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Revealing genetic diversity of premodern fauna in Japan using the ancient DNA techniques

BRI, B AR RN

BEDEMSEMEOREMEZFHE L, FERIC T 2R e2%2E 25 BT EOZERIEDOIRARIT R )T
2N, FRIS, SR UA AT IR SRR EEEA T T 7 U IR T, AT T 7 U O EDO#ER
HIZERMEIZ B D g0 (3D T 72y, L, £b2 8, BAROEREOBEENIRE & 78 o 72~
U —HERR O Sefit B DM SR O IR I H o T2 K o 12, TR O E . OW TR LRI O
FEA 7 7 U OBEBEHIZERMEOBRFEIX, ERYEIZES B RO O b 2B R+ 2 E TR Z &
MTE7RW,

AW TIE, WAUBICALE 3 DM SURMR R OF4 SF HE O+ L2 B3EE 2> GDNAZfhiH LT3
h = R U 7 DNADOSE AL YIFEHE A2 1T > 72, DNAFRHTOFER, BB 6 H L L7oBI3dfED N7 5

(NN RUA T Tursiops truncatus, X I RUA NI T aduncus. 71~ A /7% Lagenorhy
nchus obliquidens, %% 3 KV Pseudorca crassidens) \Z/3¥ ST, F7=. HEHERFZBFEHE
D F, ZHH DOFITNT I H3500~5000F AT DFERZR L TE Y, BIIOFNREFENREN & &
MR L7z, S 6T, B S+ U7 iiE & BRI E MEREED BUE & BRSO AR LTS =
Einb. ZH DN YT HEITIEE4000~50004EMIZ o7z o TRERER OEBHANZ L A EED B
Mo TZAEEMEZRIB L TS, £/, FFIZIFINY RUAABIZEBWT, B4 FHEH HEROBR
M ZARME I XBAE O FRUB T AR T 2B OBIEMIZHEL Y bEWZ R ST, Bl EDOKE
BEmITE LD TRELL,

FEFim L

Kishida T, Namigata S, Nakanishi T, Niiyama Y, Kitagawa H (in press) Dolphins from a pr
ehistoric midden imply long-term philopatry of delphinids around Tokyo Bay. Biological
Journal of the Linnean Society. https://doi.org/10.1093/biolinnean/blad159
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Intrusion and emplacement processes of granitic magma deduced from three-dimensional internal

structures and minor components within quartz in the granite.

HAE REAR R Setm B AT e
Mgy WERFRF B BT AER
IERSCEL A ERYE T HERERBETSERT

1. #WF9EEM

FPTEERERECGA PTICEBNICER SN TH D, 2 D72, ABEONERERECWR LI & Offh
{LDOBEOE#RIL, LA E~ 7 ~OBAN - EEICET HERERGTT D, FFZ, 1 DOEREOEMEERICE
WT, ZORENETOEMMNEZ2> TH AT LR UIEH@E L CERT 5, #lx1E, I Tefs LizaT
WO A TRACE R CIE 3 840 (G, H0Eske, JEEH) (3@ L CTRERBIESND, 20k
B DEM DAL BIRE SR E O L OO HREZ TG L, fidb 7 vt X292 Z &1, RlcE
RO 7 1 A DR~ BIRAHETH 5,

R IC B TCREORE ML 7T o AHEEX, B — RV IxvEr A (CL) BBIOFZ 2 (Ti) BE
ARG DOEDTENREZE I TS (Bl 21X, Drivenes et al., 2016), CL 1%, fEfuEE O LIRS T O
MEREAERS R 2RI 5720, iR L BEA T2 Z LR TH D, ARF O Ti i
XA ORE R VIEE OHEEICFIH T& 5 (Wark and Watson, 2006), L2>L72035, AHECE&H S5 TijE
XL IET, By a—7~A27a7F 74 (EPMA) S0 CO—HI72 0 & CldE BN REECH
b, E I TAHEOMEER ILHE (FRICTF ¥ IRIE) OFERESITICET 2 —H O FEIEA, 2016 4FEEH 5 2022
FEFE D4 BT O IAESESR) L s & O ¢ ILRFE & LTI S 47, 2016 4D 2018
FEFE DIEFRFFEIC L > T EPMA DS ERRHFOF X U BE 2 EHE CERT DO FIEEHEE L,
F£72, 2019 FEND 2021 FEOILFEMEITEA T 28K EIAT 5 & L bIC, AREMBIIT X VREET
T, TVI=ULREOERSNZFEML, ST FEOEEMERK ST (RBAERSE RIS T 2 BERIE
Yuguchi et al. (2020) & L T[EEEES Journal of Asian Earth Sciences |2 TAZK), ZiLE TOILFEMIEIC L D B
D, AEOIEMRESLREZERT 5201203, A0 (HEoa7 | BT 2EEMALETHDH 2
LR R U7, FRFRRIC, AROpER (EDO XD REMIIET L2002 0AEINL5D0?) OFHRbEHEE L
b, 2T 2023 Y, ABEAEREOAIEIK LT, AHED ZRITHIZRNERIEE ORI L RS A TR D
ERSPNG, AEOFEM LT 71 ADIEOEECEIT Tz, —F, EEEAEBCE IR LT, @A
Bta R, B OBRICESE, AROKBMUIBESFGOREDREER ST, b0 2507 7'
—FIHES S AEORK L7 7 ZAOBRIL, EMaE~ 7 ~DEN - EE 7 vk AT DR wm 2 W]
REIZT D,

2. AREHEBFTE YA (B U7z JRAA A E - k)

FHHED CLGEUEIE, B KD SEM-CL 3£/ (JEOL IT100A+Gatan mini CL) % JHV>, o> Ti &
B34 B R ISEE @ EPMA (JCXA-733) #HW o, TiREEEOSITSEMEIL, 4 2050 (PET) %
Ti ORHIZEIV M T, 9 1 DO NEHER (TAP) % Al ORRHIZEIY 4Tz, IEEELE 15 kv, FEEH 60
nA, E—2A£20um, 1 EIORIERME 200s (E—27 :100s, Nv 7 7772 K :50892) &L, [R—HLS
<8 (GF1600s) B> b LIAEEBEAE TS Z LY 1 SOEEEEED, £72, AE~DE A —VDFE
fiil%, EPMA Z3#T#& T 1212 SEM IZ THIERRE ORI 21T > 7=, BEENE Clemtry — 2 1B L ClE, #mlc

84



BHLZRYL, ZOFECKY, TIEEOKREERL 16 ppm, Al REOBHIERIT 17 ppm, THLZNDSHTRE
223K 10%DREE CERMARG T2 Z EBNAIREE 78D, T O X 5 ZemkEER T, 555 O NS
O Ti 2 & ALREE D EfE R e bl & "I REIC 97 %,

3. WRSURER - B

IEBALRAERIZRB O T, AREZEANOL ML, L CLEIREEBRVIKL, HEEMED CL ¥ —
ERS LT, B LIEAEIERMAROARTIE, BERA LT N Y —=0 T2 hnb oo, WimZ & o
BEEE DAL D, T OMEMREZFHMET 52 LN TE 2, 15 RiT-OfRErEICH L CF 7 U RELET LI =
U LREOERSNEFEM L, FXUREOT —H TIE, 80 SORHIRFREL EOEAE D, 31 £ 14~
224 + 11 ppm DIEEFFD, K 1ITAKKT O CLBE T X AREDOT A T a7y A NVERT, ZORE, Ti
L CLEAOMEEIZIXEOFHBEN L TEND (FEEICEWTE TIREZAET D),

150

d K

920

Ty

30

Ti (ppm)

0 100 200 300 400 500
Distance (um)

X1 AEAMRAEROERD CLIBETF XV REOT A 7Ta 7740 (7L Nod-101)

Thomas et al. (2010)DHVEIR G2 AW TEE 21T 5 & 31 + 14 ppm OfEITAE IR 522 £ 28C L 720,
224 + 11 ppm OfEIIASEAKIREE 815 + 5C AR T, At dn bR ESE H O BRI LR TiO & B A I XA b AL A D
5 Rhyolite. MELTS 7' 7 7' 2 (Gualda et al., 2015)% FHWCEH L7z, —J7, AlEREIT RO S TR
FREGREELLT & 720, 12 s CRIIRFUREEDL EOER G b7z, EORERIX 152+72~267+21 ppm
DT RET D, BHRAZBZ 57— 208307, T =7 ARE & CL OB O BSEM, 3 3OV Ti i
B ALJRE OB EMEOHRIIARBGERBE & U TR SN, ZNEATREICT S 72012, RO TijRE &
AVREDOX & 72 DT — X DYEFNEH% OB L 725,

EEEASERARICB O TIE, A TPoREEES Q2 k) (26 LT, 122 A0 Ti #EOE RS 2 Fhi
L7c, THUREOT—4TlX, 113 G bRFUREL EOEAFFD, 22+ 19~283 + 25 ppm DIiE & £FD,
M 2 1 TEBE A EERO EEHOEANLHET H VN a L 2T 5 A% BSE 4 & CL #4754, MPoH
PZRFIND VLA LT, LAJICP-MS IZX 2 TIREDEEMT 23 Lz, X2 FOA#RICEE S
NIePNa O TiREIE13.1+09 ppm TH Y, AHRKLAO TiJREEIX 43 = 4 ppm 7> 5 283 + 25 ppm Dl (N
=7) ZFpO, UNarEEATHAFEOERIL, EHOIEE E LT arofiibnticEr, 2o%a
FEOFERENE LT Z &R T, BEIT L~ 7 <0 N TOEMORHE2E 2 7854, VvaroftibbiiE
FAFEDZENLEANTIERNZ & 2R3, ZOasHIA - S5 HERE ORIRN G, EEHEGEROA RO HHRE D
IO S %Y 7 TitaniQ IREFH 28 E T2, Vb3 OfEs{LIEE X Ferry and Watson (2007)DEE 5
815+89 CL72% (TiO2iFENE=0.82), Yuguchietal. (2020)Ti%, Fyohi VIl % O MILIEE &M 2845
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21X, RPN TiO IEENE DR T AR L, R 7D CL OfEHEERO TIiEEZH WD Z ENZYTH D
ZEHEBRTND, T2, 223+21 ppm O TifE & TiO, IHEE =0.82 Z A SO ALIRE O EIZ W
72 F 7= TitaniQ IR FH DRRFFITIL, Wark and Watson (2006), Thomas et al. (2010), & L C Haung and Audétat
QOI)DIEEF & V2, THENDOIREFL, 884+29 C, 702+61 C, =L T899+13 CHfEiE L6 L
7o T BRI X 91T, AEOFERGIRE X, Yrarozn kv bR 22 0ERH D, ZD7=%, Thomas
et al. (2010)® TitaniQ IREEFF ORI, HEBHEGERIZB W TR O Z LY AROMEMLIRELZ 6T L%
L7,

(GN BSE image (b) ©
Bt mie

Ti conc.
13.140.9 ppm
Temp.
815£89°C
(a5;0,=0.82)

Ti conc.
85=7 ppm

The brightest CL region

Ti con,

223+21 ppm

Temp.

884 £29°C (WW2006)

702£61°C (T2010)

899 1 13°C (HA2012)
(850:=0.82)

X2 WEEEASESAEEOARE (7L No.021-01) CAAESNLZYILard
BSE 1%, CL1%&, TiEEPR L O LIRE

AT £ CITHEE L FIE T, A RS RS K OEBEGRBCE ROAFKITBNT, T2 URET—2D
WFHRET NI =T LRET —ZORGEITo T2, £, BRSO BEL 72 a5z vy, fidbN O =RIcHy
IR IS 2 T 5 72D D FIEDOE LT o 1o, AT, AT OARLAEICLAIND Va2 A
T, AROZYRAERGREZEHT L OOFELHE L, 4ROMEL LT, BRIWHEHFITEITD
CL G OME LB G A LR & OBEDIHADIZDIC, Fo, AROMMET n AL, v 7 <0 OmA
RIS 5 FEESEALT 272018, T2 OIFT A KT D,

4. 5IHCHR

Drivenes, K., Larsen, R., Muller, A., Sorensen, B. (2016) Crystallization and uplift path of late Variscan granites evidenced
by quartz chemistry and fluid inclusions: Example from the Land‘s End granites, SW England. Lithos, 252-253, 37-75.

Ferry, J.M., Watson, E.B., 2007. New thermodynamic models and revised calibrations for the Ti-in-zircon and Zr-in-rutile
thermometers. Contributions to Mineralogy and Petrology, 154, 429-437.

Gualda, G. A. R., and Ghiorso, M. S. (2015). MELTS_Excel: A Microsoft Excel-based MELTS Interface for Research and
Teaching of Magma Properties and Evolution. Geochemistry, Geophysics, Geosystems, 16, 315-324.

Huang, R., Audétat, A., 2012. The titanium-in-quartz (TitaniQ) thermobarometer: A critical examination and re-calibration.
Geochimica et Cosmochimica Acta 84, 75-89.

Thomas, J.B., Watson, E.B, Spear, F.S., Shemella, P.T., Nayak, S.K., and Lanzirotti, A. 2010. TitaniQ under pressure: the
effects of pressure and temperature on the solubility of Ti in quartz. Contributions to Mineralogy and Petrology, 160,
743-759.

Wark, D., Watson, E. (2006) TitaniQ: a titanium-in-quartz geothermometer. Contributions to Mineralogy and Petrology,
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152, 743-754.
Yuguchi, T., Ogita, Y., Kato, T., Yokota, R., Nishiyama, T., 2020. Crystallization processes of quartz in a granitic magma:
Cathodoluminescence zonation pattern controlled by temperature and titanium diffusivity. Journal of Asian Earth
Sciences, 192, 104289.
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Isotope Geochemistry in the Small Catchment of the Ukedo River, Fukushima Prefecture, Japan

PR, BARTRSE - P < R A TSR

&S RIRITAT 2 i 255 IR, iRikimfg428. 2 km* D281 CTh B, ZOFEF)INL, fEEHE— i1
FIFEBEATEHUC L VR 2 RMER < SNEITRICE s THI 2R M 2 FETHLH 5, Ao Efi,
BIECHERDGEEHE L CWO AR TH Y | FIRBITITRZFE L CWARIRTH D, D7,
SN 2R 2 BN TV DIRIUC S D, THEE, K EEHEE > 7 2RE IR FERICH Y BT
ROFEFNA~ORELREE > TND OO, EEZOFEF)IEAIIZI T 25 RNAARERA LSRRIz D
WTOREFIZR SN TV D, ABFZETIE, 351D RS Tk TOEMRITIBWTREA LK A2 £
B4 2 & & bic, EAKBRICH DM FRkOMELEIHIR L OE MR Z 36 U, KEBRZLZEFRNMALS X
N MU FULAOREZEITV, [ET —F b E O T EKIBIZEB T D RMARHER L PR RE A B 5 i+ %
ZEERMET D,

S RFEC D E S X, Tt 7 dx 2 Al « HFERIZB W CREBIN 2 FhE 3 25 L A /D
BB Z 8RB LTz, F72, @O L Th 2 EBHX & Tt Th 2 %MK I3V TRK O£
BZEFEM L7, S50, FEoOMa X o+ FZ2FH L TOKMIRERGCEEOYEFHZITY & &b
2 KRB OB BUZ A THIFKOBRIEIT 72, S 7-EHI SV Tid, pHB L VERRE
B (EC) b, FLFEIFIHEEE T DK ZERNAK TR (L2130-1) % AW TKRBBL ERNIRLD
WEZIT-T-. BT RNy 7 7T 7 RIS v F L—3 g VEFECER®E (LSC-LB5, H %) Z W Tk
FEOBHERNAEATHD N F 7 LD EIT>T2, P TFULZONWTIE, [KRETH D Z &ENEE
ENDZ NG, EERES FIRERENEE (M) 2 7X2-001, 5/ 79V A Ly 7)) Z 0T
BAEZAT > =D BICHIE 2 i L7,

I 2 TCIHEEREMX TRIENTZAMBEAD N F U LRELZRT, BEE R IRETEL» SR
AR LU 7220124E10 H 7> 52021412 H £ T A MK b U F 7 AJEE130.10 — 0.85 Bq/LO#s
FHCTHY ., BEFICE EEIEL 22 5 FHABEM B H iz, 2013470 5 20214 O 4 FE 130,
39 — 048 Bg/LTHV, HATHEHEND Ny 7 7T 0y FEELFERETH-T-, HBSHXIZ2023
FELREEREANSICREE S, SBRERNRET I ZENBETEIN TS, —J, 2023487 X
VAR R IR EIHENICERE STV IG5k, b U F 7 A LIS O R & FEEE DL T £
THY BRW=D BT, A 1kmMSISHBERE NG SN TN D, 5%, AR CTEONT-T — % & i
WAERICHT DR Y A7 ala=r—va VERO—2L LUEHT 2 TETH D,
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i —o— MUFILRE | O ks |
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K5 7 2 N T2 KB = 6 L & — KL - IR D BIF 78
Study on the acceleration mechanism of solar energetic particles using solar neutrons

JFE IR - 2 2 A VBTSSR 2 —

I HEL)

ABFEIL, KGRE TR Z 57 LT LT D KB = 2L X — R R PO IR S v b
BT R — A A b KRR EDHEERICE > TERSNAHMET (> 100 MeV) % FRiE A
TOFERLTHRATSZ LIk, Kbmmp X —hiINEESEZ AT 2 2 HNE LT 5,
KEGFHEF2N M ETHE SN2 DIEH T, ZHETICHEA XU P LB S TRy, £ T
HINFETOWIETUTDISDZ END> TS, (1) KEEFEHE TO R OA RN BRI & [F
BThHHEMETDHE, KBEET AT —RFOIEIT, FEHIEE TN 5200 L < 22 ind
Th b, (2) KGHVETFOAERRRRIAEEXHE (1) OBWKICEEND) ITHXTENWAS N R 1
AR DD, B) KEGTZ LT THEFAS B I TR X —[FMXHEOZRLF—0D 01 % ZfHx
72N, (2) TIRAR7-ERGE LD M OAERIFRINEWA XU FOLETH, (1) OMEHINET
FATE D, KEHMEFZ2 A2 KB L X —hi A IEERE ORF7E D45 % O FE S, KGR
TOFMHEA DA 2B LR T ERE LR TH XA Xy F2ES LT, 000 #athnE
RONEIMEMERTHIETHL,

WHoE T ik

BAERBRE T O KT RBHSST, RV ET - Fy ¥ (5250 m) T 30 ELLE, A%
va s =TI 3x77 (4600 m) T 20 FLUEBEL WD 2 BN THDL, Z0 2 FEETCHD
I B IEE I K D IRSF S, T — X 1F, ZNENOH — =R F ST 5, RILFF
ZEL, ENENDOT — X % | FHHERRBEW ST EHR AT O — =2 — L, KT
AR NOEHREITH LD TH D, RFEZIL 202343 H F THREBRHFISEHICHTE L, HRA oK
B R g OB T — 2 133X T, FHERAMESICRFEI N TS, o, fiffrolzoo 7 m
77 LB EFINTWD, =T 37 ZIZIEBIC SCiCRT (SciBar Cosmic Ray Telescope) & 95
KOS H AN, T—FBENEKRKT, £0Oa ' — « fFEFTIFAIEREFIHTIZTERND T, A
X aOWFFEEDENT LTV 5,

20234 FE DAFFTAE F

9. AU ETOMHERIE, 2023FE, HTOXRMRH D OO, IFFNEFHCT — Z LD T
PN TWVWD, 202482 KETOT—X1F, AFKFRFHICLD ., FERFIEBOY — —|2a ' —
L7me 77, WKXHRET M5 LLEDOKEZ L7 0L X2, KEEBARY E7 0O FICh - =581
KBTI SR TWARNE S ER LTS, KEBFETA Xy MIHE S T, M
5 W) DL, GOES fi2 (FE 35800 km) O#kX#E (0.1 nm — 0.8 nm) MH& T, 5 X
10 % watts/m? ZHHTALNILDOKBE I LT O L ThHhbH, —F. AX aofmismid, 20234
6HIZ, =T X7 T ILOWIEIER EERICENZ A L TV DAL, FODEES, By
MBS N SR VRIL & 7o 72, 202452 1% BIC o TR OO B AN AR N Y = T
R T FIHEHESNDERE R FLREBEBEMEPHBASN DI TETH D, A ¥ a0 KEHHE
FBINEEBE DT — X% 20234F6 HAHE TTA My 7L TWVAEN, TNETOT —HIZHONTDOfE
riZitT-oThsd, RV ETELERUEL M5 LLEDOKEEZ LT OFFIZ, KEBEXRAFY adiE Ficdh -
725EC KGR OF A2 ~T205 KA X2 M3 S Cnzeny, KETEE)
X 2020 FEITHEE Y . BEMKICHNITIERICR > TWAIRINTH 5, KM mHis % o 8hes
L7=\y,

89



(hifEAR=N04-2)

327TMHz EE I i85 OB T — 2 % O 7o KB RGEHE T HlE 7 v O B
Improvement of the solar wind speed prediction model
using observations with 327-MHz radio—telescopes
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Study of wave excitation mechanism in laser—produced collisionless shocks
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Development of imminent flare/CME warning system based on physics model
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On IPS spectrum analysis to derive solar wind speed
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Study of Heliosphere phenomena by Cosmic ray database
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Development of red tide algorithm based on GCOM-C/SGLI
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1. Introduction and Objectives

Currently, about 40% (60%) of Asia’s population lives within 100 km (400 km) of the coast.
The concentration of human settlements in the coastal zone is caused by the economic benefits that
can be gained from coastal industries/activities such as mariculture, tourism, and recreation. However,
population density and economic growth in the coastal zone increase the pressures on the coastal
ecosystems. Some environmental pressures are the increasing rate of organic and inorganic material
loads that lead to red tide, an unusual phytoplankton bloom of a dominant species (Anderson, 1994).
Red tides cause ecosystem/biodiversity destructions, fish mortality, livelihood/economic losses, and
adverse societal impacts (severe illness and fatalities to humans). Red tide, due to dead phytoplankton
cells, frequently ends up with coastal water hypoxia.

Red tide are also associated with climate changes, as climate changes modify precipitation,
upwelling, and atmospheric deposition patterns that introduce a large number of nutrients into marine
environments. Many Asian coastal waters undergo long-term and periodic nutrient enrichments, and
hence they are suffering from red tide as these coastal waters are surrounded by densely populated
countries and vulnerable to climate changes owing to their location which are between the Pacific
Ocean and the Indian Ocean.

Jakarta Bay, Manilla Bay, the upper Gulf of Thailand, Sepanggan Bay, and Malacca Strait are
among the coastal waters or embayments in the Southeast Asian waters that frequently suffer from
red tide and hypoxic/anoxic waters. Dinoflagellates (Alexandrium, sp., Gymnodinium sp., Noctiluca
sp., Peridinium sp., etc.) are the main phytoplankton group causing red tide in the Southeast Asian
waters (e.g., Yfiguez, et al., 2021; Luang-on et al., 2023). Among the Japanese coastal waters, the
Ariake Sea and Tokyo Bay are the waters frequently affected by red tides. Recently in October 2021,
a devastating red tide also occurred in the waters southeast of Hokkaido caused by dinoflagellate
Karenia selliformis (Kuroda et al., 2022).

Rapid coastal water monitoring of red tide is thus required. However, in situ monitoring is
expensive and impossible for long-term observation with a high spatiotemporal scale. Such a large-
scale and rapid observation can only be carried out by satellite remote sensing. To fully exploit remote
sensing technology establishing satellite-derived red tide algorithms is a prerequisite. In this report,
case studies on red tide detection algorithm developments for the upper Gulf of Thailand (uGoT) and
for the waters off southeast Hokkaido will be described.

3. Methodology

For the waters off southeast Hokkaido, we used the SGLI Level-2 dataset of the normalized
water-leaving radiance (NWLR, W m 2 sr™! um™') and chlorophyll-a concentration (chl-a, mg m™>)
at a spatial resolution of 250 m which were obtained from the JAXA Satellite Monitoring for
Environmental Studies website (JASMES, https://www.eorc.jaxa.jp/JASMES/). We divided the
NWLR by the top-of-atmosphere solar irradiance (0, W m 2 um ') for each SGLI wavelength (1)
adopted for the GCOM-C mission (https://suzaku.eorc.jaxa.jp/GCOM _C/data/prelaunch/index.html)
to convert into remote sensing reflectance (Rys, st ).

The criteria for selecting the 3 x 3 pixel areas representative of optically different types of water
were based mainly on SGLI red-green-blue (RGB) composites, SGLI high-chl-a pixels, and previous
studies. This study used K. selliformis density maps generated by Kuroda et al. (2022) and selected
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locations characterized by high cell densities of K. selliformis and high SGLI-retrieved chl-a as pixels
where there were K. selliformis blooms. The method to classify clear- and turbid-non bloom waters
followed Siswanto et al. (2023). Figure 1 shows the locations where the SGLI-derived Rrs for
different water types were collected.

30" f——

43°N

42°Nf

41°N

50 —
140°E 141°E 142°E 143°E 144°E 145°E

Figure 1. Locations from which remote sensing reflectance data were collected. The locations that were indicated as
diatom blooms, K. selliformis blooms, clear waters, and turbid waters are indicated by green, red, blue, and
brown circles, respectively.

We investigated whether optical properties can be used to separate diatom bloom from K.
selliformis bloom. We used Rrs to calculate total absorption coefficient («) using the quasi-analytical

algorithm (QAA) of Lee et al. (2002). The QAA version 5 which uses a green band (4 = 565 nm) as
the reference instead of a red band (4 = 670 nm) was used. We made this choice because most Rrs(670)

values during both diatom and K. selliformis blooms were below 0.0015 sr ! (Lee et al., 2009).

The same method was applied to derive Rrs in the uGoT except that the SGLI data were acquired
from the Global Portal System website (https://gportal.jaxa.jp/gpr/) and were corrected employing
the in situ Rrs data collected within the period from 2018 to 2023. A local chl-a algorithm was also
developed to derive chl-a in the uGoT more accurately. The method applied here followed MODIS-
based red tide detection proposed by Luang-on et al. (2023) except it used SGLI bands.

2. Results and Discussion
2.1. Red tide off southeast Hokkaido

The spectral shapes of Rrs obtained from clear waters exhibited peaks at wavelengths shorter
than 565 nm (Figure 2a), exclusive 4 = 380 nm and 412 nm because we found that Rrg(380) and
Rrs(412) were unexpectedly high during K. selliformis blooms, which might be inaccurate (e.g.,
Ishizaka et al., 2022; Murakami et al., 2022). The Rrs from turbid waters, diatom blooms, and K.
selliformis blooms exhibited peaks at 565 nm (Figure 2b—d).

To distinguish turbid waters from phytoplankton-dominated waters, following Siswanto et al.’s
(2013) approach, we plot Rys slope between 443 nm and 565 nm (Ryrs_slope(443_565)) against chl-a
(Figure 3a). The variation of Rrs_slope(443_565) was uncorrelated with chl-a in turbid waters but
strongly correlated (» = 0.869, p < 0.0001) with chl-a in the waters spanning from clear to
phytoplankton bloom waters (Figure 3a). We therefore defined an approximate threshold expressed
by the equation I (gray line in Figure 3a): Rrs slope(443_565) = 9x107% + 7x107% x In(chl-a), to
differentiate turbid waters from waters associated with blooms of diatoms and K. selliformis.
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Figure 2. The average remote sensing reflectance (Rys) calculated from 3 x 3 pixel areas at the locations shown in Figure
1. The Rys values for clear waters, turbid waters, diatom blooms, and K. selliformis blooms are shown in (a),
(c), (¢), and (d), respectively.
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Figure 3. (a) Scatter plots of the relationship between the remote sensing reflectance (Rys) slope between the 443 nm and
565 nm bands (Rrs_slope(443_565)) and the concentration of chlorophyll-a (chl-a). Turbid waters, clear waters,
diatom bloom waters, and K. selliformis bloom waters are represented by brown, blue, green, and red circles,
respectively. The grey regression line (equation 1: Rrs slope(443_565) = 9x 1076 + 7x107° x In(chl-a)) serves
as the boundary separating the turbid water class from the other water classes. (b) Scatter plot showing the
relationship between the total absorption at 530 nm (a(530)) and chl-a. Data points during diatom blooms and
K. selliformis blooms are depicted by green and red circles, respectively. The grey line is a regression line
(equation 2: a(530) = 0.0852 x chl-a®>%) that distinguishes diatom blooms from K. selliformis blooms.

The primary challenge is to discriminate between blooms of diatoms and K. selliformis. Applying
QAA VS5, we computed a(4) for most SGLI wavelengths (443 nm, 490 nm, 530 nm, 565 nm, and 670
nm) and investigated whether these values could be used to differentiate blooms of diatoms and K.
selliformis by relating them to chl-a. Generally, within the same range of chl-a, a(4) tended to be
higher during diatom blooms than K. selliformis blooms (not shown). However, a(530) (Figure 3b)
provided better separation between blooms of diatoms and K. selliformis than other wavelengths.
Thus, we used the natural logarithmic regression line, as expressed by equation 2 (gray line in Figure
3b): a(530) = 0.0852 x chl-a®3'%, to distinguish between blooms of diatoms and K. selliformis, i.e.,
if a(530) was more (less) than the value predicted by equation 2, the bloom was attributed to diatoms
(K. selliformis).
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Figure 4. Maps showing the distribution of SGLI chl-a (a—e) and the corresponding water types (f—j) classified using the
method employed in this study during the 2021 red tide event. Maps that show SGLI-retrieved SSTs (k—o)
during the 2021 red tide are also mentioned. Maps (p—t), (u—y), and (z1-z5) depict the same information as (a—
e), (f+), and (k—o), respectively, but for the non-red-tide spring and fall seasons. In panels (f) and (g), open
circles, squares, and triangles represent 92%, 40%, and 5% contributions of K. selliformis to the phytoplankton
community, respectively (Yamaguchi et al., 2022).

We used the following procedures to discriminate blooms of K. selliformis from other types of
water: 1) excluding A of 380 nm and 412 nm, a peak of the Rrs spectral shape at a wavelength shorter
than 565 nm implies clear water; 2) an Rrs_slope(443_565) above the borderline defined by equation
1 implies turbid waters; 3) a value of a(530) above the borderline defined by equation 2 implies a
diatom bloom; and 4) otherwise, there is a bloom of K. selliformis. The borderline defined by equation
2 also effectively separates blooms of diatoms and K. selliformis, even at chl-a less than 10 mg m™>
(Figure 3b), but we consider this distinction less important because red tides are typically
accompanied by chl-a higher than 10 mg m? (e.g., Yunus et al., 2015; Kuroda et al., 2022; Luang-on
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et al., 2023). We therefore added the fourth criterion of chl-a > 10 mg m™ to identify waters with
blooms of diatoms or K. selliformis before separating them into different types of blooms.

Figure 4 shows maps of the SGLI standard product of chl-a (a—e, p—t) and water types (f—j, u—y)
classified using the procedures described above. During the mature phase of K. selliformis blooms,
areas with chl-a > 10 mg m~> (a—c) were predominantly classified as K. selliformis blooms (f-h). Our
methodology also classified the seasonal spring and fall phytoplankton blooms, indicated by high chl-
a (Figure 4p—t), as typical diatom blooms (Figure 4u—y).

During the mature K. selliformis blooms, limited spatial areas were also classified as diatom
blooms. This classification of diatom blooms is reasonable because in-situ observations have also
detected diatom blooms alongside larger blooms caused by K. selliformis (Kuroda et al., 2022;
Yamaguchi et al., 2022). Examination of Figure 2c and 2d reveals that the most distinctive feature in
the spectral shape of Rrs that differentiates blooms of diatoms and K. selliformis is the slope of Rrs
between 380 nm and 412 nm (Rrs_slope(380_412)). However, it should be noted that Rys retrievals
in the UV-blue band may be less precise than retrievals in the green bands (e.g., Ishizaka et al., 2022;
Murakami et al., 2022). We therefore do not currently recommend using apparent optical properties
between 380 nm and 412 nm to discriminate between blooms of diatoms and K. selliformis.

During the later stages of K. selliformis blooms on 24 and 28 October 2021, we detected K.
selliformis blooms in high-chl-a areas primarily in coastal waters (Figure 4d—e, i—j). High-chl-a areas
associated with diatom blooms were apparent in offshore regions, especially south of 42.5°N and east
of 143.75°E. Although there are no available in-situ data or previously published studies supporting
these diatom blooms, their occurrence can be expected based on the cooling of sea surface
temperature (SST) (Figure 4n—0). A decrease of SST indicates an upwelling of subsurface nutrients
that generally stimulate the growth of diatoms more than dinoflagellates (e.g., Malviya et al., 2016;
Lampe et al., 2021). In contrast, Yamaguchi et al. (2022) have suggested that relatively high SSTs
(Figure 4k—m), stratified water columns, and low nutrient concentrations favour the occurrence of K.
selliformis blooms.

2.2. Red tide in the uGoT

The uGoT red tide has a greater diversity of species than off the coast of Hokkaido. It is often
caused by green Noctiluca scintillans, cyanobacteria, and mixed-species blooms, in addition to
dinoflagellates and diatoms. A localized algal bloom classification method has been developed for
MODIS based on in situ hyperspectral Rrs measured during the algal blooms in the uGoT before
applying to the satellite data (Luang-on et al., 2023). This algorithm works well with MODIS data to
identify the red tides and discriminate green Noctiluca blooms from the other red tides. It is because
each red tide contains unique algal pigments, and these differences in pigments affect their ability to
absorb light at different wavelengths, especially in the blue, green, and red regions (Clementson and
Wojtasiewicz., 2019). This allowed us to make a modification of the MODIS method for red tide
detection using SGLI data.

For SGLI, we modified the regional classification algorithm by utilizing the same in situ
hyperspectral Rrs dataset (Figure 5a). Nevertheless, the SGLI wavelengths at 490, 531, and 670 nm
normalized by 565 nm were considered due to their potential to separate between algal-bloom and
non-bloom waters (Figure 5b-c). The normalized Rrs at 490 nm (i.e., Rrs490/Rrs565) covaries with
chl-a concentrations in the uGoT discriminated relatively high chl-a waters (=1,500 mg m™) of super
green Noctiluca blooms from other algal blooms in lower chl-a levels (= 10 mg m™~) and non-bloom
in coastal (=1 mg m~) and oceanic (<1 mg m™) waters. The normalized Rrs at 531 nm and 670 nm
(i.e., Rrs531/Rrs565 and Rrs670/Rrs565) then were used to classify algal-bloom waters in the
medium-to-high chl-a levels of green Noctiluca of 50% to 80% dominant waters, other dinoflagellates,
diatoms, cyanobacteria, and mixed species.
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hyperspectral Rrs dataset (a) from Luang-on et al. (2023). Cluster analysis was performed on in situ Rrs490/Rrs565 and
Rrs673/Rrs565 (b) and Rrs530/Rrs565 and Rrs673/Rrs565 (c). Rrs673 is denoted as Rrs670 in SGLI data.

Before applying the modified local algal-bloom algorithm to SGLI data, we verified the
accuracy of SGLI Rrs using the matches-up between SGLI and in situ data (Figure 6). However,
discrepancies exist between SGLI and in sifu data (Feng et al. 2023; Ishizaka et al. 2022; Matsuoka
et al. 2022), and our results support these findings. To enhance the SGLI accuracy, we used reduced
major axis (RMA) regression fitting between in situ and SGLI data for each Rrs and Rrs ratios. As a
result, the ratios of Rrs443/Rrs565, Rrs530/Rrs565, and Rrs673/Rrs565 exhibited a substantially high
coefficient of determination (R? > 0.9) and can be considered reliable for utilization with the local
empirical algorithm to detect the red tides.
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The enhanced SGLI Rrs ratios of Rrs490/Rrs565, Rrs531/Rrs565, and Rrs670/Rrs565 were
then used with the modified local algal-bloom algorithm to investigate the red tides on daily SGLI
images (Figure 7). To validate the algorithm performance on the SGLI data, we compared the SGLI
images with red tide reports from the Department of Marine and Coastal Resources in Thailand.

On cloudless days, SGLI algal bloom images revealed red tide areas in high chl-a over than 10 mg
m™ corresponding to red tide reports of green Noctiluca, diatoms, and the dinoflagellate Karenia sp.
(Figure 7a-c) demonstrating the performance of SGLI in red tide detection.
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..[SCLI algal blooms 20190228 [SGLT algal blooms . 20191116 | [SGLI algal blooms 20200214 | [SGLI algal blooms 20230818 [ ~" """
~ Green Noctiluca(>80%)
i E \\‘ A I+ Green Noctiluca(>40%)
g 1 '~ k. 4 4
i \ = o] ° )
I} ) e \ I 'ﬁ-ﬂ"f’y Dineflagellates(>60%)
5 | 2 Fied
) = s ', Cyanobacteria(>40%)
“ % 8/ T% g 18 ] ," - Mixed species
| gt v d n
b) . —|(¢) VS

- o b 45 151“5 100°E &
Figure 7. Comparison of SGLI red tide detection and occurrences of red tides caused by green Noctiluca
scintillans (a), diatoms (b), and other dinoflagellates (c) reported by the Department of Marine and Coastal Resources,

Thailand, as well as super green Noctiluca blooms reported with massive fish mortality by local people (d). Stars mark
locations where red tides have been reported.
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On 18 August 2023, the SGLI failed to detect the presence of super green Noctiluca (Figure
4d). An atmospheric correction warning was issued due to the presence of moderate glint, negative
normalized water-leaving radiance in one or more bands, and gamma out-of-bounds on the day.
Toratani et al. (2021) estimate SGLI atmospheric correction in the visible bands using satellite-
observed aerosol reflectance in the near-infrared bands. We expected that the specific atmospheric
conditions and the highly reflectivity of the sea surface during the super green Noctiluca blooms
(Luang-on et al. 2023) would lead to a significant rise in near-infrared reflectance and a noticeable
change in the visible spectrum of the SGLI. Regrettably, the available data were inadequate to validate
this hypothesis due to limited chances to observe the red tide and the obstruction caused by cloud
cover on SGLI data. Additional data and future red tide incidents could potentially enhance our red
tide algorithm.

3. Summary

For the waters off southeast Hokkaido, we proposed a method that uses an optical model, quasi-
analytical algorithm (QAA), and GCOM-C/SGLI data to detect K. selliformis blooms. We relied on
Rrs spectral shape to differentiate phytoplankton bloom waters and non-bloom waters. It revealed
that, at the same chl-a, a(530) values were typically lower during K. selliformis blooms than during
diatom blooms. The a(530) could thus serve as an optical property for distinguishing K. selliformis
blooms from diatom blooms. However, continuous verification and validation will be necessary to
identify the optimal borderline or threshold used for detecting K. selliformis blooms in the future.

For the uGoT, a local algal bloom classification algorithm, previously developed for MODIS
data, was proposed to discriminate green Noctiluca blooms from other red tides. This local algorithm
for GCOM-C/SGLI was developed utilizing the same in situ hyperspectral Rrs dataset and applied
into enhanced SGLI Rrs ratios of Rrs490/Rrs565, Rrs531/Rrs565, and Rrs670/Rrs565. The GCOM-
C/SGLI successfully detected red tides of green Noctiluca blooms, diatoms, and dinoflagellates, but
not super green blooms under specific atmospheric conditions. Our algorithms can be improved with
the availability of additional in situ data and red tide incidents in the future.
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Improvement of Fundamental Cloud Products
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Development of a Method Performed with High School Students to Measure Changes in the Urban CO2 Concentration
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Impact of solar irradiance spectra on the terrestrial environment
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Analysis of cosmogenic neutron doses measured over the east Antarctica
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Development of a cylindrical coordinate dataset using typhoon reconnaissance dropsonde data
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Study on solar cycle prediction
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Development of the retrieval of methane isotopes
observed with Fourier transform spectrometer
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Observations of variations in the lower ionosphere due to solar flares using VLF/LF electro
magnetic waves
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Geographical study on the formation and development history
of the urban forest “Totoro’ s Forest”

WS RAE R - AR

1. IZC®IC

BEH LA I L7z BB CHh D8kl B IX, WAUER & B EIRIC E 7223 2R EFE3500 ha DERHTITAT
DOENRBARNEGT DL CTH D, EEOHFREIIZERNOHII E X3 s ¥ AR GEEL TV 5D,
FEIPIIBAT DN AT BN ELTEY . AEIICB W TEABHNIER SN TWS Z ENEETH D,
1988 ENTZT = A — g VAT L 20D R b OFET NV E RO kL ERILETH 5,
ML TE720 D b b TIEELRARBRHEINTEBY, 2222 TH b b2 o+ T ORKNPHIZRH
T, RILERRII I RN a T T 2l E LT MR TR S LTV 5, BUEIABICARE, Bl Epix Ik
cadfkl & LTat 7 “IRKROFEENfTHONTE7 (BH, 1997) ,

INETHRILEEOREBH OIS [ h he o) ([T 2MAELEBIZB W TORITIRIL 2R <,
FEEBICBWTRIUEBDZWVONE EO XS ITERENTZNEIARHATH D, 2T, ABNIkL EEL
EICNLET 5 =47 BiaHhic T, IHHEREY 2 BB L T = OHEERB OB R FEEARIE & & b
CNSIEHRHTCIE i %8 U C, ORI [~ b o) EE D ZIRROREA R E R %
OGN TAZEEZHE LT,

7ok, AMFZEILN [LERRL R PR S SRR B R AN G, 38 K OVRFE RS A TR A M BR BT
BRI E IR D202 A0 L L L TENENT LD ENTE T, £, iﬂﬁn%f&é
] [UEERL R ORI 2 HEZEZ . 5 U ATHIERERBE S X = — U7 A FiaF#AEEGR . 4B KT
T HERBRBEAFSEAT DA G Bz & L bicB Z - - HEZETH 5,

c I~ fY e el AR
C - AN 139° 20°'E 139" 25'E
gt o -

Lo~ BE N = g P ' -

W
Y

2. Fik

20221212 = » B HI D LA B FHRIZHNT TO4HR
RN Ty 7Y 7T =2 TR E TE DIEK
BHWREY ORI ZIT o7 (1) o SREL 72 HER ) | 3 ra 8l
RaATolzO0H FRPEM. CNSIEE ST, BT I
TR Ulc, FAREMBUEHT, BAtetih) R 2k -

T2 IEHZ SV T, Be— T 0 U —RRILEE 2 35 2 72 7= i St
T 4R HIER BB JE T O ISR BT st

FHE AW TR ERSE (14C) FIEZ £ L7, EBRIC e
FERHLE L7 3RHT 10 T 5, sk -1 CARIEIE, Int | |
Cal20075—%t > b (Reimer et al., 2020) %\ /& 4 -

FEIIEE B 2 2o 72, JBFERIEIL, Calib8.27 1/ 7 A (St
uiver and Reimer, 1993) ZMH\\ T20 (95.4%) {EHEEX
MCTERL, ZOPYREZFAME (HE) & L TEHLE,
CNSILHE T HFEHE, BfsR I B X 7 UK
THRIEEHET, :@ﬁﬂ%%\ A OmgE AW T, &gl
IZoWTem#E (TC) . 2ER(TN)EAHFOHE KR OC/N
AR L,

AT FHECEHZ, AKER (LA U o ZALER, M digh b EE ST
SYBRALEE, T b U 2 RALEL g TR W ERM AT D A Pl —
L7t 2 AT 4 RH T AZEA LT, BEE FicB VTR ,/\'
AAER 23200 MHLL B2y, AATEH, BRI OEF3500 |4 ‘B (p/
Ll BT/ % X5 ICHIE LT, ZDHBARE RO, ngaﬁgwgﬁggﬁgmena

3. fEE . B 1 =7 Bt C oD A S [
(1) HCHEARIMREI & 2 HEFEFROHEE

M54 HWKBA-A)  |)
35° 47" 10.7" N
139° 23’ 44.9” E [}
”.'ﬁ' 47710 "

127



S z
e %1 MKB4 217 0 14C 4 RIIE L R
s Bk
0 RE MOER BRERER (cal AD) BEEFARTDRE
(cm) (BP) 20 TOWEL (%) (cal AD)
50 - 55 340 += 49 1456 — 1644(100.0) 1555
105 - 110 1126 += 50 774 - 790 (5.4) 921
802 - 811 (1.3)
819 - 996 (89.6)
340i430 1002 - 1020 (3.8)
140 - 145 982 =+ 50 980 - 982 (0.2) 1086
990 - 1179 (98.7)
1191 1203 (1.2)

&ﬁbt4$@:7iﬁﬁﬁ%wﬂ ETHV ., & FIIC
- E T 2MKB4 = 7 23 b HEREFER 28> T D 2 &3 HE
112650 E STz, A2 7 OUCHNRREIC X 2 HEFREF IR
40~145 ¢cm 98250 BP (fIEH 4uff: 1086 cal AD) .

RE105~110 cmT1126+50 BP (921 cal AD) . %5
0~55 cm™C340+=49 BP (1555 cal AD) ThH-o7= (K2,

98250 e , #£1) . HERGEEIT0.79~1.12 mm/yr CTH o7~ HEFE140

400 800 1200 1600 2000 ~145 con®AEMEITFBHREIIC BB HIRBA LR
R 558 MREREH 2 JIE U= ATHEMEAS & 5 7= OBRSk L=, LU DA

2 MKB4 = 7 O - BRI HIEFRE RN, =7 BB, 7T00FERNITER L Th
V. BUEE CIREHMRENHER SN TWD Z EnREnTz,
(2) CNSHHT « LM HTIC L 5 BRI OHEE

CNS’WT:J% L OMER 57\19? (M 3) OFENPBELLTD 3 HEIZOVWTHLNCT DI ENTET,
= BRI, T00ERTICIER L=, £7-. BfEE CIRHBREE DM STz,
9500 cal ADE Y a T2 EKETHaFT7 "IN brOKRIBHRNLTZEB N, £,
#1850 cal ADEEHIRHA N ARIZHHEE T 5 Z & TRMEZ X U= Z EAVRBR &z,
#1800 cal ADX Y =T “IRIK, T~ “IRMHROEBOBEENEE Y . FRIERBIAR AR E1E
L7=& & Bz, ME TIE AT ORI BRI STz,

4
o 1.4 =)
S = MM i N
v B [ TN ) [T B R o
p ~ R MM Y 4 B NN N {E N+ B N R N
E #® KX wwRo B EU I NN + A Dy + N DR
= B #H MW DL 4 XK &R < I n [T n DR
" i R i i A ik i o S
F _E E 1
] 2
340+49°° FE 3 :
= 3
100 [ F 3 L
112650 -
|
982+5 L
0., .. .50, ., [100% Ml mms [ loe

X3 MKB4 =7 ORI L D ARARIEM 2

51 3k
WHERE (1997) RilEkEofmAe (1), RmERREE, HARBAEMWEE, 226—229, /NEME

Reimer, P.J. et al (2020) The IntCal20 Northern Hemisphere radiocarbon age calibration curve
(0-55 cal kBP). Radiocarbon, 62, 725-757.

Stuiver, M., and Reimer, P.J. (1993) Extended 14C Data Base and Revised CALIB 3.0 14C Age
Calibration Program. Radiocarbon, 35, 215-230.

128



GRS 4-2)

AT UOMEREFOE T Y EEE R EE~ O A Gk iR E)
Application of Ti—-in—quartz geothermometer to high—temperature metamorphic rocks in the Him
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Quantitative evaluation of energy and momentum flux transportation of atmospheric
gravity waves from middle atmosphere to thermosphere in the Arctic
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Observation of CO and HCN with Fourier—transform Infrared Spectrometer
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Research on understanding atmospheric field fluctuations under convective

snow clouds and their effects on human health based on dense observations

of the Ishikari Plain in winter.
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Statistical investigation of properties of flickering aurora observed by the high-sensitivity and
high-temporal resolution auroral camera
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Development of a supra—thermal ion energy—mass spectrometer
for study of ion outflow processes in the ionosphere
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Comprehensive study on the low frequency plasma waves using Arase data
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Evaluation and improvement of long—term magnetic field data of Arase
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Study of role of the ring current in the inner magnetospheric dynamics based on numerical
modeling and data analysis
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Particle Heating and Acceleration Associated with Nonlinear Plasma Waves
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Estimating transient structural fluctuations of the IMF
magnetic Neutral Sheet by cosmic ray intensity distribution analysis in the GSE
coordinate system
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Evaluation of ionospheric effects on Low—Frequency VLBI Observations
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Three Dimensional Measurements of Atmospheric Trace Gas and Aerosol
using UAV and Compact Sensors
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Wideband low—frequency radio telescope in Shikoku: Jupiter radio observations
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3-D monitoring of forest space by aerial photography and analysis of images taken in the forest
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Analysis of Ultra Low Frequency waves using the Arase satellite and SuperDARN data
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Direct evaluation of sea salt particle flux by eddy covariance
using sea-spray spectrometer probe over the open ocean
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SI B ®F#EE SuperDARN ground/sea backscatters & FLR ® B {&
Sl-time ground/sea-backscatters of mid-latitude-SuperDARNSs and their relation with FLR
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MEMELHE - HAPEE - B £ 2HEXF - FEHUREBEEHER
ARPEE I EH. BHTEXRF - FTHHRKREHER

T B, EBXBMBTRER - L EHRHEER

HPRE. BILBMBAER - XEAHAEHER

THRF. LANIXSFEMER-SETYA I FH

(8F3%E B #4]

SI (Sudden Impulse) [T ARBEBENDAEITR T, L THEBERENRE L LTHAISND, SIXEMELE
JEBifast mode wavesé L THIREBIAZEH 5, TAIEHMKEKBORIE - 75 XY & (EEZRA=1BkE L
T)EhiE A I #kEh(poloidal-mode oscillation) & 5 5%, £ L TENL N IEEF IREI(Alfven mode TDIREN)
& 08 (Field Line Resonance, FLR) L 5 2E M #& SN TLVS [e.g., Southwood and Kivelson, 1990], L A LFLR
IZEWTINFEFTEISER ATV ABREFR RS (Xtoroidal mode (REAMDIREN)TH - 1=, Hh EHES
TIEZORASHIERIZBRBSND-HDTH S,

— A= ESuperDARN radars (AT SD &59) ITEBWVWTIE, ZOZEEENLCBOLNSIEHB IS XY
MDVLOS (1B A RIZEE)D 5 B ground/sea backscattered signals (LU F GSBS & 529 )DVLOSHIZ KEARI(4-5
BEfE) i 2 E— RO ERICERA SN TLVS [e.g., Ponomarenko et al., 2005], GSBSOVLOSILE B
BOHMBEEHCL>TULMFRELLLZVDT., BKBEOERARODglobal ZikREIMN LRKBIDOKEEE X
bNd, £z, LEEDOGSBSEBMIREIMAMPICFLRABRBI S NzHlLImESNTEY [e.g., Ponomarenko et
al., 2005], ENIZ& Y AL B AEEFIRSE poloidal mode (BNEAEDIRE)) & SN TLNS, LEH/XTD
eventsTIE SI L DEEEFR o high o1,

—hH. PREGERBEIVYBABIHREABNSENTWS, FABABR TSI ATEERTIN LY KE
WABEBREILIZCC LD GSBS £ R LEHMETRINENIFELAETESINTULEL, 22T, M EhERE
ZELHIAMBERED “ELV BAREFIREBSEIADHBHREL LTHRELENE SI OREHMIZENTE
NEFAEL. FLFLRABBISNIBEICTOVWT TOEEREE RS, SEBRESE TS XIEEZHTE
TEHEDHLAARENDEFEMTH S,

(BAEAE]

HE D12 11% < DeventsEEH S 1812, SuperDARN Hokkaido East and West radars(F#EE ZHIE) & il
ETHN TNLUNDELLDSDDT—2ELR5D, FTSIDEFZEEDH. TN BHITDLVT GSBS-VLOS HITK
BAROLNTULANAEAR, RONTVRESFEIZFLRREAR SN TVEMAR, RohTWEBEIEE
DEFREERE, SEMBERBEN TS XATEELHTET 5. TLTTDELZABREIEE. KERE
E-ZBE. BKBEEEESE. FLHERT S,

(BAEHER]
COMRFEARBEEDORRERE (2023 FE) KLY, BHEKXRFE - FHHMIKIRIEWAZAT - BT ERFE(2019
EET) - hEBITEK (BEBHE  BAERR) PRERRELESIARU N 1GIOF M oRIE LIz, CDIRY
b (& Hankasalmi, Finland (LA F HAN &3297) @ SD T4 Pykkvibaer, Iceland (LA F PYK &5297) @ SD T4 £l
ENTHY. 2 HAN Beam#tl ICE VTR of=, 3745, ~14hr UT LIE GSBS NEERICEAI S h
TWE=DED., FOEABELSHERNIZH LT, ~15:10UT BItED SI & IFIEREIZ VLOS DR LVEENIREK AR
IR L ~30 Nk L=, D VLOS DRIE & I48(E FLR [CHEMICH DN D EEKREEZF > TULV=DT.,
CORBRRIEFLRICKYVEL-EEZ BN D, =12, VLOS DR KIEH 100m/s Zi#E A TL ==& . GSBS
P AT & B A ionospheric backscattered signals ANETEL TNV EEZ BHITE STz, £59 5 EARHAEDOH
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—KI(FBRICHETLV =, LA LEFN DD functions/procedures [, 4 DDAV E1—2EETHEL=(BEDE
TR SLOERLOMNEELTEY  ETFIBEICRA>THEETOISLBTT—2ZPYRYTEID
FFEEFTITo> TV, CATRIEEHBEHEICEEL>TELT. KEDT—F DMETITEL LY,

FZT. T2 HEMEDA. 2020FE®EH 5 5B functions/procedures# £ TIDLEEETEEHM A THAET S
EEZERIBLT-, LA L. HiTMENSHFELEL., Ff-. EEFBR LT TLHLLKTLITY XLOBRDR
N HDES(TR)EHER L, 2023FEXRICEH COFEETMGERTH D,

ThEMITL T, 2021 F£EIZIE HAN DETD beams F D FLR events ZBE7F®D codes TEEIREL. £D
#wR. BRTIXRIETEGM o1z events LEHMEE S . TDOHIZIE ionospheric backscattered events 3
sea-hackscattered events L EFEN Tz, £ LT, RIE SN2 TOD FLRevents [CDOWVWTHIET DHEKE TS
AREEEZHTE L= E A BHERS A3 < TH ionospheric backscattered events & sea-backscattered events
L TCEENKRELELBZEMAH o1z CORRAELT. LAHMMETIIODHEOT—2 BT LIzAET—2H(E
30 T FFT RO ERBER 056mHz L XELHEH>TVWAELNEELTLIDTIHELVNEEZ, 2022 F
EIZIZEKR# HfEae % £ 5 1= zero-padding 217271 (60 PEIOEOT—2Z AR b T—2DEIZIMA
TFFT 21721). ZDHEREIRM O MREEMN 3 &4 o= FFTed data ZFALVT FLR BRMREE L ZE#HT %
7o f=#58 . ionospheric backscattered events & sea-backscattered events TODFE (L & YELMEE Ao 1=,

2022 FEEDEF R TIL, 2023 EIZIE zero-padding & Y S E L Lomb-Scargle ;&2 & U BIR¥ A fEREZ LT 5
FHELREHLIZWEEZTHEY . 2022 EEREEICLZDL SR LIz, T LT, $EEZTOREFZEITo1Z
#53R. Lomb-Scargle ;& (FBFZINERRTHE LT —2 OB L ARG A ELEAEEZBE QR T—2 DX (L6
ZIEMRTHY Lomb-Scargle ;&IEA—/N—ZARN YU THAHE. F1= Lomb-Scargle ;X TIRIE & LD 2 D%
589 % IDL procedure (FFEET . 7T U XLGFICEHMEE RO D55 ) EMLT-OBET 5D IZILEFRHE
PO Y ZS5G0F. A o1z, £ 2 T D AEFIR L. Discrete-time Fourier transform & WS AiEZE o 71=,
ZFIT. FDOIDLTOTATSI VT %#T, TAMLEEZ A, BRZEWNMERNEONEA, TOJS A
FDbug BNE-S>TWLWAARERLRRE SN, METNEREFTH S,
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Observation of cloud/ aerosol/ water distributions using Unmanned Aerial Vehicles
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Accurate reconstruction of deposition process of wetland sediments
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TR HEREM X, B DIRERBIFCTH D012, a7 ikka2 W= 1EB 0T X 2 iR Emre s
INFETREAICHFRE SN TE 72, AN TIE, BHEORNTHEGICHRE L TRBY, T30
M OMALENME T IND Z E AR TE 2R (BEFRE) IcBWTa TR gRENS.
ENIZEBIT 5 a TRB 2 BB, ZNE TOmRLICEHH SN TV RN L b EhoTe. ZD72®,
MRS [ & LTIRA DN, IR OZEMI 5 (ZERIBHERE - J8)F) 2 oW TIEBE I
TWeholtEZLND.

REEL S, ZHETEROITCT 7 7 OREBEFRIREZ B & LT, R RO (REFIZD,
2011; Fujiki et al., 2013), L R OFAEE A (K FiEhy, 2023), AT\ T R (1) 11E2>, 2023)
Ta7RB AL T L TE 7. 2D OEOIAIZIE, KIMEXSCHIT RV IZ LSS Eo 7
EDBRRER, 72OMEZERT DD DERIKROHE R EONBERNRHY, ZHOOERICK > THET
KON EFS 52T, BEERDHEANERLIZZ ENEESNS. T72bb, BEOILKICEE L
T AR FNOFEREHET DL, TNETHEVBALIND Z LR o TlREmAHICB T a7
B OBNEEIZ /> TL D, AR TIE, MR RER TR LZEEZ bND LEROWRIZ, mHf
WG ILTH O 7 FURR (R, 2018) & #F IR oA i (N, 2012) Nz C, ZhEN THE
P mr o a7 B E SRR L7 (BEFIE), 2024). ZDZ EICE- T, BEREZLV XA FTI VT
IZIBIE LT, 2O IERKIZED DA Xy MEREZERBEHET 52 L 2R A 5.

Civars

LR L7Z5 20 R0A4H (Fig. 1A) IZBW\W T — Mo 77— bW V— A —H— (FLIZ Royal
Eijkelkamp #8) I[Z L2 a 7R ARIL, a7 B OBHBIEL LT VX VERE T v 7 ARE
(A A =TT v 7 RRAEHEHRL, X BB ATEE ITX-S40T), ©IRéb= (Bartington fLH, BHLFREF MS2) <
GIRE, HHEMEE R E ORI 21T o 72, KIUH T A D ERMCFERAIAT (=L F—r 8 X
B~A 7 ar7F 7 4% — JEOL 48, IJSM-7001F & Oxford #E8d, X-Max Aztec) Z1T-7-. ¥ DN
WA E RO (AMS) R X D “CHEMRBENE 2170, “C HER-TEHERT — % & » b IntCal20 (Reimer et al.,
2020) L ar B a—X—71 /7 A Calib8.2 (Stuiveretal, 2021) % T UC HAR & BAEELIE L 7=,

[ R & B4

TR AL E T 2R Tk, AlEl 4 i ca 7R 2B L 7= (Fig. 1B). MBI E T v b
BB DOENRRE->THY, ZhETOa7REOEF (BEFIF)>, 2011; Fujiki et al., 2013) &7
B CToh 5, FAMOHA 3 TIiX, /v MNERHERIE S, 72Ot EZ T 5 72 OISR S
I X 0 ITPRMRICIB IR ER SN ATReER S 5. Z OWRFIX, 72l & D72 ORERDOEE HIZ
EHIZEET A0 T, ThbE S HITHRE Lz,

Rl K LR O A i Y, FEIOMESIL (79 0.31 Ma), dbfloERfLil (9 0.18 Ma), Bl S -
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WA (890.04 Ma), #iA=) 7 E - EEAS (-0.08 Ma) (ICHY BHENTWD (FAkkiED>, 2000). =
TREIOAER ST CH - =47, 1980) SCHEEEAK (Hakozaki et al., 2012) O#f%e7e Enid 5. SEfD
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Fig. 1 Index maps of study sites. (A) Location map of the five study sites in Central-Western Japan. Google satellite
images were used as the base map. (B) Sampling sites in Kashibaru Wetland (KS), northern Kyushu on the GSI map.
The numbers 1 to 4 are the locations where core samples were collected in this study, and “0304”%) and “04127%
indicate the sampling locations in previous studies. (C) Sampling sites in Ubuka Basin (UBK) within Abu monogenetic
volcanic group on western tip of Honshu Island on the GSI map. The numbers 11 to 23 are the locations where core
samples were collected in this study, and “a” to “ f ” indicate the sampling locations in previous study®. (D) Sampling
sites in Ikegahara Wetland (1GS) in Katsuyama City, Fukui Prefecture, Hokuriku Region on the GSI map. The numbers
1 to 6 are the locations where core samples were collected in this study. (E) Sampling sites in Hatchodaira Wetland
(HCD) in Kitayama, Kyoto City on the GSI map. The numbers 1 to 7 indicate the locations where core samples were
collected in previous study, and in this study core samples were collected at three locations: locations 11 and 12, as well
as location 5. (F) Sampling sites in Jaishi-oike Wetland (JIS) at the southern tip of the Izu Peninsula on the GSI map.

The numbers 1 to 7 are the locations where core samples were collected in this study.
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Investigations on origin of the fine structures forming solar type II bursts
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Effect of severe meteorological phenomena to upper
atmosphere and ionosphere
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Monitoring of a volcano (Sakura—jima)
via visual IoT technology and infrasound observation
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3-D analysis of the small-scale gravity waves observed by the Tromsoe 5-direction lidar
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Space weather study with cosmic ray data analyses
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Design and development of visible and ultra-violet imaging spectrograph
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