understanding of Sun-Earth Connection

GOPALSWAMY, Nat*
GOPALSWAMY, Nat*

'NASA Goddard Space Flight Center
'NASA Goddard Space Flight Center

The Scientific Committee on Solar-Terrestrial Physics (SCOSTEP) was established in 1966 as an interdisciplinary body o
ICSU, the International Council for Science. SCOSTEP is tasked with running long-term scientific programs in Solar Terrestrial
Physics, a topic closely related to life on Earth. In addition to running the scientific programs, SCOSTEP is heavily invested in
Capacity Building and in Public Outreach. During the quadrennial solar terrestrial physics symposia, scientific highlights from
the ongoing scientific programs are presented and plans are made to publish scientific results to the world scientific communit
SCOSTEP collaborates with other efforts such as the International Space Weather Initiative (ISWI) in running Space Scienc
Schools. SCOSTEP is a Permanent Observer to the United Nations Committee on Peaceful Uses of Outer Space (UNCOPUO:!
which is used as a forum to disseminate SCOSTEP activities to the member countries. In particular, SCOSTEP participates i
the deliberations of the Science and Technology Subcommittee of UNCOPUQOS under the Space Weather Agenda. This talk wi
focus on some of the recent SCOSTEP scientific programs and the associated activities that have helped spur research in sc
terrestrial physics.

F—"7— F: SCOSTEP, Solar Terrestrial Physics, International Cooperation, Capacity Building, Public Outreach, Sun-Earth
Connection

Keywords: SCOSTEP, Solar Terrestrial Physics, International Cooperation, Capacity Building, Public Outreach, Sun-Earth Con
nection

Solar Variability and SCOSTEP Scientific Programs
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NP HIERCRAG B iE _
Coupling processes in the Solar-Terrestrial System

T i
TSUDA, Toshitaka*

VR A AF BRI ST

'Research Institute for Sustainable Humanosphere (RISH), Kyoto University

Coupling process in the solar-terrestrial system” aims to study the solar energy inputs into the Earth, and the response
Geospace (magnetosphere, ionosphere and middle atmosphere) to the energy input. The solar energy can mainly be divided il
two parts - the solar radiation involving infra-red, visible, ultra-violet and X-ray, and solar wind which is a high-speed flow of
plasma particles. The solar radiation becomes maximum at the equator; and atmospheric disturbances are actively genera
near the Earth’s surface. They further excite various types of atmospheric waves which propagate upward carrying energy ar
momentum. On the other hand, the energy associated with the solar wind converges into the polar regions where disturbanc
are generated. A part of the energy is transported toward lower latitudes and lower atmospheric regions. We propose to establi
large atmospheric radars with active phased array antenna at the equator and the Arctic region. Among the equatorial regions, \
focus on the Indonesian region where atmospheric disturbances are most intense. We will establish a comprehensive observat:
in Indonesia with the Equatorial MU (EMU) radar as its main facility. Alongside, we will take part in the construction of the
state-of-the-art radar, called EISCAD, in northern Scandinavia under international collaborations. We will also develop the
global observation network of portable equipment from the equator to both polar regions, and study the flow of the energy anc
materials in the whole atmosphere.

F—17— R KBFHIBRSR, #5EiAE, /REM U L— & —, EISCAT.3D L— & —, L@+ v b7 —7, IUGONET
Keywords: solar-terrestrial system, coupling process, Equatorial MU radar, EL3DA&dar, Global network, IUGONET
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KL THESICHT 2 KO EE _
Importance of water vapor in vertical coupling of atmosphere

A giw]
NAKAMURA, Takuiji '*

R EshvA T
INIPR

Water and water vapor in the earth’s atmosphere is mostly confined in the troposphere. Furthermore, the scale height of wat
vapor density in the troposphere is much smaller than the scale height of the atmosphere and the major part is existent around t
ground level. However, the water vapor is raised to near the tropopause easily by convections and releases latent heat there. T
acts as a very important heat source to derive large scale atmospheric waves and induces strong vertical coupling in the eartl
atmosphere from the ground to the upper atmosphere and the ionosphere. This paper will describe the importance of such late
heat transfer by the water in the atmospheric dynamics.

F—T— R %K, KR, #iBK, B3k, KRS, B RRS
Keywords: Nagoya, Sun, Earth, environment, water vapor, coupling

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fiem

Union

U06-15 21105 FFR9:5 H 24 H 15:15-15:35

ICSWSE® STELODEEEICDWTDREE o
ICSWSE and the New STEL.: collaboration and cooperation in the future

IR = )1 BEIE
HADA, Tohru'* ; YOSHIKAWA, Akimasa'

LIUNRZZEBR G RARE Y « BE o X —
LICSWSE, Kyushu University

TNE TIUNKFEEBFHRARY - 861 > Z— (ICSWSE=International Center for Space Weather Science and Educa-
tion) Tk, # i EKRARBGHIEREISITZEHT (STEL) & il L T, AR A DM ERIGEII* v b7 —2 MAGDAS/CPMN
(MAGnetic Data Acquisition System/Circum-pan Pacific Magnetometer Netwadi@SE ] L. R EZHIF T E Tz, £z,
STPHBICRF 2. 7V7 « 77V AMIKTOF v /)32 T 1 « E)VT ¢ 2 ITEEOFEG 1% & U TEEWICYIREEE LT
W5,

AFEH T, U E U6 U 72 [H STEL IC E ORI IBIRDH b 0. K D BHHZ LT T e B it gemn
ELTOY == FITHT B ROV TIENRS,

F—TU— R FHRR, Ty T o EVT o VT
Keywords: space weather, capacity building

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

U06-16 21105 FFR9:5 H 24 H 15:35-15:55

(Ei E ER AN RS N A RSECRE & O THERONH | DA HR _
High-latitude ionospheric phenomena requiring a better understanding of the coupling t
the magnetosphere/thermosphere

T Ha
TAGUCHI, Satoshi*

VIR AR E B AT TR
!Graduate School of Science, Kyoto Univ.

=TT B HEROHE D EYE E TEMHEEHN T2V AT LE LTRA LS L9530 53NE, EfEEi
B OHS DL ERERE L EOXSICHEELTWAONEWS BEIZ, I7CIC TV—LLARPE] IKh>TW0W3B LI
RZA20E LNV, HBROEEEOBE T, KIGELHEEDNSDEHICK> TTIAYDFEN5 [T h
ZOFAUTHHERGOEIH ZFHFEL, ZOHKICE THENNLS. KGEDHAED S OYEOFHA L UTOR 1% R
X, A—aIENEED LHAFICEREO TS AR OEREZ, TR 75 RIS U X > TE RS OEEN
glEflcEng. —J5, BEEE L P ERKOB TERAMEINZHRUIMSECEERT 3. HIZE, KrERcE->T
WA 2 EHEOBLLERE L, WAETERSNAEFRZGET S, K& N3Ez, EHED SHKBEANRENH S
R—F =742 FOERICKEZEL b TWVS. WAEICHENHTZ 72 A<, BB TORTH 2HMABEDOZ A Iy
AN B RIET T Ilinb.

TDXI DN L ZNCIBET 2 7Tt A% &, BIllZEL THoRHUAE SN, HREOMSHAD LI N
TETCWVS. FEEREOYI 2 L—ya VNCEDSMIRICE ST, MY A A M) =B ZHENHICHZ B EIC
MEEINT, ISIKHEHMADEATETNS., ZO—/T, iHHUIT T TEL 20— RNICHREINTE/RAEINT
WAZ EEHB. BIRH, JEHICEDD B « ZZHAT—IVEEDHER, ZLDNRTRA—RICHIEINTVWEHE
BERHTIZES. BIINSEENE T =20 Dia0NGEE, TNUIRLNIZIRADRZ KM L THWBISHE WD, H
BEOVFIAICERT S & —RNITHRENTZEREINTLES. ERIZEDENOD TEWH] DMEEL TV A.

AFZTIE, 2011ED ST TVBAN—)IWNVEEDOO Y T AT — 4 T TOLKE, ZokEL L —X—¢&
DOFRIFFETA, DMSPH#E® ST-57% & O# M 2B 515515 T — X DRI DWT, EiEEEHEORSRD S 5,
BPERREAE & DDIENDICDWVT, X BWHENRE L BONE W DHhOBSERD FiF5. iz, 20X 5 kEH
SOWRREE LIS, RNERICH 2% Y — LU ARERED BICH Tz > THEU S AREN D H 5 — RN ARIEL #iRd 5.

F—U— F: Ee A, niikiE, 2
Keywords: high-latitude ionosphere, magnetosphere, thermosphere
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RFIBRER SR IC B3 2 51 77 X E D ER IS
Interd|SC|pI|nary study of space plasma waves in solar terrestrial environments

KM eyl
OMURA, Yoshihard*

VR A AF BRI ST

'Research Institute for Sustainable Humanosphere

BRI S PR D 775 X< B A R DAL« THIRICTR S B > TV B T EMHLENICE > TE TN 5, HAET
BBICBIIEN TV BB KHz DR A v A5 —F— K « I—F AEFHIHESBE OB keV TV F—FEFH ST R F—
T2 THAET B, —HDE AT DI—T AEHFHT K > THXFRZE MeV T3 )V F—IC X ThEE ., U
BWHET IV AR LTS, —Ti. B Hz DFEEEICB W TCERA AT r7ava ko4 T h—U
FOFAENHLMTIED, T OD;IH%AE@JM K D SRR OFXERINE A E w F- A EEL S N TRIERGANDBSAR BT 5
R L, MO EFOLHOFKRDO—DEE>TWVAE T NN > TEN. B MeV OFE M FEt km OHfEK
SUCE THRE LU RKDILHBRRIC B EE 52 T05 L EI NS, HIEREE D 7S X< IEI D54 R0 I, K
FASENE DZRIC X > TSRS ENIOEIEN S BT RIVF—R T 7T v VAKX > TRELEH TS b, IIX
S INIKRTESD & RRGHRDZ DRI BREZRIELTWE LS X%, KKIATICEHREN TV S RKHHRDZ
Bhh SEEDOKIGIEEIEZHER T 5 C L B REIC/A S D E LNV, ZliE DO KIFHIEREREEIZ 21X Ch L 3%
ED K - B ORLEE 7S A WIEE WM )1 LTI AR— A &2 (ERG) M 20164EICHT B FIFbh, Th
IZ &K > THEHRATIC B 2 I 775 X~ 8k P B OEEZEIDEEL K S & LTWW5, BEFZEFT O AN
FHIC K o THOERWI R 2B ME T N D T & Z R L7z,

F—T— R 7T ), WU, R, R E 1, B R IR EE
Keywords: plasma waves, magnetosphere, radiation belts, relativistic electrons, middle atmosphere, nonlinear process
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KRR B DR S _ _
Future Perspective on Solar-Terrestrial Science

PRS- CIN
HOSHINO, Masahird*

HOURY
LUniversity of Tokyo

KIGHIECR BT BIC BT, KRIGHIEREIEEI 28T 2 13 U & UTHARZER EOHBE W T, KFyj &bk X
U T DHOFHZEBOMER XA F I v 7 ADMRBBEZIT>TE TS, ZTLTIDOXS BMREAFR. (kM HE
BERE & S il & BIRSROAERAZ RN 5 & S L2 OMIM 2 JFE R > TV A AN, BREEREHE SR & JLaER
BEHMOMAHE &, BANEIEHENEUTTE, miEDO7 7a—FI3FLICL TR EZHENZVE S ICEDN S,
ZLT77a—FNiE5 LT, BAEWROHEPEMNREZ Y8855 X 5ICHZITENS, KIGHIEREREIIZL
FRN, B E WS YI0 0T, KEHBECREIAICIRI: U T E BB Z M L7z 5 X T ki TED X 5 &5
ICFEEL TV DD, SROBEL X TEHMANOBIFHI DOV THENS,

F—7— N KBGHERRARE, FREY

Keywords: Solar-Terrestrial Science, Future Perspective
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?ﬁ%m%@%@ﬁﬁ: KB - RABEZHOETY V7 - BIIFZEDOBIRE T
N

The direction of planetary environment sciences: Current and future activities of
vational and modeling studies

NP RRIE Y = A 2 S ER L SR 3
KASABA, Yasumasé&' ; MIYOSHI, Yoshizum? ; TERADA, Naoki' ; IMAMURA, Takesh?

VRRIEK - B, 2 #hEK - STEWE, 2JAXA FHiff
Tohoku Univ.,2STEL, Nagoya Univ.2ISAS/JAXA

AiIE, DRBBRAE avpE ) REAICERICHRE (MIERDERED 1 DTHET b TNE, BLAUETELTHE
A%) BHED [REE] OB - €7 Y THEOBILEFERIC DOV TO—ELZIRT %,

[EREEOWIZE ] BAETET A, HERE Tz EREORGIHS ) O, LR - (KRS TH 5, HIEK -
N R n CHIERRIEE . KE - TR ENERE, Z U TRGRZEMPRNEE L T, ZONRIIIRLL ZIGICHiz%,
FTARTOBE, TITRWERTORS] ZFiD, R& DEMITIAWV. N - g - BEkE - NEICES TN TORE
B TH D, FETEIIMERGH T, KEOEE - NICKk> TIEE NS, BETE I AP E,. KEERICES
MER 7B ) ICHEht L2 D82 %, BREDE)] « {JE « BRIC KD, /2 0MiddGE@hic &8I, TR
X TH5, TTTHERET LRV - (LPEED, TREOREZOED | ZIET %, HERICET 2 TEREERE)
M kbb THERAKKOME] THaTehbd, FREIRTBENTELI,

Lok, TRGmOEE « TiEOBh KX > THEET %, I74bb, Lm0 TBINTER 3xbbipkis -
VEERICER T 2 B BIREE . M E oM FBINTFE L . Jeine TBETE b bEdatBaiinc X 28 a— K.
RO T — AR Z BT L. T & UTHRDPEIE OBEFHH OHEED Bz 53, FE5ME OGBS i~
DOZMEAREL T 5, THUCK- T, EHEBEWHS - 10 E & TIHEFESE - BETEHZEHT %,

20154 2 HIC IAXA h SRR I a =7 q ICPRZERE S Nz THIY « B « TR IV T, TEKERE) ofpke
Va b BEEEIE TRIGHIEREEE ) (from HIEREK R BB RIE IR MET 7))L — 7 in SGEPSS & EERIZZIKGR
B2 (from HARERZE) O 2 DOWEMEE, SREE Nz, &k, T TEETDNTOREELNVTO TEM
Y g U] ORNDSERINIZE DN, HARDFHHHOBIENZHINTH T 25 B E AT, BHFENEE
PR XD HEDIAE S L LTI DTH B, HLETEHMETH YD, BHED UPDATE RSN TV B,

AT, Space Missionc 44 % L&D Y g v 2AE LDD, # FEIRETY » /Hguc BT 2 8m E 1
F 2T, 204EFE RO REREIERT %, BHAEDY Y —ZAZ 2T HICHT 2 DFHEMEE LTH#HL L, Handor
KM U TN &> TEDIEWEBICE VA V7 RIET S ] L WS TENHFENTH S, 2. AL DOELIL,
ThabE [ZLDANES T ENTES, MOFIZEEM - IR BHOA > 257> a s O Bicizb, L
LIRS ZRGTT 5 T ERERT %, AEHED. TO0LDODOMPIREZIRT 2 EIdE3 X IHD %,
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XD TGS 35 & 2 DO RIHZE) & tERER _
Solar Activity Cycles, Their Long-Term Variations, and the Earth’s Environment

B I
SAKURAI, Takasht*

VENIRE
INational Astronomical Observatory of Japan

KRBGHSHIERERBE ISR U T BRA RIEE OB, S L+ —hi+. K E ZDEHL (coronal mass ejection, CME}
CIREDEEZKITT, TDHH, K7 L7 CME & LG OEHRN ED X 51 UTHIEREIEZ L9 M, FHA
SMHEDT—<THO., ZOWRIIEMTH 2L DD, FHEHBEEEICKS [ZDOHEM THAENKE SHEATLTET
BB, 1. KEGOERZSE) & ZOHERNOFEE, EMOT—20EEZzLEE L, FEAHOIREE /NS WD T,
AIRIAD NN, KRR TIET DX S & IFHEE] OISOV THRT %,

KBRS T 3 )L F— (total solar irradiance, TSHV—E Tld%aWVhE LMY, ZNDEUBEZEFDO—ATIE RN EWN
IEZIF1MHICT TICH o7z AIVZT VRXEIZ 20 HALOWDMN S 604ELL IcH Tz > T TSI OHIE ZHl o
I S L, KPFERSO 11 EFHTEENC A Uz TSIOZF) 2/ Uiz & FR LD, STk hid, HERAKKDZE
BHEZLORIEN AT D TH oIl EZSNTWVWS, TSIOZEFHE ., TNHAKGEOFEIEMEFRPL TV T &,
19804ERIC 75 » THIEIBHOBBEHFHC X D BRI Nz, BREDOZWIEEIRAIHDIZ 5 D TSIDKEW CKIEAZ W)
DIF, BEEFEWEDTH 2o —RIEKEIINT BN, BETIE. BAAUOENKGEHICE ML TWAEEZE0
M (HPD) DOHHZ I EMZ720THS ERENTV 5,

AIADER D EREDREW, LIRS X BT, KEEBNCHE S sBEAHNIIE > & KE L, EIRTE %, X Tt
T E K5 EIRDOZETN L, HIERD LR TOMNLZRBENDREZENRKRENC S, ZORMIZEETHS, &
M T ORGS0V F—DORGEE 19904 & BRI DG IR TR X D BITEICE > TV AW, GHllEROREZS L
WREVDRELZFTH S,

19804FELLATTlE. KIHDIRIEG LIV O EE OB 7 — 21375 <. RBZDREEZM> TENSZHEET S L
ME, AEDETDOH a oL L K #RIC K 2 KIFEEOEGEN 5 Z D X 5 SN EH T Z 20N H 5, &
EHVDIX 19044EN S H BT Zw VKRB LA Y ROAXA HFIVKIEDT—RIEMN, ERiKXBICE 19174H1 5
DTF—=EZNHH ., TTIKTIZIMEENT VS, KIFEKOMEE (1F X T1947EDN SEHIIE N TV S 0Whb 5 F10.7
R, BJIIT1951ENSEHIIE N TV S 4 FFEOBERERE /R E) 0, "It (GY(19574) LI o7 —2&F|HTE
5hE LNz,

KIGOEIATEENE . KGN CRIAEEID G 2 RS 2 TRESURIA R A BB KO RIS T3 52
ENTWVS, HEZAICK 2 KIGNEOEELERE 24 OBKR, BUEY 2 2 L—3 3 I X 2 KGR E ORI 100
ZICEK D, BA T EHEICEET 2 A ORfRITAE ER U, B, BRSNS D I EEHD
Z5t (A6LOFELLRD T — 2N H B) 0. TR M FT 71X > THIENBHHRDZEL (1950FKH5) ICBESN TV
M, 1980 BIREIEI ORISR 7 MIVHBIITE S K 512720, GO XI TN (NU T T 1) OFERFFSHIDFEA
TNz, bbb, NIEZVEDOD, [EETIOMS IR T A, MYERTIZIEDONY V7 ¢ Z/Rd, TOMWE
. ZATEBEDS B, Wb 37 )L 7 EHOMRZEER L TWEEEZ LN, —HELIE, N TT 2 D¥
BRANG B EE) O R NI 133059 A D 5 T & Z45Hi L7z (Hagino and Sakurai, 2005 C D Z EWVKEGZ A FE
OMEICED XS IR Z DT 2 Dh, I ROWEHY A 7 IVOIRBICHET LD E I DN L %,

F—T— R KR, B JEITEE, KRR, 20 7 B, w5 et
Keywords: Sun, sunspots, solar cycle, total solar irradiance, dynamo mechanism, magnetic field observation
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K & HUBREREZ I DWW TR GINIIZS 217 9 BF S AR
On the new solar-terrestrial institute

HEH e
TSUNETA, Saki*

D HREEIET
'ISAS/JAXA

e bOFEEHEkE, K< LT Emz2 R <K BREDORICR AV ERV. —/H. K7 L7 MEENE, GS
PO, KB AT LOREERIC X HFIL, KRR PBEHEBEORIINE T LU TFHMRITLOMI <AL, |El
FERE Lo b E 22 %, SKHL IR, 77 7—HREOT— 2= GHERICHE ARG HEZE T [X—3—=7
L7 WRELS 2T eZRL, ZOMRZRDIZ, KFT7 L7 OREZRENHCEHT 2 [FHRK TR ICHAZS
CHEDZANTOND, HAZ, @E3 0HEICHD TODED ] TXS5T 51, TODT] & 3D SNl E
215 BT TED, EESOMRICARENS K Sic, FREMZEOmED 5 T#7 )V 3 ) XLOMEICHRL TE /e,

—J7. KO EMAERFEIAT —IVTHRS &, BaoEE cREI N2 KBHEBDHIERDOSRICHEE T E L 52 TV
BT Mo TE, 16455 171540 7 O FMIEESANFZ EAER S NAh > To~ T X —fvNMA, 14604h
5 15504E0 90 FEMEREDO AR (2 2 KT —MU/ND) &, HIERDESE L T IZEiEDH %, & SICKRDERHR
MOKIEICHRE N7 AV h—=T 08NS, YimsEOFIFALETO KGR ABSHEI I N TE D, v v X —m/haidE
E—HEMELREL, CNSORFEKEMERL TV ERRE>ED LTWS, SHTIE. BifucEx
N3 KHEFOEFE, KIRAFOELEZEFIRO—DTH S T EHHILL TV 5,

—ERZETCH DT OKRGER (FHZEMTO 1 KB OKENSRDETZIVF—) M 0.15%I ELFHL T
5 WV EET HHFIX. 1970 FLIEFEHD S OKRBGOBNAE L L THD THLO M Ao Tz, Wil T B X572
M. KHE. BEOBDOZ2 WA TIZDUHS K, BRoDa0ivMIIciE D LY, ORGSO ZEIX, B
HALZNICEHEOERD X2 AR L FHEN MM RE OEE K D RS2 WEEOM NS >V Ak >THED, 2
Re UTHMDZEN DTS, BANZ ORI RGN D L2 < 755, KFFEEDZE) & Bk 5GRIC 13 F R
AN RZ THE D, KREEHRD 0.1 %DZFh. £ 0.12BOIREZb G &R T, 7 v X —iNADKHIC
Z. KGIEXOBEDSTZDEAIN? ZNRHDFSE8R0WE T35 L KiGiGEh & tiEREREEZ D SHID X = X LB
R LIRS,

KIFOHIIFE ) BIBRZER DILMN D | SRIRZER D b OFHifR 2 M5 RE % BRIz LT3, KBFEEIHE L & HIER
IR D E ST HIRRO BRI S U, KIFEEHN FANUETHBORIIIMZ %, THBEOBIHERERIEICEERZ 52 T3
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