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Abstract

Between 2010 and 2012, we developed a free—fall/pop—up ocean—bottom pressure gauge (OBPG) system
that is able to measure pressure signals at high—-sampling rates (up to 100 Hz) and with pressure resolution
finer than that of existing OBPGs. Pressure measurement with this new OBPG makes us possible to extract
information of pressure signals across a wide frequency range in which tsunami (~ one thousand to a
few thousands seconds), acoustic water reverberations (~ a few seconds to more than ten seconds), and
seismic wave (tens to hundreds of milliseconds) can be observed simultaneously. In 2013, a one-week trial
observation was carried out on the seafloor at a depth of approximately 1100 m, at a location approximately
60 km southwest of Omaezaki Peninsula, Tokai region, central Japan, a site within several tens of meters
from an existing Japan Meteorological Agency (JMA) cabled pressure gauge. Comparisons of observations
made with the new OBPG and the existing JMA cabled pressure gauge indicate that the new OBPG
functioned well and detected short—period pressure signals despite the existing JMA cabled pressure gauge

could not detect those.
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1. HFEEEFLABEKEFDOHAENER ELEN

REIT OB TRITIL, BRI L > THIEORFRVE L~ =T 2 —FEHEL, b0 LT —
B = 2 S VT HEE OFHRAE RO T BB ORIFALE &~ 7 =F 2 — FICxHbh T 2R A5 & 4 2
SICED ., WEEICEIET S THA I HE TRIL TWD (B4, 1998), HUEMIIIC S\ THE 2 T3l L
TWAHDT, FIXITHEED PRIND LY b RE 2RHEE R4 2 HE R IR Ui PR E MK T
D, WA CHBEHEZ ) T2 A4 ABHAIIL, ToOEHREHVIUE, ZVRBEOESWHEEO TRINATRETH 5.
Fio, WA THEEZEHT S L. HOIREOM TRIF LR T L2 ENTE S,

DORECBT DY 7T Z A LEERBRNE 1980 K 0 KR SEHT 23 B 6 U 7= B o — 7 v g K R 3
ICE o THIO TR by (KGHFFERTHIZR K (LAFJEE, 1980) . AL & AR TRORY:, AFJEREBI 35k &
L= — 7 Ve K EEE (BEIR - fit, 1986; Kanazawa and Hasegawa, 1997; Momma et al., 1997; Eguchi et al.,
1998; Hirata et al., 2002; 75, 2007) 04 — 7 AR@BHF WA CkIE -, 2002) [k ->THBIhbhTX
ko‘ETi@%&ﬁ%%mwkv7»&4A%A¢ﬁﬁ%%ﬁ’ﬁbhéi5KE0T%t(mé'm,
2011), FATOEANBHFIC LV BNRRZEZ G & Z 35 itB O EOMEL LV B< 252 L1k, 100
km%ﬁzéﬁrﬁ%fw@%@M@ﬁmé%ﬁ%fé_&mfgéi5K&ot(#E,mw)ﬂ\T?&a
T A AHIFRCEHN IR O K 5 ISRl 7 I ERR IR IR DS R E S 41D K O G AR LT, K0 RV TR &
W3 2137 — 7 A ROBRPEFRTH 5,

b — 7 VRBIER X VKB O W OIE, WEEOBL A2 51000 km DL EEE 72 IR THAE
U 7 I O BLR S B 25 23 A8 S AL, VR /KEBLINNIC X 2 HEp O RSB U DWW TR L b itd e L LT
7o (21X, Okada, 1995), HiFEANE < THAELILHEIC, WK CTKELZBRIL TWD L, BENGEHELT
Sl b=V =T Ko TlIED B TICHET b v, BT HREORBOKELE 27T 52 & b THL)

(272~ 7~ (Filloux et al., 1982; [ M -« F&IRF, 1984),

L2aL, SERL54E (20034F) +REnfHiEE (M,8.0) DBERIC, EIRERRTHICRE S i — 7 VAWK E
FHCRESINIAKER (A - fith, 2005; Watanabe et al., 2004) 1%, bR L — U — &R O H#AKELE
BIZ AT, AR & ML, D2 il & R E RIRIE 2 FF > Tz, 2 OKEZEB O EARITHIERRF O
JE T bR EAMEPE AR O EEN S T R E 72720 A U 7o B8 & 5 2 AL, Kajiura (1970) (2
F o THERIC PR IN TN, 2003FE+ IR O AKEBINC X - TEDOFERD THEND DTz,
SELJE A 720 RARME DY EE /K FE A B X234 (20114F) SARHUS AEPErh R T H Bl SN TR v | RIHED
Br&a135£90.8 MPa (KAt i S #UR THIS0 mH,0) DRI, JEH 10RFRE DK EZE B S T2 (Tsushima
et al., 2011),

FRAZ A TEAM OKELREIT RO EEE LY &b o & EEH o EEEE T L8l S5, Hoshiba
and Iwakiri (2011) & ZAuiX, HACHG AOFEEMHIEE OB 6 T+ km B 72, BEIRICER & UV O FE EHE
B R OBREBNFRGR O T EINEEE RO TT HRIE TR 2 m/sec’ &R Uiz, 7o, IR ST — 27 b L
R R N D . A/D EHAE m@u~nx-74w&~®ﬁy#ﬁ7ﬂﬁﬁ?%é%kﬁ&ﬁiﬁ77yh
R L~ )L Z R L TCWD, LEd- T, [AHETIE30 Hz Lo @568 C 6 5 m/sec” D K & 722 ik
FEL-L a2 LT, #EEHAIS A7 A OFHIIBRFUZ & - T30 He BRELE TOHES) LG TE Zeho
ToFREMEN B D, RRIFEE O BB TE O X 5 2K E AR RSB S Tz e H1F, BIFIEGE O
JEET b [F% L~ L ONGEE CHfER 23 B IR b, ZORER, %ﬂ@@mrwﬁkbfﬁﬂéméiﬁf

Do I, K H O 22K i S HEENC K o THEEE a TEE A MICET b cGa. BEOKE
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Eahp IZLLTFTORXD Ly iIckREN 5,
p = pah

T, p I REKOEE T, WEARKITIEEREMETR & OE LT\ 5, RIZKIE H 22000 m (77— 7 V2 EKE
OB EAKTEIZI00-5000 m FLEE) . WEAKDELE p 21.0 g/cm’ (=10 kg/m*) &35 &, $10 Hz T 1 m/sec’®
B b TAEE a B TR SN2 E . 2 OWBEOFEIUCEE S THAE LK EZCITR 2 MPa, /KEE
i S T200 mH,O b OFEJEMOMEKELBABHRISND Z L1k D, EOHKEOIRIEILIM8Y 7 AD
MR OWE T2 7203110 em, M7 7 A HALHT K FEPEF B OS A THHm TH Y | AHd SHE T
BE mH,0 OIWIRIZZN G LV 2H 2L ERE W,

B 1 LUK 1S, ENAORT: - FFFeBE 2 E U 7o WK E 5 TR S 7o deg - S8 - MR oKk
i SHE OIRNE & E I OB OBIR 2R (Hirata (2011) 2 24Z), K100 L0 b EWVAEBI#ICIT THEEN
HREE 3% (infra—gravity wave) | & FEHEI D KIEEINIFET D Z EN LN TS (Crawford et al., 1991) 73,
OB ORI LR TN E VDT, ZORITIEER L TR,

BHEO L REFEL O — 7 VEIREKEFHIW TS | KEFE IR O LR A MR D> & K I IR N
DOENC L > TET HMHEEZFIA L, EEKSEOIRERE A EZNET D Z LI K VEE ZFH L
TW5, [T ORI — 7 VRMIEREFFEOSE . BEKBEIRS O OREHE (WU 28) LR
B APE LREORE (7ay 278) 201837y NEML TR L TV D, 0.1 b & LTIk S
Nl oo 28E 7 ay 78 bRBAEENREY | T ORBRBEHD O EMEOIHAE SN D KET —
1310 Hz o 7' ) » F ORERST — 2 YT 5, FUH 27 ) o 7 RkE TR 2 E o iReix s r— 71
VAT AL o TR S, K1 OFAOMWMRIT, 20088 125 T A3 HE Ik O W I E L 72 Wi — 7
NAMREKIERE (FERE, 2007) OES o fFGe &AM OBREZ R L THY, 10 Hz (0.18) H 7V v 7054
Nyquist JEEE D 5 Hz (0.28)) X0 SARWEREH OKEEZBH S (X1 OFEAOHEE) 2535252 &R T
&5, TOHAE DTN ZEREOHMEIEN 1emH,0 (100 Pa) TH D, 772 L., Bl ZIX04REH DIE 5 %0.1
BoWdr7) o JRRTERBELL TH272 0 HWVIEEIC Loy ey, EEERICIE, HOFHONS BN —
7 DA% 1 JABIOB B AR TREAT L ENMELEZ BND, EOREORE TMAHZ RIS 5 D0 Y
NDE—BITFEEEL VR, T2 TR 7 7HBCIEER 2B L0 b RWEBMOBRE N K< H
B enTErLE2L (1D 120At) 13018% 70 o ZHBO20650EN) . FERIZ, RSN
TH RIS BEE THRIED 5 %R ICMZ v, T72bbES RO 2065 LA L O WiHRIE OB 5 72
SBIFEL<HHRENTWAEZZTIEEZS (K10 T104p) 1X, 5 OMEEK 1 ecmH,0 OJE 1/ f#HED
20f5 IS T2 T 4 >, M 1 OGSO RIE TR S TnD Z LIZEE S,

L L, Bl 2 1220 L HAE SRS KRB O 56 0 L 512, 77— 7 OV RUFIE /KT FH 0 Nyquist J8 3k o
5Hz £V b @V JER ARy M RN A Y R E & £ T 5354 (Hoshiba and Iwakiri, 2011), =A U 7 v
71T & 5T Nyquist JABREL LV & @O B O SR 234 VR LT, E K 7 & OREE BT I EE L
TLEW, HOKEEBN~ A7 SNELFHISNARWATEEER B 5, 20 X 9 2BI8E, FE Eix, EIE
BT & B IR Y EEEEEL E km AN CEUI X 5 EEE O KIEE B ORIHIR I E ORENE BN D & T
b,

0.1/ NENLOT O v Bl 7 a7 5a 1023 » M2 bR LKIEZ R UE, £ o iRheix
10f5 R <720 L mmH,O (2 B35, ZO#EL, EOFHT —ZI12 1 RIEOBENTEE 7 ¢ L% — (moving,
block mean filter) Z72:MFC1HHBTI S TATHZ L LS MEEZOND, | PIEOBEIEE T 1 L4 —
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Fig. 1 Amplitudes and principal periods of tsunami, acoustic reverberations, and seismic waves observed with ocean—bottom
pressure gauges (OBPGs), modified from Hirata (2011). The unit 1 cmH,O is equivalent to 100 Pa. Observations are
listed in data, Table 1. Open circles (O), offshore tsunami; solid circles (@), acoustic reverberations and seismic waves.
Colored areas indicate amplitude—period extents for phenomena observed with OBPGs: offshore tsunamis and seismic

waves (brown), acoustic reverberations (purple), and severe offshore tsunamis affecting coasts (orange).

X 1 WK R ORI S AL 2 Ee, SR, MBI o KA R SHBRE OIRIE & A OBLE (Hirata (2011) % — ik
2) . 1 emH,0 13100 PalZHHY 3%, MO »ARuiE, EEEICHEKER 22 & Tl S v s (O), S
Wi DU T HUE R (0) ZRLTEBY, %ﬁ&iz;ﬁ&l@%% RIS LTS, 2 0@EFcESE, e
HCHEN (EFAA ), FEE (RE), T LU TREICHELZ MFTZ LR TRIND MAEE (FLrvm)
DI AKJEFHZ ioféﬁ(ﬁﬂéﬂ HTHAH)#HE TN FNR Uiz, FER IR 7 — 7 L2 EE K
JEFFDET) Sy FREE AR BRI AL FHI B U 72 KT & o $-8CB-7000-1 DL Ji 4 fifse (% v 7fl) %
N

Table 1 Amplitudes and principal periods of offshore tsunamis, acoustic reverberations, and seismic waves observed with OBPGs

R 1 MBEOKER TR S ph B HEEE, FE, MR OIRIE & 28 1

Station Observation Epicenter—
to—station
No. Events M station water Amplitude™ Period distance References
code depth Type (cm) (sec)
(m) (km)

1 1979/3/14 Gulf of California  Ms7.6 P 3210 seismic wave 1.75 ~78.8 981 Filloux (1982)

2 1979/3/14 Gulf of California ~ Ms7.6 P 3210 tsunami 0.45 ~2640 981 Filloux (1982)

3 1990/4/5 Mariana Ms7.5 BS1 4011 seismic waves 2 ~50 2300 Okada (1995)

4 1990/4/5 Mariana Ms7.5 BS1 4011 tsunami 0.5 ~500 2300 Okada (1995)

5 2000/1/28 Kuril Mw6.8 PG2 2248 tsunami 0.3 ~960 190 Hirata et al. (2003)

6 2003/9/25 Tokachi Mw8.0 PG1 2218 acoustic reverbration 4000 7.6 31 Li et al. (2008)

7 2003/9/25 Tokachi Mw8.0 PG2 2210 acoustic reverbration 1000 ~6 82 Matsumoto et al. (2005)
8 2003/9/25 Tokachi Mw8.0 PG1 2218 tsunami 50 ~1200 31 Hirata and Baba (2004)
9 2003/9/25 Tokachi Mw8.0 PG2 2210 tsunami 30 ~1200 82 Hirata and Baba (2004)
10 2003/9/25 Tokachi Mw8.0 T™ML 1618 tsunami 6 ~1900 309 Hino et al. (2005)

11 2003/9/25 Tokachi Mw8.0 T™M2 1013 tsunami 6.5 ~2000 318 Hino et al. (2005)

12 2011/3/11 Tohoku Mw9.0 T™M1 1618 acoustic reverbration 8000 ~10 138 Tsushima et al. (2011)
13 2011/3/11 Tohoku Mw9.0 T™1 1618 tsunami (fundamental) 180 ~2400 138 Tsushima et al. (2011)
14 2011/3/11 Tohoku Mw9.0 T™1 1618 tsunami (spike) 300 ~480 138 Tsushima et al. (2011)
15 2011/3/11 Tohoku Mw9.0  MYGHI2® 0% seismic waves 20000%  0.04~0.3" 145 Hoshiba and Twakiri (2011)

*! Amplitude equivalent to water level.  The values were measured with a seismometer on land surface.
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DIy FA T JEEE (BRIEA30.7076F (- 3dB) LR EHED 130.443 Hz (F92.280) THY . BEIEE T 1L
A —Du—)L A ZRIEDN -6 dB/oct Th D Z & A& B 2L, $Hz 2> B0 Hz OHUEE R o J8 e g o5 5
EELTSERBT 52 LN TERY, LEaR-> T, TOMERORESHoKE T | IEOBENFEY 7 ¢
WA —F T CHZOREEEIROMBERIIEZGFLCLE Y, Yo TV VBB T Es VTV 7
WHAELTLEZIT, B Hz 22 b0 He [FRAF LG B D3RG & § 2 BIR 0 B E T v ik LT L
FV, HRETIBRNEDOND EFRIFHZ, —EHFVRLTHE LA VT U TSR L TRET S
ZElETERLI D,

ZOXOREEAEERL, B L WVIEEFEEOE S E LV EMRICEHIT 2 7201i%, BiED S —7 i
JEAREFFE D S, bo b mWERETY 7Y 7 TE, o, bo LMl WEN SRR E AT S8 Z B Z
BRRIFZRV, ZOXDRBIHZREE T 57202, [T TIE, Flo B O LU EKER 2 224
FE O OEER2AMEFE  (20104F B> B 20124E ) D 3 BAEDNT CRME L, EResFE IC 2B 2 B 2 e o 7,
KN TIEE OBEIZ SOV THET 5,

2. HFEBCEFLABEKIEFTOBRKE Ik

A E O ERRE K EFHZ X, KE Paroscientific Inc. #El A 7 ) P2 N2 A T DES T Y 8CB-
7000-1 ZAKER Y ELTERATAZEE L, AX a7 ERICEIE, ZoKERSIE, () kb
DNEEDIC R SN — 7 VR IEKIE R (Hewlett-Packard #EBLOKERE &2 H) TERASHATWD
10 Hz o7V 7 k0 by (T lLkHz) o7V R Tho, (2) ZDOENERNEC CPU,
AEV R EEAEMHEIE D, KEE N CREFHBE LB (Paroscientific £1: TI% “Nano-resolution
technology” EFEFRL TWDMEL) 28 Z7) ZLiZXk> T RUY 7Y U IFMROT —4% Tl L7254,
TR DRI DK I AT 2 ML B WGHAIERE TREAZFHIIT 2 2 LB TE 5, AR OKA
FtRaR O IIRE I ) 2 A4 T OXKIEE Y Z2ACT, FACKRENBFE Lz B A XK EH H 5 0ix T
WERF B L2 A O ERWERHER - KEF T, 22 n60BH oY 7 o 7 HkE GEMEISIE, K
AR AR ORI P I OFE S ERI60F[]) ©0.07 mmH,0 (Hino et al., 2009, 2014; HE, FMZE) & 25\ TKI30R
DY 7Y 7T 1 mmH,0 OFHRS R (i - M, 2011) 2R L TWAH 2, RUH 7Y o7 EH
T 2% &8CB-7000-1 DFHHI /3 MEREIL2505 & 5 VM 350f5 A,

BJ 1 OAREOREHRRIT, 8CB-7000-1 DJES1/3fiEee (I % v 7ff) %=L Tu\% (Paroscientific Inc., 2010), [F]
Uo7 o ZEMTHET 2 & 8CB-7000-1 D /)53 fifheix. KT OREE — 7 VA EAK LR O+
TRRE L He~T, Yo7 U7 JEWI0R TL/30RRE, 1 FTL/100/RE . Miav, T DKER o 2K
JEFHZERA T X, BURD 7 — 7 VAYIEKIEEF O 7Y o Z A0 1R 03D ) 43 fREE 1 emH,0 (100 Pa)
EVOBIIT 4 RYDFIRE & HICHLRET 5 2 ENAMREIC 2 D EHiIf S D,

B A O ERMEKEHZHET I BT AR N T VAR I TE 2N E N2
LR EMNS . KBMEFTDEITA T 5 ) I ER o 3 27 EXYEEER TOBS-24N 2 &4 52 L & L
7z AEFE LRGN OF E O ERXMBEKEHOMRN 2K 2 10, REREHEEER 2 1R, K20,
AR D IR RN OFR5y % 4 BT T ICRIED DV T daE Lz, RSO3 1ZBER O TOBS-24N O 5 % %
DEFEMH LT,

TOBS-24N 76 D E /R B BT 2 LA R ICHIZET D,
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connector RMG-4-FS

Transponder
sound emitter R e !
/receiver I BURTON untljerwater |
. connector plug
OBS Weight 3 pin I 5501-1508-000X '
release unit p I ﬁ I
- A I I
= I I
= Transponder 3 |
g control unit ! S
E: PN R | |Rrs-232¢ '
- I ITI ] 6 !
Battery Battery Battery |! o \
— (1Ah 13.5VD0) | | (8BAh7.2VDO) (1Ah36vDC) |1 !
I Y e e T T K pressure port |
@]
§ polyurethane !
° UsB| pressure sensor molded !
2 Do control/recorder branch cable
£ unit SUBCONN MCBH12F 1
I SUBCONN MCIL12M '
] Battery RS-232C !
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" I
17" glass sphere SEACON underwater 1
I

Fig. 2 Block diagram of the newly developed, Meteorological Research Institute (MRI) free—fall/pop—up OBPG based on an
existing MRI pop—up ocean—bottom seismometer (Tokyo Sokushin, Inc.). Gray area bounded by the dashed line indicates

converted or newly developed units. Units outside the gray area are unchanged from the existing MRI seismometer
implementation.

2 BEL7ZKGM oA A i EAVEEKEFFOEK, KRR FTA LT 5 () matiliER o 8 g X
JEHIEERE TOBS-24N Z i U7z, Ml CHH E AL KR4 A3 A IR 72 ISR - dod L2isy, il CHEL
JRAER Sy LIS DR 531%, TOBS-24N O b 0D % Z O F £,

(1) K& > H8CB-7000-1 H Ol ERIEE ORIE (BE 1),

K > $-8CB-7000-1 A Ol EILEREE 2 3RIE L, HEG &g R 7 4+ v O ITOFET — & % L5k
T HHIENEEEOMRD Y IZ, T AEBRNEICEAT T 72, HEFHE A R T+ 0 bDEEIET e 715
FTH Y, BEFD TOBS-24N OFIFHIEEEICIZ T U 77 L A/D ZBHIEE 72 ERWNE S LTz as, K
JEt > H8CB-7000-1 M IE{E 1T RS-232C U 7 /VlE TH Z b b=, 3IE LT KEY >4 H O
HUIGIEE CIX TV 77 e A/D BHEEEIIATEIC 2 o7, o, KERVVBHIIKE T LkHz o7
U T WNATRETH B8, AlEFAME L 7= il & 1385 % T 100 Hz (10 msec) $> 7Y v 7 CKRIET —4
DIFHAITREZR AR & LT,

(2) ™A Fr 7 LAERIE I FHH D10 pin K2 x 7 Z % SUBCONN #E812 pin KHr=ix 7 2|8,

A H 1% D SUBCONN #E#12 pin AKH 20 7 X &% T 515 B0, o E & OFKRN A X 3 1277,
SUBCONN #8412 pin /K217 X D120 5 B 4 KFKEE > H8CB-7000-1 & D RS-232C 15 il #1Z
Moz, &9 4813 PC & o@EHIEH 5 VIFEH AR D GPS 7 1 v 7 TMC-8200 & D33 Hilf# > M
HZHWBND, RV 4 FRFHEEH L TR0V, b LEKEE ¥ L o@fEi#E 2 RS-485#EH Tk Z
220 MERAECTHER EITHERTE 5,
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Table 2 Specifications of the newly developed MRI pop—up OBPG
#£ 2 HAH R ERUEIEKITE R OLEE

MRI pop—up ocean—bottom pressure gauge
(1) WHETZ ZEK
SHE AMRLTA T NERLE9A VT it HEZK R © 5 K6,700 m
XY ZFH 12 pin X 1 OKFEFHRCERSIE S50 1E i)
3pin X 1 (F8E T v AR X R HEN)
2pin X 1 ()0 §E L2 E B )
NF¥Fa—LR— KX 1 N— RNy N H22A U F XW22A »F XHI9A U F
(2) EIR (RET6 » AROBLAFEE)

TRIAEIIN G35 FH 25, - OBB-24N-16% (30 Ah/3.9V U F v KZEME /L 2 B4 X 1041 ; 6 » H B &)

K 2 R - A S FE i & JE
N7 AR EM  L-G2BA R (124 A{45)
(3% 3 ABIAERE OB OBS 1Z. L-G2BA Y (5 » A{1:4%))

(3) ZKJE+ > ¥ : Paroscientific 8CB-7000-1 (f > T UV x>k « ZA )

JEDBEEF - KEHRETom (REJE) ~#I7000 m

ESEREE © 7 A — L D0.01%LLF

0 B FE S fRRE R K ORHAIT — & OB FosHx - (F3)

Attijﬂ:.ﬁ% VR —T 2 — R RS-232C OKJEE W& LTIl RS-48512 % ki)

AJIEIE - B/ +6VDC ~ +16 VDC

HEES - HERF16.5 mA A K32 mA @+ 6 VDC

TRFERE © 1 FEOIREEITR LT, 7 VA —100.0008% AT

MMEEMRER : AT 1A EE :55lem X :27.5cem

MR 98400 m

ZeiEE 7] 1.33 kg
(4) TINS5

KEEB Y EDAIMETA v % —T7 = — R : RS-232C (HB{E 3L 115200 bps % H#E1E)

IWgkT —HAA T  THA T —H

T — X IVEE IR 10 msec HAL TR E

SOERIEA © 320 GB - HDD

INgRT — Z A U 7E  USBHERIC R AT — 2 A L

WEES) 0.1 W LN
(5) TERT L ARSH

ZEF v %)L 3ch
6) 7 /“21‘ |

ZeifRE ) 1 0.1-0.2 W

() 79 vva74 b

ZAZJE W - 8.0-11.0 kHz EAEJE IR E : 8.3-10.7 kHz

A JER L - 41-44 MHz BT AL

FZNEERE - 20 km

FESCTE : 28 FHHR ¥t I ANE 0.1
(8) Ul EfE LR - Bk (1 HETCEA)
(9) SEFRZLE
SPVE L 65 em X W 65 cm X H 25 cm Zeh B 935 ke KA 30.8 kg (FERILEE 2 ETe)

(3) 174 »F DT AERIZHE Z AT 372 SUBCONN 418412 pin K a2 %« L&v 7% 7/ (MCBHI2F) (Z

MU Bt D IRy — 7 AV ORE (BEH 2),
A mIPH%E Ui grilig oK BRI, i —
FfHT THE L, Biicixdt Lce—0 FRo&RIC

R, ARy Reffifb SECRIEL, RITT

TN ERERNCEE Uz, TR — 7 v 3 R
BELE R RUvLZrar /gy RESERICEE
Gyl A — 7 v DR - — 7 V21 SUBCONN 12

pin/kKthaxr %757 (MCIL12M) %, +Ml7r—7 1D 2 KD HH

1 R|Zi% BURTON (ka7 # -

L7 %7 vE, b9 1 ARICILSEACON fHlibkthax 7 % « L7 X 7 v aE—)L K LT,
RIELZ ZIRA Y UL X E— )L Ry —T VEIKEREZ B Z o7, MAEOHMEIZLLTO LB,

MD15%323F T0.1 MPa 72529.4 MPa (7Ki4£3000 m #H24) £ TIEH.

_6_
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K[EMFITATHAN SRS 26 74 B 2015

2-1EIREAR | DC BIRA SR

2-3.F&IFMvF

2-4.N VIR

2-8.USB 1%

2-6.LED 777’ 2-1.40" WiyF

Photo 1 Pressure sensor control/recording unit, newly developed in this study.

FE1  AMELHIEREE, FEPORHO 2-X O0000) @ M2-X] (THH A O LG /K E RN Gk
BOTREHAE CETE, 2013) OREBICRIGT 5, (274, SV as ot s o) & (25 KEY
Yt 17 Z ) 13, RS-232C WE—7 VT, 174 »FH 7 ZHITHY £+ 57z SUBCONN MCBHI12F
Ve TSI MRS D,

SUBCONN Underwater 0 8CB-7000-)

connectors BURTON Underwater
CN-X connector plu
5557 5559 5557 5559 | 5501-1508~000%(
-8R -§| -14R _-14P MCBHI2F  MCIL12M -~ ;
1] 1] 1 1 PR SEUE Ty
2|2 2|2 2 2 [ ¥B S ¥BY, Ry
B H
3|3 3|3 3 3 [ % 1 281 3 |arD
44 4| 4 4 SELLTH) 4 |6~ 16vD0
5|5 5|5 5 5 i |itiNe
6|6 6|6 6 6
— 717 7 7 E
/J:zs?@ 8|8 8 8
239G AMP
(172159-0472167-1) 9 9 9 9 1 |GRD
1] 1 10|10 10 10 2 [Time
2|2 111 1 11 3 |RX
3|3 12|12 12 12 1 4 {TX
44— 13113 (to PC/ GPS master clock)
14|14 SECON Underwater
747 — B3 connector RMG-4-FS
pap s al r=2Ib
1740F
HSAER

Fig. 3 Wiring/cabling diagram for connection of the pressure sensor control/recording unit, housed within a 17-inch (43.2 c¢m)
glass sphere, and the PC/GPS master clock.

3 T AERNEROHIEIGRILE, KIEE Y PC/GPS v A ¥ —27 1y 7 & DORLHIX,

_7_
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to BURTON
underwater plug
e

& Vs
' to SUBCONN 12pin
underwater plug

—

to SEACON underwater
connector

Photo 2 Branching cable junction made of molded black polyurethane.

BE O NI — T LOBRAORY LK L RE,

@1553 723 TO.1 MPa % THET 23R 2 Ffi, £D%, @7 —7 /ViEmaR, L OB OHEGHHTRER .
SN SOKIRN DR E TR WO T = v 7 28 2720, BE ORI L 2R LTz, 20 K7 —
TNENLT, ZRENR2 DX 5, FHI#EIGREERE, KEE Y, PC/GPS A Z—27 1 v 7 L OwEHl
BRBZlebivd,

(4) JKHEEYBCB-7000-1 2 H T AKAEHE 5 /~— Ry MIEET H72DDAT L A-OPEZ B (X7 —)

DEUE,

8CB-7000-T |XZEHEHE T 1 kg L LEdH 0 | & TR /LI, /YRR KR O B Bk 07D RO

BzfELT,

B E CF BRI E R OB 1T FR224F 7> & SER244F E (20104FBE7~ B 20124R ) 0 3 AEM T TR
BERIIC IS Z ootz R IZKIE R YD h & 1 JRE & B Rk 234E B I B SR DR ER KON,
HlEI G O ke ERER GREER ORER) | PRRAUEE T — T v - ax 7 ZHEEKEE Y OIERORUE,
ISR D7 7 — L0 =7 OB R, £ L THEA R EREKEFOM E 2 EN I LTz, BE 31X
FERL L7289 A B ERHEIE KRG OREROAMEL TH 5,

B A O BRI K E R OB & 72 o THEARES LR FHHT — R R OFHI T X — 2220 Tk
Do Ted. BN EREEE OBIETEOFEANIC OV CITFRIEE OB GAE CGERlE, 2013), AH#FFE Tk
J£E > Y8CB-7000-1 Z D b DD BAFEIIIT > T e iz s, FKEER FOFHI ST A — & OFERIE ONTE )
EDOWPEREUZ DUV TR EE > $8CB-7000-1 D Hkni i E  (Paroscientific Inc., 2010) ZZHZNZHI L
7=,

i) FHE— K : KP0/KP1/KP2

K BB FEIRZR O IR SE W I IE ) LIRE O 7 DR A = TR T 5, D7, ERERIENEEZH5IC

LIRS IEZIT O BEND 5, KIEE > H8CB-7000-1 [FIEEEAHIE 0D 72 8 7 B (RPN EB 0D 158 % 1588 81 7 )

DK EEFREE CHE L T Y | JENERNBOERRRR CREMESNTZENELE . 2RIV REHEE

D ORI 2~ FIZE > TTH 2 M T 2B L 2 TV 5, AUFFETHAFE L 72 hlAIN SR X

KJEE o HIZx LT, Paroscientific fE23EFE L 72 EADFHRIR ONEEFRIO D ofilfla~ > FEXREFEL, £

O (EDE, IREM) SRR A Y > 7 AN Uiz BTl sk BRI IR 22 A5 5,

JE 7 B ONRLEE 2 5HI3 2 72 b 0 BARE Ze il vk & LTI 3 FEH W . L ZE 4L KPO, KPL, KP2E 19

_8_
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1 I
Underwater RS-232C cable | & SUBCONN Underwater

connector plug

Pressure
Sensor
8CB-7000-I

Stainless stay

Photo 3 Newly developed pop—up OBPG.
TGE3 HAAE R B EOKEF ORE# O ML

FHE— FRHBE STV D, KPOIE, AKIEE > H8CB-7000-1 % Z i H & i - 7o 7 — & FHllE —
FTHEBI S E 258 IMENT 5, Zo%a. fIENEIEE) O KEY o~ 2 D5HIHIE =< > B f)
ZIT TKP.0.XX_06000] &9 =~ FATAHIEINGREEE ) S KEE P~ 1T RZETRITESN S, I T,
XX 1% Paroscientific #E23EZ L7l 2~ > R 5 HfelllE =~ > K (P2, P4, Q2, Q4) DWWk,
[ EAAN—2 R L, P2, P4, Q2. QUIZNZIVESRIEE W (BUE KM I 225 O 56 028 I 2
BERMOR S) . B, BERIE RS (BRAKSFEIRES ORIRE R ORERMOR ) | IREOWT)n
G RIT 570D avy RTh b, KPOFHAE— FTIL, ke — & FHENMEIZAKE & > H8CB-7000-1
DENEERNBICER SN n vy 7 IC ko TEH SN D, EHE =~ > ROFEMIZAKEE > H8CB-
70001 DEKFHAE  (Paroscientific Inc., 2010) Z &M S0y,

KPUL, JEIMED A %G 5 5HE— R TH Y, Paroscientific #:AEF L7 P3a~> K (JES% 18]
PURET D) &, fIEEEE NI vy 7 TERES L —EORMMBE T, KEEV
8CB-7000-1 |Z#: VIR LiXET 5 Z L2k 0, KER I TEAFHUNEEN S Z b,

KP21%, ) fE K ONREAE & [FIRFIZ G5 55— R Toh Y | Paroscientific fER3EFRK L7z P3a~r K& Q3
aw R (REZ 1 EZTHEST 505) 2RAIC, fENEREEICNES N7 vy 7 TERINZ—E
DRFEIHIE T, KEE 2 H8CB-T000-1 1Z#: W IR LiXET 2 Z &0k v JENFHI S IREFHIN I Z2bivd,

KP0, KP1, KP2, EDFHHIE— NIZBWTH, Hib T 2HI#H/ T X —% Pl THEIMES L ONREME O FHEI
IFRREDHE S D,

i) FESED TEHFES R ] (Pressure measurement integration time) : PI

BB DHIE T A =2 XM = 0 DEIT, BEKBFEIRGON D 2 ERS T HRMOKR S (msee),
XM =152 WEXM =2 OHAE, P TRESHAMEMIEZ, KERCINOFHEIT —2 08 ) &
NHWEHIMIRE (data reporting interval) ZEWT 5, 2B PINEF IND ERIEKBIEIRIT ORI (T
H. HEMIZ PL &6 UfEICAEE Iv5d  (Paroscientific Inc., 2010)

i) 7w bATEES 1A
IR74N%— (XM=1) T—RNIBTFHUy MATEEBKORE, &3 xSRIz,

_9_
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Table 3 Pressure/temperature measurement resolution of the 8CB-7000-1 depth sensor
#3  JESEP8CB-T000-1 DES) / IRE S fiRhe"

A Cut—off frequency Recommended, minimum Pressure/temperature Pressure/temperature
(Hz)™* sampling interval (msec)® measurement resolution digits
1 700 1 200 ppm 7
2 350 2 56 ppm 7
3 175 3 14 ppm 8
4 88 6 4.5 ppm 8
5 44 11 1.0 ppm 8
6 22 22 0.35 ppm 9
7 11 44 0.14 ppm 9
8 5.5 89 45 ppb 10
9 2.8 178 14 ppb 10
10 1.4 350 4.5 ppb 11
11 0.7 700 1.6 ppb 11
12 0.35 1400 0.7 ppb 12
13 0.18 2800 0.5 ppb 12
14 0.09 5600 0.4 ppb 12
15 0.045 11200 0.4 ppb 12
16 0.023 22400 0.4 ppb 12

! Pressure/temperature resolution during [[R—filter measurement mode.
B0 —/NZ R 7 4 VS —FHUE — RO / RS fifee
“ Cut—off frequency is defined the =3 dB point of the [IR-filter.
B BATEEEII IR 7 4 V& — L AR AR -3 dB &7 B K,
“ Recommended, minimum sampling intervals that are satisfied the sampling theorem.

YTV T ER AT RN T v T RIBR O HESEHE,

v) = REFHEREO%E) : FM (Fetch Mode)

FHHENEZ R —F— RTEI2H (Trigger: FM = 0) 7, 7= v FE— R, ThbbEEE, Ny 7
FU RTEIZ7H (Fetch: FM = 1) 22DOFFE, KD Paroscientific #hA 7 U ¥ = > hKER U HIT Y
H—F— FTEHAIL Tz,

v) FESDOFEITH A 7+ Ol (Simultaneous Integration or Sequential Integration Simulation)

JETE K ONR AR 2 5HA 2 BRIC, S EOE D ZR L Z A I 7 TETT 50 (01=0), KRHITHE
179570 (Ol=1) OEE, BB, REO~A /a7 oty PHEHIFOERIZE Y, Ol =1 THEEKSRE
R & RS BIREE NS DI T o ZHOFESE O S DIEFRIFFIZEB Z 72 biv, BOBOOH N Z A I T %
REIZTHLTEHILTWD,

Vi) TYHNT 40 —0RL XM (Resolution Mode)

Meati B ALEE (Nano-resolution) E— RIZEIT D7 4 VF —DORIOFERE, XM= 17251R 7 4 LH—,

XM = 2725 FIR 7 4 v Z—, 7235, XM = 0 3#FHHFELHE 2 5 Z 2D 0 iEkOFHIIE— K,
vii) FHAMEOHTL : XN (Numeric digits)

FHFFOEMEOHTHEL, XN=0%4ET D L. 774/ MET RO HER 3 AP OHTHE (% 1A TOE

PN LB HTED) ITRES LD,
vii) JEJIMEDEANL : UN (pressure engineering units)
FHREFOE S OBAL, psi (UN =1), hPa (UN=2), MPa (UN=5) 7 &,
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3. BT OHERERA
—HEACFLXBEKEGT ERETRAE7— TILKBEKEGTOLLER -

B U728 B O ERE KR OMERBIZ DWW T, mEOURE T OBREE CEERITKENHE TE D5, it
W AT AP EFICEET 20 7R EE2E 0D, AT 2720, g C OB 2 F0 L 7=, AR5
Bl Ui s e e, mINEICITRE T O —7 VEIEKERARE SN TEBY | ZO508k L ik
THZENTEDLNLTHD (KM4),

N EEC OB B O B EKEFORRE & EIE, [T OWEREEMIM RN 2 HWT20134
(IR 5 O SR U 7o v R LR O BRI (WfE4 : RF-1308) I Tl 2o/, BMESELZ KA
(R, BFE O ERMEEKER L, 2013459 H26 HICR%E L, 10H 3 HICEI LTz,

B E O B EK R O B EALE (XA AR OB TE 60 km T, HEEEIC L D AR TRO I
JE##E345£ 13,0514y, HFR137E41.454%5, KiEL116 m THDH (X4 F10 pOBPG), Z OHuLIL, HEEHEr —7
NVAHEEE K ERE TNK3  (Ib##345 13,0445, BURRI3THE41.524y, /KTZEL1103 m) 2> & PEALTEIZHI100 m B 77 &
1D, KIEFOBMP AT A—21F, B EREOW G ZFHHIT 5 KP2E— K, o7V > VJE #4100

Table 4 Researchers and engineers who participated in the research cruise RF-1308
# 4 RP-13080 OBS, OBPG BAfRDFEAHE

WivER ;2013429 A25H~10H 7 H

4 - RE-1308

WA RGUTHIERERBE - VI L

Fefing Ly B - HEILE (K]EMIEET) . B AM GmRE) .
FER CROTHER) . . - PR (e RUERT)

35°00'

L @maezaki

34°30'

Fig. 4 Location of the newly developed pop—up OBPG (red

34°00" Y5 triangle) in the trial observation, and cabled OBPGs

) (blue squares). Contour lines indicate isobaths at 100 m
intervals. Water depths at the sensors are 1116 m
(pOBPG), 2050 m (TNK1), 1120 m (TNK2), and 1103 m
(TNK3).

B4 HiE cv LRUREAKESE E o — 7 AR E K E
FEONE, RO =AF (pOBPG) WA A CLF b
AMFEAKER, HOAAE] (TNK1I~3) 2R —7 v
HUFEAKEZ DN E 2T, FEARIIKEE R L,
100 m [FIFR, 5 i K FE 71 0D 5 & s D /K R 1

33°00" pOBPG 731116 m, TNK1752050 m, TNK2731120 m,

136°30' 137°00' 137°30" 138°00' TNK3731103 m,

33°30'
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Table 5 Measurement parameters for the newly developed OBPG during deep—ocean pressure observations

5 EEEBIAIC BT D KFHANT A — 2 OBRGEHE

NT RA—H % AXEE i+

FHlE— K KP2 57 B ONBLEE 7R

YooY T E A 10 10 msec (100 Hz) Yo7y 7

Pl 1 KIEE 0B OF T — & A R FEIRE 1 msec
A 5 7 N AT JE A4 He

FM 1 Fetch £—

ol 0 FEHRNREZFCZ A 27 THES

XM 1 IR 7 4 L X —

XN 0 F 7 4 v b DK TR

UN 5 71 D HALIE MPa

Hz, 71w NAZJEBEE A 44 He IC3E LTz, OB NG A —ZIZONWTIXRSICE LD, F-iisx0bRn
X, 20134F9 H28H 6 Binnh & L7z,

Bl A v ERWEEAKEF ORRE - BURF O T2 T 4 1RT, SHEIC OV TTmx OWE-EG»H K
TFEZ TV RN, M B DR ~DOEA, R OUEE S FRA~OBIEEIL, IEEGTOSHE & [
CThod, £, HIBEINEIROKREFEARRRE & & bIchxlTh T 2, BAERT & [EILE %I
GPS v 2 Z —r vy 7 LORZIZEZFHIIT 2 2 & T, BlllT — 2 I ENTRAERIET 5, A EOBHITIX
B O BB K R OB AR & BB ORFZ T U34I10 msec Th 72, LABDHE L _wﬁbﬁ
Wesh, I ZTCIERZIBE 2 f L TV,

[ 5 7 & K101 Ja8 N TR S AV HrARNEIEOK LR O T — 2 & 1 H Z &R T, B b ZNEIUKE, /Kilk,
Wil A &7 o 7 ORREE L, KEZBLDORT =27 s THDH, B 7V 7R E100 Hz IR E L
7T, KEIAH 7 ORREIXLI0 msec & 72 51X ThH D23, HIEINERIEE OFI VALY A I 2 7 EDH]
T, 10 msec 725 0.6 msec DFPHTTND Z LD D, KEBILD/RT — AT MLERDDHIZHTZ > T
SIWAT T A BECT 1 msec IRRICHIFI L7722 2 Ty — V= BH] L7z, 7—VBH]TIT, JENWT—HX %,
FBEEZH LN O 1 FEEORRINCHEI L TAY M ERD, BREBICENDLEAY v 7 Lz,

WK E DONEIEIE11.3 MPa Th 0 | R EKIEOKEMEZ EFIZHATE TV L Hrah s (K5
25 10), AKEZALIX0.007-0.01 MPa FitJE OHRIE CIEZRRDOZL 2R LTV 528, ZE70-100 cmH,0 @
IRIE OWRERIY TR T2 Z LR TED, B SNTKEZILDONRT VX (FROKE) 132~ 3 emH,0 (200-300
Pa) T (X11), NU =AY M AEHBZ &22 He (FEICRORMRIATENBAE IR AT hLrDE—27 & 0.1- 1 Hz
Chlebe—rRnRbns (K5 71610), 2055, FiEOEBEYZ S/ A X3, EfpEEHRTIC =
WNTHEM L7 KRR THRBEORE TR Sh T2 énn, JEREICKD boTidRd . KEE
Y BERD D WVITMOLEE L F DI AT ARKICERT b0 LB NS, —F, BEIL. BENER

TR SN TE LT, MEREICB T DRV FH S NZbDEEZILND,

B4101%, 10H 3 BHITHM B O EREKEFT OB AT > 2R DFLER Th D, 8 F003ICHIVBEL 2~
REZEE L, 8 W21 M ~OFA A CiF EAEKEF O EAHEGE Siv7z, % EFIXERICREE L T
WHEEF D DD, FTKIRITIBEOKIR 4 ‘CH bR OKIRI8CIZ A LT,

B HR B O BRI 3 & BN — 7 VSRR EFHE L 2 BIIR ek & i L e A R L, —
FLUCHMAL A % ERWEIR KT R O MRREDSE BTN TV D 2 E b D, WS — 7 VAW KER O
SYFREEIZI0 Hz > 7 U > Z'HE 1 emH,0 (100 Pa) 7200 T, K11 TIEH N7 — 7 VS K IE G O F 55
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Photo 4 Deployment and recovery operations for pop—up OBPG.

Pressure gauge being deployed (top), popped—up (middle), and recovered (bottom).

B A 27 BRI R O E - BEEZERL,

b VEEKEFOBAEE o MEEKERORIEE T B L, RIS & ST TR KT

i
hii
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2013/09/28 00:00:00 - 2013/09/29 00:00:00
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11.307
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11.301 | L
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Temperature [degC]
w
(2}
]
o

00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00

Time stamp interval [ms]
QOOEOOO_ 0000
LuomNwwo=ivwh

00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
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1e-06
o~ . [ ! intérpolated—spliﬁeS _

PSD [MPa**2/Hz]

Frequency [Hz]

Fig. 5 Records measured with new pop—up OBPG in the deep ocean on September 28, 2013.
From top, the plots are of pressure, temperature, time—stamp interval, and power spectrum density of the pressure.

X5 201349 H28H ORI, BLUOKEE(LD/RT — AT kL,
EBKE, KR, YU TR, KIEZEED/RT — AT KL,

2013/09/29 00:00:00 - 2013/09/30 00:00:00
11.309

11.308 —

117307 e e — e

11.306 o /// \'\\

11.305 NG

11.304 NG /

11.303 N o

11.302

11.301 L L
00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
3.780 N
3.760 P S
3.740

3.720 /f
3.700 4

3.680 N
3.660
s640 &
00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
10.6
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>

9.4 I I 1
00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00

Time (JST)

intérpolated—spliﬁeS —
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1
0.0001 0.001 0.01 0.1 1 10 100
Frequency [Hz]

Fig. 6 Records measured with new pop—up OBPG in the deep ocean on September 29, 2013.
Plot details are the same as for Fig. 5.

X6 201349 A29H ORI, B L OKEZB(LDONRT —ZAT FL,
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2013/09/30 00:00:00 - 2013/10/01 00:00:00

Pressure [MPa]

"00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00

Temperature [degC]
[}
{2
o
>

00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00

QOOOOO_.O000
[ECUSRNICIEISEN SIANN

Time stamp interval [ms]

00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
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1e-05 _ ,

intérpolated—spliﬁeS —
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0.1
Frequency [Hz]

Fig. 7 Records measured with new pop—up OBPG in the deep ocean on September 30, 2013.
Plot details are the same as for Fig. 5.

X7 201349 A30H ORI, BLOKEZB(LONRT —ZAT [,

2013/10/01 00:00:00 - 2013/10/02 00:00:00

311
e e
= - SN N
= 11307 b~ NG - NG
o 11388 X X
5 11, N -
3 11408 N yd .
o H g SN e
o 11:281 i St SO
11.300
00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
T 3720
g 3700 ]
T,
S 3680 - -
S 3660 o
© Vo /
g 8.640 —-’\’\//\
£ 36 W —
~  3.600
o  00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
£ 104
= 103
©
10.2
§ 101
:
Q .
I . T A A A AN — e i i AL ,—,
e 97
o 96
£ 95
= 00:00:00 04:00:00 08:00:00 12:00:00 16:00:00 20:00:00 00:00:00
Time (JST)
i~ 1e-05 T T BEAL M
T 1@-06 Fe e ........... |nterp0|ated_sp||nes — 1
S H
*
x
©
o
=
o]
n
o

0.0001 0.001 0.01 0.1 1 10 100
Frequency [Hz]

Fig. 8 Records measured with new pop—up OBPG in the deep ocean on October 1, 2013.
Plot details are the same as for Fig. 5.
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Fig. 9 Records measured with new pop—up OBPG in the deep ocean on October 2, 2013.
Plot details are the same as for Fig. 5.
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Fig. 11 Comparison of pressure data (24-h period) obtained on September 28, 2013, from the new OBPG (red line) and from
existing JMA cabled pressure gauge TNK3, both located on the continental shelf off the Omaezaki Peninsula, Tokai
region. Green line indicates an oceanic tide component predicted by theoretical tide model NAO.99Jb (Matsumoto
et al., 2000).
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Fig. 12 Comparison of pressure data obtained during a test experiment at 17:40 (JST) on September 28, 2013, from the new
OBPG (0.01-sec intervals, red line) and from existing JMA cabled pressure gauge TNK3 (0.1-sec intervals, blue line),
both located on the continental shelf off the Omaezaki Peninsula, Tokai region. These data indicate that the new

OBPG system provides superior pressure sensitivity and resolves pressure changes at higher frequencies.
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A Description of the MRI Atmospheric General Circulation Model (The MRI + GCM-I). (Forecast Research Division, 1984)
BROMEDIAL L BENCE T S8 — B R79160—4 — (BEMFIERS, 1985)

A Study on the Changes of the Three - Dimensional Structure and the Movement Speed of the Typhoon through its Life Time.
(Typhoon Research Division, 1985)

PIRHER T 7 /L MRI & MRI- T O A AT ZE —3HBRCRINE — (B RBTZEES, 1985)

An Intercomparison Study between the Wave Models MRI and MRI-II — A Compilation of Results — (Oceanographical
Research Division, 1985)

HEET AN BT % FEERH) K OBERRAOBETE (MR ILIAFSEEE, 1985)

Study on Earthquake Prediction by Geophysical Method. (Seismology and Volcanology Research Division, 1985)

AR B A S KGRR AR (T #RFIEES, 1986)

Maps of Monthly Mean Surface Temperature Anomalies over the Northern Hemisphere for 1891-1981. (Forecast Research
Division, 1986)

g RROBIE (GEWERTIERS, ARMEEVTIER, THATIER, HBBLIET, 1986)

Studies of the Middle Atmosphere. (Upper Atmosphere Physics Research Division, Meteorological Satellite Research Division,
Forecast Research Division, MRI and the Magnetic Observatory, 1986)

Ry 7 I7—b—XICLDRG - RO ([REHENITEE - G RRITEE - THRUTIEE - S RRIFZEED - e
WFJEHRB, 1986)

Studies on Meteorological and Sea Surface Phenomena by Doppler Radar. (Meteorological Satellite Research Division,
Typhoon Research Division, Forecast Research Division, Applied Meteorology Research Division, and Oceanographical
Research Division, 1986)

KRG TEFTRTE KRR ARIEERE T /L (MRI - GCM - 1) (2 K 2 124E[ 5 OFEsr (T#AFJEES, 1986)

Mean Statistics of the Tropospheric MRI + GCM—I based on 12— year Integration. (Forecast Research Division, 1986)
TR 7R 19831986 (EEAERAFZEE, 1987)

Multi — Directional Cosmic Ray Meson Intensity 1983—-1986. (Upper Atmosphere Physics Research Division, 1987)
kKGR [OFb Y ) B OIS — 2 (253 < MUKIS B O T I B9 28198 (MR ILBTIEEs, 1987)
Study on Analysis of Volcanic Eruptions based on Eruption Cloud Image Data obtained by the Geostationary Meteorological
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satellite (GMS). (Seismology and Volcanology Research Division, 1987)

FAR— 7 WX (R & 1, DUEEE1T, 1988)

Marine Climatological Atlas of the sea of Okhotsk. (Y. Shinohara and N. Shikama, 1988)

HEERIEERE 7 v & AT D S BEIT 3 2 RFEEOINE ERR GEEATJERT,  1989)

Response Experiment of Pacific Ocean to Anomalous Wind Stress with Ocean General Circulation Model. (Oceanographical
Research Division, 1989)

RIPET BT DI ERE R OFEI A MEEITIESS, 1989)

Seasonal Mean Distribution of Sea Properties in the Pacific. (Oceanographical Research Division, 1989)

HIRATIEHGR DT — 2 ~—2 (IR KILBFFERS, 1990)

Database of Earthquake Precursors. (Seismology and Volcanology Research Division, 1990)
BT 123 U D HERN IO FEK & AT A OREME (5 EBFZER, 1991)

Characteristics of Precipitation Systems During the Baiu Season in the Okinawa Area. (Typhoon Research Division, 1991)
KGATIERT « FHUTZER CHHYE S L= JEfKEE T v CEIDCHL - FrifnigE, 1991)

Description of a Nonhydrostatic Model Developed at the Forecast Research Department of the MRI. (M. Ikawa and K. Saito,
1991)

EDORSHBRICET DR EIBITE (KUERTZER - MERRGATIER « IS ARITER - KGR - Bl 2T L8
- BEWETEES, 1992)

A Synthetic Study on Cloud — Radiation Processes. (Climate Research Department, Physical Meteorology Research Department,
Applied Meteorology Research Department, Meteorological Satellite and Observation System Research Department, and
Typhoon Research Department, 1992)

KRR LW - ik & O=F X —ZHBRICET D08 (2 RIES - miRE 2 - ¥ 72 - LG, 1992)
Studies of Energy Exchange Processes between the Ocean — Ground Surface and Atmosphere. (M. Mikami, M. Endoh, H.
Niino, and K. Yamazaki, 1992)

ek B O HHBIBEEE 72 & 2 7 HOR O ZRHiIHER — 304E M 0 H BRI BHT B <Rt —  (BKIIZE7-, 1993)

Seasonal Transition in Japan, as Revealed by Appearance Frequency of Precipitating-Days. — Statistics of Daily Precipitation
Data During 30 Years — (T. Akiyama, 1993)

B NIRRT AN B9 S BAOpESE (MR IFZERS,  1994)

Observational Study on the Prediction of Disastrous Intraplate Earthquakes. (Seismology and Volcanology Research
Department, 1994)

A BIIE RS L 2 Bl (R - Bl S AT LHFZERS, 1994)

Intercomparisons of Meteorological Observation Instruments. (Meteorological Satellite and Observation System Research
Department, 1994)

BB L) O KRB ST 7L & T U7 M~ O H ORI RSREE,  1995)

The Long — Range Transport Model of Sulfur Oxides and Its Application to the East Asian Region. (Applied Meteorology
Research Department, 1995)

VALY RTuT 74 7 —IZ X RROBHEONIIE (KARHE - BT AT LHFFER, 1995)

Studies on Wind Profiler Techniques for the Measurements of Winds. (Meteorological Satellite and Observation System
Research Department, 1995)

MK - & T EE O N TR MR O 5 HTiE K OV OHIERAL FRIBESE (MIER(LARIFSERE,  1996)

Geochemical Studies and Analytical Methods of Anthropogenic Radionuclides in Fallout Samples. (Geochemical Research
Department, 1996)

KA EWEFEDOHERALAABFIE (19954 K TON19964F)  (HIERALAHFFER, 1998)

Geochemical Study of the Atmosphere and Ocean in 1995 and 1996. (Geochemical Research Department, 1998)

FRTE 2 UOLHERIZIE (RATEE, 1999)

Vertically 2-dmensional Nonlinear Problem (H. Kanehisa, 1999)

BRI T HEATOMTZE (T HATJERS, 2000)

Study on the Objective Forecasting Techniques (Forecast Research Department, 2000)

P B RIS 36 1T 206 705 & MBS B PRI BE 9~ D A58 (IR I LFZERT,  2000)

Study on Stress Field and Forecast of Seismic Activity in the Kanto Region (Seismology and Volcanology Research
Department, 2000)

TR R & DK P O AR BRI L O RS EE A3 AT 6 K OVRAUT O R AR S & iEAK R 0D A LR OD Bk Ee M R SR )
AR DRE DR - 3511 « FaEF5 0, 2000)

Coulometric Precise Analysis of Total Inorganic Carbon in Seawater and Measurements of Radiocarbon for the Carbon
Dioxide in the Atmosphere and for the Total Inorganic Carbon in Seawater (I.Masao, H.Y.Inoue and H.Matsueda, 2000)
REMTTERT/ BB am —FER e 7 v GREflE - Ingisee « kP AE - EIFHH L, 2001)

Documentation of the Meteorological Research Institute/Numerical Prediction Division Unified Nonhydrostatic Model (Kazuo
Saito, Teruyuki Kato, Hisaki Eito and Chiashi Muroi, 2001)

REBLOMAKTO 7 mm 7 A wd—RARAORERE &L REMIEFT 7 v v 7 VA v J — R FAREE T 2 D
3 (Rptbez - LG5I ASE, 2004)

Precise measurements of atmospheric and oceanic chlorofluorocarbons and MRI chlorofluorocarbons calibration scale
(Takayuki Tokieda and Hisayuki Y. Inoue, 2004)
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PostScript = — R Z A4 A il — /L “PLOTPS” ~ == 7 /L (JIiEkE.Z, 2004)

Documentation of “PLOTPS”: Outputting Tools for PostScript Code (Teruyuki Kato, 2004)

KRBT M OREMIEFTIZ 31T 2 _Fefb bk 38 O RIBLNIT A ST ARET 2D R r— v & 2 DL EMEDOFFHnIC
BI 294 - AF%E (IMEEFHFn - ZHE— A« PR E T - B ALET - 8 A - B3 - 1R 28 - A0 L .

RAFNZ » RIFHH - S HHER] - BB - LA 16 - RTAW - SREER - il 52, 2004)

Re-evaluation for scale and stability of CO, standard gases used as long-term observations at the Japan Meteorological Agency
and the Meteorological Research Institute (Hidekazu Matsueda, Kazuto Suda, Sakiko Nishioka, Toshirou Hirano, Yousuke,
Sawa, Kazuhiro Tuboi, Tsutumi, Hitomi Kamiya, Kazuhiro Nemoto, Hideki Nagai, Masashi Yoshida, Sonoki Iwano, Osamu
Yamamoto, Hideaki Morishita, Kamata, Akira Wada, 2004)

RS AR OFERET U > 710 K 2 BRSO HEERE LR LIZBE9 2 0F9E (IR ILAFZESS,  2005)

A Study to Improve Accuracy of Forecasting the Tokai Earthquake by Modeling the Generation Processes (Seismology and
Volcanology Research Department, 2005)

KEHFZEFT L EEE 7L (MRLCOM) fi#Rn (EERTZESES, 2005)

Meteorological Research Institute Community Ocean Model (MRI.COM) Manual (Oceanographical Research Department,
2005)

H AR B E OB & N TIREI O ATRerEic BT 2198 (B GATIER « FHATJERS, 2005)

Study of Precipitation Mechanisms in Snow Clouds over the Sea of Japan and Feasibility of Their Modification by Seeding
(Physical Meteorology Research Department, Forecast Research Department, 2005)

20044 H A LFEAROBEEE & B (R RAFJEES, 2006)

Summary of Landfalling Typhoons in Japan, 2004 (Typhoon Research Department, 2006)

SRR I TE A KR AR ME D 2003 4R [E AL R 2Bl (K ILE R,  2006)

2003 Intercomparison Exercise for Reference Material for Nutrients in Seawater in a Seawater Matrix (Michio Aoyama, 2006)
KA LMK P OBREANT v LHi#E (SF) OREFEDEE L SFARENT 2 DO RWIZEIEOFAL (bl
Z - AIPHES - A T - BRI &, 2007)

Highly developed precise analysis of atmospheric and oceanic sulfur hexafluoride (SF¢) and evaluation of SF, standard gas
stability (Takayuki Tokieda, Masao Ishii, Shu Saito and Takashi Midorikawa, 2007)

HIERIRDZ (I & 2 BRAEHLT OKEZELICBI T 2098 (BB XARE « BREL - ISR GMIZEE, 2008)

Study of Climate Change over Tohoku District due to Global Warming (Sendai District Meteorological Observatory,
Atmospheric Environment and Applied Meteorology Research Department, 2008)

KITEE R A OBRFENITE (MU ILBFFEES, 2008)

Studies on Evaluation Method of Volcanic Activity (Seismology and Volcanology Research Department, 2008)

HARIZ B DIEMER AR L OH 2 7 v 5B X D5 EFH S 2T 22 K 2K ORGE S AT L OMES L
V19954 7> 520064F D RFERE R (F ILIEK - FRIFEIG - WM C - T HEAEA - BEEES - Bl %, Hartmut
Sartorius, Clemens Schlosser, Wolfgang Weiss, 2008)

Establishment of a cold charcoal trap-gas chromatography-gas counting system for 85Kr measurements in Japan and results
from 1995 to 2006 (Michio Aoyama, Kenji Fujii, Katsumi Hirose, Yasuhito Igarashi, Keisuke Isogai, Wataru Nitta, Hartmut
Sartorius, Clemens Schlosser, Wolfgang Weiss, 2008)

RHIREEIC X 2 4 FEOWOEFHEUARE Rt (hBpE - s 5 - UEEETT, 2008)

Comparison of Data from Four Current Meters Obtained by Long-Term Deep-Sea Moorings (Toshiya Nakano, Hiroshi Ishizaki
and Nobuyuki Shikama, 2008)

CMIP3~ WV FETNT o TV e MM U 7Rk O KR - Mk M oHEE OKHE 5 - BN - 174
ko - fE - BE]L 2008)

Estimation of the Future Distribution of Sea Surface Temperature and Sea Ice Using the CMIP3 Multi-model Ensemble Mean
(Ryo Mizuta, Yukimasa Adachi, Seiji Yukimoto and Shoji Kusunoki, 2008)

PRI D 7 v —t L & AW 43 O FE R B B I 4 K DK O =G EE pHT e G5k 5 - AOFHES - &k
N & - R GEID ASE, 2008)

Precise Spectrophotometric Measurement of Seawater pHT with an Automated Apparatus using a Flow Cell in a Closed
Circuit (Shu Saito, Masao Ishii, Takashi Midorikawa and Hisayuki Y. Inoue, 2008)

SRR T TE LR RE Y D 200645 [E B H (R F2Bk s (F1IUIEJS, 1. Barwell-Clarke, S. Becker, M. Blum, Braga E.S.,
S. C. Coverly, E. Czobik, 1. Dahlléf, M. Dai, G. O Donnell, C. Engelke, Gwo-Ching Gong, Gi-Hoon Hong, D. J. Hydes, Ming-
Ming Jin, & 7851, R. Kerouel, {5 A% -, M. Knockaert, N. Kress, K. A. Krogslund, BB/ [E ), S. Leterme, Yarong Li,
HWHER, =& %, T Moutin, fTHEE, KIEH, G. Nausch, A. Nybakk, M. K. Ngirchechol, /INI#E5, J. van
Ooijen, KM F5Fn, J. Pan, C. Payne, O. Pierre-Duplessix, M. Pujo-Pay, T. Raabe, 75/ —{&, fEE —HS, C. Schmidt, M.
Schuett, T. M. Shammon, J. Sun, T. Tanhua, L. White, E.M.S. Woodward, P. Worsfold, P. Yeats, 54 %%, A. Youénou, Jia-
Zhong Zhang, 2008)

2006 Inter-laboratory Comparison Study for Reference Material for Nutrients in Seawater (M. Aoyama, J. Barwell-Clarke,
S. Becker, M. Blum, Braga E. S., S. C. Coverly, E. Czobik, I. Dahllof, M. H. Dai, G. O. Donnell, C. Engelke, G. C. Gong,
Gi-Hoon Hong, D. J. Hydes, M. M. Jin, H. Kasai, R. Kerouel, Y. Kiyomono, M. Knockaert, N. Kress, K. A. Krogslund, M.
Kumagai, S. Leterme, Yarong Li, S. Masuda, T. Miyao, T. Moutin, A. Murata, N. Nagai, G. Nausch, M. K. Ngirchechol, A.
Nybakk, H. Ogawa, J. van Ooijen, H. Ota, J. M. Pan, C. Payne, O. Pierre-Duplessix, M. Pujo-Pay, T. Raabe, K. Saito, K. Sato,
C. Schmidt, M. Schuett, T. M. Shammon, J. Sun, T. Tanhua, L. White, E.M.S. Woodward, P. Worsfold, P. Yeats, T. Yoshimura, A.
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Youénou, J. Z. Zhang, 2008)
KEMPFERT I IEEE 7 0 (MRLCOM) 4 3 fifigmt GLEFIdZ « AJFER « Al —8B « PR - flpds - 1l
TERR - LRS- Ol B GREGATIERTIEERTIERE) , 2010)
Reference manual for the Meteorological Research Institute Community Ocean Model (MRI.COM) Version 3 (Hiroyuki
Tsujino, Tatsuo Motoi, Ichiro Ishikawa, Mikitoshi Hirabara, Hideyuki Nakano, Goro Yamanaka, Tamaki Yasuda, and Hiroshi
Ishizaki (Oceanographic Research Department), 2010)
55 28 HE I 8 FH I AHEL RRAEE ME 0D 2008 4 [E B L [F] B 25 (F 1B 7%, Carol Anstey, Janet Barwell-Clarke, Francois
Baurand, Susan Becker, Marguerite Blum, Stephen C. Coverly, Edward Czobik, Florence D’amico, Ingela Dahllof, Minhan
Dai, Judy Dobson, Magali Duval, Clemens Engelke, Gwo-Ching Gong, Olivier Grosso, *FL 5, J Btk £ HbE=,
David J. Hydes, %75/, Roger Kerouel, Marc Knockaert, Nurit Kress, Katherine A. Krogslund, SE43 1F¢, Sophie C.
Leterme, Claire Mahaffey, Y6/ #J, Pascal Morin, Thierry Moutin, Dominique Munaron, £ [H &, Giinther Nausch,
/NIER, Jan van Ooijen, Jianming Pan, Georges Paradis, Chris Payne, Olivier Pierre-Duplessix, Gary Prove, Patrick
Raimbault, Malcolm Rose, 75—, 720, Vi B, Cristopher Schmidt, Monika Schiitt, Theresa M. Shammon,
Solveig Olafsdottir, Jun Sun, Toste Tanhua, Sieglinde Weigelt-Krenz, Linda White, E. Malcolm. S. Woodward, Paul Worsfold,
F5F %%, Agnés Youénou, Jia-Zhong Zhang, 2010)
2008 Inter-laboratory Comparison Study of a Reference Material for Nutrients in Seawater (75 [LIiE7<, Carol Anstey, Janet
Barwell-Clarke, Frangois Baurand, Susan Becker, Marguerite Blum, Stephen C. Coverly, Edward Czobik, Florence D’amico,
Ingela Dahllsf, Minhan Dai, Judy Dobson, Magali Duval, Clemens Engelke, Gwo-Ching Gong, Olivier Grosso, “J- LI 52,
H B, A EME=, David J. Hydes, & P4JA#F, Roger Kerouel, Marc Knockaert, Nurit Kress, Katherine A. Krogslund,
HEAY 1K, Sophie C. Leterme, Claire Mahaffey, Y6/ ¥, Pascal Morin, Thierry Moutin, Dominique Munaron, £ [ £ 2,
Giinther Nausch, /NI 52, Jan van Ooijen, Jianming Pan, Georges Paradis, Chris Payne, Olivier Pierre-Duplessix, Gary
Prove, Patrick Raimbault, Malcolm Rose, 75 —{, FFAEZMH, k% —RE, Cristopher Schmidt, Monika Schiitt, Theresa
M. Shammon, Solveig Olafsdottir, Jun Sun, Toste Tanhua, Sieglinde Weigelt-Krenz, Linda White, E. Malcolm. S. Woodward,
Paul Worsfold, 754F %%k, Agnés Youénou, Jia-Zhong Zhang, 2010)
BN 2 b 72 & FRRIR K AT O JE B S5 D i B R OB K IRE - BENEZ O FRNCET 20178 (RIEKAZR A -
ERMTREE - s RS E - KRBTGS E - LG RS H - PER RS - RITHGRRE - &
T RG - BEER RS - KB RAE - RS H - TS, 2010)
Studies on formation process of line-shaped rainfall systems and predictability of rainfall intensity and moving speed (Osaka
District Meteorological Observatory, Hikone Local Meteorological Observatory, Kyoto Local Meteorological Observatory,
Nara Local Meteorological Observatory, Wakayama Local Meteorological Observatory, Kobe Marine Observatory, Matsue
Local Meteorological Observatory, Tottori Local Meteorological Observatory, Maizuru Marine Observatory, Hiroshima Local
Meteorological Observatory, Tokushima Local Meteorological Observatory AND Forecast Research Department, 2010)
WWRP JbstA U > vy 72008 T ERE / FER 7 = 2 & CREEFIME - B B - RS 5L - Wil 8L - IR
FRN < IUFSRE « ZAFREIE - 38 {&6E, 2010)
WWRP Beijing Olympics 2008 Forecast Demonstration/Research and Development Project (BOSFDP/RDP) (Kazuo Saito,
Masaru Kunii, Masahiro Hara, Hiromu Seko, Tabito Hara, Munchiko Yamaguchi, Takemasa Miyoshi and Wai-kin Wong,
2010)
FMEHI R O TS B 6] b R OV - ra i R O3 AR HEf IR R OAF 72 (MUZR A LBFEES, 2011)
Improvement in prediction accuracy for the Tokai earthquake and research of the preparation process of the Tonankai and the
Nankai earthquakes (Seismology and Volcanology Research Department, 2011)
REHFEFTHIER > AT LT VEH 1 (MRI-ESMI) — €T L ORel — (TGRS « SAIE - (RERAEZE - SO
15 - P - SRR - AR - R B NE T - PSR - SR SEAREE - BT - B REE - RIEENE -
SREARERE, 2011)
Meteorological Research Institute-Earth System Model Version 1 (MRI-ESM1) — Model Description — (Seiji Yukimoto,
Hiromasa Yoshimura, Masahiro Hosaka, Tomonori Sakami, Hiroyuki Tsujino, Mikitoshi Hirabara, Taichu Y. Tanaka, Makoto
Deushi, Atsushi Obata, Hideyuki Nakano, Yukimasa Adachi, Eiki Shindo, Shoukichi Yabu, Tomoaki Ose and Akio Kitoh,
2011)
W7 U7 IO KRG ICERRERILFEIFZE Grfage, BHE f, & &5, dE 5L, BUE OB hEEE
B F5, JIAR, SRS, KIZERFE, Nurjanna Joko Trilaksono, #F 45, dE#H, Le Duc, Kieu Thi Xin,
W% M, Krushna Chandra Gouda, 2011)
International Research for Prevention and Mitigation of Meteorological Disasters in Southeast Asia (Kazuo Saito, Tohru
Kuroda, Syugo Hayashi, Hiromu Seko, Masaru Kunii, Yoshinori Shoji, Mitsuru Ueno, Takuya Kawabata, Shigeo Yoden,
Shigenori Otsuka, Nurjanna Joko Trilaksono, Tieh-Yong Koh, Syunya Koseki, Le Duc, Kieu Thi Xin, Wai-Kin Wong and
Krushna Chandra Gouda, 2011)
RLEC T 2 RA—MER “BMUIRHE 7 T v 7 AMETFIE AW - FAEZE - aHMS - &)1 &, 2012)
A method for estimating the sea-air CO2 flux in the Pacific Ocean (Hiroyuki Sugimoto, Naotaka Hiraishi, Masao Ishii and
Takashi Midorikawa, 2012)
KPR IS 2 KA —MlBiE [ LR R 7 T v 7 AMEEFE (FFH—% - I - 8 T - FEVES - i
P - ACRMKHE - S5 PEAF - FRRERNSE - TR 3R - SLAERRR - KARTEH - 8 ik, 2012)
Development of a flask sampling and its high-precision measuring system for greenhouse gases observations using a cargo
aircraft C-130H (Kazuhiro Tsuboi, Hidekazu Matsueda, Yousuke Sawa, Yosuke Niwa Masamichi Nakamura, Daisuke
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Kuboike, Shohei Iwatsubo, Kazuyuki Saito Yoshikazu Hanamiya, Kentaro Tsuji, Hidehiro Ohmori, Hidehiro Nishi, 2012)
EHEE v ARY T L BFEMEEE AW 7 Y AR (EHEEEA, Weijun Li, Peter. R. Buseck, [ H&54E, 7R
RUN, RNZOEW], EaME—, WBSF O, TR, =JFTER BE O, KE R, RIHEE, Ao, ok g,

Pradeep Khatri, 11L&, [FMFRFFE, JCawead, ML, SOARER, BT, Mareh =, HiKres, B3R,

PREFEGE, 2013)

International Symposium on Aerosol Studies Explored by Electron Microscopy (Yasuhito Igarashi, Weijun Li, Peter. R.

Buseck, Kikuo Okada, Daizhou Zhang, Kouji Adachi, Yuji Fujitani, Hikari Shimadera, Daisuke Goto, Chizu Mitsui, Masashi

Nojima, Naga Oshima, Hitoshi Matsui, Hiroshi Ishimoto, Atsushi Matsuki, Pradeep Khatri, Tomoki Nakayama, Shohei Mukai,

Kenji Ohishi, Norihito Mayama, Tetsuo Sakamoto, Hiroaki Naoe, Yuji Zaizen, Hiroki Shiozuru, Taichu Y. Tanaka and Mizuo

Kajino, 2013)

~ 7= AGEB O E B HEE ET OB & IS < KITEBEHE O @ EACICBI T DA (R K (LA JERS,

2013)

Development of Quantitative Detection Techniques of Magma Activity and Improvement of Evaluation of Volcanic Activity

Level (Seismology and Volcanology Research Department, MRI, 2013)

RE234E (20114F) BRSSP HIR IS KX 2 I @ O B A s (b 8 - AiTHEE T - xPS5L5 - WMEERE
* AR - BY—7E, 2013)

Reports on Field Surveys of Tsunami Heights from the 2011 off the Pacific Coast of Tohoku Earthquake (Yutaka Hayashi,

Kenji Maeda, Hiroaki Tsushima, Masami Okada, Kazuhiro Kimura and Kazuhiro Iwakiri, 2013)

RAE DI D DRGIRF T v T AT AT LOMEL 2O (8 fFE - KE 52 - HRRIE - B
HAZ - 1)l ¥, 2014)

Meteorological Research Institute Ensemble Prediction System (MRI-EPS) for climate research - Outline and its applications —

(Shoukichi Yabu, Ryo Mizuta, Hiromasa Yoshimura, Yuhji Kuroda, and Hitoshi Mukougawa, 2014)

H AR Hidgk o> g 0 3 U AR IR T ADIRPLIC BI 3~ 2 P98 (MU ILAFFZEEED - MR LA « SRR AR - ALIRE X R
L5 - MIREXIEE - KIREXARH - BHEXKIEAE - WK% E, 2014)

Survey of moderate repeating earthquakes in Japan (Seismology and Volcanology Research Department of MRI, Seismology

and Volcanology Department, Meteorological College, Sapporo Regional Headquarters, Sendai Regional Headquarters, Osaka

Regional Headquarters, Fukuoka Regional Headquarters, and Okinawa Regional Headquarters, 2014)

KRG TEFTHE R ) HU 37 M K 2 BARMHE ORBREEZAL TRIZOWT (x KT R HEIPE )R -
AEFEHf - BPUEHL - ROR =R - KH T - FPIBEI - SRR - AJRSER], 2015)

Projection of Future Climate Change around Japan by using MRI Non-hydrostatic Regional Climate Model (Hidetaka Sasaki,

Akihiko Murata, Hiroaki Kawase, Mizuki Hanafusa, Masaya Nosaka,Mitsuo Oh’izumi, Ryou Mizuta, Toshinori Aoyagi,

Fumitake Shido, and Koji Ishihara, 2015)
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