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X, B R T ZIZB W TR IR T O 2 ot KSHERE A T35 2 & T, =N S B s
TOMNE b 7 7 hAIAREER BT 5 3 el T EZ RIS H Loob b, —F. BANE
- TR D 2011 FHIEHG LR IED X 5 2B RMERAENEH SN2 EETH D,
HAHEE - T %I, HALHEBLIFIC S—net 2SEGER X 4v. Wk T o B EIHHE % S -
ZELH Y, EETIHER COMBSOBEERIELHESN TS, £, ThETICHEmBL
THEEREDOR RS, ERHESCD > < VH#IEDOW Y & T E OB N /R X 555135
HIOoOH 5, UL, FHITEHEESC B AUHEOILE - B CIx, WSRO R =
B E T OUAA R IR OMEE & %15 &3 2 RO RIFRIZEEZ 50-100km & ) FIXH Th o
oo BalE, TE - BAREERIZE O TS L0 FEMAREEHRmES 720, [0 - [y
DU B AW EHE - EITERE S 2 i LD, ARFEE T, 2023 4F 5-6 AT B AUEE
EERIR T TV & VT ER U7z sKGHE MR (KM23-07) O E AR5 5,

AWLHETIX, HHEOKRINS [Hhndn ) A MY —~<—r—7 VOB % F20E L (Leg. 1) |
fEEPED TR STz — 7 V& O THEDO % (Leg. 2) CRATEMEREZ FEM L7-, Leg. 2 T
ER L7227 —7 1% 6075m (1944 F v > 1/V) . BIRIX 10600 SLiEA VT OT T LA % H
W, RIRMIMEIL 50m TOEME TE L TV, FHEREIC Bkt e Tic kv = E ¢
JtELTWee®d, MBI DM CORIERRE 76m I X525k ho7-, v EiEE, 7
—TNRTT H D NTTIIRAE LD, B—a T A ARAEESIZB O TEE 7 JF Tl
BT — 2 EBGTHIENTE T, T—XOWNEMREZBENE L TEBINDH ETOMES
LR X > CTE LN I 2> H1E, IEAATeRTO K FEPEY L — MEOREE Frivhzs v W
JECERE) . LARATET L— F EEOIIR, FREMOEEHESE 2 SICHIREN H D 2 & 3
BTED, BoNET—XITEARTRE~A Z L — a3 L » CREWE 2155 72 DI BER
M cdh s, FBETIE, 15017 KGO RHE & RSB O XTSI B3 2 T 20 el B2 Wit
T 5,
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WBEENHT—F2HAVEBRHIAT —X Y v 7D XY 34 OHEE

OLeH A7 - Rl (THR), MHEBF— (TIER. ISHHE), MoKMA (KRG,
g - LR - RIURER (CRORHIERAT)

1. ZLHIZ

A —RAY w7 (SSE) 1%, HUEEZH S FICWER P - < T RHBIG T, GNSS B2 thE - T
LIRS L — MERETELLSERENT WD, SSE DIER D =X LEMATHZ &1, FL— MER
TOIGEFEfGBE 2 BT 5 L CHECTH D, SSE DL ITBE FTRAEL TWDHOT, WKL
7yt (OBP) 2 & D BN AB OGN AR E 725, UL, 0BP OMT —XI2id, HisZi®)
PIAMZ, PR . MEEAE), BEEROKEEL (KU 7 h) REREHIn T, b2l
B BRS BERSH D, TEAK, M (JpGU, 2021), ¥k, i (MRS, 2022), &k, i G & HiEko
VURT T A, 2023) X, BT — X LWETT NV ESIVT T ¥ U RV ALY R OUEERT (MSSA)
ZRWTEAITOE L, FHED L WA D 2% FIWTEURIT — 2 I DIBEEBI 2 0 [ L) ik
ZRFE Lz, 2T, WBFEETVORZEEIEZRY RE, XVERT — 20D M Ash 250 H Lo
T T LHETHD, AFRETIE, L AECL VM L7z SSE 2L 2EE %2 H\ T, FERRh SSE @
TR AR OHEE 1T > 77,

2. HiE

ATV L7 0 SRR T VX, [RBITREMTEAT 3 BA%E U7z B AR R DB L T o A
F LT — %t~ & IMOVE/MRI. COM-JPN Dataset] (. fli., KEMFEHTHE . 2020) Th 5,
OBP 7 —# |35/ SSE fHl CHIMI L7727 —# (2013-2015, 2016-2018) %2 L7-, ZDOF—XZIC
I%. 2014 4E & 2018 4ED SSE W E EN TV 5,

OBP 7 —# b ld, WIWET /L [Baytap08) (Tamura et al. GJI, 1991) & F\V Tl k3 & B Y B
ELHEBRTZ7 4y P TRLUY RERDERW, WIWE MLy RERW T — % EWEET VA HNWT
MSSA 24TV, Wy ZEieT —H LT VOFBEZH L, MBO R WS OB % AW CTHEET V&
AL, ZREEWE Ly RERWET—2 M52 L5\, D%, SSE IZ KA LA,
2011 AEHALH G AP PEM IR O R E BV S 2 BAE S 5720, T A MU v 7 E7 /0 (BEEBIS L EAR,
TERLREE. BB A A DET- B D e.g. Sato et al, GRL, 2017) AT, SSEIZ Lk 2ZEH)
OHEIT - 72,

AT SSE DR A OHEE D=6, FEL OBP @ F FE®E)TF — & L [E BRI X 5 H & O JFERE
E(F5 N L BB B> GNSS F—Z Z iz, GNSS F—Z b, b L v REFHEEZ Y BRE,
SSE I X AZE AR L=, ZOTET—ZZHNT, TROSMHRRDENTH DL, 70 Fan
7 L— MEBY STV, 7 L—A T T — (GNSS Bl R olnls, i, BE) A/hE0n, &)
3 ODOWHEM A 5 2 TSSE DT R A OHEE Z1T > 7, FIHRFMEOR S IXABIC Z WD Z & TF
BAIT k8T,

3. fER

W L b Ly REBRNZ OBP 77— 2 v BA R LI MPEE T L &2 LW 7 — 2 13, HpIHERE
EFNETOEERE LIV EA L0 BBOEEREI/NE < 72> TNT, AR FIEIC X - Tl
HEEEN LY LSBT TWDATREERH 5,

2018 AED KA SSE DT =0 S5AFIZOW T, OBP F— & & AN T 55 L 2 | GNSS 5 — & 21T 0 fE
R LTz, HEERGEIT, OBP 7 — 4% 2 ANV ROIE 5 BT/ & Zpote, T30 53501,
OBP 7 — % Z AMU7ofE AT, ALV — BT AR O 3 A HEE LTV 2 DTt LT, GNSS 7 — 4 72
I ORERITRIIT AN EHEE L TWT, 0BP 74 % AT IE 5 AU 2S L & 5 I2 R,
ZTW5,

B33

ARWZEDOZATICHT- 0 . WEEMFERZAE THJEAL (KHI3-5) ), 72> L& (NT15-12) J, ¥FET
=7 U (KR TEZBEEAL . TERERBEEA) 2SI CHES E L, SHMELT., EBHED
F A EE UFET, OBP F— & LYEETE T L0 MSSA 1B U TIE, ST I O T3 R P B2 H Bk A
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FRZERLCOBRESZEBICLE Lz, X0 0MOHEE T, ELHEERLIZ X5 B % O FEFEAEFS
iRy L E Lic, AFRIISCERFE O TREORFICE BT 5 72D O MR LB E ]
TR L OREE (25287109, 23K03541) OMiBh2 5211 F L=,
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2022 £ B ZD AL E M I T 2 A - HLAERFERFBRIC T 5

RR=7 v Y )V G EEH | OF B
OB E GErEpt7EBHTERME) , KMRE (R, S W (ENCARH-ATSERT), =ik = (ki
ERT), FrHER (BEERT), BAREZE GURT/ BN R, Saal,
JNGFE (EEDTZERserns), e CRORT)

W EICB T 5 FTRERRITHERKRKICI T DN S KB E 52 5120, ZORKO—
D LR DEROFEE, WERKRTT 0 Y VR OENEEZHMT 5 2 L3 CTEETH S, bk
I@i?%$§®ﬁfﬁﬁf%ﬁﬁ®@ﬁfkéo;®@W®TE*%& bbb 7 oy Lo#iE
RO, FALEEAERE R AT M DIHE AL O KS-22-10 fitifE & Z AU [FIH L 72 i Ze i
mmymvﬁmﬁmm$7ﬁwaﬁﬂzamim&m(Enﬁﬁﬁnw7ﬁ—Amfkmi7
7 VRL - DY A RBIMEEEEE - AL FHR S 72, AR TIE, KS-22-10 (B W THE L=
7 a Y VT — 2 OFFE 2 FEf L, King Alr IS TG L7727 — % & OS2 i O T REME
FRRZET DD, RREONRT A =25 DH WA RE 72 FHARE I DWW COM A I 21T o 7,
KS—22-10 IZBWTiL, EBERIBEESHres SMPS (TSI #184 DMA3081 & CPC3775 O#AA ) 12 &
DRLFERE D = 14-737 nm ORI 7Y A X434 (PSD) & H#EL=hi 4 7 > % —0PC (Particle Plus £k
1 8306) (2L D Dy = 0.3-5 um D PSD DWEEH XA « B T EIRE OB CEAD G R 2R
L. BN BRI £ TO 2 M E 72235 JR#72 PSD ORI Lz, #iEK O 300°CIZ
JNEN L 7= Bl 208 L7z 2 FOSEBELhL - v v 2 —I12 X% PSD 7 — &ﬁ%%mttﬁ%%ﬁ%f&\
T A r— A /37 % (Tisch Environmental ftH TE 234) ZHE LTV T T — (IAETF
M 120SL) ICXAWMERBZ O LIEREKR LIZEZA, A= =37 v K1 ikhkﬁ
{@fﬁﬁ%ﬂﬁﬁkén 300°CCHERE T DV 7 2 7 v LR 1 & WRERHE - A KSR 5y D I i FE B
A HIL, YA B FEIREER ORI A ZX5A0 OFE R AL FHRR & ST TIT T 52 L3
ﬂoko@%%K%wf\MmAH&%%ﬂ%ﬁ%'%%%Kﬁ%bkﬁ@ﬁ?@%ﬁéﬂkoM@
Air BE O YeEGELECk 7 v o # —UHSAS (Droplet Measurement Technologies #H8) &2 X 5 Dp = 141-
1120 nm D PSD 226, Dy = 0.3-1 pm OFPFAZHEZH L, & 300 m LV FEIZERRVEH4 RO 7
74 b (H#04, #08, #09, #10) |[ZFHFH LT, WA T2 A, &7 —AT, King Air EHHFNILT
@ PSD [XA3ARTAR « R T ERE OB CEAMERZ R L, WEE RSN E ICB\W T, RiE AT
OB OFE R R FEORGENE b HRRERK L W Z En3bny | REAIT» HEE
B ~DITT 1 VARFET — X ORFEATIIRRNT N T RE & 72 o 72, AAFZERE R 2 FLIC, SRR BIIRE R %
METHZET, =7V NV—EMAERICETAMED I L2 b RERFTE D,

7 / 5000 — °
/Hb ‘tf'.
@
VI X
45 o 2" 4000 o
N
/JJ/ z R
g / 7 ? s s
g w0 ‘ 2 3000
R 1 <
S o s2 ]
) e 2 i
4 LJ“’J &?}J o :i?:;gghioe.mo 2000 }
%}QJ . }
1000 - 1stcBH
30 T T T T ] from Ceilometer ‘.
125 130 135 140 145 150
Longitude (°E) ;3;;: Sonde
0 —ﬁTanﬁﬂ'.mqﬁﬂ—rmn]
12 %10 % “*100° * %000
N (cm™ STP)
1. King air () ROSFHA (5) OABFX 2. King air (F) ROWHA (B) TRELEYTIsas

ki (Dp = 0.3-1 pm) OEEHREDILE, (#08 DHF)

BIEE - ABFICIX. JSPS Hr AT RIS T (I 5 6102 ; BHFEE 5 JP19H05699) DB Z 21T £ L
7o ZOEMAX Y X—0F, FHEIL OII— FATXYELRY—ER, v U= Ty,
BIANZSIMENTZTRTOBREDEMO ZRNCLIOVZFITENET L, ZZWXEHOEEL2FRLET,
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e
F T F—F ~OBME ~ [HEAL WBLERRT— 5 AR~

KA « SOAMET (AARHEEFERAS)
- ZERERN (HETERTTERR JERARS)

O#R ) 48} -
JI LA

MHEDTIEDA SEEME  (JAMSTEC) AIFZET — Z APAEAT 7 /v — 7 Tid, JAMSTEC Diifl « #AKM T S
ToURIEHIE . AR, BRI E DS T — 2 2 BT 5 L & biT, T—F~D7T 7 & A EORE

AREIC BBV MHA TV D, AEE, B AL ERERFI AN JEM DAL (B, DIE L))
THAF SN2 ERGT — % ORBAZ B L7272 KRR TIT THFI ITHR STV 258055

BUAEE O & ERGE T — X 2OV TR T 5,

DB Fu R IR OFRAEBRNCE L2 ToH v | JMBECWHFC%E>U}%PJ&Uﬂﬁw\bbu
LRIFEDORGE v —PEDBFTICRE SN TR Y, M EREOREMET — 2 PWERIE ST D
(%Doitﬁﬁxﬁkmﬁ%$$¥@%L@&%%% . BERORRT — 2 OFERHIML TV
L2 LD DHEMN] O ERET —2 2 AT 2EEITRE,

HHEHR CHfS SN ERG T — 2 A RHTHIHI0 . 1 EOET — 2D EER (KRE -
Sl - TR - B R - PEK R - B R - WEEKIR) AREH L, MEREA I LTz, AT —% D
T —~y MIR2ITRTIEY THY, [, BERE, [T, KR, EAORE, XN, MK

o BPEEGE, FEACEGE, REREIEN R, RO R R R (ICBT 5 14 A, BRICAB L Tn
B (BB BN DWW O EXRT =2 D7 +—~ v MEE L — L, ESOHRANES &
DR OEME LTz, ZOMIE DEE AL MEOEA TH Y | B EEHEGHOHEN F O K 5 IR E o —7
BEEHHINTNDLZENL, WThOT—2 AL, FIHEICLDBIREAREE LT,

(R O ERRT —#13 2019 06 EFEBLUT — & & U CHFFEREMIE CIRAIIG S Tn
%o TNETICESE SN, T — X ABREMN 7 —TIRE SN TWD T — X 13 124 fivfE (2023 4
12 ARFR) HY . AR, 3R VAR Z D T\ 5,

F 1 THHA JEMERBIHE ks 5

- A—T— ik A RENLE (Y S )
7 e ANEOS, Japan N-363D 2 77 ~AL (16m) /AL ~A L (24m)
IREERE ANEOQS, dapan TS-301C 2 747~AhK (16m) /AL <A (1lm)
T EE G Vaisala, F inland HM T333 2 747 ~AK (16m) /AL ~A L (11m)
KRG (SST) ANEOS, dapan Pt100 N66M 1 MAE (-4.5m)
KUEF Vaisala, F inland PTB330 1 F—w5E=E (9.5m)
iR i RM.Young, USA 50202 1 U RAT v ¥ (14m)
TR T Hukseflux, The CHF-LPO02 2 22 A5 % (14m)
RW R Hukseflux, The CHF-IR02 2 aLRAF v F (14m)
A A U Defta OHM , Italy LP PAROT1 1 22827 v % (19m)
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WFFE AR A
#2 THER WLRRT—F7+—~vv b
Single space separated.
A u—

No. %52 i moda;fo:)a”d:m) i %
1 1-12 43 205 [YYYYMMDDhhmm] {12 15
2 14-21  dulian day DDD.DDDD] 8.4 1574
. 2390 A [0 ~ 360] 1.3 degree B A DAR LTI DRRE

999.999) W

1.3 B A DAB TR D
4 3137 g [-90 ~ 90] 039.999) dogree "
5 39-44 KJE 2;99.9) hPa Loy O BRRE
6 46-50 Kl (74T~ A ) 239.9) deg-C 15y f O BRI
7 5256 BAEE (FATwAL) 239.9) deg-C ;@%ﬁii&(fﬁjﬁiﬁm
8 58-62 FHXHEE (747 <A ) 2;9.9) % 14518 D BRHIE
9 64-70 ¥R YJKIE 2549999) deg—C 15345 DB
10 7276 WARME (F4TwAb) 2519.9) n/sec ORI (BEHERL)
11 7882 HEME (TR L) 2519.9) m/sec  IEORER (SEHESL)
12 84-89  RLENRHIAIEMI N & 2;9.99) mm /h 153 fE D WHHIE
13 91-96 A E () 2;99‘9) W /m2 14545 DB
14 98-103 XEBIMw i 2'9199.9) W /m2 153 O B E
15 105-110 Fpur & (k) Z;gg_g) W /m2 15545 O WM
16 112-117 ZBIFw EE 2;99.9) W /m 2 15345 ORI
17 119-124 LA RRA KU & 2;99_9) umol/m2s 145345 DBFEE
18 126-130 HEME (74T ~A L) 239.9) m /sec 157 24 ME (B BERIEZR L)
19 132-136 HEM (747~ A L) 1;239.9) degree Lo FEME (B EEAHIEZR L)
20 138-142 HAXHEGE (747~ A k) 2;9.9) m /sec Ly Ml (B HERIEZ L)
21 144-148 HIxAE (747~ 1) 2;9.9) degree 153 (B BEARIE R L)
22 150-154 EEGE (XA <A F) 2'919'9) m /sec 153 FEME (B BERFIEZR L)
23 156-160 ELJaf (A A >~ A k) 1;2;;9.9) degree Lo FHME (B EEAHIEZR L)
24 162-166 AHXHEE (AA 2~ A1) 2;9.9) m /sec Loy XMl (B ERMIEZ L)
25  168-172 AHxtEIA (R A <A K) 2;9.9) degree 15 M (BERHER L)

* [HH A [REBINESERaw 7 — X ITIIBALT — X B3 E EN TV WD, T — 2 0y DR 2 L Tu\hET,
BB BHELA DAY TWEAO T — & BN WAL, SR OMBEREEZRHA L TVhET,
#*WMO-No8 Guide to M eteorological Instrum ents and M ethods of 0 bservation)
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PEERAE AR T B 1T D KRR - M - £RREBHOFERIBTF

-MR23-05 Legl fiyEHEE-

OXK B, AR, BHRE O, RSHE, IMATIE, M6 30—, AR EE, IR, B, AFEEA,

fE R, FRHES T MR, )IIEFR3E, BURR, BERE, A0 T (MEUTZEBRRERS)

RS S (NTT/SEEL) |, BEtfE (AORT) , XS (LK) |, 8WRKEIRGER) , HA—E(FILK) ,

TSR (BREBENTF) , A TS E 2 (FERRAI) , Meghan F. Cronin (NOAA/PMEL)
1. Itz

B R VAL R EE R BRI C BT, T DOEMARE R X 2 D RBRME D A I = X 1 & Ffig
T5HZ LI, YUHROLERERE L OURFBEER ORE &Lk PRI CTEECTH D, ir, FEiEAdE
WCRELHFELTNWDEEZ LN TWAT VU7 OWFEIRZ LR E T2 4 2 M ABEFRTT vy e
L DRBEMFEVPER SN TWAHR, EEMZEMIZL SN TV, 51, FEMIEEETIRK
WECEF BAER 2 £ 5 RKUBHEEZEINEE CTH 0, SIHRO KKUEEHE AR 2 BT 5 2 LI RESe
RGO TR OUEIC DR 5.

ZIT, £ R L DEBEE~OEELHTAINOERMICITM L, FEHHNAr—AN15
10 FHIER & — )V CEE T 5 RRUMFEH BERBGOFEMEZI ST 5T 572010, HRERICES
E W RY T — 2 OB & PO db K EER AR O W) E O RKUEE & ARRROBEL B L LT
MR23-05 Legl #iiif (2023 4-6 H 28 H~7 H 20 H) %1T->7=. ARELTIE, MIBOMELZRELTS.

2. iR

2023 4F 6 H 28 HIZTHE/KMEZ HHE, @han
—/LHE (XTA) IZFHEL, T H 20 BIZTEKE
\ZR% 23 HW OB EAT - 7=, AW TIE, Ml
B ETORK EMWEOERBIA, Argo 71—
I, Multipurpose Observation Float (MOF),
Smart CARTHE drifter ®F¥ AIZHNZ, Kuroshio
Extension Observatory (KEO, 32°N, 144.5°E),
KEO South (KEOS, 25°N, 145°E), PHilippine Sea
MOoring (PHSMO, 13°N, 137°E) oD F=HE/p A %%
TEHNZIT->72 (K1).

KEO TixEU A b NT v 7 RE AR &
REAZITV, PHSMO TIXRE 74 1 % &
Acoustic Doppler Current Profiler (ADCP)4{%
B3R 2 ROANE %, WO L ONEE &~
T I AHROT-DDOERT A 3 K vx—7
TIAK—1 RERE L. B, 779y 7 A
ERTA LT 2 —T 754 F—13HiiET I [EI
HiTo7-. FEAEBIONArgo 7o — MEAK
TIX CTD #BHIE L OERAKEITV, oy, AR
FIRFE (DO), B FIEFEIREE, =T NVHVE, 7
o a7 ¢ VEOFE S L7

3. ;ﬁ%% 140°E

P AL RSP B Ik ds o OV AT I oD it 1T e
5 5 S = = N ~ 0 40 80 120 160 200 240
T B PATEBIE AT S 2 L AR, BRI, asH
KEO 38 L OF PHSMO Hf MZEB I DR ARD AN o
Bz AEN L, EYEERYT — X OREOHkS B 1. 202347 H 1 B oOWmERE (SSH) & MR23-05 Legl
Eﬂ%b% mo%4b®tyxybfﬁy; WiiEORIES (A 10cm FIRST SSH OS2 L

. o e ERWAEZAITRLE.
BRERTHLONT — 2%, KERKETET

(NOAA) DR T A T — X2 L D KRR EWFEOWE AT A X — DN EHAEHE D Z & T, AYHiEk
LR REEALAZ LN TX S, X5, KEO 14 PO KRG EMWMEEITFNFI, Pacific—Japan
P NH—r Bz, Nitta, 1987) CEMIZ L ABHEE N L T7 4 U B LD PHSMO 1 D2 H)
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LHEHF L TWD (Nagano et al., 2014, 2017). PEEFHEEAHAEBR D A 7r— /LD KK & WFEDO LB 2 F
fif 35 ECEERT — X ERST 5 Z ERHR

B 21X, 74 U E O PHSMO Y4 &L TOBRIMARIR, SZICEARNBR S e, sHiIGE
EEThHhoT-EZ2BND. P] AT v 7 A (Wakabayashi and Kawamura, 2004) [XIEfEZR~L, #1
RO 7T ADSBHMEED 8 HETP] XZ—UNEAELTW=EAH BN, BARDEHZIEIL 1898 4 LA
TR bE2WE 72572 (https://www. data. jma. go. jp/obd/stats/data/stat/tenko2023jja. pdf).
PHSMO #A FDARE 7 A T —Z TN %, R84 ADCP 5 — &%, U= —7 2754 X —, Argo 72— K, MOF
Lo TH LT — 21T, XRIEBIOIERILT D KR EWEOREEZIE L THWDAEEMERH Y, =
NHDOT —H N5 2 & C, S0 % O KSUEEF BAEH OFEMIZE 5 Z & 3 alEE
LB,

F 72, PHSMO ¥ A D7 A OIREEAMIIREIC 6 £ &2 2, K, Hor, BLOD0 HEORFELI%E
PRAHZENTE. 2018 FEFDD 2019 FEFEICHT T b=—=a BRAEL, ml=—=g|fk)
¥ 4 — I —RER DO WG BENC L D EKOBIC LD E RS (SSS) (Nagano et al., 2014, 2017)
LI ZHNTEY, T SSS O E @iy ORIRHKDEIL EBFE L T D. £, ZORIEZD
HARNZ T AKRBERE 135 50m FREER S, SESORIFHRKLEWEICR O, 2 b OfERIX
MEEERMB S NIZFY VR 7 A THE LiZ, £/, Wr/KE (SST) X, hoFE0LF LY LA
IR, WEAIRER OWNETEIR DO R T > o v )VIEEFE 25.0-25.50 ¢ DJEOPRELENTHELIK L (Nagano
et al.,2016), 7 VU U HRGFUHEEERE DS OEIEKDEERKEDIEIIZ X - TG E! (Nagano
et al.,2022) 2372 ATREMEA NS D . TEFE 100m & 150m @ DO DK R & Bt ofgsEE & (A0U) @
HmE LR L, £ D0 (& A0U) OIRREIE, TKEREMELELEZZLE TS, 2L, L=
—= 3 DI - THEHEE K ISR AT HIRKEMEELLIC X 2 FKERE ORI, B
DT =—=% ZfE D ENETROIRIIC L D AOU THHMATT BN D IRIE O & VKBS LT 5 Al gErE
BRET 5. SROFEMIRRITICE > T, ZOWEICOVWTORERVEENE LN L0 EH/FEIND.

IHIZ, 2017 4 8 AEHXI VAL, BIUE DM ORI TICM %, S99 =REpfic = 585
X0 bt LT 2 RAARKEZ IR ARKHOBIR L 2 o7-. b ORBOEEL, KK EVEED 10 485
FER S — )VEE OB TH D A[REMERH 0, FEEHEREVEIEER O R 7 — L & BUE O R 8 70 B O AR BE
BIHARD LT FERME A — VEBIO RN ET - LIS,

BEE - BURT AL TOH 2\ EEE L ET. F72, 45U MR23-05Legl #iHE%E EiT AI2HT7=0,
iR L OGRS, BHEINE 21X 00 LT 2 AARBEREEEASET ISt~ v - U—2 -
DX N DRI D THRLA B L B ET.
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[Z 5] MR23-05 #iF Leg2: WEBAL AREHEEBEHIRICKIT S
KR - B - ARBRREE) OB

OR K « R — - BFOEA - E2AF - ILIE - Aot - WHE - lHREZ - &1 - P

PP - MRS - ARS WY - RS0 - AR GEEVTIER SR, =B 8w (BB, T

RO « ROFRRER « ST CRORIBERS), MRS B « FAR AN - FBEGH (LIRS, f)1IHAt -

WHHEZ (@IRKRY), BE - HRHY GRAURFAREKHFEITIERT), A —E(EILKR), wEigHEHE
(BREEHD), FFPREZ - REFST (PEROD, T EHERI(WE), B R IaE V)

1. ZLHIZ
AL AT BT, BT X D TR EWIEE A I R IO, OV RV L &
WENRIETH Y, MR~ T - EERE O EOME A D = XL EP LTS L, 4
BOWHERIFCREEE % THT 2 ECRERAKRTHD. 7o, MIBROMWPEARERIL, SRR
ZEAVICIN 2, WEPERBIEAL, W AKIR O FHE, IR &\ o I AR BATEAL L C X e A b0 ¥
Azt D. & Z TMR23-05 Leg2 fi#EClE, 1) LE - MERBHEMG T 0 R LUHGE, TRz
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Comparing three surface sampling methods for fish species
detection in eDNA metabarcoding: Can ship bottom intake
samples substitute the conventional Niskin and bucket samples?

O AHMED Sk Istiaque (HURKFRZIBENFEHT) , YU Zeshu - HIGUCHI Tomihiko - INOUE
Jun +  WONG Marty Kwok-Shing *+ YOSHIZAWA Susumu - ITOH Sachihiko + KOMATSU Kosei
KAWAGUCHI Yusuke <+ HYODO Susumu - ITO Shin—ichi (IR NKIEERFZEET) , TSUTSUMI
Eisuke (BEVE B KZE/KEFSES), MORRONGIELLO John (School of BioSciences, The Univ. of
Melbourne, Australia)

<{Background>

Environmental DNA (eDNA) is rapidly gaining support as a tool to study fish distributions
and biodiversity monitoring. Despite its apparent ease of application, the results of meta-—
barcoding techniques are known to be sensitive to water sampling methods. Here, we compared
eDNA detection results among three different sampling methods (ship—bottom intake, bucket
and Niskin bottle) analyzed using MiFish meta-barcoding.

<{Methods>

Ship—bottom intake water (4.5m by ship faucet), surface water (Om by bucket) and the nearest
Niskin bottle samples (bm or 10m) were collected from 99 different stations from eight
different research cruises to compare among different sampling methods. The samples were
collected (10L each), filtered (Sterivex 0.45 um), and stored at —40°C appropriately to
extract the DNA and finally segregated in respective Operational Taxonomic Units (0TUs) or
Amplicon Sequence Variant (ASVs) by eDNA metabarcoding and fish species were identified
accordingly using MiFish primer.

<{Results and Discussion>

A total of 320 species were recorded from 134 families of which 181 species were common in
all three methods. A Poisson GLMM indicated negligible differences in the total number of
species detected across the three methods, with small differences likely due to site—
specific conditions (e.g. temperature and maximum depth). We found that species richness
generally rose with higher temperatures, especially in offshore regions. In contrast, coastal
areas exhibited higher species diversity in cooler temperatures compared to offshore regions
However, in an optimum moderate temperature (approximately 19° C), there was minimal
difference in predicting species counts between both coastal and offshore areas. There was
no significant difference in the average detectability of many frequently encountered species
There were some exceptions to this pattern, including Trachurus japonicus and Cololabis
saira which showed a better detection in bucket samples. Nine of the top 15 frequently
detected species had significant correlations between detection rates of different sampling
methods, indicating that a mixture of sampling methods could be employed. The remaining six
species displayed detection rate biases among different sampling methods. A General Additive
Model (GAM) indicated that most of the biased detection rates were related to environmental
conditions which can modify the vertical distribution of the fish species. Therefore, the
biased detection rates are speculated not to be generated by the sampling method itself, but
by the difference of vertical positioning of eDNA or fishes

<{Conclusion>
Overall, the results support the wide sampling application of the MiFish analysis in the
open ocean. If the eDNA can successfully predict the actual distribution of fish species,
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the ship—bottom intake sampling can be used in high-resolution horizontal eDNA observations
through automated samplers in the near future yet crucial considerations include species
with vertical distribution preferences and the positioning of eDNA.
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Figure 1: Positions of all sampling sites. Samples
were collected from cruises KS—-18-5 in May 2018, KS-— 18
21-3 in March 2021, KS-21-8 in May 2021, KS-21-11 in
June 2021, KS-21-12 in June-July 2021, KS-21-24 in

October 2021, and KS-22-11 in May 2022. Different Niskin
colors and shapes indicate samples collected from Figure 2: Venn diagram illustrating the species
different cruises. composition across all three sampling methods.
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Figure 3: Box plot depicting the average detection percentage of frequently detected species across three sampling
methods. Significance levels are denoted by asterisks (%), where ‘s’ corresponds to P<0.001, ‘%’ indicates
P<0.01, ‘%’ signifies P<0.05, and ‘ns’ represents not significant (Kruskal-Wallis Test followed by Dunn’ s
Post—hoc analysis at P<0.05).
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