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Time Schedule

18 Oct. (Fri)
Buildings [Rooms 9 10 11 12 13 14 15 16 17 18 19 20 21
C123 Reception Desk (8:30~14:00) |
Faqulty of Jpn Journal Edit. [Board of Trustees Meeting
Science (228 . ) .
Bldg. 182 Board Meeting| (11:00~14:30) |
Room A(C122) [Free Meeting (E Meeting) (13:00~14:45)
. | Public Symposium
100th Anniversary Hall 14:30 Open| (15:00~18:00)
19 Oct. (Sat)
EY e 9 10 N 12 13 14 15 16 17 18 19 20 21
Ground floor | Reception Desk (8:30~14:15) |
Hal | Company Exhibition (9:00~14:15)
Room A(C122) General Sessions
Faculty of[Room B(G226) (Award Nominees)
Science Room G (C329) (9:00~12:00)
Bldg. 182 C123

Break Rooms

€331
€228 cloakroom (8:30~18:30) |
227 Conference Office |

TOKYO ELECTRON

Innovation

Plaza

Core Time
(12:45~14:15)

Poster Display
(9:00~)

Poster Display
(~18:00)

100th Anniversary Hal |

Future Planning Workshop
(14:20~15:10)

Award Ceremony, General Assembly
(15:15~18:35) |

HANABI global kitchen

Banquet (19:30-21:30)

20 Oct. (Sun)

Buildings [Rooms 9 10 11 12 13 14 15 16

Ground floor Reception Desk (8:30~15:30)

Hall Company Exhibition (9:00~15:30)

Room A(C122) Organized Session T-1  |Organized Session T-2
Faculty of[Room B(G226) General Sessions General Session
Science  [Room C(C329) (9:00~12:15) 1 (13:00~15:30)
Blde. 182 g;g? Break Rooms

G228 cloakroom (8:30~15:45)

G227 Conference Office

TOKYO ELECTRON

Innovation

Poster Display

Plaza

Poster Removal (~13:30)
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airport.



HEAER - N2 FFE V) IEHE

BE - kB AE

%ﬁﬁﬁ&m\:

JREEAER !
FEpma (J\a) _ MREASER a1 4

NZDYIE2F 13155
RETNZ2 9 — I FILERA.
REAKZFAMADEMEIL

INZD Y IE20E2R 4.
(EBOELILRENET. )

JREEAER
¢ ano (so)

BTN 9 — I FIL[E

DYE - BYI1E28~29

MBI/ 9 —3F+Ly DY ILI6

DY - BYEN~23 ___-=7 T ERMEICRE
27 I L TERR VO T,
I —————————— T 232 0:ERBRTBE
2\ %\ \OYIE - BYIE~13
RO Wy TRRRERED, 3 R0V 435 £ ek b RE

rﬁﬁ( FHLLEH TEROY IS SFE



AReeE (BA) AR

BEIHX
FEERE

(LROBBIEE, ARGKE)

N
RAKEH) 2B s
BARSES, SOBER) [

-~
~

-

(

KEET, BETHS, )/
BTN I —3FI, ’
BEABR, BmEEE HE,

/

/
"RRAKFH 245 na
(REABRS @AT % RE1H) .~
7

e
'

IFBARAFLE
TRAMAY YRIYI L
kt@7—27av 7
L

wRe

— £ERR

,UAEARRNBAD, NRF

EHEOBRA, fE,
RNy g, X0F% A@
T T SRR - 256
214
2EZES
: —hREE - A
: . AHhESL (EL)
: S TLEET
'. REGHE FLOERY
: (ZREBOAEE, LAKE)
1

FRILZbOY 4/ R=Ya3>TS5H
K29 — %%

Map of the Campus of Kumamoto University

North Campus Cafeteria

(Open at lunch on Sat. Closed on Sun.)

N

\
Bus stop \\\
KUMAMOTO DAIGAKU MAE E:::]
(Arrival drop-off) ~ _
To the downtown ,l
/l
/
/
Bus stop J .
KUMAMOTO DAIGAKU MAE /,,’
(Departure ride-on) Pie

7’
d
'
7

100th Anniversary Hall
Public Symposium
Future Planning Workshop
Award Ceremony
General Assembly

100 m —> Example route

Bus stop
/;' TATSUDA SHIZEN KOEN IRIGUCHI

To east rural areas

— — _ _ Faculty of Science
Bldg. | & 2
Reception Desk
Committee Meeting
General and Organized
: Sessions
I N Free Meeting (E Meeting)
: o Company Exhibition
i South Campus Cafeteria
: (Open only on Fri. Closed on Sat & Sun.)

TOKYO ELECTRON Innovation Plaza
Poster session
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[Instructions to presenters]

(1) Oral Session
* Oral presentations last for 15 minutes (12 minutes for presentation and 3 minutes for Q&A).
+ Oral presentations will be given using overhead projectors.
+ Slides will not be collected in advance.
* Presenters will connect their own computer to the projector. HDMI and VGA ports are available.
+ It is recommended to check that the projector is projecting without problems before the start of each session.
* For the chairpersons of general presentations (excluding the award nominees), the person who has finished his/her

presentation takes the role of the chairperson of the next speaker.

(2) Poster Session

* The maximum poster size for poster sessions is 160 cm (H) x 90 cm (W). For example, A0 vertical posters are
okay.

+ On the day of the meeting, please check your presentation number in the program and display your poster on the
allocated panel.

+ The core time is 19 Oct. (Sat.) 12:45-14:15. Presenters should be in front of their posters during the core
time.

+ Posters will be on display from 19 Oct (Sat.) 9:00 to 20 Oct. (Sun.) 12:00. It is encouraged to display the posters
during this period. Posters can be attached from 19 Oct. (Sat.) 8:30. Presenters can remove their posters at any
time after the core time.

+ Please remove the posters by 20 Oct. (Sun.) 13:30.

[About lunch]

* For lunch, please use on-campus or nearby restaurants, convenience stores, etc.

+ Eating and drinking are allowed in Rooms A—B and break rooms. Please take your trash with you and NO NOT
dispose the trash in the trash cans provided on campus.

* The conference committee will not sell boxed lunches.

* The lunch time is limited. The student cafeteria in the Kurokami North Campus will be open on 19 Oct. (Sat.),
but it is closed on 20 Oct. (Sun.). It is recommended to bring your own lunch on this day. Sunday, October 20. There

are two convenience stores (Lawson and 7-Eleven) near the campus.

Opening hours of the university cafeteria and purchasing

Date Kurokami South Campus Kurokami North Campus
Cafeteria Purchasing Cafeteria Purchasing
18 Oct. (Fri.) 10:00-19:00 8:00-19:30 9:00-18:15
19 Oct. (Sat.) Closed 11:30-14:00 Closed
20 Oct. (Sun.) Closed

11



[About Banquet]

Time: 19 Oct. (Sat.) 19:30-21:30
Venue: HANABI global kitchen (FEASURAEATT H X Fid 1 -5-7 TASOGARE # £ BF, 5 minutes’ walk from
the bus stop of TORICHOSUIJI)
+ The map of the area near the banquet venue is on page 5.
* Applications for the banquet will be accepted until 14:15 at the registration desk on the day of the banquet. Note
that applications will not be accepted at the banquet venue immediately prior to the start of the banquet.
+ The time between the General Assembly (ending at 18:35) and the Reception (starting at 19:30) is short at this
conference.
+ For the participants who do not attend the General Assembly after the Awards Ceremony, please move to the
next location as soon as possible and do not wait until the end of the General Assembly.
+ The bus timetable after the General Assembly is shown in the table below.

+ The distance from the conference venue to the banquet venue is about 3 km (about 40 minutes on foot).

The bus timetable after the General Assembly
KUMAMOTODAIGAKU MAE  Dept. 18:34*  18:46 18:56 19:13
l l l l !
TORICHOSUIJI Arrival. 18:49 19:01 19:11 19:24

* The buses that depart before the end of the General Assembly (18:35) is listed as buses sometimes depart late..

[About wireless LAN]

+ Eduroam is available at Kumamoto University.
+ Wireless LAN IDs for visitors will be issued to those who would like to use it. Please ask at the reception desk if

you would like to use it.

12
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K, DOM (ZhnZ J6 3 DMV ENRER DATFRITEA I K DA AEEZERE LTVD 2 Enb, £
DFFEDIE E A EITRGIEA TR T 2 AR ATEFR RFKBIC BN TIThILTE e, —J, E DK
JEX, KD ET, KERBIERS, EMOBUFE - FEMEWZOIL, 2L OMEEOEREZXZIT 5
T EDE ST, 2022 FEDOREKFS - TEREITBWT, Boa X GEKE O ERML 1R X OMAED
AR TR 2 il & L7- THypolimnion ecology (IMVATR/KIEAERET) | A48 L, ZiLE CTHREEH 72
BHKEIZB T D ERBFOFIHBAZIRE Lo, £72, ZoOFNEEOMEICY -y, BEWMEET TV
WV & LU CTFE A INE S 5 72 OWFJi 8% CTé 5 Lake Biwa Collaboration Group (LBCG) %3 6 I-
Tz, AR CIE, [EEARRSR] & b5 2 2B HKE O HERLFH - A ERFRIRRIZ OV
T LBCG DN H BT LIEOF 2 OMFFERR %2 PR EZHRE L, L0 2 OESFE L OFEHRILH L fF
ROWFFEFE EA~ANT Toiim 2 ATV 20,
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AR T-2
BREXT HKEQLE - B - FFERAZAELLHBEBRROFHRMNRE

Wi A B (R IRSLRT) - il B (RUMIR) - )1 el (FEEWIER R At sE e v & —)
HiF:10 A 20 H (H) 13:00~15:30

ﬂ&'ﬁ-

AR, HARZ G et 4 HCoK B O 2 03 B W%%%%t’#$%i&%’%ﬁ%@iﬁm
Ik, KRENTWIARBRRIZ e TR L RWEFEDO—2TY, LiL, WEIEXTHZ LT, HKkoE
&MEHE®§%§M%%%,@ﬁﬁ@m%%ﬁfwgmﬁﬂﬁwm%?<_kﬁkwﬁﬁéMTwi
T Fxld, ZOMBERLUIKEZEEICERT S 2 L CMIBAREREREEICRD, A0 HiozKE
ZRNERT 52 & CIRERIMT 2 TEMEERAMAS) 2B L TFEZED TWD L 2 ATT, R
RGBT, B E T AT oX FCERYO e 2 N 1A VO T AT « 2
TR B LT DKENA v AOFRFIE L AR T 0 AOMSL) %002, HREET 5 KE %
‘Emﬁféiﬁkmwﬁotm%%ﬁﬁﬁﬁﬁéﬁ%:omf%ﬁbtw&%szifomwmﬁ

B AHEUOFETFESCKEOFNEM, Th b &l LI ARER2ICH 53 20788 FK L EIW 72
Liﬁo

(BEBRER]
BARBEKESEFNDR 2024 “S4A VT b—0 : ZZADNFAITEDEKE"

Wi SRS ORAERT) « JHETF (RELFRT)

24

HEF: 10 A 18 H (4) 13:00~14:45

BE -

HARREKFZSETFOS (ER) T MPASCKTARIZREREI ST —ZHEUTKMLELY ] LWV Ok
Db L, REMHFPICERESZRMEL, BVEREZERY KT TWET,

SIEEDOHEFORTIE, HEORSRZTIIEHE, HREICASTZIEND OFEHAEND BFRAEFO
BIFIZIBMWeEE, L N3-S OREDT A =7 b—2 ZEi - LET,
SENXESREWVWIALDOHKRTHHD (2 ZANT A 27—, BESHEER EZ2HENRN S, BE
B ZTHH OGO B R E S5 XD AICEES TWeZ X E T,

K~ & LIERHRA CRIRICRMB TEDLRIZL TV PETTY, FLEMY G0V, EHFF
TORHEFR BTV LW D A - BRAED T, THHOMIERGEA~DELZFED 2\ 8 LRI THER
HW= LET, BIEZSMIEI 0,
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(SRHET—7 >3 v 7]
BB F R DA R SR 1 T

BEF R Y —F T —T
R HEFH
T N—T A N — (50 FE)
BURET « RYTACHEA - R - BEURBRACT « SORIERS - TEA AT - TRRFHERHD -
AR - LI

HFF:10 A 19 B () 14:220~15:10

R

FEOREHE Y — % > 7 7 v—7 (WG) 1%, BAKFEZOZBEMNMETO—RE-E5H, SROIKHEIZ
£V 2023 FICERE S, BEKFEORHR ATREZEE ([T CRGEZ R TEWVWY £ L, TO#KmD
i & LT, ENSA OGS, Rk & HEROBREEZAE), FINoB)n /e EIKARY - R REE0
DR & PR A BB L, Bk LUK PR FHAICRET 272D 0REH L v — M~ v T2 EK
LEL, ZOREEFZLVEPEOHINRICT T v a7 v 7 T5H0IC, BAERCHTET D
SEDEHEREN LD ZERRBMBE A L-<, ZoE, [HARRKZSOR AT HER IR
JT) LETHAY v a vy T EBETAIENRE 2D LT,

REBMT L8R ETREZREEEDE CTEARHT 2 2 & T, BKFEEORRITHT 5 HiOR
DEEDD ZENTENTENTT, REDH S EORMBI R IS NEBRLLTEY £7,
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HmE L% - MK (50 FE) /Sponsors & Advertisements

TEETR

RiEL X T LK &4 / Environmental System Inc.
JFE 7 F/N> T v 7 ¥ &%t / IJFE Advantech Co. Ltd.

LEREHER

IBiE L A7 LK £4t / Environmental System Inc.
—&#tEEAY O w9 24 X [ Clockmics Inc.
=X =%t~ = HILEMZ / Chemical Dojin Co., Ltd.

®iz

—REAEEANRERRERSR L RV a3 ViR |
Kumamoto International Convention & Tourism Bureau

R — T > XA
RERS =7 R DT/ LERET
T/ LRARD =2/ Y2~ a3y

KEY—r v
lllumina
NovaSeq 6000

Gene Nex ¢
BIFEERY — T X%

s o AN

NANRTF—= YR ovy u.—r 108

lllumina HiSeq X ;aﬁigloﬁg;equel
T (de novo)

TV —LBRIF I

BERM

DO .o

RABREATRAXREBER 1-44-2 TEL:096-377-2277

A Gene Nex »osgiry—ca ro—aysz)
(o} @ gene-nex.com Q 0120-377-227
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*NovaSeqX Plus: PE150+150,
800~1,200M read-pairs/1lane

«5 IRIGDNAEIR/16S,18ST7 7V AV iER

Early-pooling7%: Ushio et al, (2022), Environmental DNA

R R OEYIO I

T2\ 7 BINA]E

54 75U—AY

A2, T50M/H>F)L
o

& analyzed (%@

7/ L1 F SNPZtR
ddRAD-Seq

Perterson et al, (2012), PLoS One%
NR—=ZIINA ZI)I—="TFv MME

SIS —5H8
A 1,650H/F> 7L

> —4 > Z(NovaSeqgX Plus*)
#52330,000M /1L—>

%k #52220,000m/05L—>

€ Wl

Population QTL

Phylogeny Structure Mapping
092, co_oge g0 (SeY )
2 2 OF oo % .O.
) 0 o0
Population o

Genomic Scans  Association ’
Mapping Pedigree
Mapping

B
=}

FITTH:
NovaSeq #HRT-8:BR scozmmas
M150PE (1Gb)

#1A46,200M

2250PE (1Gb)

#4iA59,400H
EWJ—RHPRERA:
MiSeq v3 #hHR4-631E

PRTDA:
iSeq #HAT-1018 smiess@zsmuane L

av

Examples of

FS2ROVT b= LER
RNA-Seq

Lasy-Seq v1.17%:
Kamitani et al, (2019), Scr. Rep.
Low cost and easy RNA-Seq (3’ RNA-Seq)

S173)— A% < —4 > X (NovaSeqX Plus*)

#5A3,9608/%>7)L #32330,000m/1L—

O FamRiFNy siemegy  FP220.000M/s
—i&7RNA-Seq

mRNA enrichment

Lasy-Seq

.......

No mRNA enrichment o H

. Ve
. i {1 .
2 [Pooiing RT indexing - :

.
.
.
.
.
.
.
.
.
.
.
Sequence

Reverse transcription
2nd strand synthesis 2nd strand synthesis
End-repair

dA addition / ligation

RNase treatment

Size selection Tagmentation

B FoR

Sequence

PCR
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fatolaF ]

Time

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

0-A06

0-A08

A%iE / Room A

g

BHOZEHTARIOYL /0 T7RFvI0
BRESLUZORE -RUEREREAIC -
RE EH (IEAKR) - ZR EB (GIEX) -
FER (CEX) -BR—% (LEX) - JIF
RIE (LEX) - Bif B (EERITREMRR
)

KE - BEEERAGD SRBRENDRILSELE
EBICH T BB

B HME (EMNKR) - R E— (EMA) - &E
BA (EMA) -t BE GUEA) BB =R

B GRMK) - #9K Z8h (RNK)

BT Y RIH SN —RrAKIEE & OBEEY
2 FIKRRBRKIEO EHRE

it T (RRZFA) - FE#BT (BF
K) - B EF (KRALA) - 17P9 BEEL (K
RAMK) - A8 R RREZTFK)

EFNITRICE T 2BRE Y > DTS
ICBTAHR

TN ETT - BRES - 1 KE(S
+ BR F(BAEsReC)

WERHICH 3 REMAR OB T AEENR
i RA (EMAP) - R E— (EMA
#) - BREE (REBH) - hEEF (EM
KE)

R 2MEOFKRBMRARICE T 2 EYRE
*BED (RRETFAFRERAMLHLARZ
HRED - K BE (REZFRFALRARM
LHRARZHRE) - Bh BF (KRAIAFE
BESEERE) - T R RREATFALHRER
BARER)

k7 / Break

%4 EEBang Pun~ >/ o— a0/ > —
v A BT BABAKETFERY ORE - B8
o) 7]

HER B (R AR 2 (RBX) | B
= (WFEA) AR FHL (WFEK) , Sasitorn
Poungparn (F25RA>avKk)

7 I/ BIEEERVARRE IS 2HEEY S
SHRUBROH SO TE — IS THERE
HBOEEIIONT -

*ER BAE (RIFK)
P BKT (RBA)

HHRRICH 1 B EH OREMELABTFRE
# (DOM) DMK Ic5EZ 28
T R FEAFT GREBRFALR)

- BB (REX) -
- TR BT (RIAKX)

Y5 T Trigomphus melampus BISRNT 5 A
¥ —ORR LA HBE~OER

HEAE (FEREXTA) - El B GREADR
TEE) - A EETF (KRABK) - LEFE
(FBX) - FH R (RREFX)

Wit g 35 1 2 BT RN DR AL I
21T

*HH BEIKXN) - FHE
)

BRI KRR

BRI

Time

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

0-B08

B£4% / Room B

FNEESNREORYEHRERTT 5
B AR FRAICE T CF AR
*ARTEMET GEABR) - MEA & GEXR) -
RIERER T (RABT)

HEERAOHESE ICL ZERFEBREOE © T
EMEIEBLT

Ml (GEEETAR) - EHL AT (EEET
R) IRk (BER) - AR RN (BEBD

BREN —Y—2RAWESEITVE - 27Y
DRBIERECRIEORR
*EP AR (RIX) -#EF (BRIXN)

RBRHES < T SRSROERR | BRG
BEAy a4 XHBLT

* LHHEZERATFRERZRAMHEER
FHARH) - R BEF(REXFRERFARABI
HAEREMER) - L& FERBPRERZRER
FHARH) - FH RERREXTFREARRA AR
%)

I — ARSI 51 BRERBRBDORIARE
2B Y 2 HE¥HIFT

)l B (RARIK) - BAEER (RARL
x)

FEAIMETTICE T HEBEMOBRE, 2
Z b, &HEAXR

MRE A - INEE B GEARR - BEEGRS -
FAE)

k7 / Break

AZRAWEFF T ahs O hROERROIT
B

HLO BT (R - BI) EEH— (@R
K- BI), ZEAE (FRA-EBI)

FIRRRARRAIE IS 35 1 2 BURDNAR ORI - F
OB BB E T 3B

RINEE (RERZFA) - AR BF (KRAL
*K) - 1EFE (REK) - FB R (RRAXT
)

EFIFIKICB I BA 2 DRERB L VZ
o7 3

*ER BN KBTI ETTF - BRES
(BKE - 82

FAYAHNTAVHRORARATORED S8
B’

*2EAE (FRA - BI) - EHA—(HR
K-EBI) - LOBF@ERK - BI)

FHRINHET 2 REHE | B CRARE
IEALT

REF (RREZFA) -BRE REEX) -
1EFE (RBKR) - P EEA (KERAL

K) - AB R (RREFK)

fatolaF ]

Time

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

0-C06

0-Co7

0-C08

C&4% / Room C

g

L LEGNT TV b BREOBESREREE
& -2E68K L DT — X EAVIRTE-
AR (GRILAR - £&) - —# 5k KR
R &) - K2 & GRREL Y
Z—) - SE WAL (ALK - £5H)

ERRYEH EHEYL—TEERLIEY
=0k 3. =7 i)

KRl B - BL BT - 3% BE - BEEN R
A EM (BLRIK)

AERRICL DA 7ATSZF v/ OXKE
R

BIER (ENK) - BR A (EMK)

BEFARNRET 2 MEREICH T2 EER
VEOLFERE

R EE (RTHAR - T=R2) -9 F (R
Ik - HFLER) - LORE EEH

B - R)INF (EES) - B AR (FE
TRERYTy o) - hEH R (RK - ERE
B - ok BE (RIMK - HFLER)

TR/ A FICL 2EROWHI & HokEE A
DEFEZ O Y AHEERDRIE

CNBOs T, WEER, ZAWMTF, HHES,
R (BN - B)

BEHE (BLE) s 2BIREERYOF
e RRICOWT

AR B - Rk UK - 86| B - BT RH - A
AR - 21 T

k7 / Break

BBEOBHLBBICET 3 TCs2 AL ERR
KRONEE

BBHE (BBAK-BID) -l &t (B85
CBEED - B B (BEX - BER) -
% HT (GRBA - BEWD

WER IS5 2 RBRBEOT— A B7KYE
RBOHANHICRIFTHE

FE RN RIEARA, ERETX) - A
SEREEER AT

NERBERVESN TS0~ OBBHIB
Fik& Z OFVE

R BE GRLA) - SHBA Gk -k
TTHBER (REA) - PR E- ELR) K
g GRIER) - BAEX GRLR) - B
KEB (FALK)

HaH & RRLIC L BEAREE b REDOR

DENLTRHELUALERT D ?  BHR

ERBRIC & BT

CREBEA GIHEA - BR-2) FEER (&

KR EARE GAEIK - BRE) , LERRA
(EER) |, Aaah (EEH) , Rk G

KR

KE & 3 (Trapa japonica ) OGS O R

RATE (EMK) - LB RIE (SHKR) -4+

®E (EMK)
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s

Time

9:00

9:05

9:25

9:45

10:05

10:25

10:45

11:05

11:25

11:45
~12:00

0-A13

0-Al4

0-Al5

0-Al6

0-A17

0-A18

0-A19

A%ig / Room A

MR KBAERES (Hypolimnion ecology) @
*E| G55
hEH— (RK)

FREOBEYERRISE B FRMOLER
*fEi A (RERAK)

BERL LUCRAANICE T 2 REEEE~(T
Bt FHEICEE LT~

hE (refEk) ( LERF (ERW . B
BEh LA RE ERED ( REE
i (EEH)

BEERRKB IS 2HBYBB~0OBRICH
T

*2IMFE (EEE) - LORE (EERE)
I (RTHA) - hBH— GRAEEH)

- il

HERRBIC &L VELCERRARICE T IR
FHERY AT LORH
iR (RIMA) - RREE (RIHA) -
ANTE (RIMA) - BRAE GRIMA) -
HBEET RIMHA) - 9T RIHEA) - LA
RE EEWH) - RIS EBHFD - B
H— (FE7 FAYFv o) - dfH— (RK

1k / Break

BERILAICE I 2RFEERY EHEYORE
L]

REFA WFA-B) , KPHERE (WFA -
8), WARE (ERW) , MHEH (R -1
B, ERRE (RK - £7F75)

BEMIC & 3 RHREATF RN R ICEER
ENER 208 9FY 1 XIS IC & 2P
CLORE (EERED - BRE— (ERED - Ak
R (RK) -k (rék) - LERE (BR
B - % () &F ERED - KBHA
(HFEX)

EEFRBICS I 2HNRERBIIOVT

*fea kR (IHEAY)

BRI

Time

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

12:00

0-B12

0-B13

0-B14

0-B15

0-B16

0-B17

0-B18

0-B19

0-B20

0-B21

0-B22

0-B23

B£4% / Room B

0 W

FERFERORRYS RS
B R (REAER) - BRA— (RRAZ
B) - AR # AEERBFEREY L)

HMEBRRICE T 2ERET 1 BOEBE LU
A BB HIRAALLB

o EREE (BARR - B2 - 2 BA GRKB -
EE) - BX BN - REEH - BERES T
£FF (BAB - BR) - ERF (B
EsReC)

KB BYBS T/ NITIVTHEEUYT/ b
* > ORIETT® & RBER

HER EX-B) - BETE (EMK-

) - BEL (K- E) - ZATF Bk
=)

Study for characteristics of trophic transfer
efficiency (TTE) from primary to secondary
production based on zooplankton functional
composition in eutrophic reservoir during algal
bloom

*Hye-Ji Oh (Kyung Hee Univ.), Geun-Hyeok
Hong (Kyung Hee Univ.), Dokyun Kim (Korea
Institute of Ocean Science & Technology),
Kyung-Hoon Shin (Hanyang Univ.), Kwang-
Hyeon Chang (Kyung Hee Univ.)

Seasonal variations of symbiotic bacterial

iti i with d
*Taiabur Rahman Tuhin (The University of
Shiga Prefecture), Most Fahima Ahmed Anny
(The University of Shiga Prefecture/
Jahangirnagar University), Xin Liu (The
University of Shiga Prefecture/Guangxi
Academy of Sciences), Shoko Hosoi-Tanabe
(The University of Shiga Prefecture), Syuhei
Ban (The University of Shiga Prefecture).

KAT R ERT B I EAESNRED 2 0
EOEA
IR HEE (R ATRA)

k7 / Break

Bliod b REEICE T 3 OREEROR
W L TR OHEIG
I A GRARHEHD)

AREIZVADEEERICHET 2HE : BEE
MOTUAYTIVYARHELT

IR HE (LK) - EA B (BEKR) - R
RIR (BEKX) - FEZE (RELX) -AHE
E£F (KERAAKX)

BOKRICE DRSS T LERORETFR
YR RE (BBHER) - R2A X GEBA)

YV IBERBOL FORRST 4 TR TH
BT 3, EEREHBICHT 2BAROKE
FRITHEE (FEBA) i EA GEEHD |
EEAR (FALA) « HELA GEK)

TEEBHBR OKEA
*RRER (FREEK)

Efs RTERICE T 2 BREOME - BEX

e Re NBRK
BRE- (EEREBRERESR) , TEHA
F EHAE) ik (AALs

) HEEE (EREWRA

fatolaF ]

Time

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

12:00

0-C12

0-C13

0-C14

0-Cl5

0-Cl6

0-C17

0-C18

0-C19

0-C20

0-C21

0-C22

0-C23

C&4% / Room C

N i

HEEYBRBRTRINLERY - ALROKE
(<319 % BE53 1%/ Vulnerability of the coastal
wetland Kahokugata to Disasters Revealed by

the The 2024 Noto Peninsula Earthquake

*EiE A CAL R F=E (A
RABHRM) - KR EX (RIREEXS) /
TAKAHASHI Hisashi (Kahokugata Lake Insti.) ,
KAWAHARA Nanae (Kahokugata Lake Insti.)
and Masao Nagasaka (Kanazwa Seiryo Univ.)

[SAMEEEEBL DM (- & 2ALRABIE
BETRUAEERRG~OHEE EHL LD

B - kIR EX (£IR2
< B E G BH)

BARE)

RIS E T 2 BRI & Bk AR B

Eoxf

8| A CRICEHEN - B8R Bk (A
WEED - ®EH L (B)IRE) iR Ex
(£REEKX)

ARSI 2EABAS IaL—2ay
SRR CBEED - AR EX (SRERA -
ARIRHEER)

MR B KICED B 7 0 X B0 FEAKREIC
20T

kIR ER (EREEK) -8
BHRA) - B A (TR

BRLREY A ET 3 PIOREERHE ZD

Ee

EHER (RERSERIT - RAIEY (B
BRI - EEHEE (8RN

k7 / Break

TREFERERE+TSILRRORRET &1
*RE DR

R - OB SR - B EH - IS KL -
KEFAE (BB EER)

FRETRPORFETHREOEERR  H1

BRREAVEARR

R BA - RE B - HH ERKE - BIELE
(RF i)

BRR= 5T ORI IRE & RAER
B0 8 (ZEXR)

FRBIEBERERY BT 2 KEL R
151 3R A D B8R

O (BRERRERAStY &) - BHER

(REERBAELY2—) - BARE (B
g Eva—) - EEES (BEREE
BlEt> &)

B A # > & DRELA S RIVBEAEORER
A A A > OFE

“EE®E EB— G, BEA) AN & (EE
IR -IN G 2 —7 )
FAIERRRB RN 2 BT E

*h¥F KB - SR T - HHE RF - LA TN -
S Ef8 (B - A T (LK)
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13:00

13:15

13:30

13:45

14:00

14:10

14:25

14:40

14:55

15:10
~15:30

A& / Room A

b3 % T-2 / Organized Session T-2
NRFRETHKEQNE- 8- AFAZELEZNA
ERROFKRBRLS

*E:#F ©

GEBERII KR, fepkfm 80 (Rlffix

%), BIARTF (BEHRENERR L 5—)

0-A20

0-A21

0-A22

0-A23

0-A24

0-A25

0-A26

0-A27

5N - BRRET I AKEOLE - BE - 7
SERERE L L MBERROFHEIRS

MHET CEBRA - B - EEEE (R
K-BI) -RIERT ERHer5-)

IFFET -
L OWEE
BIERT - 55 - £50 - BHE -8 GEERR
+>%—) - Mulatie Mekonon - Hibre Mengist -
Solomon Addisu (/XN LE—ILK) - SASBLLE -
Diego Alberto - Z/R &' X —{f— - Getachew
Bayable - Robel Milashu - {2 — B8 (BIffik -
HT) - Ayalew Wondie (/S/\LE—LK - &2F
R AEREE)

RFBOFTATHAEBYRT

AIHEE FO—VICL B4 FRICHEBHT
AT+ 4 OEREBHIET WK

*S4$34f - Tadele Melese Lebeza - Getachew
Bayable - Z/& Victor fii— (BIffik - BI) - &)l
AHRF (BBt 2—)

AR RBENLIHTATFA BRSO
TRILF— - REEEUITOBRR

*BE— (BUEA - 777 b I -
Pranshu Bhatia - BEEIES (RUffiA - BT) -
Nigus Gabbiye Habtui (/N L& —ILK) -
BB - FHEES (BIEX - BI)

k7 / Break

Accelerating UASB Reactor Efficiency: Strategies
for Rapid Granulation and Cost Reduction

*Pranshu Bhatia (Rlffik - BT) - #AE— (A
flik - 77> 7 by TEH) - ANMRTF - i
=B - FHAER (AffiA - BT)

KT A THL RN FROBR, LRKRS
& CIERIERIR

HMERER (BMA - BT - 5T (BER
K- EE) - WAE— (BRI FvT
ZH5F) - Solomon Addisu (/XN LK —ILK)

Cost-effective cultivation of Ethiopian native
strains of Lir using
digestion effluent of water hyacinth

*Most Fahima Ahmed Anny (Jahangirnagar
Univ.), Taiabur Rahman Tuhin (USP), Xin Liu
(Guangxi Academy of Sciences), Ayrkm Adugna,
Mutsumi Sekine, Shin-ichi Akizuki, Tatsuki Toda
(Soka Univ.), Syuhei Ban (USP)

Evaluating food quality of  Limnospira fusiformis
from Ethiopian soda lakes as a food for

crustacean zooplankton

*Amare Mezgebu (USP), Xin Liu (Guangxi
Academy of Sciences), Minwyelet Mingist (Bahir
Dar Univ.), Ayirkm Adugna, Tatsuki Toda (Soka
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L7,

o L
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G F ARSIV TC, 1[5 H 2022/7/18 —
7/20, 2 [8] H:2022/8/16 — 8/19, 3 [a] H:2022/8/31 — 9/2,
4 8] H:2022/9/19-9/21,5 [A] H:2023/5/29 - 5/31,6 [A]
H:2023/7/8 — 7/11 DA FE 6 [Bl, —ERFE Z & 1TEK
ERAK LT, T LTCEOEKEERESHTHASHEC T
AHih L, AR S - REY (SS) % ikt
BEE L, B oKD A TRRERI R Y
O EERE (TS 2017) ZHWTHEL,
U UleEER L, ARITZEOH T 2022 FEORE R
Ze UL AR L T2,
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[l B OFE (R E:A 444.3 m¥/s) Tl &N
IR W, Fe-P BENRHIC LA L7z (Fig. 1), £
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AR FLIZEBEZOND, —F, MEORK B/
Solz3 [ HOFHE (RRFE K 97.8mYs) T
L, VRSN &V R R I T Fe-P RN KE
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E.: 30 F 0 e A -4
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Fig. 2 Fe-P JR & & i BEfR
(3 [51H:2022/8/31 —9/2)
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ARG E LEEPHBENEDITHLEEZD
b (eg, MEH, 2007), Z O XK 5 Al I R
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ERICBIT DR TE CTIRWWKND 7o T, H#
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MLtz &5, HORBPKBEEL & 20 it
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~ 7 a—7KILEFAEKY (DOM) O AR
THY, WE~KAT D REROMERBE K DOM O
10% % fAa79 5 & RS 5TV 5, MFE DOM &
KA COUZVEF T B IRF T — N TH Y, ORI
DETHEDOERE R T HS RIS Th D, £t
DOM |3 AEM O BRI EE 5 2, MESED
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T %5, DOM DZEA 1 =X LIZI%, DOM D5rf-
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2. MEEHE
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— 7REARH (k& 13 FE 31 43, B 100 £ 39 47) (2
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— (JLB02um DA T A T 4N H—(F&X) BH
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£, BFohTz 3713 EOF E— 7 IS <
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DOM D 65%% (5 7=, F1-, B H i (DOS)
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W7 n—7"CRIAIS -, S 612, DOS DA ZFEEL
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BRELTWO RN H D, RO TIE, HEREL
T RS I, TAUTEONTA S-Sl
DSEIEE IR 202, LI UL EZERR
BIMHARIKE L 70D, O, HEEM RISy iR
PERBIEEZNER L QW DAEE, KiE~0FE
DIN flfai & U CHRE LI5 5, LasL. SIS Uk
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My7Z o NUOMBIRT S Z LD ZAUCHKT
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247 I Trigomphus melampus F@BRHEM TS5 17—

FA%E & D MREADER

ANBSAERR AR, dELBE (Fr & K OPRER)
tREFE G - B - 15,
FEPR GRE TR - OHERE A 28 8H5R)

FEIIC B W THEED T T A4 ~— &Gt LTz,

TIA~—OFEFF RN HET D729, Aiko
aY @ 4IRS L AT (B
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T/, BRBANEHO DM TRKEZITW,
eDNA filitit%, it L7c7' 7 A ~—%& Hu o oAk
BEAT- T,
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1. Background and Introduction

The Upflow Anaerobic Sludge Blanket (UASB)
reactor is a widely used technology for biogas recovery
from a variety of substrates due to its simple design and
operation. UASB reactors have been effectively employed
in treating substrates from diverse biomass sources,
industrial wastewater, domestic wastewater, and sewage
sludge. In recent years, there has been growing interest in
the use of organic green juices as substrates for UASB
reactors. These substrates offer several advantages,
including high biodegradability and potential for
enhanced biogas production. Within the SATREPS-
EARTH project, water hyacinth juice (WHJ) was
identified as a promising substrate for biogas production
using UASB technology due to its high biodegradability.
Water hyacinth (WH), an invasive aquatic plant, poses
significant environmental challenges, and its use in biogas
production could contribute to both waste management
and renewable energy generation.

Despite the advantages of UASB reactors, several
challenges remain. One of the primary limitations is the

extended stabilization time required for granule formation.

Granules, which are aggregates of sludge, are crucial for
the stability and efficiency of the UASB process.
Additionally, the operational costs associated with
maintaining mesophilic (37°C) or thermophilic (51°C)
conditions for anaerobic digestion are substantial, with
previous studies indicating that heating can account for
30-40% of the total costs.

To address these challenges, this study aims to enhance
the efficiency of UASB reactors in two key ways: (1) by
reducing the granulation time through the addition of
biochar and activated carbon, and (2) by operating the
UASB reactor at ambient room temperature (25°C) to
minimize energy costs. These strategies could lead to
more cost-effective and sustainable biogas production,
particularly when using WHIJ as a substrate.

2. Material and Methods

WH was harvested from two locations from Japan. The
harvested WH was crushed and compressed to extract
WHJ, which was used as the substrate for subsequent
experiments.

Granulation UASB Experiment: UASB reactor with a
working volume of 450 mL was operated at a temperature
of 37°C for 120 days. Three experimental conditions were
tested: UASB-Control; UASB-Activated Carbon (AC);
UASB-Biochar (BC). The substrate-to-inoculum ratio
was maintained at 1:1. Biochar and activated carbon were
added at a concentration of 20 g/L. The hydraulic
retention time (HRT) was gradually reduced over the
course of the experiment, starting from 4 days and
decreasing sequentially to 3, 2, and 1 day.

Room Temperature UASB Experiment: A separate UASB
reactor with a working volume of 860 mL was operated at
ambient room temperature, ranging from 25°C to 27°C,
over a period of 189 days. The HRT was varied
throughout the experiment, starting from 4.0 days and
progressively decreasing to 2.6, 1.6, 0.73, and 0.35 days

Accelerating UASB Reactor Efficiency: Strategies for

Rapid Granulation and Cost Reduction
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3. Results and Discussions

Granular UASB Experiment: All three UASB reactors
maintained a stable pH range between 7.06 and 8.06,
which is favorable for methanogenesis. The biogas
production increased as the HRT decreased across all
reactors. The total organic carbon (TOC) removal rate
exceeded 80% in all reactors, indicating effective
degradation of the WHJ. Notably, the UASB-AC reactor
exhibited the lowest TOC levels in the effluent from day
14 to day 90, suggesting enhanced degradation of WHIJ
during this period. Granule formation was observed in all
three reactors, with previous studies indicating that
particles larger than 500 um qualify as granules. The
results showed that granules formed in the UASB-AC
reactor by day 90, whereas granule formation in the
UASB-Control and UASB-BC reactors was not observed
until day 120. This finding reveals that the addition of
activated carbon accelerates granule formation by
approximately 30 days compared to the control.

1800 1 mControl mAC ®BC

E 1500

2

S 1200

N

‘@ 900 4

@

e 600 - ‘1 Granule

L formation

& 300 1 | [ [ ] Average
0 2500 pm

Day60 Day90 Day120

Room Temperature UASB Experiment: The room
temperature UASB reactor remained stable, with a pH
ranging from 7.6 to 8.5 throughout the experiment.
Despite the high suspended solids (SS) content in the
WHIJ (ranging from 1.2 to 43.1 g/L), the reactor achieved
an average SS removal rate of approximately 74%. Biogas
production increased as the HRT decreased, with the
production rate reaching 3.1 L/L-reactor/day even under
conditions of low HRT and high organic loading rate
(OLR). The methane content remained consistently
around 80% throughout the process. When compared to
previous studies using WHIJ for anaerobic digestion, the
methane production rate achieved in this study was the
highest, averaging 2.3 L/L-reactor/day. These results
demonstrate that operating the UASB reactor at room
temperature yields higher methane and comparable
organic removal rates while minimizing operational costs.
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[
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1. Introduction
The demand for functional and nutritional foods is
the

awareness of the role of food in maintaining good

surging worldwide, reflecting developing
health. It is crucial to ensure that diets are rich in
bioactive properties to help prevent and even treat
chronic viral diseases. Recently, Limnospira
(Spirulina) has attracted attention for strong potential
as a valuable food supplement for preparing high-
nutritional foods. It contains numerous valuable
biomolecules, such as proteins, carbohydrates, and
pigments. This study focused on the biochemical
compositions of four native Ethiopian strains of
Limnospira fusiformis using anaerobic digestion
effluent (ADE) from water hyacinth overgrown in Lake

Tana, Ethiopia.

2. Materials and Methods

Herein, we determined the growth curves of four native
Ethiopian strains of L. fusiformis (Lc-30, La-08, Lc-30,
La-32, and Lc-30) using ADE from Eichhornia
crassipes (water hyacinth). The algal strains were
cultured in 100 mL of Erlenmeyer flask containing
Spirulina medium (SM) as a pre-culture at 30 °C with
light intensity of 250 umol m™ s and light cycle of
12L:12D in a growth cabinet, using a shaker (80 rpm).
In this study, all the media, including ADE, were
sterilized by a 0.2-um pore size polycarbonate
membrane filter. ADE was diluted by autoclaved
MilliQ water and prepared undiluted, 2-fold, 4-fold, 8-
fold, and 10-fold diluted ADEs as algal culture media.
All experiments were carried out in triplicate, and
optical density was monitored at 730 nm. At the end of
the cultivation period, photosynthetic activity was
measured as Fv/Fm ratio with a PAM fluorometer, and
the algal cells were filtered with a precombusted GF/C

glass fiber filter and rinsed with distilled water. Then,
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the filter was dried in an oven at 60 °C. The dry mass
of the algae was measured by using a microbalance.
For biochemical analysis, algal cells grown for six days
were collected with a 20-um nylon mesh, washed three
times with distilled water, and then lyophilized in a
freeze-drying system and stored at —80 °C until further
analysis. After the samples were thawed, carbohydrate
contents were measured with phenol-sulfuric acid
method. On the other hand, a 200 mg portion of freeze-
dried algae was mixed with 25 mL of distilled water,
followed by the addition of 100 mL of 95% ethanol.
The resulting precipitate was collected on a pre-
weighed ashless filter, washed, dried, and weighed.
After combustion, the weight of the remaining dietary
fiber was calculated by finding the difference between

the weights before and after combustion.

3. Results

Even though the 8-fold diluted ADE contained a
limited amount of phosphate, the maximum algal
biomass yields reached up to 0.63 g/L, 0.61 g/L, 0.52
g/L, and 0.51 g/L in Lc-30, La-08, Lc-30, La-32, and
Lc-30 strain, respectively. The percentage contents of
total carbohydrates and dietary fibers were 36-46% and
2-7% of the total dry mass, respectively, higher than
those in the SM. Fv/Fm was also greater in the algae
grown in 8-fold diluted ADE than in the SM. At the end
of the cultivation period, phosphate and ammonium
removal rates were >90% in all the strains except for
La-32.

4. Conclusion

We concluded that cultivating Limnospira using ADE
from overgrowing water hyacinths could mitigate
future food and biofuel demand through nutrient

recycling via sustainable utilization of the macrophytes.



0-A27

1. Introduction

Limnospira, commercially called as “Spirulina”, is a
filamentous cyanobacteria, able to grow in extreme
conditions and suitable for mass cultivation. The
nutritional importance of this microalga was widely
investigated with various nutritional and pharmaceutical
advantages, emanated from its high protein content and
other bioactive compounds. However, the contribution of
this microalga as a food for zooplankton was not
addressed yet. In this study, we evaluated food quality of
the indigenous Limnospira fusiformis strains isolated
from Ethiopian soda lakes, as a food for crustacean
zooplankton: for the Cladocera suspension filter feeder,
Daphnia magna and the selective feeder calanoid
copepod, Eodiaptomus japonicus. This study has an
implication for understanding the suitability of this highly
nutritious cyanobacteria as a food for zooplankton and its
role in carbon transfer between phytoplankton and

zooplankton in the natural lake environment.

2. Materials and Methods

Four strains of L. fusiformis namely LA-08, LA-32,
LC-23, and LC-30 were cultured with the modified SOT
medium under a photoperiod of 12L:12D, light intensity
of ca. 440 umol m™2 57! and temperature of 30°C. After 7
days of cultivation, the microalgal food was harvested and
fed to the experimental animals with food concentration
of4 mgC L! for D. magna and 3 mgC L™! for E. japonicus,
which is above the incipient limiting concentration in both
species. Besides, to clarify dietary lipid limitations in the
food, cholesterol and eicosapentaenoic acid (EPA) were
supplemented via liposomes to LA-08. Newly born (<12
h) neonates of D. magna and E. japonicus nauplii were

cultured using L. fusiformis LA-08 as food in aged and
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filtered tap water (ATW) at 20°C, with a 12L:12D

photoperiod and light intensity of ca. 180 umol m™2 s

The food and ATW were changed daily, and survival,
growth and reproduction data for each species were

recorded.

3. Results

Results showed that L. fusiformis was ingestible by D.
magna regardless of the strain, but none of them support
the survival, growth, and reproduction of the daphnid.
Supplementation of cholesterol completely resolved food
quality constraints of L. fusiformis LA-08 and improved
the survival, growth, and reproduction. Addition of EPA
was important once the sterol limitation was fulfilled. This
implies that lack of dietary lipids (sterols and EPA) was
the major constraint of L. fusiformis as food for daphnids.
On the other hand, E. japonicus did not ingest L.
fusiformis at all and nauplii died shortly without further
developments. Due to this, supplementation of dietary
lipids did not change any of the life history traits of E.
japonicus.

4 . Discussion

Although L. fusiformis has outstanding nutritional
compositions as indicated in many literatures, it is not
ideal feed for zooplankton due to lack of dietary sterols
and insufficient polyunsaturated fatty acids, which is a
common problem of other cyanobacteria as well. A
similar study conducted with Arthrospira platensis also
showed sterol limitation as the major food quality
constraint to support the growth of D. magna. Based on
these results, it is possible to conclude that L. fusiformis
could not be an ideal feed candidate for zooplankton
unless sterol

accompanied with other containing

eukaryotic microalgae.
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< (V¥ K DSi:50~175 umol/L, NO5:39~402
pumol/L, PO4*:0.05~12 pmol/L, %~ VU DSi:28~
157 pmol/L, NO3:5.4~370 pmol/L, PO4-:0.03~11
pmol/L) . {RIJIIAPRD FHEH M F1T 2 HeZ D
REBEMOMER & L THRRHZ D, N
BRSO KOREIR - HGREEEN N D DERL
B LTV D ATEEMEDS @Y, 222Rn I FE X BEAEAF
ZE L [ARRIC I OB HE K TR L 0 & 2 47
FEE, VRO 2R BEAZRETHZ L TE
FEJFAKOIREGIRIEL KB T& 7=, F£7= CDOM i
FEICBI LT Tk & He Tl X B e L
REZAZR LT, Rn{RE L CDOM REIZY » Ko
& TR AR HE(DSI, NOs, PO JE & BIRPES 4 5
AT Z & D B 1| -3 JE Ht T K DIREIRAESC N D
FEREOWBIZADTHD Z RSN, —
JTH~ Y CIEFRBROMAITR S, PAgHMED
ORI T OB EC—RAEEMIZ L D
CDOM 2 F5H | HEREW D D D 2?Rn fitH 2 o 2%
MEZDND, ZDH, Z~ 1 OKEJR - K%
DOHEEITIT R/ 2 FIEE RV DLENDH D, 4 H
R OB IR AR BB BB E 2 T XY
FEAZREERIEEIREIC OV C bR 2 BT 5,

HIE. AROPTEIE, ARMETEA R E B Rk d 3
D3R & 52T FEhE LIz b D TY,
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* R EE, R OET (
T Fw GEBRFRFEENE AT 7est)

1. ELC®HIZ

U~ e TR, R (iR Z B
%%%mb,ﬁ%ﬁvMO%#otﬁ%%%ﬁﬁT
LIEMROEHEE CTh D, ALy~ T T84S
HTH-Th, ML TERGFTCHERD £
Vat A RFEOERBRERRE SRR D Z LN
E<monTnad, finnAy ot XE b o
4~ b B/ Z Macrostemum radiatum (UL F A4
<) 1%, AOEMICEEZES, —FHT, TAanNTY
~ bk © 4 Z Hydropsyche setensis (UL FFNT) X
U~ —~ k¥ 7 H. orientalis (LT L~—)
%, AT~ b Ayva S XE2b 5, A
DORERSNERCIENED, BRGNS, T
TRUNS =D PR EFEST D288 (77~
7 NUETe) B, AT~ OFBNHRET 6 (4
RV E~DFEEYZETT) ZHEELTNDET
MTx5, LnL, BENSBEE TOIHRIZEW
T, ¥~ M TR OEERITML Th .

JEREE, Iy~ e rIBRNE<ARTH S
LR TIE, W FAPRLIR A4 (Drifted Fine Particle
Organic Matter, DFPOM) &EOEINNH SN TV 5D,
DFPOM (v~ hE7 T OHEIR LD, X A

e BERIICH, FEREEIT R D L T En D,

UL, fERENE bR, v~ FE7r T BFH

ﬁéﬁgﬁ#kwio’ﬁm¢6#iT%T%é
Z T, ARMRITE IS, BREICA vy 2t A
f@éﬁﬁ;é@%ﬁ@%k%%%#ﬁ?étb
Fl— I CHRE LA AT~ T T DGR
IR U7z, SIS, WNBREE (fHERER) OiEWIC
L DHEIROENEH NS T D72, X L) e
FRIT | CHRAE LT b~ — OREEJE % il L7,

2. MEEARE

& L)1 & BRI O Z 3 Z 3R S % %
E LT, ZA)IE LT, ERICEREMSCK Y
L b TR QE)KHR, KERFFIET), BELO
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RBEELT FETSHYRDEER
BREMEA v a4 XITHEALT

REEFRFRZGEARSUCR A B ARERL)
FEF IR (B REERTZERE B AR ER)

B A o x b oM B QE)IIKR, BRESRE
B &, AKEIE LTI ke KR, %
BIREERH) 23R, & 1 S 2Ratas L
7o, FAARIE, 2023 4E2 A 16 BIZTFHI, [F4E 7 A
4 BicAi BIL, [R4E 7 B 24 ISR CTIT o 72, %
FRATH R I, BRI ER ORE, )R IEAKDEK,
T Rrxy T FERE, ROTHRY TY
~ hET TEIRERE LT, ERETIE, Bk
7’V % WV C/KH Chl. a &, DFPOM &% HIEL,
WY IR - 8T T 7 b
BB A BRI L VT, &b, BELEY
~ T TOS bR AR TCE A A
v, FTANT (FERID, v~— GBI U
JI) ORI E W T EENE T 51T > T2,

3. BRLEEE

W77 7 N ATHILENICERZ S BIES R
703, HALEN OB SRR IR O SR TH 5
VR ST, BN TIZ L D ZWEIS TR A EE
BMNBIE I, £, BT 7 7 R AR
B OB INTBHEEENIZIEA LT, bl
AR DA DN D DB ST, Tivbhb, &
~ METZIRERRICKE ST 7 bR EER
ETHRTIEARL, R E 22D 0T WBEEEN
HEEZXLNE, 2T, EHHERTH T
¥fE (W~ 7> 7 b - MEEE) %3 O0EE
TEREIZ /B L, 1®IRFEEL (Manly's alpha) & VT
~ MBS T OBRIRMEARASTFER, A4~ XM
TS 5 TipilietE GEAR) |, FaoNT0F TpilEtk
(B ) AR EIMNET D TEAM], vi~—
% TEAM) OB ZRIICIERT 5 2 LR
Shic, Fo, BILENEME A X THE LI &
ZA, FTHNTRUNL—TIE, AviyathA XL
Dl éwﬂﬁﬁ%§<ﬁﬁﬁé’kﬁfénko
S%IE, Vv NET T OREMOBIEZEL T,
BONTERREEBETLTETH D,
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1. FLOHIC

FruevlH, AVSTEBLIONNESTH G
FREPT) &, Shib NS0 WNE oKz, £7-
AR R BT D etk A = O BBREEE LCHIA
THKERRTH D, EPT IFAFEMEICIS U TE
BIkAZEZ D2 L2k b, BB Sk
B O EEICHEEREFER S L CRHHESND. L
MUZeND, ARICE L TRHANEZL . £D—

OVZIE _BI2EBIT 5 EPT OEEDAMANZET i
Do BESMIBEL2VEY BRED LR
FLDOORBVIZENT, HDHWITH LMERIZ L
% ETFROEH O WH kA FRIT 5 ETHEE R
T—~ThbH, AT, BREFH LA
M7 b T » 7B LY EPT OFJIE EiI2E T 5
HLGEN 72 53T 2 T,

2. MHEEAE

VRERPERR 2 Wi a2 )10 D S FiHERER )1 &
KGN E LTz, 257 mmx100 mm OFEH T 7 U v
R— RICHERZBA LIZbOEENT v 7L
L. FO25%#%2m Ou—7CH#hl-, %
FAAET N ZED D 15 & 60m OFER O TR E
L. f&%E0 o) IKEAHE £ COHPEZ AT 5
EPT 26l L7=, &HI1C, m—FOREEFN D
T~ 50— 100m OFIFHN 3 HiR o KEENIZ)
MOHRIELZ, ¥E N7 v 7% | T ORE LT,
F72, ZO30m FROWINC~L—B T v
(iR H A X : 165cm X180 cm X180 cm) #i%
BEL7, TXCORMT 7132024498 A1 B
8 H S HETHEL 1 MOARENL LT, [ L 7=k,
ELNT v TIBLIO~L—F Ty OV T
TR ST T5% T X ) — )L CHEE L CAFZERICE
B0, TE 27200 FALOSFERIC R L, k%
R L CTEARER A LT,

[CRE9 HERMTAER
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A — RIS B 1 HKERRRLRDORFI=E

3. R

W& N7 728856 11 KU T 32 B,
~L—E 7y AT 2ERBHES N, ZD
WRRIZ 7 e v B I8EK, B U5 ZHSEIK. |k
B 7 I 10 R TH oz, KEfHE»s, mE
DN 2z 20T, BEEREITAEICED LTz
(K1), &5 N7 vy 7 TR Tr I AT eSS
W 1 B A KT EZ2 54.7m T S i=— 5T,
FZ224—52m, BLO5Tm TlxWINnonERE S
ST, 22m X DIKW R T 7T 31 BRI
iz,

4. EER

AFFETIL, HEERIINCIBN T, £ < D5 FRE
KD 20m FREDOR S £THAM L, FFIZ 10m
O S TREEENE -T2, — T, e XA
HYU RETTIZOWTIE S0 m LLEO R & THiE S
i, ARSI BT %5 FICEE S EIERED
BEREMET D720, BT ERITT S 2
ERFBENTWD, ZOEREICEIL T, DNA £
ZHWTZAFZEIC & o TH ARARL X LI L A
FRAE M OBARA LA E U TV D Z LA S 2
Lo TS (K - 42 2008), F7-. 100 m FLfE
DEFETH-TH, WoKEMEN—ELL T Thiu
WAL E 2o =Bl 55 (D - KT
2005), — T, ZOMO/PHEEETIIE S 25m LUk
Y NP S
NG N
iz b
W2 DIz
AR5 H‘ﬁ
WAL DA
REMEDS NI
STz,

p<0.001

1 AKEINHDOFREIZ
DFER

%9 % EPT
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1. [FLHIC

A BB ORECHIC A BB EEY & T
DA, B OEEMTHITENIZ S O TRD b
TW5b. 2O & 97024 (decoration) DIEREIZ DU
TIE, BHITEMORIE & W o T2 BIEIC L A&l
BEO SR CEfFENEA TE 2. LavL, EMICITR
Y OGN LT & o T2 R B LA
BERESC, HERFOEIRICEHIT S 2 A OFE DL RIE S
NTCW5. OIS ZBEET 2121, Tofli s
TR PMIOWTELAMICEHIT 2 Z ENLETH
L. S5, EoOFIIRE a2 N OWMITREICAS
IO DT, MM EITAERSGIC I D
AR RV, L L, M OEFINERIZONT
ORFHIZ L.
WNOEERME N B Z1203, F5 %G9 5 R
FAET 5. ARBFSETIE, fREAMEY  CHEMiT 5%
Z 973 FEZTDOHBIZHONWT, 1) BN D DA
R FREOHHEIZ B D 2 LM OBRELa X K, 2) B
SAMERI NI 351 D EA o S fifi B & A2 B35 O Wy B ER
& OXNGERAE B B MNICT 5.

2. MEEAHE
FED D DWW AT b 2 M OMESC 2 X &

BET 2720, 12, YT oGk L I
AE A & (RIS L S SR B O B ITHR L, SRS
B ERE RS L2, B, Y I E R
CIREMEA O TN E S X, NEY T EOICE
AT DITEN 2 LR L 7.

Tt FEF OIS IC B B AT OB EESC 2 2 N B2
B0, N T KN OARGFEX & i XA [
S e T oRBEERICR L, —EROR
LI % B3 5 10 [E15RE U RIHE R sh 3 2 R 7=
A CEIR DA 2+ X CTRRET 2 BIEEZITV, 0D
RITZC BT 2 BT R Eh S DA % 54l L 7=

efifi e & B SG OWIRBREE & O xts MR & et
T 5728, WiARE B YEHOFTINERE L7 200m D
A X[ T, miAE 0.1 m? F2E O AN OtE, 7K
%, BEAHELZY 2T, NTEASINZ MY
I ETSTERE L, BER OB EZ PN L 7.

OBETHA - IEAME GROKBE - BErbEmpls: .
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FAHI FETSICHEITHEREMDMERE, 2R, KEARER

ARAE)

3. ¥R

AT BT T OLEEER 2B IRA I B L
TR, FREEEER ISR T 2 ED 35 Th o7
HHN P T EAICEGAEHRICER D &k
TOHEL, HEENZHENTO NS T DAL
1L, FEEEAREARIC A TR ER O T3 <, 3
I IO IE ENTEOAEGFERE 5 FH LS
5 EFHMi SN, NES T ORBEEMERET D
&, ARPRIE X TIT P R D R ITBRERTD 90%12
KT L7z, @il T, AR Tkt
RICELIFTE D o7 AT selr Z8EMH
T, ABHOFEHENEVERITE, FEOEAR
AEHRVENE VD BIRARD b,

4. EE

X2 M T OFBIEL, SEORIAT
ZISHRRAERT L Z LN LN, T
REPDICEALEROYBENEE L 22D &S
N5, £O—5T, AEOEMITMBEICHEBIND
IANEAETDHI E RSNz, ARITEE A KT
(CEDOE TAEET B 72w, HEARITKT 3 5 BT
ZROBRICENEZA LS 5. 0=, LM
FE R L Zh 3 2 RIS m il T CHEIN & & 2 & HE
IND. AFEOLEMIZIL, W NEFOMERENE %
SRR DMRIRE R O A TR S s, K
T CIREEARIC L 0 R O E LRI T AR o i R Ik
WAL, EOMEEZREZHIZT D0, EiH FCrfE
BROFENIZ LW TEEOME BT A TIZ < WATEE
PR D 5.

XX A MEST T OHMENTIE, IKIEHEREEIC
ERT DM CEMEN L -T2, ARSI D
RIS OFIZE L 2 2 SO, AEHE & RO %
ROME N GARRHEERERIZERENWEZ X 5D,
FAEM T ONTZERONY — 0%, ZOHEHNIC
BETHHLOTH D, AFITARIGH %2 I CBE)
THIEDN, HEOLOHRICLVHLNZIATY
% (FEk2as 86 [IkEY) . AR A BEBREEIIG L
7B R OEMNE RIL, SEM R OB G B
BETHLZ LWL oTHELD EHRIEND.
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*LPEE (FRCR - B |, EEHR—

Al ZAWE=AF0A 700 ROERADITEISHT

(TR - #ET)

LR (R - BT

1. [FL®IC

AAvanra v, BF 9 HIceEScES
LTRERATAHZETHLNTWAS D, [FShHIX
TAKDIEIZ UFRIOBENREZIRY AR L TWDHD, A
Fraara vl RoORROED FLERNRNTO
EACITEI OB R I T o7 . RERAET
HEROMAICIZE S RV ORERTH 5,

AW TIE Al ZHWT, ATKBEAOA AR
v i ERE L, BN TOITEIOMEH 25K
P,

2. AIKBOEBEFTEBRR R T L

Yookt L CROEN M E R oA Ay ray 2
DEREE=FI 7T 57D, BEN 310mm
O MFEKEEN % Y0 HERT L 72, Raspberry Pi JRFMR
HATEY 2— L2 LK 1), KEEOFHIEEIZAl
L7 U FREGBOITENZ T 7 UW EicE=X
Uo7 Lz,

X1 A% LI A TR EBEA D AT

Al ZARVWV=ERNHNDOITEHRH O RT L
3L AAIOATOYDBEEETILER
FAvara vl aitd 2728, YOLOvS]
WL TETNDOEE T, A vmhray
OB, # 2,452 K(train ¢ 2,145 Kz, valid :
205 £, test: 102 BODEG A HE LT, £7 /LOM
REREAM 2 DL FI2oR L72(K 2),

2 T ILOMEREEEAM
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32. 7RO AT LIBRRUVER
YOLOV8] ZHWT A ahFraushdhat L,
WMAET ) 75— & % pickle 7 7 A WVIARIET 5,
AR AT DO % LLTIZR7 (K 3)

X 3 ATE 34T D o AT LAERKIX]

A vahra Ak Lz U TR E
TR J7 I REPL L 7= upstream & FiEk T HEAl o
downstream. % L CHINEIELD bottom @ 3 >
DT Y TINo0 Tz, ThENDOTY T OEE Al
ERAWTHONT L, AR U 7TNOREHERS 287 & )
W L72(K 4), HEfhEERERD, e Xsh R e L7
= U7 (upstream:7%, bottom:fk, downstream:7)
FRLTBY, AFvubruovhbox ) 7ok
TEL BB ORI Z/mT 5 2 & ZARelc L,

B 43 >DHENT Y T OAEHER

ST AT Z VB ANOTE ST > AT LT
Bler =2 b, UFMEROKREA A an
1y OATENY A 7 NV E RIS L5 TH 5,

& 3

1) Watanabe, N.C, and Ishiwata, S. (1997),
Geographic Distribution of Mayfly, Ephoron shigae in
Japan, with Evidence of Geographic Parthenogenesis.
Jpn. J. Limnol., 58:15-25.
2) Y.Hasuda & F.Shioyama(2019), Life history
and Nymphal habitat of the Mayfly Ephoron shigae, The
International Conference on Life Science and Biological
Engineering 2019, pp44-53.
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SATPRREIRE/KIBE (Z 65 [+ S BREE DNA iED TEET
FEORE EEBEAINIICZE TSR

RN W GRELTFR - Bt - ANHSUERARS), B 2 (RIRANIK - [EREREE ) ,

TR FE GO - B -

1. FLOHIC

TR FIBRAIEIE, TR D FIZIAN H KT
a4 5Z=MThHY, WIVEERICETLES
B OERE A ) EERERERTHD. Ll
EREMNRBROREES D, SRR IE A
TWD LTV 7. FZT, REDNA A X /3—
a—F ¢ 7 ¥(eDNA MB ¥E)DFIH 2 figt L7-.
BRBE DNA [3UK0JR 7 EOBREFIZFET 5 DNA
DO TH Y, eDNAMB IETITERAKOATARET
LR OREEMRAT 3 ATREIC 72 D

ARRFGE T, RIS A BT 2 AWt eE
ZLUEICHECX 5 FEOREEENE L,
EEER#TE & eDNAMB VA E O # 1T -7, £
7o, BEHERIZE2EMHEOE(LE b2 DT
W, bk & s O RIK R AR 2 eDNA
MB {5 Crusg L7z,

2. MHEEAE

(Bl & BREE DNA O EL)

AL 2022 4F 4 HITARENCRABFAE) T7) T1T
Sfc. BHETEMOTR L HAKEZIT, B
YIVEREGE « FHEERAT o T2, K TVIRIER
%, K45 1% DNeasy Blood &Tissue Kit(LA T
DNeasy), JE#B4713 DNeasy PowerSoil Kit(LL T
PowerSoil) C DNA Z i L, COI flkz xtg L L
fea="—Y L1774 ~—%H L TMB %
1To7z. EAIOMFEPEL 80% & L, 56472 OTU
BEZMRAT L=, ZHDHORRERWTHSE, B
& Y PowerSoil & DNeasy D #5417 7.
(Rt & Fhiftis o Heige)

FHAT I 2022-2023 4E12,  PUSR)I(F BRI & B9AT),
ARENNCGLEBFHFA) TIT o 72, IR R ET 5
down-welling zone & /K238 595 up-welling
zone & TSN HMAEZEEERE L, KHUSTER
FEEKORIE, EWEHRE, RKETo7. K
TIATIKE G A 2 EI L CIEIE L, AKE I
DNeasy & PowerSoil, #5713 PowerSoil % VT

), RE R RELFR - W5 B ARR)

DNA ZffiHi L, MB i &iTo72. 246 ORER

T, DURR)I & ARE) DAY RESE D Ll & 17

STz, E7z, WIRMEBRAKBEE x5 &35 DNA il
& v & LT PowerSoil & DNeasy ® &5 5723 L
TNANICONTHELELT-.

3. ¥R

(PRih L BRBE DNA O ki)

Y TNV TATHEHZZAY BR), IAXIIX
H, 14Iv>al, #>»IvraBH%?0 DNA =
E—HAELE L THELN. 200 h, B,
PowerSoil, DNeasy D& CTHBEL TV D=2 R
UBFE, IXIIXF, FrIvreaAT, B
SYFAREDZ < |3ERHH & BREE DNA Tl LTz,
(il & ik o bhig)

= UV ARERIZEB W T, W DKY T VRE
LRV VT NAHEIIL T BEARH -T2, K
E) TR I ABRIZE TS o0, Jeth
VINBEEII LY 2K T, KV IVBERS O
L CWAEAA A SBNTZ. EREO#RICER T
e, 2RAYIRRCIAIIAR, Frivea
H 72 EDZWRHEIZIU) I & AR CHai LTy
7. PRIt X A A RS, KREITIEs v
N FITRENE L b,

4. EER

(BR¥l L BRBE DNA O Lhife)
8 558 O K57 23R4, PowerSoil, DNeasy T4k L
T2 &5, eDNA MB EIFERHTE & R O#]
BNARETH D Z LRI T,
(il & itk o i)

PRI CIEX I B REDS, RB)IICIEr7ahvrs
BHENMEL LTERY, WISMEALEIC X HBREE
R DOE, B AR B A X DN &3
L Tna B BN,

SRIE, MR L BREER O D IZONT
DM 2 LV HED TN 720,
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1. FLOHIC

A B AT AR R S HIERIR AL IZ RIE T
WENKEWEBREA AT, TORKTIEEILR
2ppmV (WMO2023) ThH D, KR~DEMAZ
R 525 Tg TH Y, AN#HFRAETRN 290 Tg, H
ARFELEIR DS 235 Tg & 0% (Houghton et al.1990)
HARFEAETRD 2 BN S Ot 1.5 Tg THY
(Benstviken et al. 2011), KD 0.3 %% Lo 5 &
ENDHOD, W EEGTILER S Ol &z
WTCIERTEARHA RSN Z 0,

WH)INE, BREAGHZ LD — I TH Y,
HELRAD M 23 FE 2 L 7= MR 22 b1 T do 5, Ttk
DOIROEEITED LV &<, RpERoTn5D,
F 72 PR OILERICIE, “MBoR” V< 200
“TeED” BIFEL TV D,

WBFTRE CTIT o T 28I Pl 2 $f % & LT
TR A CIE, KRR A 2 R EE (0.2
umol/L, GRiMeDB 2023) DK 14 f5E\ AT A &
VARt EN T, £, TORARIE ERICEES
LR LTI, WOMHIO#EEL<TH 5w
REMED RIR STz,

Z ZCARMFZETIE, ZEFYIRIKHR A SR S
T AL ORERERHEL, & 5ITIERE~DHH
BERBEGDZ L& HOICHEREZITT- 7,

2. MHEEAE

2022 4EDN D 2024 AR T TEEGH OB IC
BUWTEF 69 BIOFMA A H BT -7, Tz, Fnfl
KA LG I W T, VIR, o2, 7F
D &R A B OOAAREEIT > 72,

BHE, 30 mL NA TUICERBIKEZE- L, 7T
NIARETNAVIX Yy v T EHWTER L, £0D1%,
FIVAT VT B REERKR 0.5 mL % R0 LISZAEY OTE
PR TG SH T, RIS, Mi%FET A 20mL TXUHZ
ERIL, KM DORA X 2 FIDMET AT~ T
Z 7 (FID-GC) TE& LT,

A B DRKIA~OH R, FEXOTF v o 3—
(0.16m?) MW, Fx R "—HNOZEXIL, =7

REE NI Iy
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EFRIGANIKIZCBITAA S VDRERB LUV EFDOZE

FUE - T - BROESE (BXEE - BR)

—IR TR &, BEZEANA TV E VD TR
WCERR LT 228 TILICEAR LT A # 1%, FID-
GCZHWTEE LT,

3. ®R
WO OWRETIX, 7o - PR - HRICOT T
KEFTO, BHEEER (n=69) @ 9 BRI 8 EITHFM
WEmroTe, Eio, FEKRKE & EEROLREO—H
D 5-43 umol/L DIEF IZEIREE DIELEA XV DS
MENniz, ZOHEOHREY 2 FERICERIE L2 & =
5, HEREYPIIIKIE DR HER STz, E 729
PR BI1389 70 )7 ppmV D A X 2 Gk iamE H b
R STz,
5T, Y
FRIZBIT DA
>R OB
1050 pmol/m¥h
(Fig.1) Th -
. Fig. 1 A X HAPFMNL D A X R
4. ER
LN D A X v OFRAEPRIL, Ff s &
BOHFRNAFAET D BN o 70, FAEPD
RN TIEIA X BRI K D A & 5 EEDE
HBTHYBRED A X R ER ST, KAEET-
X, RIEEHIC X o TR OWRIF A Z L IREIC
WEELRFLIEEEZD, L, BBEOAX
DVERL - BRE LT ER AT 5720120%, S5k
DRAENPMETH 5,
KENDIEHN DN TIE, ANOFJNARH 5 1
FEAERD N> T2y, FAEPRTIE 1050
pmol/m*h & IEFITEVMEZ /R LT, S 51T, M
(2B B HALIRE Y 72 0 DR A & Ui &iE, it
FOE¥EToH 5 4.2 g/m?ly (Benstvikenetal. 2011) X
DR 147 gim?ly L odz, ZHUHORERLI Y,
MRS DA 5 it &R 2 B L, AR
I BT ZORIOILER R &, KRz
TOVERDD EEZD,
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1. FL®HIC

467 A U 71 Hexgenia limbata <°H A< Ephoron
shigae(A A w1 7w 7)IIEIC U FROBERE
EV AR LTW5, 5O Burrowing mayfly 1Lk
RETHZETMOENTWVANR, HADEICALL
TWDDTEDARRITRMRDOER /32 LFE L TER
D, FRCHROARBEITIZIEAERETTH D,
Patrick C & Landis H (1998)V1% X # % T
Hexgenia OIEFATEN A BIZZ L TV D03, FRODEIRA
THRNMEEEZDZ LIIREETH Y, Shhix—
FEBE AN BAOFEAKITH TS, HERNICRED &
LTWb, LML, FAbOBETCIIA AT e by
2 IRWE AN CERA T BT CORER L BN
THEE2EZTND 2,

FAvu i a v RO RN TH & 24
Z. WAKRHICBE) LW LIZRAKART T AT
EOT VT HE—=0bHEZ55 9 2 T TEER
TEhCTh D, TZTHErR Yy MhbHEEINTL
L#EEZ Al Z AW CHEEGT L, A4 e b
VRO KR TEN A BRI T 5 2 AT LA REEL
L7,

2. REEBRHI AT L

MEONT KN TER Yy MR LA 4 v
v ke v i o (head) & JE (tail) O [ & &
roboflow®% H{\\CT7 /7 —3 =2 L, Yolov8 Tt
L7858 & R OO O ERE 2 B3 2 (1% 1), Kz
DR HFEZ] & B3O FEERIT I python & VN2,

KL EERE D x JEAR A beig U, head & tail O HL
LD x JERED R/NEAFR N U 7= B % s & B

X1 A7 vvoiEe RO

*%
i
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EWE (FAROK - B , HER—
PHEY (K - BET)

FA S OH 5 OIHMBOLRATO RO BB

(IR - BT

L7z M2@ IR LZL DI, TRHD head N EH R
D tail LV HAMPNALE L TERY | x BEEEDO K/
%1% head > tail & 725, FD%, W7 v B KEET
Fa 1TV (X 2 (b)) . head DFED tail DF:D LRI
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Study for characteristics of
trophic transfer efficiency(TTE)
from primary to secondary production
based on zooplankton functional composition
in eutrophic reservoir during algal bloom

*Hye-Ji Oh (Kyung Hee Univ.), Geun-Hyeok Hong (Kyung Hee Univ.), Dokyun Kim (Korea Institute of Ocean

Science & Technology), Kyung-Hoon Shin (Hanyang Univ.), Kwang-Hyeon Chang (Kyung Hee Univ.)

1. Introduction

In lentic ecosystems such as reservoirs, energy flow
within the food web is generally centered around a grazing
food web, where primary production energy from
phytoplankton is transferred to higher trophic organisms
(e.g., fish) through zooplankton, which are secondary
producers. Trophic transfer efficiency (TTE) is useful for
understanding the flow of materials and energy within
aquatic ecosystems based on these biological interactions.
Theoretically, the TTE between adjacent trophic levels of
biological communities (prey-predator) is known to be
10%, but in reality, it varies depending on the
physicochemical and biological conditions of the water
body. In the case of eutrophic ecosystems, the mass
proliferation of cyanobacteria leads to the dominance of
inedible algae, reducing the predation pressure of
zooplankton on phytoplankton, thereby significantly
decreasing the TTE between them. Their TTE researches
according to the trophic status of the water body have
mainly focused on the composition of phytoplankton
communities. However, since zooplankton have species-
specific feeding traits, their composition can also
influence the determination of TTE. Therefore, this study
aimed to understand the changes in TTE between primary
and secondary producers in a eutrophic reservoir in terms

of the functional feeding groups (FFGs) of zooplankton.

2. Materials and Methods

In this study, we targted the Yeongju Reservoir,
a representative eutrophic reservoir in Korea. To
measure primary productivity (PP), an in situ
incubation method using a 13C stable isotope
tracer (NaH13COs, 98%) was applied, and the
secondary productivity (SP) was estimated by
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calculating the biomass of individual species
based on their length data and applying daily
production-to-biomass ratios. Subsequently, TTE
was calculated by dividing SP by PP to identify
in TTE at
different study sites and times. Simultaneously,
the contribution of each zooplankton FFG to the

temporal and spatial variations

overall TTE was also calculated, and then the
survey data were clustered based on the similarity
of zooplankton FFGs' TTE contribution using Self-
Organizing Map (SOM) analysis. Finally, a
statistical comparison of TTE, PP, phytoplankton
community, and zooplankton FFG composition

was performed among the SOM clusters.

3. Results and discussion

The target reservoir in this study exhibited TTE values
ranging from 0.11% to 9.56%, with a maximum in the
oligotrophication and a relatively low value (0.58%) in
the hypertrophication, supporting the existing theory that
TTE from primary to secondary producers decreases as
the degree of ecutrophication intensifies. During the
periods when TTE decreased, the dominance of
cyanobacteria, which have low nutritional value as a food
source for zooplankton, was observed. In this case, i.c.,
the food availability for zooplankton is low, it was found
that zooplankton species that engage in cutting, chewing,
or selective feeding activities significantly contribute to
the energy transfer from primary to secondary producers.

Research on TTE based on zooplankton FFGs is helpful
for identifying the energy transfer pathways between
primary and secondary producers that could not be

elucidated at the species level.
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1. Introduction
Three
Eodiaptomus japonicus,

crustacean
which

suspension feeder and ingests both phytoplankton and

dominant zooplankton, i.e.,

is an omnivorous
microzooplankton, Cyclopoida spp., which are raptorial
feeder and ingest smaller zooplankton, and Daphnia
pulicaria, which is a non-selective suspension feeder and
mainly ingests phytoplankton, occurred throughout year
in Lake Biwa. They are crucial to the food web in the
lake, the lake

Symbiotic bacteria are an integral part of zooplankton,

and to maintaining environment.
promoting their development, growth, and reproduction.
In this study, symbiotic bacterial community structures
associated with the dominant crustaceans were
determined separately from the digestive tracts and other
body parts with a meta-barcoding analysis targeting the

prokaryotic-specific V4 region of 16S rDNA.

2. Materials and Methods

Zooplankton and water samples were collected from
both epilimnion (0-20 m) and hypolimnion (20-50 m)
with a Norpac net (mouth diameter, 45 ¢cm; mesh size,
200 um) and Van-Dorn bottle, respectively, at a pelagic
site (35°18'.793"N, 136°8'.854"E, 70 m deep) in the
north basin of Lake Biwa on 4 March, 17 June, and 21
September 2021. Temperature, dissolved oxygen content
(DO), and Chlorophyll-a concentration (Chl) were
measured with CTD system (JFD Advantech,
AAQ-RINKO) throughout the water column at the same

time. A sufficient number, i.e., 100—120 adult individuals,
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Seasonal variations of symbiotic bacterial composition
associated with dominant zooplankton in different depth habitats

of Lake Biwa

*T. R. Tuhin (Univ. of Shiga Pref.), M.F.A. Anny (Jahangirnagar Univ.), X. Liu (Guangxi
Academy of Sciences), S. Hosoi-Tanabe (Univ. of Shiga Pref.), and S. Ban (Univ. of

Shiga Pref.)

of each taxon of the crustaceans were sorted from the
live samples collected and incubated separately at
ambient temperature to evacuate gut contents. Then, we
dissected the gut from the animals sorted (30 ind. for E.
japonicus, 35 ind. for cyclopoids, and 15 ind. for D.
pulicaria) and conducted metagenomic analyses on the
gut, other parts of the body excluding gut (body), and

suspended particles (< 20 um) in the ambient waters.

3. Results and discussion

In March, the lake water was mixed vertically, while it
was stratified in June and September. In the stratification
period, DO and Chl were higher in epilimnion than in
hypolimnion. The bacterial communities in the gut and
body were quite different from those in the ambient
waters. Firmicutes were common in the gut and body of
all three hosts but absent in the ambient lake waters. The
bacterial compositions in the gut were more or less
similar to those in the body, but significantly different
among the three hosts and seasons and differed between
the two depths habitats. The dominant bacterial family in
both gut and body were relatively similar during the
stagnation period. The bacterial communities in D.
pulicaria, E. japonicus, and Cyclopoida spp. were
significantly different among the months. And the
bacterial communities in D. pulicaria were different
between the depth habitats, while those in two copepod
hosts were similar. The results may be attributed to the
different behaviors and feeding habits of the hosts and

the vertical structure of water column.
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CRLARR - AERBHE) - WIFERT CRBRRAK - #)
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BIERICIEENAS T, AAS=ZHTRELLETL,
BEREELICEMAGZTERE (cm LAL) Dt
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BEEFCHTEE (KS5-01) |, KS4-46, LDt

(KS4-58) *orh/\D=Fith (KS4-38) DIKLLILFFKE
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ISERBIC L DR G EEZ 70 —F ¢ — MR
L 72 (14 3),

EEWNLETORKEIZEITS
Bk R R D HEE

EAERE (FMEK - B

S BEEHDEE

3. HREER

IR 2 W TR U 72 K i R R 2 X 4 12 %
LT, ISEOBEWIE, O ~DEEERK @1
JIHE 2 km F&E O /NS 201112 X 2 301 HHGDTT |
£ 10— 15 km BREEORNING X 2 )11 H @)W 20
km FEEEDRIBULOWINE/R D Z LI K DHVRE
OFJFEE@E IS X 2R ) B W g R @)
B OB NEIFTRE) R T & Lz, 7o, @
DOKNISEICE LTI, T E TORITHIZET ALY
R RIFIZ BV TR AR EL TV 72 D))
EIXSDT TR o T,

R4 RSB & YT LBk B RS

4. FLO

FEE W O W KA & KRR DT — 4 & A
WA V7OV ASEBBIC L 0 B« 25 L,
BRI 5 KR R 2 koD 7=, VB
TR, T L CHAE L AKBEOERE L2 iARKIC L D
BN ORENRE L 22> 72, 5% IIhoH T oE
HERRD TETH D,

ARE « [ 2SR T e 5 B i Ry BEE RS | S S T OB O KN T — & L T — 4,

KPITOT ALAT =5 LIl LE Lz, 50l L TFKER OSSR Ol T — ¥
L BVEE ) OFRIEBATIAE D Wik 7 — X 2 L E Uiz, & ZICEREHHR L R £,
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RN, FERRREIA, AERERE,

7 3/ BRERRGELLIC & HIMAMDKEEER B MR

HIRH—, ANER (EINR - 2,

G, AN, ANINE A T, KITNEE (JAMSTEC)

1. FLOHIC

AREATAIE, SRAUNFRAEIERR LI AE T 5 e
HTH Y, MHEEOK 40 50K (531km?) %
FFo. ZOKEITILFEEC AN A BEMAZ T T
KEMHLAZ G A TEY, FRAHOKEIZABI
IR AR T TV D, IR O BB KER
BCH DU AHFE, TECIRREREORMEM
BFENTE D, 2023 45 12 AICITERIED - DK
ML SN TV D, ZOTDIEHTIE, K
BB AERERIZE D D HFFEA i < 2> Bk L T
TS TWd. FRIZARERICE LT, EANT
KOLELMIRINTHDEHOOESTHY, &Y
MAfRHTICBE D RFZECIE, [RRLIR I 2 T i dT
FENENTHREMMICIEM TS (Yoshioka
et al., Ecology, 1994). Z OFEIFERLREDFINL
KEEERETHZ LT, £REEYT Iy RIIBIT?
KEMELHET D ENAEEL 725 (Minagawa
& Wada, GCA, 1984) . AERERIZEIT D BT
%, AR ERGEHET S ETEHERERTH
D, EREROHERFPHEEICH L THmD THEET
b2, MR BT 2 RN 2 W T2iF5E &
30 AENRRIE LTV 503, FORICAERRZ & Tl
OB B RE B L TWD. EFETIE, 7
I BEOEFRFINLIREHTIC K D R B OHEE
ENHESL S, FINAREE &2 RO 228 2 BRSO HE
FEE G E LT\ % (Ohkouchi et al., Org Geochem,
2017). AT, 7 BOERFNMARIIC X
5 RFBEPEOHEELEEZ VT, FaHIcAERET S
IKFEE R 5 & U= e & 320 L,
T A DORERAERHTH D 1980 FERIZHF DT
FER R L N BT D,

2. MEEAE
2019 #~2023 £EIZ T TR TEWRE &
LTAA 7T NA, UhYF, V4, o3,

81

DAY B, BT T b, B, EEEO
BRI EATo72. 777 bk, 7707 b
U3y MTEBAKFEG| EIC TR Lz b o &2k
L7z 8777 buideEKkEAELTIED
DS BEREEIZ TR 100~300 fEAZ RV L2
DERELE Lz, bkl LT, 73/
fe - fi, FHEMRCEITok, A~ T
7 7[R E BT EE I Totr Lz, v
IVEEE T o VT T = DEFRINIREE W
TTREDBERAN B RENE (TP) ZHEE L.
TP = (8"Ngw - 8" Npre —3.4) /7.6 +1 (1)
3. ¥R

fETIIA A7 F AR (TP=2.9%0.1, n=6), 7
HHF (TP=2.9+0.2, n=5), T = (TP=2.7=+
0.1, n=11), &Y= (TP=2.3%0.0, n=5) &35
7=, TF T FNRRAZONWTIREDO R 2 7
— 7 OWEEIT-T2D, KETOZEIIME IR
2o l= (IR 140mm ; TP=2.9, AFH) 250mm ;
TP=2.9, & n=3). ZTOMODEYTIX, ThHLr =
2 U Hghd (TP=2.3%£0.0, n=5), B> 7 7 K
> (TP=2.2%+0.1, n=3) ## (TP=1.1%0.2,
n=4), E#: (TP=1.3%0.0, n=1) &t72-7-.

4. ER

AW CTHIE LTRSS, A7 F AR T B
ENE UREBMNETHD ZENRINTZ. O
HBnD, USRI RICEM T T 7 b 2iA
LTHY, TF7FARTEY TR EDEEMED
VAR L TCVWDHZ L Z2RBL TS, A
HETIE, INHOREH L Yoshioka et al. (1994) &
DHEZ ATV, IR T OARE R 1E O 4218
IZOWCigm T 5. AWFFRITME MR T & MR IE
BRI O IR ZED—H & L CEE L T\ 5.
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1. [FLHIC
HIERBIZHAT D2 RNANZAF 27V —
I, KR OWIZEN 6 m 12 b ET D720, W
BEPEWRIEG T AT 27 U —Z7 > T3,
ZHUTHED DL EFEORAIITAF 27
— TCITBAE R AR F AR B S 2D (Hayami et
al.,2019), Z D X 5 AERRFEKIIL, KEIRFDOIR
VNI K o THBEE Y DTS 2k & LIP3
V., EODIIBEATHEREN KT 57201
BAETD, Thbb, BEMEDOREIZL->TE
MENDZENZNVEFEOTAF 2TV —ZBIT
LEMFARI LT R T BBEIC L - T
ELTVWD, ZTRNETARAINZAF 27V —0H
R KM OBRNIEZRICR O TR Y . AR
zﬁ:abf)té’é’ﬁ SENZOWTIIAR Th o7, 22
TARMZETIZ, SN AF 27V —TClEDH
E%ﬁw\ﬁﬁﬁﬁwéﬁ%%%%&to

2. kA&

X 112R L7z 9 JIAICIW T, 2022 4F 11 A2 b
2023 429 H £ T, BFH O 2 KR & /N
RECEEE 8 FIOARAELIN 21T > 72, Bl TIE%H
HAEFHNT L D KEShE A ORIEZEIT > T2, M
JAR1 69 TIIJEE Im TERAKT D & & HICER
a7 ERBRL, ERBICHEDIR- CHEL, BBH
HEHEOWPEZITo 7z, HEERTIE, RAkx
AN R E TR L. 100 mL ORI 72
LCER L, BRI TICOWTIE LK Z8F
FARIRE £ CIRR SR L Im OF UKL EHRL
TERLL, INHEARAZY—F—THRELEND
e - Bl & [W U/KIE T, Firesting DO &£ =4 —
ZHWTY-H~ 1 HEICETFHRFARE (DO) %
ELRNOE#R L, £72, HAR6 D 0.5miEIC
REFRAFRE L, KR - &5
HIE 24T > T2, AREBUNC I I T T2V e R

HHAKERRY ¥ — &G 5,
3. HRLER
0.5mEICHIT 5 DO XKL LTIFAZEICE

<\Eé_ﬁTLTmt#\ﬁ%ﬁk@m%H%

*H K —

< VP - DO 5D ife

MESIRAFa7Y)—ICE T 5BERBBOFHEL

(EER - ), mEme (RIFX - REEERT)

ZENM LSV, KR~ KW O% A Rk & g
STWe, AU CTHREREL SN DHEFIEFRIRIE 3
mg/L AT 2ERFEET DL, BHBHGD 8 AND
11 HAFTHET, BEXO3 A LA TD9
HET, A EBEI AT Tz, BEIC
b AR TR 72 KV N R B 3 8 0 . KT
DOEE FFIZE 7> TDOK FAEL Tz,

Wi AL OFE R HIE, AREFAKILIT N 7 =
> b O LA G E RS AR & ISR S 41T
Wie, 9 H ORIIREIZIT MR E (234 U, HIA R4
~R9 £T1lmg/L LLFD DO &72-> T,

B R6-9 (231 2 KK DORERTHE L Ok
1% 9 A OKEIFED 4.6 mg/L/day, 3.7 mg/L/day
T, AZFD 2 AIZBWTH 1 mg/L/day PLEDOE &
2o TR, MO TEMN-T=, HIHER69IZEITD
JERVRIC & D ERRTHEEE D RAEIE 6 H /Nl
@ 887.8. 813.9 mg/m?day T, A&ZD 2 HIZiX 100
mg/m¥day PLF DIRVMEIZ 22> Tz, JEIRORESHE
HEIZOWTIE, FFICmBBHEENKRENo726 A
O/INFIREE R < EKIR & RWHHBIRIR N & > 72,
L7 LK DOERFREE R & /KIROBICIZA Bt
Bz ooz,

ANANTZAF 27 ) —OAEHENIT 12~2 AD
A BR<BFECHRMICAETTRBY . K&
FWENZOFERIZR>TWHEEZ BN,

X1 ANAIEAF 27 U —DH & HIRALE
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FNIREREHDVERICE T SMARREME

(integrated Trophic Position: iTP) DEZEMZEE)
)N GEPETZEBR M), BIRER GRE HEREREE IR 40rT)

FHEM (REBRY), Mimd Gk, EEES UKy,
Chia-Ying Ko (National Taiwan University), B (LK),
PEZe—BF (a5 MERBRBEEMITERT), KITWNIEZ (REFENTIERJERAS), BLHA (MERT)

1. FCHIT

HIERZR g OB 0= 1L X —Tif B & BRAR 5 7
WIZIE, AR AW U R B EOHEENEE T
HDHN, TIUIfEH Z L Tidvy, ORI
vt/ HLEMMEIZEK T 5T X TOAE
MDA T~ A G BN LT R LE T d Dt
B EALE  (integrated Trophic Position: iTP) 23F
HTH D, ERSIE, TP ITAERY T 2 v FOE
KazbobTNoTHD, REROUWRE L FKARE
RARNT LT T2 DIFEATHIZEN G | TP &SRR
Zhag & ORMITIZIE QMBI IR S v, iTP & 5k
EOREME & OMICITAOHBEN NS,

e x O AR L MFHEARRRIZIT 5 61T
ZETIR. ML TP &L ORICA DN RS
iz, ZOFERIEL. EMSERIER RBEE DR
PEIITADEE L | BEMIITEDREL 52 5
TLEERBELTWD, LM L7eRnG, EREFELT
REHITH Y | Rl HRFZEM A 77— /LT IiTP O
BENZOWTH B TIEAR W,

Z ZCARMZE T, W) IEE HEEM A HELE D TP O
P22 A2 B 2 LM L, B &k
TR DRER % el 35 Z & T, iTP DAERERIEEE
ELTORMMERTZEEHNE LT,

2. MHEEAE

AHFIETIE, FEEMEKBIZB T 2ZE)] (n=
15) I (n=13) 2BV T, £ £ 2014
11 H & 2016 4 5 HITERAE S 472 K M3 A )
MBEDT I Vi (IVEIVRE T 2= VT T
=) OEFZERNKE (ZNZF1 8" Naw,
Nppe) ZHE L, ZTIHNG TP ZHE Lz,
720 2012 4F 11 H OB CTREBRICHERE L7z iTP O
FER LT 5 2 LT HEME & IR 0 iE W
ZOWTbRE Lz, LHFIH, $Eibs3F 2
— 45—, EREREE. KREXLVFN, ZLTEDNSZ
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FRVEWZ o B A5 20 SR & TP & O BRI R
HONCT 52 EailkAii, 61T, WIARER
DIEFHEBWEEED TP & | BT CHlts S
WEAERER COMOERELE D iTP & Z ik L7,

3. &R

STATHRIC L Ao | TP E AN (v /v
ZERETREL H) S 612, A8 20 OZFER & DI
72 BIRMEIX A b e oz, L L6,

HPON) 1 O FEBEI & FEREREIN 2 L T 5. TP O
LIS H OEINZ L > TRBLRFHHTE 2 (T
N, ERT 1 &2 TEREHO 53%EHH), F
7o, IO EFHEBMWRESE D TP (2.37+£0.24) (n=
43), WEO T RENM) T T 7 N UREED TP (2.33
+0.34) (n=14), & L CAIECHTLIE &Ko
B DO IERE A ST EWEEE D TP (242 +0.21) (n
=158) OMICHEENRNZ LR (—it
Bl &S oM. F=1.77,p=0.17),

4. EE
EBERMED iTP (252 D882 HZEB LT
ToHEATIRIE & 1T 572 0 | RBFSEORERIE, 1TP 134
REROH LWl 2R L CWA SRR S D, £
L. O EEARFHEBMRELE O TP 128UV TAMFSE
L HATHRIE L DA EENH -T2 & T, )l
BT DAY T 2 v ROIRD, B TiEie<
B CTHDLZEBNHLNE T2, —F T, Wl
OMFHEEN Y RLE, WEOTRRIEMWY 7T 7 h v
R, 2 L CHEEOSERZ 5 0EMREE DORIC
iTP DA BEENIR -T2 1%, iTP BNERERDE
WEDLT, ZRAX—BEEHEET HDICHR
ThHHZLEFERLTWDS, fme LT, 5%,
Al BEgA DT S E S ERARERTITP Ok
WHEAWTIZEZ R L TV ZERNEETHD
EEZLND,
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R EBROEE S VRED

¥

9 3 TILFRHAFEHEETIL

R (R - WilEE 2 —), NEBRES (M REE - B,
FHEML (REX - BT, BYOE— RERK - R,

AN QUBLREE - #8), REEEST CGRUERR - ARBHE), FEZ—HF (HLERAT)

1. [FCHIZ

AERAL T Dt - TR BN, ARERAR D ZE T -
U o BFEEEREAHIL L, R ORKTEREE
JlE 2 LT& 7, REMROFEELISER S 2 5RE
ML, R TUERRE S LR A 2 5418
RESRE - — B R BB b E T, NEHEOF AT RE/2 %
RGN T, LTehio> T, FlAERERAK D RENE
BREERE A [T 5 2 L id, BREEMIR OB O E &
NMESTHND, &AM, FKEA VT T O
DT SEEE ORI TIEL, EH - U AR OHIRIC
LV ARROAEFESEMME T 5 BE KRB H 2
7R E UCBAfE L L7z, AERBRITIL. 2 DAFER
REA I RBRICHIE CE DRl RENT V ADRE
ETHETTHD, Lonl, THLELERRIZE -
THEOEARRENT  ADIENR T U, F DLk
FIELFE LRV, £2T, AFZEIE, R IO
U OB ERNRZ HWT, ARBROER -
U ARHHERE R in situ THIE L, IRORENT
VAWt D~ AV TFRNARHEA T TV A ENL T
HZEEHMNET S,

2. MHEEAE

B OBRRIEAFII - B D _E-rriiik 2 <t
Gl LT, BEERYOKALBERRE DS BER S 725D
DIFAIN 2 BE LTz, MBS 5> O [ R I BE
KEND TR KD EIREMHRE - U U BE b L
— P —IZRILTT, FMERICET D REHR DR
FNH BN D B AMEBRE SRR A 2022429 A |
2023%3H . 5H. 9H DFHEl, FEh L7,

FEOEAFHNZESN T, WJIAEERICE S
et L OV IR OARHIEIER O FEIE & 7 5 25
THRBES,. BUAZEEL U, ShERBENERE VA HEE L
7o [RIREIT, JRIEEHE, FRRERPEK, TUeR K
IRAY O OBRFERNARL (61%0) & ZERFER
MART 7=V (AY0) BLOY VEEOEBRFNLA
e (87%0) ZMIE LTz, ZERNAKRET /MTHEES
WCEHR - U UEIHRELZ ML, RELEAE
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TS HEEE E OBEEERFI L., &6
(2, )l oesEsE - &) CRENES - U G
PEREIC MIE I s A T L7

3. BRLEER

KEOHAETT VLY - U B ISl -
ZEHifE TR B R R B B, KA H
& LT UFIECIER SN 2 DO N TN T
THREA R < BUAZIEE . SRERBENHE MRV VE
R LTz, RMAHEHEEIT, 2V VRENENT S
FEEWMEE RS, U RIS E R
DHINT 51F EmVMEZ R~ 1 B 2 Hlm 2R Lz,
REPE T HR & TR R DY EE 2 AR &
L72 6 B0- A0 #AOIRAET VIS &L Ik
I OREER DY 96. 6% T3 TA Rk L 7= RS a3k
Th D EHEE ST, FHER)IOEKEMED RN
EHEFRTEDLNDZ N, ZHHOFIINC
B ENDIEERD EIT R - AR IR b AL S 4
HERBINT, I HIT, BREWZ ST, §Hiik
HAETNABLOEMESET L DHEE S D
fig— 0 10 DIRAHEGHMENDO DXL NREWVIEE,
fE DL FEEREDN R < A DR A b, D
[FRLAR LD X L id, A RE RIS X 2 figle R LAE A
Lo TRELIRDBLEEZOND, FNRAEET IV

. BRI D IR ORHIEIRE 2 R 5720,

EFRAZRDWNERRIZE, AAMIZRMES -
e & (R RR 3 28RBS S (BRRBAT v x
V) METT 52 Ea2RTFREL D0 LR

sz, U UWE-6 %0 OBBIRAGET L TIE, U v
RBOHEMMAEL 7221, U U BROBUAKHE
FED AT DA A S AT 3, [FNRE T VA &
DOEBMENIEF I NS W, HEERECELDET
IVDOARFEFEM A B ETE 20,

RBIZ, 2O VT RNARIRAET NV ETRIRA 7
—JVZIEBET DRI R L U U EE- 6 B0 BT L OR
FT & AR 58 7 ARG — v (U BB AT70) @
W RTREPEIZ WD T Egam L 720,

o
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1. [EFCHIC

BHOZO/ NS %2 T LIRS Bl
MIKIZ b2 ORERH Y, G, BE, /NI,
B HITKIER TORNB - TWND., BEOE LTI
OTKBERA I TR, ITFEMEOSEEZLED
BAFE T & & BT, BIEM TIIAKHmREZIEILL
BHERGEL O X 0 i b A TV D K
EE)OHEITIZ K o TKEDHIWE DK E EAL
(BRI £ 5 EH By b Aff S5 REROWE
WAIZLED T A2 RERE) 72 ERHEAMET 5 vl EE
MRS D, ZOH TR A ITREN TR G HEEER OFE
e LT IREORER O] 128> T hfo
KESKEEADOY R T 2L, EMBERIERS
RRMEEEFEFIIZE T 5 NbS (Nature-based solution)
ELTHIRMRFIEZHRF LTS, L, ni
XREBEHRIATH DAY o OFERFIHRE L
TR SN TH Y (Rosentreter et al. 2021), BHEDLH
JEER DR HAL T KA BRI~ DR & D 2
EPIBREIND. ZDTD, AXUFEDDIRNGE
HAE B FEOBRSIL, 1aK, KEEL, S ekt
REDBMDKR YT 4 T2l & & HIT, KUELEH
M AWN. S DI OEERFREE 70 5. A5
TIX, By iRk DRk 2 72 R & Fr o Eaim s X
D= OMIZBWNT A X OFEEITV, A X ERE
DIEERNEZHALNZTHZ L2 HYE L.

2. MEERE

PPANFRATIE, 2023 4F 7 A ZHEE & BRI O 48 8L
L7z 61 M TIT - 72, FHUSIZEBW T, BF A
HUPRE, AL U bEE, KE, HWHEXA T, IR
BAA T JEAREREZBI L. 20955, K,
W% (DO), pH, BEXUREE, Zuw 7 (/b a
BEIZEAKEHEHOCHE L. BFEL Y v,
BHEIREE, SJEA A IREITALAE 045-um A T
LT g NVH—T A%, ENENA— T T4
P—, DAMIRFHERF, ICP-AES 721X ICP-MS # H
WTHIE LTz, BFEA S RIEIEAHSIZB WD TR
K% 20-mL T AL T A HWCTERILL, 8M K
At U o DRI CEE Uiz, 0T AL TR L

BrARBO/ZERE XUV=HMICEITEH A2 ERE

] - mE SON - ARIR RS - SR ROK -
R IEM - e A - Ak B (EBRE)

Do~y RAR—=RIETH AL, TAZ7o~< b
T T 4 —  KFBRA A g (GC-FID) (X -
TAX U EEREL, KRR OKIE.> S Bunsen %
IWERER 2 VT EA Z VIREZ RFED 572, A
XU ERALEEFEIXRIREIC H T AL T IOVICER B L
PA L 723 0UK &2 G P - BLGAKIR T T L, FE5BI%k
FINAR T3 2 A & AAREORADHE (HE) 76 RFE
Hotz. BIEICBITEKDRKEDZ A 7 OB,
W EmE 2 T 224 7% [¥H—|, RIEHO—
HBIZ R > TN CWD B D% HFY |, 72O M),
ay 7 U—bKEE a7V —h L

3. BRLEE

261 M THAFA X VIREIX 11 aM~45 M (OF
P) iR =31+ 8.7 uM) Z/RL, 1004 —%—
TEE LT, BIFEA X RIS A 7O #
A 7B T A2 HEZTRO bR o Tz (—Ihd
BB 25, VEIFA X CIREIL DO &A%
Zs L7z (log[CH4 = —0.52 X [DO]+3.1,n=61,1r2
=0.29, p < 0.0001; [EUFHT) . A X TR T
THARSND T2, BHINIZEIT D A% VAR E TR
KRBT HHEDOTHDH. —JF, MITBFBENEHW
CHEDL LT, I EVIBRIEA 2 S 2R LT,
ZIT, MEHATOY—, RY, a7 )—1%
FLHT DRy &L, WEAZ VREICEL TR
H1,/ & DO T HAEH DN > 2558 Hr 2 FE i L
el ZAh, ARRZHEMEN (mi/u * B
) MO LNT. ERBTIIWMY T T T F T
Lo HARIZ Lo C@mIENIGESND L L blT, 7
FoU R W) G RMEABMOBIC LY &
WA X UERBHERF S Wb o LR ST
Pl Z L, oz ERiFITR M oOKOEREE
R & A 2 U RAEORICHRE A ORERE R
L, izl a3 2 BRICIXE AR AR E 2 &
{T57D, RREDTAZEwMEESND L H 7
KD ENBHN I F LT EBRIB S LTz,
WEE - AR, BREEA - (M) BREEFER DD
BREERF e O HEE Ry (JPMEERF20232002) (2L W 92
Ji L7z
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1. [FLHIC

Z AL, RBATTOEMAPEIZL Y K
DRAEHOME S B & MR ~ IR E T 2% HI 0358
ik ATV D (Maavara et al., 2020), # A{HITHE
TR, AKSUFER), LR SRk & 7R E G BR
HRFME 2 79772 8D . ZKIH] T D ELsAIT S 3 B 22 T
b, ABIETIE, —WRAEED T HHIREKE T
HHY v (P) IZERL, BEARMAEHICHMT D
B F LR U iifgeic kv, iR
(1): BRGNS OGS P DOZEENC M AT BT
fili, AREE (2): MEE DR D WEHERSIZBIT 5 P
REFRBEOFE, 23 L, Z AMORHER P O
ZEENI KT THEBICOVWTERLE,

2. MHEEAE

M ()TIX, BXREWICTHL28ILZ L (ME)
KF, KGR 72 L) SARBES & (REBUIDKR, IR
Kl V) Z kst U=, FHA&IEL 2023 4 10
H. 12 HB XU 2024 4£8 HIZ3EhE L7, Ktk
&, Z LN KOG « ) O HLE T
FEAKEHIL, KR, pH, DO, 7 /L7 U &% |
E LTz, SIRIZIEWEREBUR Tl vanDorn £RK# %
P TEREERIER K & FEhi L 7=,

P (2) TiE, ERE2 IS A . RO
JIURS 2 ENINRE L, AN D = 54 L &8
P DEGITIN A, HERE B 2 BRI L7, R
BHX, —KikdH7= 0 1~5 k% Ekman Birge £#
Tess CERIL L, RLEES AR 2 L — Y — 420 EE 5y
PrHSE T, = vt E TR IRE 4 ICP-
MS(/MS) (Agilent 7700 33 & T* 8900, Agilent
Technology #1584 THIE L7z, HFEH~D U L FED
SEAREL (Ko= HERWAERE PAA(FRE P) 12, A
v FHEERIZ L0 WAESRREER L, -l L7z,

3. WRLER

AR (1) AL A A LR DO KE DB SR
Z e U7t S, I O BARATIT (BRI Rk
% 20m) Tlid, AKE3mAHETDO A& L, M
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EREROFLBIZEITS) D EBOLERR

RS, BOFE (ROK - Be)

BEFEAL T 578, 6-12m IZH T TR DO DE VK
WEANT DT 077 A VRR0 b, HEMO
ERARAHE (BRI ROKEE © 25 m) Tik, 10m &
20 m FHTICHRE RO Do, BEEHOBEITRK
RO LML S, DOIL20m LA T 5
mg/L UL ETH o7z, WAKEIZIT S PR DOE
AR, B A AT EHIFRE T 9.0 pg/L FREETZHN,
JEJE 1 m AT TIREREE O KV 110 pg/L
WCELTRY, iR ERENDO 07 7 A )L
Tholo, —HHMEL AL, EMREEHEEOP
REZIT/ NS, ZAEiET 47-87 n/L BRETH -
Too FAARLS 2T, AHNTH P IR EF-L. A7
A LEDLEES AT 2HmAEO bz, 2
NHNE, MY JIEBO Y EROFE R
ERT, EIRED P NHEFEMICERET 508, AW
IFAKIROIRTIC L DAL EB L, WKL P
TEENEWV LU > TS EHEZER SN D,
R (2): HERE T DY 2 U IEHhIAE Fe (Feo) & ¥
= UREHHIEE P (Pox) 1ZHABEARIEOFIEZ R LT
(n=18,R=0.89) , E7=. Fexx XU'> = V[ RE
Al (Aly) & Poy OBMRIZE VFHBENEL, U U
DKL LT Fe AKB(EHET Tik/e< Al Bk
MOFHEHRENT ERRBEI NIz, HEREDI K
T2V VEBROWEFRRIT, 2 TOX LAOHEFEY)
23 Langmuir HOWEXTT 4 v T 40 T ST,
H L OPEEIARAFE T —E D P/(Fe+tA) D3R S4L7
R, EHEREY ~D P O ER BNHEREY O
b5« SRR < LS LTV D 2 & &oRie
L7z, E£72. Pox DIEFEI 6101490 mg/kg D #iPH T
EEhL, RKEEZRLIZOIEESLY L THoT,
T, BRRIC X D Fe/Al KER(EW) D TR IC X
%, PEEREOHRKOMERLEEZ B,
ARFFROFERNS, (1) X LW ET D PIARFEE
&) Fe/AL Kb < Bl Snd 2 &, (2) 1R
Rkl % AT 5 KK CIIHEREY ~D P LR RN
KT 20, LHNTKIBOK FIC X DBENETL
BREEAPAETLDZ L, BREBINTZ,



O-B31

FHOODERFREERICRIZFTENENLEZEL

KXEHGEBOHEEER

s (BRI - BREIRY), MEEFSC GBI - BRELFY)
BSILIER] CRBIER « Edn), RFEAN UK - fia)

1. FLOHIC

FRARi s Dt 9 5 B R IT BRRERRR D XHE
BRI TH D0, FIROKEERERIZE - TEE
FRCThHD, ZTHETOMETIEL, FBERRHIERMDTIE
MHFTHT 2 EHEN, FEMERRHEO KN %2 5
HDTNDHZENRINTEY, BERA RV NI
MIWP O T 2 ERELRET D EEARERT
bb, Fio, BERFIZEB T 2805 OEZFHIC
B LTIt N O K BRI & SR oA 7p ED%E
RITE I & » TEE I TE 7228 2 1X; Muraoka
and Hirata, 1988; 111 & 2004). bkt 2 HHE)kE
DR & OFER 7 — )L CREFZ B 5 BR 3,
BN IRE DR S DRI G 2 5 EIZHOW
TIEH LTS TV,

Z ZCAMFZE T, W R O AR B
TEHEFOMEEA 4 NO)D T — L1 X L fifb
B DZREME & IR 24 BRI A X M2 W TR
ToOEFRIEWENE L, FARTIEOERERE LK
RN HRARTIR N D OERRHICE 2 D BB
oM T2ZE2HME L,

2. MHEEAE

AMRITREE RO FETMA LSS e /X
ANTIHAIZIBNTIT o7z, 18T 2012 225 2013 4RIT
P RSN O I BERF O fb i R0 3 Hisd, BAR
IO ORHA EE 3 HAIZEHB VT 11 [EEREL L, 2mm
DO T o T2t TIEOATITHE LTz, BRRA X2 M
1998 4EH 5 2016 4RI /T TRt 24 [91(3.0-417 mm){T
VN, FERTICRE O HKIREIT 1 BERE A & o RS RSP O
KEATo T2, BRELL 21K D> HRLT-REZE FR(PN),
AT 2223 (DN), &l IEHERE 22 R (DIN) O JIE & 17
ST, WIFAEZEFE(DON)IZ DN & DIN OZENHHE
HL7=,

3. BRLEER

R RIS ERE OO JRT ) S s B N P 22 SR HH B b 00
L7223, ZOHNEIX NO;<° DON LV ¢ PN TK
E0olz, L, NOsIEIEFICTRE WERRIZE W

87

THHEICHHEN R Z0 o7z,
HOFTRTOREMRA N MW T, RN
DOFERRICBIFRZR < JIE S A7z NOs it HH &I LK &
MO PRSI S NOs Vit EL EEl>7-(K 1), 72,
KIBROBEWEITHIR S &< TEP Oz L 5
NOs AR EMNIEF IIEH THo72(K 1), EHIZ, B
WXREKREN % < tOFH T HEKG BN D
HHEAE Z » TW iy o 2t B o —# T b
AL E Z > T e, AR CBII S 2 ZEH o
NO;VEHEDOHMIX, 2D O HEOERBEREN Y
BEr5z5LE20N05, £, ZhooZ Lixt
BEMAYTEE DS SO E ISR 2O Jsk X, ftho
M Z T NOs IR ISR L TR R TH Y &
O [ 19 B D BN 23 FRAR IS 20> B D 28 FR e SRR 1T
KEREEBELGZHAHEMERH 5,

1. BERIIRF OO H B & NOs it H & oD BfR

(X 2. d-He i & AN AL A O B4R



0O-B32

BOFREE (ROK - #8)

1. [FLC®IC

KER (Hg) 1FHEFEMECAEMIRARTE DS i < A TR
W, ANHI~OREEEY X 7 FHIIC IV T, KERE)
OMRITEECTH D, )0 Hg REIX, BHFEE
BEER R IR R, MR 5 60 DI EI G 72 &
EHBIT A 2 E DR E LTSS (Brigham et al.,
2009; Lavoie etal., 2019), & O #5E1T A IRTE
LTV, BARENTOREFITZ LV, RBFFET
X, RHE RIS T D EE) A 65T 2022, 2024
POV 7Y v T R FEN L, IRIERE He 1
/& (DHg) LMETRKRELER LT, 2. DX
G2l N O QNI 5 6 "< K= Y 7o o AP Y S e~ G R
Wz AT B AT A 940 L 72, 24U E TIZ 2022 4F
0 DHg & IRAFREME T RIREE . 2024 4F DS {FHE/NR
BREME THEBEICOVWTT—Z NGB0,
ZF OFERITONWTHET 5,
2. M EAE

2022 4 11 H iz bRt GRIL FaP9)IL ImE)i
BT REE I SR, BENLL W), BRI, ST
P31, T, BRI, BAEHIIE R R~ etk (b |
JUL BRI, B0, BraRR)IT, Rl )il K
ZNNL B, Hg~BA sl Rl RN, %
UL & 0, FrEI, B, FREI, 2N %

AL H)ITCERIR L7k 2 oppricfital L7z, £/,

2024 4 6-7 HIZAT o ToaABHRECTI, &R & [R]
—ITH D) E, FREmfED /NS WEERN)ITL
IENL BNz L, & B FRRIN, &R,
A ) % T WA A SN 2 TERK & 320 L 72,
KIE, BUGIZIB W T, TOMBES LI 7 X
RAETEAR TR AT L, BrCl I8 A 1%E L T
DHg # [HE L7z, £ D%, EBREIZIBW T, 3K 200
mL (Z 10%SnCl, Fi% 1.0 mL Z ¥ L CGE Ak
72 Hg 24 b7 v IR L2k, ¥ 77
~ AR T O 2B (WA-SF, Nippon

88

RAXTEANKDKELS S UHMETREES M &
TOXERRICET SHETFRIBET
*JEPRERE CGOK - BT, EIEREEE GO - B), URSEA (ESRRATY),

Instruments) (2L Y DHg #E& L7, BFEETFIEM
BOCHRREIL, B CHEE L 6 M HNO; & 1%IRI1
L CTPRAFE L 7 JNARECEE 2 AT ICP-MS (Agilent
7700, Agilent Technology) (2 & VW & L7z, #atfEhr
X B AROHIE - KigHE - T8 - TR T
— & Hnic, WINRRZ & o7 — 2 ITicix
ArcGIS (ESRI ¥ ¥ /X)) &, MEEHENTIZIZ R %
R LT,

3. BREEBE

2022 4F 11 A D)1k @ DHg 14, kFehilsk < 0.60
+ 0.39 ng/L, —PE-FEHIET 0.50 £ 0.22 ng/L,
HOEE T 0.51 = 044ng/L TH Y, HkE <A
BEITHRD bR o72, 26 )1 THRAKD DHg
(1.56ng/L) &R L7zDIZZE)Th -7z, Mook
{TAFZECiX, )17k DHg I3—f%I2>1.0 ng/L ThH
V. AESE S FHIEIIRREN LV TH o T,
] - JE A1 2 RN T ST OSSR TR T oD ek i A
o, R 5 8 28 E O L HIF LIRS (12 F), #E
(18 fi) OEIAIX, DHg L A ERMBEAZ RS 2o
oo —J, HIET —2BLOTESED S 6, K
i RN R L O IIE AR 5 © 5 EIG ) DHg &
BB Z R L MEBEREIT N1 034,031 T
&7 (p<0.05), DHg |Zxf L CHERFHERENRD 5
AT e L, MBI E DO = WIIEIC Co, Ni, Na, Cu,
Rb, Cd, Sb, Zn, K, St TH v | FHBILRHENIE 0.32-0.49 T
&7z (p<0.05), DHg 7%, Cu, Zn, Co 7 & DT
FEEOMBEERT Z &5 IO DHg 1T KA D
SOV ORYL X 0 b, T3R8 LR
DB ZR ZT TODLAREMELNH 5, ek, §
PR KL E MBIV TIL, TRENICEEN
5 AR FOAREIRIC Hg AWAEB L UORA LTV
5 EWCRINT D RREE S B D, BIE, EHEREGR
BEO KSR K O T 2R BE O FHI & B G AT % &
HTHEY, BHTIEZOMITHEREZO THERT D,



— AR
C 24
O-C01 ~ 0O-C23

HiF: 10OH19H () 9K 007~12 K 00 7

10H20H (H) 9K;004~12H; 1574

89



0-CO01

FLHBMT S0 F U BROESHREREER
-2E 68 ¥ LD T—4 & AUL-HREE-

R CRAEKREE - ), —MigeE OKJEREEE v % —)

KAy OKJEMBRE > 2 —)

1. FLHIC
JRFTADEESEIC BT 2SR 2 HIIR T 5 EK O
T, ARRFORLOHRRED 1 > Th D, W
HITPEHICH ENTZREE ThH D720, BRI 724
WIREEE L LTHEZ S W W 5 AT, BEENIZE I
LTV, hTh, 8777 M AEEY
MCHLNRRHZR-ZLTRBY, BERELAE
BThDHZ Db, %< O TRESERIEICEE
ﬁéglﬁﬂﬁﬂ&%hf%fca ZIHHFETIL, fE
A/ N —WRAEFECE R A X
%ﬂ%&twotﬁﬁgik\ﬁgﬁg%ﬁ%k
mot%ﬁmglﬁ@%fiyyhy@@gﬁﬁ
BT LN TRBENTWD, LrL, 2%
DEW T T 7 N UOBEEZRRIZ, b OER
%@%Hﬁ @ﬁbtﬁ%iébw
HARTIIEEICRET D EEEX AZBWT, 1]
MAL@l%ﬁﬁﬂsﬁf E% 13T HETHE
MENTEBY, 87T 7 Rk ERERE
Euogzqu -S> YT TWb, Zhbd
T —IZAB SN TV D720, ZHOBEL
E@fiﬁiﬁ%ﬁ%k L7z LG 9E 3 e Ch D, &
2T BRI KD O E BT 5 K H

(2011 -2015) OF—X &AL, ¥ LHEW T Z

v N UREHEORE SIS L TH Ao B
K L ERER NN 5 2 BB O RRFEAZ T2 -
7

2. MEEAZE

AR TIE, AL DEZBFAEIC T 5 53KHE
(2011-2015) 20, FEMTICHEH T 2BRET —# O
ATNARETH o 722 68, D202 FAEDEEE
T EHTER L (K1), ffdTicdi-->7T
E. T o ZERMEOEIEL LT, £X AHE
7T N UBEEORR K O ARERESL (Shannon

FE#% - Simpson $8%%) ZHMH L7z, F7z, HPEAOE

EERSRORRE CRAEK e - A=)

K& LT AWOME s, BRIEER S LT
XX AHOERTKRE EEHY A X)) HAKDE
AR (FRELSHEE) . BEEN TR Y 4 X (R
DOFIE), 7an 7 4 )b aBEICHS < REIRER
(TS A L7z, aZHRtEICHLTCZnD o
P - BREEER NG 2 5 AT — AL INERAE
TV (GAMM) 12X > TRl L7z, & 51z, [Akk
DFFfr 2T L ICE T 52 LT, L~ To
I B AT 72 o 72,

3. #&R

FEMNTICAE ) L 7o 8RR 7 — 2 1TI, £¢11m&7
H (BEfadE 33, BRI 19, mbHE 76 & 7 ) 7
@ihfxb\mﬁ@ﬁﬁ1~%&7%@ﬁfﬁ
H5ONTW e, ABH TIXIIN O ORO LR %
R~ 2 BRI B3 2 MM AE R W\ T 9
%y

4545

4040

=

302

2525

135

25 130 1 1
125 130 R 140 145
L

X 1. T2 L7 68 # A



0-C02

ORIESF, #MILE T, WmiEE, BEES, SORIER

1. [FCHIZ

N TN A Sk 00 75 Yuly BT D A RE S48 A STEAT 4~ 5 BR,
AARTITEREABR A A R & LT L1 Okl ©
Bon-mEEZIEE L LTWD R, ZOHETIE,
Bz 7T X o THERR S 2 EWBEEE ~ D B % ST
THZELEIWNEETH D, KEOEWREESRKITT
LW E DFBEEFHET 5 7-0121%, AR AYHEEH
WAEMN— T T2 EEBEBIANT-REE SR LTS
PMERH B,

JLIRSCE K I = S EF RN R D T
W, LR ZT HEMBEORBEM IR,
ZAE, BeAREIIRRA (FRCRBAEAD (o3 L TR
UL, BEA (PUAEWE) I THMEEICTHR B8
wH2 5. AR TIE, (ERBFORR D mEIC
L DB OB E ~DORBEEHLNITHZEH
eELT, v~ 7 raXALEREIToT.

2. MHEEAE

FEBRITIRE - SR — BRIV HIR N T T
ST, v A7 aXADOKREIT20L T, T VEEIX
EWESGHADIKRBICE ENL28WM T 7 7 F o 2%
VI HIBE LT, WHEXIIOR X, @~@F b
U I H—7 (PIR:08, 4.0, 20 ug/L), ®~DHLHEHA
¥ 7 hF¥ 427U (OTC:0.04, 0.2, 1.0 mg/L)
DTOT, MR LENT3 & L. FEBRBIS 12 B&E
54 RIC1E, RHEX@~DIZPIR $ L< 1% OTC &%
mUi7z. 32 AMOEEMES, #4777 FOff
& LT Chlorellavulgaris % 2 B2 1 [B]5- %, 3K &AW
OV TV T4 I E T2 BT 77 b
VITBAMEIEIE CERE L, WMAEWE (RAEY &M
) BB DNA DA X N—a—F ¢ U 72X D fiffr L
7-.

3. BRLER

W77 7 N OREHEREIE ~ DT PIR 5 OTC X
DEAE CH-o7= (K1), ¥R, PIR Z 20 pg/l 725 &
DU U7 AR X G, WRINABRGE L7z 12 B BARRIA

53 951

91

SREVEHIMEYMIL—TEERLT-
LM E O & B E T

(& ILRA - T)

%5 (Daphnia & Bosmina) OBEENMET L, VAU
(Hexarthra 72 &) 2MEMML7=. —J5, OTC I X D
IXEEAE o T, AEDME (FAEEBYCMEE)

DO OWTITIUEMT 2 D TR Y, AGHHE T

FENODORR GBI E X T, EMRHEESE (B
) ~DOEIZOWTERTD.

P

X 1. PIR (a) & OTC (b) (2&DT 77 b REER
WEA~ORE. 28T (Principal Response Curve) %

FHVNTHERT.
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1. FLOHIC

~A 77T 2F vy 7 (LLF, MPs) (XEA 5mm
UFOTZ7AF v 7 FLERSN, RPOEL
TEDFIENHER SN TN D, KEREEIZEBW T, MPs
IEREAKTICE S FIEL TODD, ARG ~
BATT D LEEZ BN TS, MPs OILME % BREI§ 5
FR & LTI, MPs R SN HAEY (5
BRI L) BNEZ LN TWDHD, EEREET
7T AT JATE RS E Y O U HEM A R
L7 7. REFZETIE, KT MPs O
% BRE) 9 2 2K O fiF ] 2 B B EGEH I C 125 F25R
ATV, WIKPRIZHB T KRN O T T ZF > 7 ~D
BESEBIIREOMER LAAER D A L.

2. MHEEAE

3 RBRITIRGEWIN L CT T 2 F v 7 % KR
BINCERE L TYTo 7z, RV =F LB S I 2T
7 F % 2emX4em X 0.1lem OEFEICER L, 6 i
TE#) Imm CTEA, K O0m - 3m* 5m 2 2 oK%
i L7, sE I 2024 24 H 26 H~6 A 4 H (39
A fEERM), 7H10 BE~8 A6 H (27 HR : /K
IREEH) & L7z, KIRRSE ORI A KIE O
BB Lz, BET — 21 3&RiER - BIIH
(ZBLRZAT > T IS, AR R BRI R v &
BB ¥ — R R TIT> T 5
WG ERBI O T — 2 R L. RELET T
A2F w7 O 1 ITERRTE, 50COA—7 2 Thzl
S, TIAFy I FREDEED 5 % p-EDX
(B EDE X BT JECFEIT Na ~ U) 2 H,
& LB TROEW T 21To72. &9 1 I
B, WD A ET TN ko>THBL, 77
AT 7 Wit EY & R KRR S, S EiT-o
7o, SpHTEBITEACEE S T2V O EWE, Y
BORELE U EREE, M7 77 b
DOfREL L THEZ a7 4L (Chl) && L7,

92

HERRIZEBDIAIDTSRAF v I DRERDRE

SRIHER (B - Bo), BEE— (ENK - )

3. R

p-EDX Z3HFIZ K0, TEERINZIIBAKIROA E >
5, Si & Fe, Mn, Al, K 23 Sk, KipEH<©
1%, S HITKEOm & 3m OFFEMND Ca, S, Ag,
Ti 2 Sz,
TEERMNCIBN T, (HEWE - (AR R - (155
Chl.a EIIKE Om TR K CThH -7z, F7=, KIEKE
B OKIEEEE : 3~4m) TIE, (EWE - (5 REIR
K Om, {17 Chla EII/KE 3m TIHRRAKTH-
Tz AHEW LK PEREYE D Chla, Chlb, Chlc
AT 5 &, MAEWIEER Y T Chlb/Chla 23
<, KIRAE I CIX Chl.c/Chla 23V ME B T o 7.

4. EE

AR B B WK K DS R BR B & 72 D
Z L TFeX Mn, SHELEWHIWIAKPIZEENT S
TENHLNTEY, FRERE T TSI AF v
(IERENOEH L72ocs% (Fe, Mn, S) 237 L7z
EEZOND. Fo, 5E LIC&RBLEmIT K
7REERL - (Si, Al EIRIBRICIEEKE W K& <,
EBHITMPs DIEBEIZHE G LTS EEZ2HN5.
EER I CII/KIE Om TN - H5EL, MPs
DOILREE BRSNS 2 Z L 0VRE STz, KIBREHIC
KR 3m TfHAE ChLEN R KIZR > T-DIE, KiREE
J& EERCIREE SRR & 7p o 7o & & Tk T
BYWENT T AT v 7 i~fE - LT 2 & &2oR
LTWa. 20, KEAREHIZIBWT MPs 1%,
BT L K 0m 2> B LR LR 721212, /K% 3m
OKBHEBHT TN T v 7 &, BE, WK
WIE A L, BENEINT 5 2 & CHIE A~
HEEZLND. 5 LI mEOBE O ITRARCARE,
U O e Ok x IR RIS E 2 B AV D D3 TE D
TlEeL, SBOMFERHRETHD.

(5]
AT DO —EIFE B AR ZHRICT L D 2024 FREEH
JIRLERFFE B Ak % 52 1 C Eit L 7=



0-C04

R FEE L TR -
WA PREZGEEEWINN, FII fndEEEWI,

BRFKENRET HHER
B E DL FEE

BIZHITS

TER), ¥ [OLTHEK « 0 HEFR),
B FESEJFE 7 KX 7w 7 (BR)),

P R — (UK - AERRAT), A ZREICTREOR - 3 FESER)

1. EL®HIC

VTR, HOERIRREAL 0 S22 CRERE M4 o PASH MK
I8 CIIE AT IR SR (DO) B AR L AR W A R R K2
B END L9 e oTc, T OAMEKILITNE

WEBE L, WK CIImE T RHR N LR T 5
BRENSER SN TS RSN D, ARBFIET
FEEW T 7 VAR EDE(FDOM) & & % — % 1]
W TSR B O e B R B b 2 R 2 . R
R LB EEREIC 2 D B OV TR
LT EHREMNE Uiz, Fxl, BRERME R
X UERICER L, BLECEEIC IV EZD
B - 57 0 A h IR PR RN R A
(7 — P CeHa(OH),—CH4O+2H +2e™,
Y — PG Op2H 2e »H,0,. 7 = o b U EEROG
TtFm%V?VﬁWﬁE&)L N OWEE

BRICA B 2% KT T REMEIC OV TR L
77
2. M EARE

2023 4= 4 H-2024 4= 5 AT, EEREACE S Hep
¢%ﬁtnmeMMty# WK DWEEAT

. TR - RIS CHERE L7 B B 326k
£T®mt THMEZEIT-To, £, 202349 H-
12 A, 2024 % 6 H-9 HICIZFRIHADOWEE E 5m
\Z FDOM & o — %A% L Ctfell & 217> 72,
BEFEKBL T O FBLIFEERIT, 2010- 2012 4R
17B CTHEHEL L 7= EEEHEE 2 & THSS IEIZHE > THh
ML Iv@ae vz, | HffE Lo 7 < VB
WRIZT V7 ZNLVEBEMZ, IREEREERTA L
ZEZH AT 1 T O AR L, FHEK A E
AN L ST, BREITFFE L, £ LR TE
A Raxs g9 Lvae Rafds L 74
Ml LT R vy 7L, 406 % HPLC AT
ST LTz,
3. HR

HIGHIE & EBEHIE TiL, DO E0ED 1 51

93

JERTT D 7 )V ARFEEARIR I AN E T, RHE
FEAIE OFERN S DO EOW/DVFEZ FDOM 58
OEIMA A B ., DO BEOEACIZHE - TIERME D
FHFEL L LD Z e SN, F72
BEFKP ORIUER CIIER L EHR OB E
BORTZEIZED, B RadvT L7 X LEER
FE S BEIN L 7= (Fig. 1),

Fig. 1 (a) Change in concentration of hydroxy
terephthalic acid. (HA: humic acid, W: Milli-Q, TPA:
terephthalic acid) (b) Flow chart of the experiment.

4. ER

B HIE DR R O M CITAREE KO
BaEhZE EAHT OFRBRNZE L L, AR
WE DG Z R Z LTV D EHERI L7, EER
ETOAMFE K POHILFER TIE, EEHIKE
HkE”7 I U/ 100 mg/ L 2258 20-30 pg/ L O E R
nXx T LT ZABNRERTE L, U,
{LETTAEE 1 B> & HALEHEWE &7 v ARk
THE KXy 7%, 0.5 mmol/ mgHA - i
LT EE) ThHDH EHER ST,



0-CO05

1. ZLHIS

HEARERIZE T 27 4 23R Bl PRI
INZTT A apEs#EMicrocystin (UL FMC) 1, 58V
fFligatE 2 e b, M 22 A~ E 2 KIE 9. MC
B R N T AT B IR 1C & % Organic anion
transporting polypeptide % 71 L CTIEIRAVIZHL Y A F
A, FICEREL, o X7 EomE ) o klic X
DEHEESCT R =Y 2 &5 &L, BEBRAT
nE—X—L L TH U EZFHETD.

FIT O T b IR IREN IE ML m RIS B O
SNEOREL L 7220, MCOZFERLTZT T2 < Mk
NOBFEEELHEONZEINTWS. (E-T, &
WHEEHIZ K D mIRIEEE ~D 7 OE A < %12,
JERMICHBIT DMCOR Y AL ZIE, #OHEFEM
2B ENEER, £i2, MCOAFERTH ST 4=
INHPETET 5 L E MDA L, BB PR L
W Tose NN % 2y, BEEOMEI HROHND.

AMFFE TG O AR THE ST D'V
U—ZHWT, EROMEIREMAELZ. X7z,
ErbREINTZT7 7R A KONaringin (UL T
NAR) & & A X = ISR ARG L, MCOHELY IAAZH
N AT OV TRREE L 7=,

2. M¥ERE

AU IR ORZFNGERIL, B GES),
X (EW), RIS L. BRERBICLD (AT
vEA1E, YY—LVOTRBIZ 15 %K%, EEic
1 %D KRR FE R I (NIES33349 £, Microcystis
aeruginosa) & N, U —OFENL A FIN LS
BT, TU— T v A TSN OB RLIRE R
02 g% ZREAK, 80%A X J— b, 4mliZ 24 FFR K
7 Oz B (15,000 rpm, 20 47, 4°C) L,
96 N7 L— MMIE#E 150 uL, #HiHEM 100 pLz iR
MLU7=. BB O RIIMAR#Z AWz, L) —I
B END ARG IR, RS R R 0.2 g2k & 80 %

94

IR/ A FICKHEEOHH &
BKEEZSRADERFDOMY AHBEDIRSE

UNEFORT, PAERRE, KD, JHIERRSE, FhEER (FMIK - B

AL )= 4mT—HEKIELZLOEAHERL
LC/MSTHIE L7z, RV IALPHEER TIX, A
TRBRLIZe A ¥ =%, av ha— VXK TEHEAEHE
B 5 2 7-8H, FZBRIXIINAR]I mM (526k 1),
NARIO mM (5E8k 2) ZFEBRWIAIZE 2, BHND
M95 £ (Microcystis aeruginosa) #J 1.0x107 cells ml™!
ORREAK TS BHMEHE L7z, £72, NARIOmM &
WA RIRFC 8 HMfE Lz (£BR3). 2, 5, 8HA
[ZEREL LMC%HPLC Toy#r L7-.

3. RRLER

FEREFTIE, B TOEMA TEEEEDPH L A HER
ST, PRI O EGERR AL Z & B o 7.
TL— R T v ATIE, WAL E YA EE
PHSCE RO E (B, B, F, &) Ok
EWRE LTz, b BOIIH XE Tl 25 mgml! T
T3 1% DI RENT. LY =D T,
DA X ) — VHHEY Tl 338 nmi WL D3RR
A, DAL ) — I TIE,  QuercetinH (MW
448), Naringin (MW 580) 72 XD 4 SO —7 & Hf
L7, BVALPHFERERCIX, FEH1 Tk 8 A
T 62% DI IAHDER S 4L, EFR2 TIES5 H
HIZ 92% OFRFESR, FER 3 TIEIMCITMRHRALLT
7oz,

NAFT vA OfER, B U —GE X - R) M
BERAMEIT 5 2 L0, BEROMGIWMENE
T EDPIRENT. BRI ORGSR, MilihR 2R
L7=7 7R /A4 RidQuercetinf & 22 S i=. — 77,
THIDENEERPBNZ 0D, EENRD 7 TR
J A ROBBEXIIERENRR D AReMER S S, b
AH = UITHB O TNARIIMCO B Y A A FLEVE A %2
A L7, WIHIZNAR I0mME G- CIIH k%D Z &
ICMCOER R 2 7272, MCERAZBL 21T
T 10mMZ ARG T2 EBNMRNTHD EEZ
HiLd.



0-C06

1. FL®HIZ

VRS LR ERICALE L, RS OB RIZH
HANTMITH D, mfEIE 10.88 km2, FlF/KEIX
2,607 T m*Th 5, WEMOWEREEIL, Mo
135D 1 2 DTV LI, 2022),
X, FERFREIC XD A OHINSCIE 3 72 e 3 Th
FHNEIK T 1975 AL B K EEAL A RIE & 72 >
72 1985 IR E R EFFRIHE RIS < R
EWBICHRE S, Bkx e /KESED T2 O X
(&> T, 1980 FRATHC 11~12 mg/L 72> 7
COD (75%f) 1% 2020 4FIZ1% 8.1 mg/L 1238 L
oo LOYLEREEMETH D S mg/L ITRTIZEHK I
TV, ZOERE LT, REMc# o fts
B S ERE LT 2 ATREME MRS ST 2 (i 1
B 2020 ), ABFZETIEL, YR O AT K H
D EESFRVERHEI) O YR ORI A 100 H A= 53R FE8R
RV L, WEHA~OEH R O
EREZHONCTAZE2HNE LT,

2. MEEAE

BRKIX, 2023451 H 13 H, 2023423 H 17 H, 2023
5 H 22 H, 202348 A 30 H, 2023410 A 16
HiZ, B - W01 - RS IC VT,
Fo. 2023 4F 6 H 24 HAIZ [ (L e L T i E
(REWHEOAKE) TBZZ2-7-, BRELLZ
AKFREHE 20 CHESRMETA v F 2 _X— % —NTHSy
fREIEBRICAE U7, AR MR S8R I —E /IR0, 1, 2, 3,
4, 5,10, 30, 50, 100 H H)Z & l2KaE 20 H L,
BOD + COD - DOC * TOC -« # Yt A7 kL& JE
L7, 100 HAESREERSGIZIRGA L T DAY %
S FRYEAREY & L=, BOD I JISK 0102 21 #iC
eV, AR F EILEOEE BOD 7' 2 — 7 (Xylem
Japan #) % FWCHIE L 7=, COD JIEIL JIS K 0102
TSR, JIEE 3 BEATWVERMEE R L,
DOC & TOC 14 AR F o2& TOC-VCSH
(SHIMADZU %) % H\\C @il i ligk e 7 iz k-
THIE L, JIEIE 3R BT 72, ZWRochk ot
A7 N JVEEM)HIEIL, Aqualog (HORIBA #)(Z
F o THIE L7z, bR X 250~550nm (Snm fFE).
WG 1T 212~619nm (3nm [BIFE) O & PH THIE L 7=,
AR hVT— % % H T PARAFAC (Parallel
Factor Analysis) fiftT & 36 Z 72 > 72,

3. BRLEER

F LIZRREBIOBRAKY B3 LUV 100 A A5 f#th O
BOD + COD * DOC DllEi 4~ LTz, £z, BRI
&gt WO R B~ DRSS 2:3 THDH Z &)

95

REMNFEUR)I<E TS8R EF#ID
FHEILEREICDONT

*EABR(H ILERRL R - B TR SER

F_EAfIOR, SRR, BIESACH. HOLA KRR, A2+ (I ERLR - 2

B WIIT & D FAT20 65 VBRI AR S5
-4 DOCH#EEE, COD JLHE & HH L 7=,

DOC.y | X 2 + DOCy, oy X 3
A DOC = — ) - 15011
£ 1.100 ARAESMHSEBRAT# 1 31T % BOD » COD - DOC s

2023%(18) 20238(3A) | 2023(EEMGA) | 2023E(8R) 2023#(108)

RBBRE

OHE [100R% | 0ORH |1008% | OBE |1008% | OHE [1008% | OHE [1008%#

BOD (mg/L) 440 | 034 | 153 | 048 | 381 | 037 | 183 | 000 | 425 | 041

€OD (mg/L) 339 | 620 | 355 | 666 | 410 | 565 | 500 | 612 | 373

DOC (mg/L) 153 | 242 | 176 | 334 | 255 | 347 | 266 | 281 | 214

2023%(1A) 2023%(A) | 2023(EFMAGA) | 2023E(8R) 2023#(108)

L2811

0BH [1008% | 0BH 1008%

022

0HE [1008%

0.00

0BE [ 10088

032

1008
029

[EE]

BOD (mg/L) 224 | 020 | 146 195 1.00 134

€OD (mg/L) 271 | 230 | 664 | 278 | 603 | 430 | 421 | 255 | 325 | 211

DOC (mg/L) 131 | 097 | 240 | 136 | 415 | 302 | 347 | 152 | 281 | 147

2023%(1R) 2023%(A) | 2023(EEMGA) | 2023E(8R) 2023#(108)

=801

OHH [100H% | 0HH |1008% | 0HE |1008% | OHE |100B#& | OBE |1008%

BOD (mg/L) 221 | 029 | 050 | 023 | 232 | 030 | 18 | 000 | 167 | 022

€OD (mg/L) 273 | 224 | 359 | 147 | 434 | 281 | 394 | 232 | 340 | 220

170
#*(108)
215

DOC (meg/L) 140 | 098 | 153 | 105 | 219 203 | 143 | 182 | 128

%(A) | ®GA) [fem=6A) EEA)

A OFHRARE
€OD (mg/L)

AN S OFHRARE
DOC (mg/L)

F1 X0, #HOMRE DOCEEIL, WINT 1.53~
2.66 mgC/L TH Y, WEAFIID 6 OFER I

0.97~2.49 mgC/L THh 7=, g (G A)Ncidih
DORFH L0 & FRE O #E o fRPEAR B R DA 7
SIREBMICHE SN D Z b oTz,

228 | 226 | 370 | 246

097 | 124 | 249 | 148 | 139

L A B O COD & DOC DOAHES

% *

fREe X ®
— D> OFHARE (DOC) — — FMK (100B#DDOC)

2. VAR ONT) 1 H B A3 2 DOC, COD i

B 1 XY A COD & DOCIZITIEDOFRENRH Y |

DOC/COD 1% 0.85 Th o7z, SN T D #
iRt DOC YL & S 3E g Kk o #E45 fig it DOC
BEOKE: (K2) 12X, MNICHEET 2 i
PEA IR E WIS DI AR E & —
B L. BEFICITMN TER S - #5 it DOC 73
Moo TWBZ EnbnoT,
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1. FLHIC

S — R IR EITES A, mEROZD
T2 OB S 7 AT X VB S T, THY
DE LW Ol TIREERRE, BUKHIBRZ: & oot
KRB ONTZ, Z 9 LIEREOFTH R EE B
FEIIHHMEE T L% REL KRIBISHSBR Y A
7 RS TS HiEE LTEL Ot THEf S
Niz, )5, EEREITREE L EOKYE & kE
T 5L LT, RS E SN TN D, JEERE
B ORI 2KEE N E R LT2BlT D7, £ 2
T, AFETIE, BEROET OV T,
JEEBREIC L HHAKD BCs LR L UVKE DR
7B b BT H 2 L A E Lz,

2. MBERE

EE AL O 7 DB W CIREZIT - 72,
££KIK (692,000 m?) =72 HHUR H I3 F T
Hotz (82%), KHE L2l TlE 2017 FEITk
B LD RERENFERm SNz, 2, F1RL
ZRZHLF LMThN TV 5, EERRERTD 2015 4F
W7 EL EEREEL O 2018 405 2022 4RI 18
Bl BRSO oy B E A H O TR O IR B
(LATF SS) B UAAKZ SHERIL LTz, 2020 4F
25 2022 ARIE, JRAUK, PiHHKES 40L A HRE L
7o ZHEHDORBHZIOWT, SS D B37Cs JE
(Bq/kg) . #A7HE Cs % (Bg/L) ZHMIEL. S
M OEEECLE Ky (Lkg) &5 U7z, ERERE
(ZHIM TR, EXUSERE, BbiEElL, pH &
HIEL, KEEEZREL, TOHD I BIZER=
TABEIToT2, Al LT-iBHT., IBFERRE
(7 E=TfE - HAEEATE - HIERE - mg/L), U ¥
FEREY IRE (mg/L), W77 A FBIRE (mg/L).
yunu7 v algfE, BiEARRE (LT DOC)
W, FEA A VRE (Na', K, Mg, Ca?) ©
ST Uz, 20130, . SSIREE, R
FlEWE (LUF VSS) IRIE. SS DRFERLER
ekt (§13C, §BN) 72 E&EWE L,
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3. BRBIUSBE

JEERRER (2015 ) B LOVEERRE% (2018
D 2022 4F) AT D & SS D Cs JREEN
AEIETLTW=—HT (p<0.01), ¥#&fFHE
BCs i (p=0.10), Kq (p=0.05) I1THERZE(
MDD bR noTe, EERERIZHIT D SS D
Cs JRIE . VEAFRE VCs REE . Ko D EHfEIE, JE
BIRER & T 5 L. ZEIN T1%., 40%. 35%
KT LT, EEREICLY, #ko YCs B
PMMETT 25 ERRENT,
JEEIRERTS L OIEEREZR A BT 5 &
DOC BIEITAEICEH L (p<0.01), HAEEERES
FREREIAEIVKETLTCNE (p<0.01), — /T,
TUR=TREERIEE (p=0.76). HEEEERRE
(p=081), U R »iRE (p=0.18), &fF7
A FIRE (p=097), Z7un 7 4L alEfE (p=
0.77) IXHEBEENRD LN/ 7-, DOC EE
X, EERRERNT KYRE O LA E 72 AH B BEA
Hol=N (r=0.77,p<0.05). EEHRERIT, 70
07 4balEE (r=0.52,p<0.01), VSSHEE (r=
0.49,p<0.05) CAERIEOMEND-T-, EEKR
F1t%. DOC I 7 F > 7 b DRIz X -
TR LI EWRB I NIz, TUE=TEER
R, U URRRE Y R IR ERR A% T EE
WIRInoTe T e b, W LORIC LV EER
EHIN D RBEPIERH LIS WREThH- 722 &
DRI ENT,

TEAIK, VK Z T2 & SS D B7Cs iR
(p=0.20), ¥AFHE WICs IRE (p=0.74). Kq (p=
0.05) ITHEEN M- T, KEIZBWTIL, i
K CERURGE, HBEERIRE, W77 A R
B EERA A VRETAEEICKS (p<0.01), 7
me 7 bl WA, SSIREE, VSSIREILA
HiZEm»rolz (p<0.01), 7ZOHITIEA LIZBETFY
BB X OSREBEEN, 2OMNOWEM T 7 &
COEBICHBE SN TS Z EWNRB ST,



0-CO08
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R O B ATRER I O R 1X, A%
DRI Ko TT B2 BT 572 HE
ECTh D, RAFROWITIZ, MPEIZRBIT HmANE
B OENAANEFEORE D OKIE LEFIC X
DIKBIZY 7 b2 ZERTHIEND, M T
JE DEFEFALITHEITIS O, mARMEREO L BT
RRIIEAH S DICHI/NT 2 Z L& ShTW
Do —J7. EEOAEMRBEREITHATCIREFIZ L -
THUR Z LTI R 572D, KEKIR &
g U TR Z & OARE MR KR E L 20 0T
VY, Z DT JEE OB MEFRERE N HVE N O HLE T
AE—=IZHE T TWD5EE. EOmKEREDE
BATRBISI S ) 2 il R D3R (T M A Ko TR e
LHAREEN S D, ABFZEITZ OICER L, WA
B RIZ I T 2 8RBT [ OKE & kPR O
DAL HHERT A Z LT, KBICRI A AFEER
BOARE— M3 m AKMERSEOWN A I RE T8
BERALNITHZEEEME LT,

2. MEEAZE

AL BYEHE 2 BV T 2022 45 6 A G 11
HoOfABIMFREAZ1T > 72, PiARRE 2 Wixmk
PR TH D=V~ AL B A~V ADFNE AT
OITEY ., HRNOREAS A~ RTNTEALE D
D2FENED D, FTHAFIUTIKIE 6.8mFEE D
i S CRARROME-E S B EL TBY ., ez
FALIZ 3T T D, BB 2 BRI v
T2 D FRERT <12 1 HuS % E LAKE B
CEIAM L IR W oY AFRE A R BT
ol BERMICIE, AEEZHRE LA — N TKE
B A 2 H S D 8 100m LANIZ 380 TR 3km
TGN 3B L. R 20 emlh EOfEEE A
a1 4902 [EIBLHI L7z, FENMN 2 E=mIICEET 2
T2, K Im Z & AR CEUE U 7 (R CER
BabL, AKEIEESEEZ R L Lz, s
0] DKE X ProDSS (Xylem)Z W T/KEE Im Z & 12
KR, WERERIRE, BXIEE, pH, WE, 7
mu Y b alBEERBH L, 20 T, SHEHN
DA ZRE T DEREBERZA ST 572

HEBIZH T 5 ERRREDOR G —HEA
AKERABEOHMASFICRIFZTEE

PRI (ENZEREEWRZERT, R TR)
At (ENLBRBEFSET)

WIZ, REORELTWEZTHMNS 10 I8\ T
2 HiR DK VRBI A JE 2 T SR AKVRBIBRBE A
HAIWELERE LT v AL T+ LA RNET L
KD ATV, SRR L ISR D A BB A D
B & HEE L7,

3. @R

TUELT F LA NORER, KE, Kk, BE
P SRR S IS ERTEL T 1A O SERE TE Z BT H R &
L THRWBIRA A DTz, FIRERD B VIK
. 7o AR IR AR KR BR BRI
BOWTHBEEENES RO ENTLNE 2>
T2 TOTENBEWHMEIZIIT 2 ARMEREA
DENE AR TR IE O EKiR & g OAFEkIC &
STHIREZZIT TS Z EdRENTZ, /-2
SR DK & TRAEIR TR HE D38 A KRR i
L7z& 2 A, 10 A OEFIEFRIREIZIB VD TO M
SHECENRSI, WA CILEEARE R
BhfEEEn-bo0, MHAICBWTTm< A
MBRENERSNT-EEThoTz, FEBEIC
B L CTHREICKERNC R 2T -7 2 A 10 H
IZBWCOHEIAP AL L 0 & BIEE LR 5
< Tponiz,

4. ER

FSEE N REFRBRET & B /KIRIC K - T < il
RINTND Z &b, EGORMFBIZKW TR
IRPEFRDOSNE AR 1 T 50 Bl IR & 58 < 5%
JTnbEEZbNS, AR CERBORBES
RN B2 D 10 HIZIUNT O /KRR O f ka5 FE 73
MR TRRDZ LD, BRBESFEORY—MHIX
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W77 bl EEERIRO A & b EE) LT
952 L aRed 5, S%ITEER L BREER
D7 & W ARPERIEI AR O BIFR 2 BRAR 25 B v i
HBHREEND,
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PEZBESER 2O AN THY, KEZRDHE HRICH - B - BB - FO T VRS Tn
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2. MHEEAE
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AR RS W THEBIICHA SN TWD. 207
D, EACREH (203 TIEoRIE 7 B B s R
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Hip s, @RECTZ 7 b rofEEZHNNT 572
DIZI, DHEEREER LT-TERESTHD. K
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ZHWNTT T o7 b omifgi bR E R L, 0%
BERRIZHE > CHETE B 720 1 RS & A TR A TR
#SHE, CNN OFEICEEEHTEHEHWH Z &
THHRBEZNET 2 FEZRET S, AT
RIEHERETE 2 W WFIEEZ X=X T 1, Hn
LFREERETELT D, BEMIER T, FE
SOOI N—TPINE LB T T 7 -l
Br—4ty heHWS. AF—%%y ML, EAN
DWHA + Z L 31 MR TRES NI T a2
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FEARVERERHMIZ W T, FEOHBIRGEIL, ~—2R
TAVTHRETFIETH 90% LLETHY, #ETF
EOFREWFER L 2o T2, FEFT—H ERIUT
TMIEENDIHEBETH D0, DFERBEEREL 7
SlEEZLBND. —T, PULMERETE T, W
TFHEE LREOHBIEEN 60% FRETH-7203, 2
RFEOHN 1 RA L F0S 3 WA v ME EHBIRs
FERE Do T URMERERHIIC BT D IRBFIED A
IRIZ BRI, TR 67.0%, & 72.8%, & 80.4%,
H 89.4%, fi193.4% TH-o7-.

4. BER

BETIRL, RX—RA T A LRI, 2ET—X
ERIMS O INCEEND T T 7 b UEi
ZHBIT 2 EHBIRBERESWR, FET—XIZEE
NWHE TREI N I LICEENDL T T
7 N EBITHR U CHIBIRE MRS 70 5. RERR
HE PR 28 AT 52 L THREMREILILTVDA, S
LIROREELENLETHD. BERTOHERE L
T, WALHERERFMIZEEA L7277 v 7 b i
KEDER D DI mROENRR > TN, =
SREDRABENELR S TN TEHZENEX
LD, Fio, FET X LD E X I HEOH
BHBORY BRI Db B2 NS, T—H Yk
EEEANTDHZETCHBINHE LT — & 280 L
720, BRI DI NE YRR LIZD 35D
& T, HRREOSENHIF S D, (BEEICES
WTHEBREO R RZ R L2, BRR S
KRR OBTETOHRIFEREZRR LIV T D2
ELFERETAEDTHDEBZZOND.
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1. [XLHIC

FHA=aF ) A R T4 Ta= il fEENSE
ERATHEOR AL, KEZIZLHE T DML 722
HCHEAINTEY ., BEKEOAEMSHEIEIC KR
W% 5 %2 T\ % (Sanchez-Bayo, 2014), & < (2,
INLORNFEREIND Z LITXD brRgh (U
T, ¥ ) OEEEEADITFERTE 22 (Nakanishi
etal. 2021), ZKE/AERERITINTY T3 b~ P
BHEELUTHETDZ b, PIITKT 27 BA
DOEEN 7280, AW EER %2/ L CEDRE
LR~ LPE R LIGD,

I, BBAINERERICE 2 28T, IREL
e bR OEEEA EEAEMITENTLZ LI L
v, b dAREME S 25 5 (Noyes et al. 2009),
ERE, EEOIXINE TS, KHZR L= FEBRARE
RO TKIR A EFBAOFEABE L 2X
2 FEREBRZITV, KB EF T2 TEBRAIN b
VAR H Z DRBENEENICREDL L ERL
7= (Ishiwaka et al. 2024), X BT, 1 ZDEMIC
R UTHIRNTZAT S &, MU REUSNOEAY & 72
VoL (wFTA%) OFEEIZHOVNTIE, Wi
BARETCTHNTIEOERERLPALNE/RD S
Db, FBHEKE EFOEEGHET T, iR
FRATAE D i RBE DR IR 5 D TIX R
MNEDEFMNRERY L7poT&ETz, 22T, Aif
ZETCIE, Al L IRE LR OB AR KA RER
W52 DBAI=ALE LT, HBETHDI VYT
WD DN TALORBEIEDEN ~L KT D
(R 77X R BNEDORERET 200 %K
RET OEMEER A Z o T,

2. MHEEAE

64 O/NRKAEIZIEFRIIG G DK B 3 LK & 4%

AL, KEAEYEZ —E&EANT DT & T, Mz

—IZ LI FERAERRRZAIN L, &/ NIRRT L,

FHmAl - KRR - WAEEEAN (V) OFEOH:
VE% T o 2 NZEID YT, 2X2X2 OERER (%

99

8 IX18) #AT-olz, BHBHIOWBITIZ, o RED
WALERK THLEEISNTWSE T ¢ 7=/ (Kasai
et al. 2016) =MWz, F7=., KRB EHAEZ, &
— 4 = HWTER+4COMBEEB I ->7-,
BFEAN (vH) XX, A AT Ao
JELOBEEIZEDE TCEA L, B, RANLD
YIAOFHMAZBL S T2, FEBRRITA v ax
> N ChRREL 72,

3. #&R

AFEETIE, [T - ~FHA - EFEH] OIFHIC
HEH LTI 21T o7, v 23 AL X 54
K BEZ I, BALMEAENE RERL 72
ST, —H T, vX WA LAEZFIZONTIE, FEl
BB CE L ootz 72, Z OBIEISKE LR &
DEAFETIZEHEICALN, oy E O
(SEM) Z T, F il & KR R O8N 3 %
FNTHEL T HREE2HEE LT, £T, 3 HROM
RIEICOWNWTHD &, Y IO/ L EES T~
A OEEE, ~ X T A OEITAEER 2T 5 &
VO CREHEE ST BRI S e, 2o
3FRICH L, BBANTY FICHOEEE 5 25D,
EFEHIIIEDORELY 5 2 7-, Fi=, KEEFIX,
EFEFICEORELY 2 7-, UL, MEEBERN
¥ X AN RIETEB B IR S o7z,
4. EER
FREOERIE, FERICE DY IOWA & EES
DM, <= ¥ A ORI Z2EME 76 L2
EERBLTND, DFY, ZBAILEE EROE
ARWBNKIRERERICGZDHEAI=ALL L
T, BHRAINY TERLO L LICLD My T H
U BRI 2, Rk, B RAI A RN EEE I
EOMREE LT Z 2N LN ORBEEDOEY
REEA~L TS, R MAT v 7R S 2V
B 59 2 wIRetE A R S e,

BiEE:  AOFZEIL. JSPS BHIFE (20K15640,21K18318
20H03010) DOXEEHE=Z T,
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1. IL®IZ

FBFEERGEA T OFGEAH TIX 1979 0D F/KIERK
R B ASBRE S, W~ S HE R A AR O
LEBEREFRIIRAEL TCWIEAEEEED T V— L (T
7 3) OFABED 1999 FLIBERA Lz, Lol
2000 “ELARET A 2 OFEAME ORI L, KE
®t 3 (Trapa japonica) NE X+ 5 K90, E
ZOE—7FHZIMEED 1 BLLEE 1.7 km?) %
HODIEE IRz, LEER-oTCe v T4 a%ziE
WDV T )T T VT ORI THRRBERE DD
By, TLaAY—ERABFET DI EEZOND.
S HIZFHR A OHFFEIZ X > Tk T2 EugeniinX°
Ellagic acid$ & U'Quercetinfit ik L\~ 7=2 7 /
NI TIVTOREZMET LD ROH LR 7
/) —AHEREENDZERPLNICRY,
KERBIEICBOWTERBROKREZHELE. Zh
W}z BARERBE T C b UL 2 M9 2 "l REME
N5, BT FEAEORERY CEEICE - T
BRSNS A~ A 'IIRE BT H. Ll
INHEeEVICEENDT LT I VDL
{EDMFEIIRIEAR+ 3 TH D, & 2 TARIEIT
EYDOEFICE LT L a S — oL OfiE
BHEZHfE L.

2. MEHE FiE

bS5 A~10 AICERILLKIEK Tl 7%,
L2 Ly TR S MR Lz, b U mED
By DZEEEALZ HTTIES H~10 H DO & S #3ED
HLEY R 300 mgZ 80% A &/ — L 30 mllZ 1 B[R
KERTZ1 15,000 rpm T 1 minizm OA5EEL, EEA
ZHIER & LTHWE. ZHhE2LC/MS (B RERT)
WICCTHEL. vy hOSHTIE, vy Mot
L TWDEEE T N 7 LYY 530, Bzl
UIARIE L7e. REBER R 20 mg4 7K 3 mllT 1 FREfTIS:
K EET7# 15,000 rpm T 1 minzm O0EEL, EER
ZRERE LTHW. LOMS (BERERT) T

100

KE E & (Trapa japonica) 0) B 35 Fil 448 o> Az R

HEOET (BMARSSE - BLD), TR (BN - D) | ARl (BMRE: - 2

VICEEND ZEBHLNIRoTWERY 7=/
—IVENE c EEEIToT.
3. FERLEBE

LC/MSOHT DFER, 5 A & v #3EIXEugeniin % <
ATV 19 mg gt DW), 6 A LIS A &1
WAL 10 Hicid 1 mgg DWIEE Lo (K1),
—J, Quercetinfidfi{&KIL 5 H & o TOEHEN D72
<(0.5mgg' DW), 6 H LIS A SIL2HICHIN L
10 AITI3K 8 mg g DWW &SNz, £lertBy
b CIEH AL E T S BEI X Eugeniink £ < &4, 4
1D A U 72 3 T ldBugeniin D & A &3 9 5 H
mTHo72. —FHQuercetinfit MR I H LRy DEH
B3IV, SMIDETEZ L Gt N Aol
INHOREREND B 3R IR IZEugeniinz A A
YOTLarIANELTEY, N A AREH
MEEHALTZEOFRIENKREL 2D 6 ALIKIX
Quercetinfit Az A A L OT7 LI e LT
D AIREMEAN R ST

1. & < (Trapa japonica)l& £ 5
T Lualr I hIVOEZEA
A : Eugeniin. B : Quercetin BB (A,
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FEKBIR TH LT S 5D 3 PR AL &L L
oo T OPERIZETEIGE T, HIFO®WS
£ 110~120m TH 5, R AL > TRRE 45
(ke dr BF, SRIBNZE LT & MR LT,
BRKOEREIT-T-, Fiz, BIITT7nEY =
=T Y= e AF Ly RIBATERIE AR
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RN EBEREEONTZILERORBIET EEBA AV REDRER
IR - NEPSRTE - HUIER - gL - R F (biEE e A mrge )
WZEINL, 0.1 mol/L HEAVRIR ClE 21T\, 1HE

L 7= SRR B O IR K FEA A (HCOy) JEEE
PEH LT, kA A (C1) BXOWEEEA A
v (S02) 1E, EBRETE—IEICIAWMEE-

IA A a7 40— ko TERLE,
3. HBRBLUEE
3TEIRAT, 2000 05 RIEORED N S

7o FRAHIRIY, JEE 151X 70~43°C, HER S 5
1% 40~24°C DHFIPH THEHIFRCMITIR T Lz,
7 5 1% 2007 45 % TIZ 74~38°C DOFEPH TR K
TL, TR, RIBIXFEAEEDLR)-
77

CIB L SOZEEL, & TOPRFIRT, 2000 4
5 2005~2007 20T T Lz, Z0%N5
2023 £ E T, R TOPFRITIBUNT SO DN
DERD BT, FRIZILFE 5 BTk, AR AKE
% D 2000 FEIITVRFE £ CHIN L 72, HCOs IR
%, ERE2FEDA A PR LTI, 2TOJR
T 2000 457> B 2003~2005 2T THINL, %
D%, FELMITHD Lz,

HhaA ﬁV%W®W%Ti 2000~2010 4E1L 4
ﬁﬁf LT Cl& HCOsIZA DR, Clé SO&
E@W%#mw%hto_@ EUE, MRS
AT Clr e SO E iR DEUK DB 55 F
v, HCOsIZ @ﬁm@%mﬁz A L CRIRDMET
L7z & WO IERDFH A FFT 5, 2010~2023 41X
BIRIR TR A A OO R — o BE LT,
IE[E 1 5 TIiX CI & HCOSIZIEDFERE, Cl& SO&IT
ADOFRENFE O by, HfE 55 TlE, Cré HCOs
IZEDOFIE, CI'E SO IEDFBENFED S, i
#R 5 5 TIL Cl & HCO5, Cl& SO&3EITAHRE 2GR
SN hrotz, ZOZEND, RIFEHNCEKDIE
'%ﬁ@ﬁkﬂﬂtbt:&bmﬂ STz, HFICIEE S
BCIE, Bi72i SOMTE T LAY RIR D EUK DR
Aﬁ%ébt_&,mﬁsﬁfmakmﬁﬁm
BUKDEBENIL AN B RolzZ Ll ENEX

LT,
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1. [FCHIT: BARKPTOIRROBEMESK
ITHENE, KPIHET DAY - HEREHE

Yy - PR ORI L OFEER G5 - IX
BIRE) WTRVEML D D, & LUV TR
MOHBIITIBNT S, HEEH T KR ORI &
O EAER DN EEHERFREOBATIC - 2 5 B A
FEL, BREORMMNRBATEROTMmIC KT 5
ZEnRHLEND,

A A ) A 75 BR T AR A IR A PR L FE b e & o &
—TlE, % 350m (2024 45 8 IS £ THEHI -
AN T Lo FFERERR 2 FIH LT, mL~r
TP BEFEY) O H 8 AL 2B T D 7 D O FHEFIE
EREEAL TS, ABKRTIEZO—ERELT, B¥
BB CTHLT 7 F /A4 ROTFuriHke S
DA LREoLF & R T KT ORLT & O EAE
M %FHT 2572 OBNRBROFEREHBNT D,

2. MEEAE . HEEHENEE X —OHT
WHIERERR Y, PR 350 m g &Y LED R —Y > 7 HL K
v, KRR EEMMIETIT2 SDOBEPARNITHE K
R LTz, FEBR=EICR IR 7o%, — T OMIFK
TR FE2RETHEDICT VI HATIELR
735 3 kDa CTORSN A ZITVY, RIS OHLT
KB OEAREGZEI AN LT, [RINAHiEZ1T > 7o H
TAREAT > TWIRWHETKENZEUTK LT, £IC
FOWEMN 10 pg/L & 725 X HIcAmtEHTHE (La,
Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, Lu, Y) ORGEERKZRM LI, RN,
— ERFR R O & AR AIRN O — DO HL T K &2 3
BHE UTEREL, 02um 7 4 V¥ —TAild L7-iE
ERABORELZEN T OWT, WP OF FE
TCHRRELFHERE T 7 A~EESITETHE L
77

3. HREER: 3kDa TORSABEEITo-M
TAKICA HHOTEZ RN L7 85A O, La B ORERE
ZAbE IR T, X1 OFERNS, WiRh o+
BorFEIFL 02um LV /S WESE L CTEFL, B
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FeEpTKPDRAFEFR EDHEEER
 HTERRZEAVEERGR

*AHAN, REHGE, HIFEARRS, BIEEE U5+ )

%, HIE - ##
BERIZINE L
FITITEE L

ftlmaa A MEL Tk, &2WIER
72 (0.2pm XV RE VR & L TER
) ZENTRB ST,

Al & & bIChRE S A BHc#
%%

B 1 RSN A FRK~ORIREROREFR (La)

R4 A% L7z WHE R KIS A BT R E2 L
7o G ORER A 2 1R $, X1 & g U TR
eI+, BXOWBFELTNS La ©
A3 23<0.2 um, 7RV 28>0.2 pum OHESFICTFET D
ZEMbND, THHOEWNE, HUTFAKH ORI AD
FHIZLD2bDOEEZ LN, B TPFETIHE
(X 2) 2%, =6 EoMAEERICL Y F 8T
FMN 02 um LV HREWESE LA ICIFETE
LRd K D 2 EOVRBE N,

KBRS A1 R K~ DRI OHE R (La)

[BfE] A0F701S, RIFPEEE G RV F—TH HERE
L7z T5F1 5 - 6 FFEE R LV BUR PR BE TR S o HiJE L5y
BT 2 B (JPI007597) (BEREREATHA A REMiEL
iBH%E) | OREO—HEEH LT\ 5D,

X 2
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1. [FLHIC

=R OMHEHFLEITE L = BEEROR
SRERICACE L, = REREE OIS E S 5 [E o KRG A
W72 > T B EEFFEIT B 2 IR ) KR O /N
Lz 1L U, HOAFTITEKME KR R B D,
TR RIS A A1 72 & faf)IT - Ik
KB ZEM E LCOKERET 252> T D,
2023 ARREES 87 Bl (K97) IZBWT, AFD
TAEREROREEIT T2, ARERTIE, EFEOR
ERERIZOWTEET 5,

2. MHEEAE

KEGAR N OPR I & RT3 KO D> 5 437K
T D) N OFH AR SdtiPHIL, BlKZEM & LRI
SN TV DX Z & Te KR & T 300~500m &
L7c, FAMIMIE 2023 428 H 27 H~31 H, Fi&H
HIZ/Kii - pH « EC, Vit - il - KR CTH D, it
B, JIEO AT 02~0.3m [EFE, JIIE D5k
UNHIEEE 0.05~0.1m fEfR CTHRIE L7l R —o%
T 60%KIETHET 5 1 siEOTHEABRIL, =
DOFRIED WA O Wi 2K & T D HIEIC L o7,
AREEIL, REBLH ORI 2 & T 5~20m XH TO%
EIRE 5~10 HFT o) 1E & 7)1 AW 5~9 T ©
A Lz, WEIZHOWTIE, RSN OB T
BL & B8 T KGO 5 B TR DM O H
BLOELAXMOMEAFTO 3 » i THEHIIL 7,
3. #&R

8 H O L)1 /KR « pH * EC % 16.2~17.0 °C,
7.5~7.7, 12.8~16.8 mSm’! & /K{EIZELIIFENEILH D
D, AFEFERRICHER)—E L TWD, pHIZ8 HoD
FMEL EC Xz 8 HM @iy, 72, 2 HIZEC
OAEA 6.5 mSm™ & LD T I 0 EIME - 70
X[ O FURICALE 3 5 BT B R IX, 8 A
TIE 16.8 mSm! & @\ —J7, OIS TIE 12.8~
13.5mSm! & REAREIIRST, BEFELAFTHIA
MOZFEEHEITENDR R B D, 8 HD/hEIEK
D2 BN TEY | & EROWT ZAEOU & 0.605
mPST RV UL B T URBLHA S O PR ST S T iR O
X 0.800 m’STIZETHIML TN D, WTAEND
SR NI ORI TE KU £ D OB X KOFA
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RER=ZEWICE T HRIERE & HKZERM

&R B (ZER - A0

(& D 0.067 mST HEM L, SHE— MG TR 7> B 7R
HVEMATROA Pt CTIiE0.126 m*St & 2 A DR
NERAROA Tt COME (0.129 m’S!) & [AfE
JEDTADTED HAL D,

8 H DA 0> -2t | L S i) 1 C 0.279~
0.779m> S BJI17C 0.117~0.444m> S, HE)I|C
0.447~0.673m>S™! Th 5, eIy IOy XX I
Ko THERENA O, i X I3 E R H
0.775~0.984m? S, FHJjitiE 0.367~0.400m> S & Fif
% DO MR D F K E (ZHEH 0.565m? S, 0.629m?
S, FEEE (ZHE4 0.443m? ST, 0.279m?S )
E#EV, Zon, ZOXBITOKDFHILOES
EIEN L TR E I - Tt a3 Lie/e & ol
OFBEBND, JIED RV 263 28111k
W7 < RANVDSEELTH O L )X ThE P
XN Z < KBTS 22 < P beiny < 72
S TW5b, 2Ok, 8 AICAMARAZ G TR)IIT
N OHRZE BB ROND— 7T, MBI
KMED HEFF LT b L R HEE T 5
NIFW DD, JINZA S THES ANOFRFIT A G,
4. ER

2L DA B D K5 A BlKZER 03 # i &
AT IR OKIRIL, ZIXRIR L V< ZEixm
TN 17°CRRE & i 72 KR & 72 » Ty,
Tz, ZLOFELEDESER/ TN ORI IVE
WRETRE O T D K O)IIRITIA < | HRAKEIEA
ZNVERATROA TR T0.30m THDHOD, fthod
2 M Tl 0.15 m, FEEIKIRD 0.08~0.14 m & ELHg
FE < 2o TV D, WTBME N CHKRERE T 5
ADIND 3, KR 0.29 m, o R/KIE 0.55m &I
VNSV EBIZE s THERERE N E VR D,
DT W BB TN R AR B TR
ERKIZADIEATEY , Kb IRITD 73 < AL
TWLHEAEBINOFIZALTICRADERD G &
BLATEY, ZEMEICHEUE L-F)IBREIZH -
KDL T ET>TNDEF R D,

AW - MR 2 5 22 BIATRFFE B A (2022 4E BE)
T 7K B 575 & Ta 1= 5T D AGH ZE R O FA A BOFEAT . F
GEREFH ; I THALRR] 25 THEME LT,
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PIRBRII EBEREEYAIIICETS
KE LRE Lt F ADE R

DS, MR GOk, R ROEE, R B (REREREAEE X )

1. [FCHIZ

WO AKEIZFIRAN O EY ., L8R L
DREAKAR EIZ L THEH L, WIKO FiofE-T
THIFI R NENEB OB AT 2 2 & T, ik
CNZ BRI DNKEDER S D, WIKE & fidrett
2 BT D HAYT, PR AR - S0 & RS
W@ 0 o /NS BT B FF 25 HmoKET —
Z & AR ORI A N DB & ofEBIR
FrEBH U, WIIKE O ER O Rats 5 4 F &
T 5, £z, AR CHRER S R FL ko
T AKEEAFRE 7Cs DIRE AN DN T HHET D,
2. MEEARE

fE R Y - E ORI A piRAL 2 BT R K R
15 Ha CAPRE 6 Mg, FRJI 4 His, 2 OSSR 5
HiE ) A e BRIRIE Y A i D H/INATTT 10 HIE A B |
2022 FFE~2024 FITF T FE (A5 ) HE (7-8 A).
o(10-11 A), & (12 A) OZFFH I LIF 8 [BlER
K% SN Lo, BRI AR 2 EKRHTATV, Bk
D—EBI% GF/F TR & HIE £ CTHE iR L7z, pH.
EC, 7V U B RIEERE CHE L, FERE -
A A (02umigia#%aleE) 134427~ ko
T 7 4 —%& FTRE LK B AR 3& DOC
(0.7umIEE%ZFED (X TOC 7F 7 A —% T
HE Uz, AFHRE W1Cs IREE 1T, H & A DfKIZ
THERAK L7Zi)11/K 40-100L % FLEE 0. 45um D A > 7
LT g E—TAHm, A A AZ WG 2
TAITD Cs ZlHE L, Z DB % Ge -8R
HERIC LV HAE LT,

B O LHAHT — 213805 (2019) 225 5]
AU, NOBETSH 2 FEREE EEET — %
(100m 43 H) L Y ERR L7z,

3. &R

pH 1, BEFRIIKHR T 7.48-8.08, #Lid Y OIfJI|
T 7.23-7.74 TH o7z, ECIL, FIEPEI KR CHEIA
WY (88.8-312.3ps/em) | B BRI AR 18 v R P
(177.1-218.1ps/cm) Td -7z, #LiE Y O TiIr
KN 72 (67.8-157.5us/cm) ,
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HigR A 72 A ELZ DN T R Y ORI NOy I
FE. NOsTREE, NHy JREE, CIYREE DS AR < | fif
EPR) KR TIEEAEWETH > 72, £72. NOy
TEEIT B D i~ CHEIMER 2R L, Zh
W3RN D DRBIEORAICEHEL TN EE X
LD,

ANFREENCBIfRD B D & & 2 Hivd ECLK', POS>,
Br., F. SOZEIX, W ivs A A% B AR e
D OWJIE ARNTIELS . AR ED SRR
K% (ARINEZERS) TEN-oT,

TRIFHRE Cs PR PF1X 0.6~39. 4 mBq/L TH o7z, =
FUZE D E D D HOBK T O F P o D b oD H i
il (10 Ba/L) X0 & 3~5 HFFEEEIRV, FIHALE &
B E LTV RE TCs JRE (EBUE L 7= 8178 ¥Cs
PREE) 1R ARNITR RS WIZHEE Y OF I, Fif
HER)IKR (ARNZEBRL) DIETE A>T,

4. ER

CHEEIZRKILE & LBEFENH D & —KiIcE
ZHNTEY, ZORET @)l < Tk
JI < TR[ERFR) N D2 Ot ) < [T AR
Tholz, TOZENHEEDIZE T NORE,
NO; . NH, REMEWER O —> & LT, K&
HEDELEN DR ERET HND, R
JIKFZD N AL DR SR, H AR CRE YA
SHMLTND Z ENEWVERIREICHEEND D
EEZLND,

BT PR ASHE ik, DOC, K', ML L7-iaA7he
187Cs JRE1X PFU (JKH Paddy, i Farmland, #f
i Urban) O THFIHOEIEG & FRWVIEOMBEN & -
2o ZHUT PFU HUIE 5 U & —72 K OGN /3 iR
IZ& > T, DOC, K'7g & DB NAm)INTHEA L
TVl Thd B2 N5, EBL LI-IEFRE
BICs P IT KR & DOCIRE 2B A R L
TWe, ZHUTIIE RS 187Cs OEBGEFRIZI VT,
KT DA A B SGRIRE  'E D B 57
PR L T D EEZHND,
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1. IC®IC

LK IR 13 K 2 & K~ DK A 0 85T,
ERBITIIKERBOLch 2, BAE- THE
ST IRYERNIEFT A B o T, R~ ORI
Y& far DB S R IRk S LT B 0, IR
ETOBIIBID %\, FHFE TR il H AU 0
L - B K O K E R A 21Ty, B
BV AR L FEIKE DX &, BKITH S 2 %
IKDIKERIGZ BT U 7zo FRIC, fHAE 8- JLiE
HIE T ORI -G OB i LA A v & DR
e &, AR O R A A v O FHEHE 2 47 -
7z

2. MRl A

FUN— D FERE LS O RBA S TG X, +
A B - AR B & ohiRe U, PE L & 4 Z= AL PR R
B D KRR CREMEICB I TWY 5,
1992~2013 4EICEAE CIRFKE O EMHEZ L
720 BEPERNMIEFT I B (LR o F &S 500m
O FFH) 7k Gk ffE 0.30km?) DFEE 250m (<
B 5, FEENNEEH O REEE 1165m ©—Fl
(JF] 2.58 km?) D KJIC, = 2 ik & Fifllo H 2
JIT(FF] 0.42km? 5 iR 643m) & PE{HI o 2 I ([F
0.64km?; [d] 560m) D 4 FEREXNR & L7z, ML
B LIEFRAE DK 20 F[HT, BEE D AMeDAS
BB o K B 125 % 28 1999 4FE D 6294.5mm),
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B A A v & DIREEHD b R 72 AKKEA DT A A v 0 T

EEWE — OCBRARY-H ), JKIE R LK BREERHEIT),

JIFSRAL (Fr = — 7 (BR))

BV 28 2013 4E D 3126mm T, FE1EREHEIE AT C 13 5
%28 2004 EFED 5123mm, VA 1996 {EFED
2062mm T®H - 7z, Fiian i 1 RS DL E L 72
KB ATV, S8, 3, 7, 9, 11 HD4E 4 [T,
1999 SEDQ B 5 HEMA724E 5 B Th 572, 4%
kB DD 7n & LA FEOTEENZ EE L, FEFERKK
B DK T BIKAE LK E DR R & K L 72,
3. BRLEER
FEMKEOBELEY & ORE K TIT,
NH,*+NO; —N 254 DB T 1 Kiiia% <, i
TR EORRTRKE»r o7z, B, 2 DEMRE
A v A4 A v icnt 3 2 L, Bk A
FEMIC/NE L, BKERRTUKBERE L, BA
FVTRELGA AV THLREVDDE D5 72,
R 1 RRERA A OEMTA F I BIEEL(BEE ¢ BkE2004)

A4 (mg/l) Nos+nHSN SO CI Nat o KY Mglt catt
BHELED(ES210m) 0141 208  7.68 412 0.180 0507 0.225
Bzl ERk 0.298 454 143 899 0780 206 2.05
(E=20m) CIEEH 0021 032 1 063 0055 0.14 0.14
FEEMI R 0223 48 158 103 0910 1.94 208
((Z=10m) CIEfty 0014 031 1 065 0058 012 013
—&ll ERK 0104  3.06 922 609 0680 131 158
(B@50m) CIEfEty 0011 033 1 066 0074 014 017
FAI OERA 0.097 376 121 822 0730 1.45 1.99
(E=60m) CIEf, 0008 031 1 068 0080 0.12 0.16

X2 EREMA A OEMY A F T BEEL(BE | BKELI6)

A 4> (mg/L) NOS+NH N SO~ | CI Na* K* Mgt ca®t
BHEEEP(ES210m)  0.180 193 3.8 207 0088 0.258 0.192
B2l Rk 0.376 493 147 952 0630 193 282
(E&20m) CIiE@Er 0.026 0.34 1 0.65 0.043 013 0.19
FFEHN RFK 0.306 541 158 105 0830 1.92 2.82
(Bm10m) CriEgr  0.019 0.34 1 0.66 0.053 012 0.8
—& £k 0.143 3.27 928 644 0500 114 234
(BE50m) Cli#gly  0.015 0.35 1 0.69 0054 012 0.25
) EFK 0.182 407 123 88 0710 123 3.19
(Em60m) CriEgl  0.015 0.33 1 072 0058 0.10 0.26
4, ¥L¥

BRI - 2BRUHIFENREE 2/, s~
EVAWT -2 2 NEL W5, ZHLEYOEIE
23 2 28, P St O VLAY O P AU A
SEER ¢ BRI (1994-2013) : FRIERT T A5 R
2 EERE R 2 (2005~ ) : 2 EERBEF &5, 30(2).
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1. FLOHIC

B KIS & A3 C oK AT, WRICE
< HEEPA S DD AERRROAEFERIZE
BIHLEZLNTND, Lol EKEERERE
D BRI DN TEANTELI L 72 FHTER S 70T
Bo iz, ARERMEAEL L CAEMER WA CTEE
EEZ LN TV DR E LK EDBRIZOWT
FAE LZBIXEN TIRZIE 2R, ITEO S
(2 R0 TR NZK OB A7 35 % BE O dLfse il iE 73 v HE
720 AERERRHE (EER - WLE) ZEHM
HETEZD L1/~ 7 (GFH 2012, Nakano et al.
2022), AWFFETIX., ZOFEEZHANTEKICES
ARERHHEA~DOREL A LT,

2. MHEEAE

A A H ST KR AR OGRS/
JEEFRT) Th D, #ET vy JICKERERE L
TR, KR, WEZBHIT & LI
TERICRRE LR EHC & 0 KKE & SeBRAE %)
W ERE L, £70, AROLEED S PEHIKGEE 1S
2o TNHOT—XEHWTCAERER, FREL X
OFHIRREZ LR THEE L=, HEEHIRIE,
2021 D 1 ERTH D, HEE LT AEPER & FFR &
BIOE LIZBEDOT — 26, BENERER
R R LI TREERE LT,

)
£
o
(o))
E
i
1
H
0 50 100 150 200
BE (FTU)
X1 VR AEEORM%
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ANEBRRAHEICHT HBEKEE

*HEPRB) - $iARYE « BP SR - LA -
AFIER (BT - AmER (L3ER)

3. ¥R

AR LI L ORI L 78 0 BIfR A
OB, BEN I0FTU 2822 L AEERIT 10
mgO, m2d! % Flal->TWe (K1), ZiuzkiL
T, MR ETIE, BEN 100FTU #8172 H Th
> TH-20mgO, m2d! (FELEIIFRHE 2RI 7
DEDOETHRRILTND) x5 HBMERINL
7= (2),

4. EER

RO L 0 RICE S BELWEE LIS
A SERIIRNAE T D Z & TAERITES A bR
HEEBEZONTZ, FDRD, WEITEEEDTEHE
REIRER E B2 6D, —F, BEENEZ &
2 TWENR I AER L < B END B R
O IVA B AG 1) 1 AR RE SR O PR & 2 H#90 S &
LM<, FDTD, FEREIZRT DK
BIX, EFEE~ORBLIR LB BNT,

AWFFEIL, AAEEE A E i b HEE A Ok &
KD T 7 o RIS EIRL A Z T 1=,

A A (2012) IO RENEER. RKAERT O
a7 47, pp: 108-121, 3T HIAR
Nakano et al. (2022) Freshwater Science 41: 113-124.
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P-01

EENLHCETHNEE LEFRREIC
EREYTERPAHRSOEE

ARAT TEERCR THRRRE - TEFE), B &Gl TOREE « TR
l BOSTMOR - 2 E5sR), A REGEEWINN, 511 I EEEDINH
hEF A — R - BRI, A WG TRCR - S FEER)

1. FLHIC

VAR, EEEH CIXIRRBLIC X 0 E ORI E &
(DO)PMEWEREF KA BRI HAEL T D, WE
DO DK T, EAAY~D EEEL K B %
BENTWD, EHEFRFEHEEE (SOD) [TJE
BOMENEERT v v /L E2RT, WIE DO OFEE
REFEEDO—>S L S TW5,

AHFFE T, JEE, BH¥RED SOD #HIET 5 & 3t
(2, AT Z5HTTE (EGA-MS) | B3R (Py) -GC/MS
TEIC &0 R P ARG DAL 2 BT L. IS
DO K ) SOD ~D 5288 % 31l L 7=,

2. MHEEAE

FEEAALIA A Heph rp g (St 17B)IC TARIBELE- B S
TERILZZEE =7 22 HEAE 1lmm, &S 75 mm O
I T Zfy BT CICiRE L, E BRI AR
FEMAE L RICER LT, 7 CICRRE L/ Vs
RN TRE#E U, FEEEAIS e R 5 CHRIL 30 4%
225 3 HiE. DO OZALZRIE LT, B EAKITE—
WD XDl FCIERENEE LR LRNWE D
iR LT,

WIZ, St 17B JRE 2 7 /B @RI BRI S H, HElH]
Wt U 7= I AR RUBHER T 0-0.5 ecm)lZxf LT,
EGA-MS £ Tl 5.0 mg &L, 150 CTH 5 600 C
DFIRSAMET TIMBAEATV, FEET R & EHE MS &
THMr LTz, £, IREERSBNZHEST 5~ /LT A
7> 7 (ms) Py-GC/MS {5 Tl 340 pgC EAFFE L,
D225-330 °C, @330-398 C, (398-525 ‘C D&
FEE 53 % Z AR U BIC A AT A % GC/MS (12

Fig. 1 JEH, EREREO DO FERFA L

114

AL THOMrLiz,

3. BRLEER

2024 4F- 8 H 22 HICHIE L7z JRE, BREREsEl o
DO #&IFZ8 L% Fig. 1 1R, JEEENO SOD (%]
EBRAEDN D 0-8 FE, 8-48 Rl D ZNZEHIcH T
0.57,0.068 g0, m? day ! I[ZHERS L Tl L, JEEE . B
BREGREIO DO FIIAE (L R Z — U BRI L THDH Z &
25, HIEMOE SOD IR AZ I L72iE T
PEMVE OYLHTE T Tikie < SRt A M O G
BRIZE DD THD EEZ BT,

EGA-MS ETid, iREHES@ICHIT D miz 69,71,
95, 110 OH—EF 7T LD — 7 & S REH L
BRKRENT EDRHERTE 2, ZHHIRER OIS
BT % msPy-GC/MSIEIZ THIE STz A v 7T A
\ZBWT, miz 69, 71 TIXARIGIRIRILAKFE D m/z 95,
110 Tl& Furan #1E % & LG LN ZEHm iR
ETHRHEENTZ, mz95h—E7 70— @&
L DO, SOD Dt H Z{b% Fig. 2 127, {HE
DO & m/z 95 +—E7 7 LDE—7 & 3L R= 040
DIFWVADFEZR L, m/z69,71 BT HillE DO
ERBROMBEA R TE 72, 2 b ORIFEWE &
I & 45 ZHEE-CREE IR A | DO AMEW & 7% 77
L. BENMEE SN D & R TR 2 K ORR
FHERT Uy VOEELRERTHDH Z L3
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DLETHD, LrL, WEICLDEERN - A
A A N T DO RRER OREEECTH V| K2 R ki
OfffERE=F U VT FIEOHENRLEEND, B
{BIZICEAL(ORP)IXEREE H C A= U 2 (ki o St D
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1), —H T, vaX 7 TEHIL7 ORP & DO I,
B BTRETRIE L2720, HEIZR N0 -
776

116

ATHIZE T SBRICETEMDLEE & FrRIIRARBEHT
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REBFFEIE L L CHIAEE R L2 EWT D, —F
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DTS, LLAanb, R EFREICITEFE
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REFRFEEEZOND,
AT, RENE KRB DEEEZR S
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BRI THERE ) 2 i DBl 5 2 & TR, BRIRL
7-#E/KI3IRZE, PON, DON, NHs", NOs, NOy 2 [
B/KIZ DWW TR, DON, NHy*, NOy, NOy D
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IWMUT% D 3 O L7 (ureat+PR), 12 KEH]
TEIIAREAEYID IR ZNNT Y TR LN G 3 HIE
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pgN/L Th o7, MEAKDREFEN DON (25 5 E
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mg/L L HiETRES BT (K1),
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Application of species-specific zooplankton index for lake
assessment focusing on water bloom and consequent organic

matter cycling

*Yerim Choi (Kyung Hee Univ.), Hye-Ji Oh (Kyung Hee Univ.)

Geun-Hyeok Hong (Kyung Hee Univ.), Dae-Hee Lee (Kyung Hee Univ.)

Hyun-Woo Kim(Sunchon National Univ.), Min-Ho Jang(Kongju National Univ.)

Jong Min Oh(Kyung-Hee Univ.), Kwang-Hyeon Chang(Kyung-Hee Univ.)

1.

Zooplankton are key secondary producers in aquatic

Introduction

ecosystems, serving a pivotal role in controlling
phytoplankton and bacteria, and acting as a food source
for higher trophic levels, such as fish. Thus, zooplankton
act as a crucial intermediary linking the microbial food
web and grazing food web, playing a central role in the
cycling of organic matter within lake ecosystems. Beyond
their ecological role, zooplankton communities are highly
sensitive to both biotic and abiotic disturbances, such as
nutrient and pollutant inputs or predation by fish. These
allows zooplankton to serve as effective bioindicators to
lake the

development of zooplankton lake assessment indices has

assess ecosystem health. Consequently,
been undertaken in various countries. In South Korea, a
national project is currently in progress to develop
biological indices for assessing lake ecosystem health. As
part of this project, our research team involved in the
development of a zooplankton index, analyzing
zooplankton communities across 90 lakes since 2022.
Through this study, we have proposed a zooplankton
multi-metric index that reflects the ecological status of
lakes, enabling comprehensive assessments of lake

ecosystem health in Korea.

2. Materials and Methods

To effectively connect national lake monitoring results
with management-level assessment indicators, it is
essential to clearly demonstrate responses to
environmental factors such as eutrophication and water
quality. Considering the functional roles of zooplankton
and their environmental sensitivity in lake ecosystems, we
developed a Multi-Metric Index (MMI) focusing on four
key indicators:
and

@ Eutrophication Response Index (Rotifer
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copepod nauplius index)
Clear Water Phase
cladocera index)

Food Web Health Index (Calanoida copepod index)
Habitat Diversity Index (Chydorus, Alona, etc.)

@) Index (Medium-to-large
©)
@
We focused on zooplankton indicators(the first index)

that have the potential to reflect the cascading changes in

food web structure caused by eutrophication, specifically
the shift from a phytoplankton-dominated microbial food

web to a bacteria-centered food web. To develop this MMI,

the analyzed zooplankton data were classified into

functional feeding groups (herbivorous, bacterivorous,
omnivorous, and carnivorous) to extract information on
the abundance, biomass, abundance ratios, and biomass
ratios of each group. Following normalization, we
analyzed the seasonal and systematic occurrence patterns
of functional groups in relation to environmental changes
and identified groups with consistent occurrence patterns

under specific conditions.

3. Results and discussion

The MMI developed based on these four key indicators
utilized logarithmic and square root transformations to
address differences in biomass among species during
calculation processes. Evaluation grades were determined
by considering normal distribution.

In assessing the feeding functionality of microbial food
webs under eutrophic conditions, we analyzed the
correlation between the density of bacterivorous
zooplankton such as the genus Diaphanosoma, and
predatory species like Cyclopoida (which prey on other
zooplankton), with the trophic state, composition, and
abundance of phytoplankton in the lakes. This analysis
was used to evaluate the potential applicability of these

indices in lake ecosystem assessment.
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P X VBGRETETH D, (i) ([ZOWTIE, ML
BREECT U —A A R L LCTRET D Ni,
Cu, Zn, Mo 73, &ETHIEREE CHEEAME ORI & LT
BE STV ATREENR S D, ABFFE TR L7240
FOEE A B A & FEE T 2 B CHEERIE
KFIE L IR E ORI BLE ST TH
D, EECIET — 22 MAT-EBLZER"T TETH D,
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1. FL®HIC

ER N, VP, 7A4F Si) REDELHE
X, F AW T, AW - FFEMRI - LTO
HEREIZ L DR BRI D, Z OO E
BAOEARIX, & L0 X 20 FHim-<orm A
WEDAERE R B LTI T 2 ETEETH D
(Maavara et al., 2020), N, P, Si &5 &, #%
| EILHE Th D8k (Fe), #i (Cu), #iEh (Zn) 72
E ORI FN AR D720, RIS TIX, & A
I I61T DRI R AT O R EFE A2 & L,
BB T (2340 3 25D & M & R, TiEA
T« & 2 - SR O KO 5387 % FEht
L7z, fEMTetge & LT, —MBy7eifiiE o —IRAEE
HIEA+THD PIZINZ, Zn, Cu, TV 75
(Mo), T OHDREBIKE 722 (OK) Bt %
9% Fe &~ 77 (Mn), P=° Mo & Z8)73VE{LL
THEHE (As) HIBE Liz, AT, BiEm
ORI & FREY (RKEREH V) ICER L, WE
D HelfE R A T,

2. MEEAZE

FRA I, /MBI O B LSRR 1 itk oo 4
PRI 2 KPR, RS DT 1K & & IR % 47
B L7z, &% LB T, & AHHNE X0
A FEHRA N OEHH A CEK L, KR, pH,
EC, DO, 77V EARE LT, &ILH., AHE5HH
[ZDOWTIE, SRR OB A CYREE B K %
Fhi L, KE /3T A— 4% RINKO profiler (JFE
advantec £E8Y) CTHHAIL 7=, FEIEEFEL & @R
ZHWT, P, Zn. Cu, Mo. Fe. Mn. As OiRJE
JE L VA{FREIRE & ICP-MS (/MS) (Agilent 7700 33 X
) 8900, Agilent Technology fH#) CiEfR L7z, ik
WA F U RE C) ZA A ra~v NI T T 4 —
(Dionex -8y T, JF hU U AR (Na) 1% ICP-
AES (SPS3500, SEIKO Instruments fL#)) TE&E L
72o Na, Cl ZIRAFMERSY EARGE L. BRI D
MAREZHEL, TRENOAETHEOTA - Hit
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FLHIZE T HMEBTREZTO
FRARREAE 7 &M L KSR L RBTR

ARG, BORRE CROK - BeEd)

7T I AEHEE LT,

3. BRLEER

KK O —RHIARE & LT, BT EC 2
0.12-0.45 mS/cm, 7 /L771 U DS 0.59-2.9 meg/L, #&
PIEEN 72-110 pg/L ThH -7, FHELHIT EC 2
0.14-0.16 mS/cm, 7 /L7775 0.088-0.10 meq/L,
AP IREED 47-93 ug/L Tho7=, REHICBIT S
ERE T OKE L, BILTHORARAST (KRR K
K 20 m) TiE, 7K 3 m {132 DO A& L.,
HREFEALT D08, 6-12m 2T TR DO DFE D
KBEANT DT 0T 7 A VHRRD BT, A
DERARAT (BRI KEE : 25 m) TiX, 10m
& 20 m AHEICHE B O BTz, BRI O HEE 130
Kkl DB L #ELZ S, DO X 20 m LTI 5
mg/L UL ECTH o7, BILIHTIL, Mn, Fe, As72
EDJEIED B DEFH AP TEA . ABFIH TIE Mn LA
SO HITIRER ThH -T2,

LI BRI EH LTI LTz &
A, PEBEOFe, Mn ik, 1BREEY - slEHO L5
B HIRAKIZHK L THRHKORENEE TH - 1=,
I FHBEDOFERIND . 2 LIS TR ORER N &
% T &R S, HERE WK ENC B8 1T B RRLoeR
DILSITEE LT, BRI 3 sl LT 2 Be i
b5 EHELE I NI, Culd, RIREITKT DI fFRENR
FEDORNEVMEA2NH Y (53-100%), ) 1FEEE I
o T IREEIIREN TH - 72, Zn ITHRIEEIC S
D L REERE D LD < | KR TS AFRE,
BREILIIGRE CTH o7, Cu & Zn 1XEDMIENEN
ROBIVTNDN, AWESREDEN, BIEAH
W& OEERLENEZR ED | WFH DOFEE Ok S
Nz EHEE I N7z, P, As. Mo ld., A VIRlEA A4
ELUTKIEMR LT WD, —RICIEFREO T
FHMILFE & el U TE < (21-100%), FHELH Cl3Z
DEMMBAE T o7z, BUE, 6 ORERE RKIZ,
BRI I 1T DR RN GH R 2 i L, &%
DR EST LT OMHEZRITL TV D,

0%
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1. IZL®IC

74 F (Si) 1L, — IO JRALIZ K 0 I %
U TS S0 2 28, Bl C sk fe T,
THE TR~ DR E . FE~DWRIL, 5
KB TOEMFIR 72 EEME L BREZRD (eg.,
Conley et al., 2022; Frings et al., 2016), #E7Tlx,
2000 FARFEED BER % 727 A FRELTE [RINCAR LT
NEB &N T&X72% (e.g, De la Rocha, 2002;
Poitrasson, 2017)., EN CTOFHAGNILE DD T 7
VW, ZD70, ENTY A BLEERNIKL 22 E
RO C& DEREAME L. REREHEHIS
AT HHEMAEEREST L TEELEEbNRS, K
TFFETIEL, MC-ICP-MS % W72 A 2 E RN
eATiEZ B Li=7-, TOMELEZ®RET D,
F7z, BIZHEHARIZOHT D 14 KO E—
M & K OFRIAEN SR NEJIRD
RS TR 7 Hs A2 xR, ENEEAK TR
TOFHEZ G720, ZOREEHREST D,

2. M EAE

WIZKEBHE, AbBehisk,  Hb L e 0 Hik
e, ROEE T, TR A PR D — kAT
J 1424 (BTEERI, BRI I, B, FhRE
SEI A, N, Ab B BB FIAR )1
AN K, &) @) HHERLT,
A, AT A 205 1 km B _BER 72 53 453
KL, MEFRMELIZBNT, FHo Erbe—7
R AT Iy B L TR L7, BRERL
TR, EEETEYE L7= 50 mL R Y 7r B L
VR, AEERE AR L, SR (2
AL R 2R EEDY 0.06 M 12725 X 5 Bl Tl
ML,

A N-/NB)NSREEH L, SRAR) itk 4 s (EE
SHE LA, RERMGE, MABE TAHE, BN
TAFT), /N EN et 3 Hisl (BLPE TN, & R AT 30T
FHEATIT) T, 4-8 H 2/ CTRHERIRL 72,

A FBEEFRNAKIE, Georg et al. (2006) %%
Bl < MU v 7 2ADBRE Mg INTREREE O
f R B D et Al 2 520 L. MC-ICP-MS (Neptune
Plus, Thermo Fisher Scientific) T4 L7=, HIES
fEIE. Si % 5 mg/L IZFH%E L7o 0.5%EBRTA IR & A
T —F ¥ RN—THAL, ®BOFEE— N THEM
L7z, ZOBE, Si:Mgidl1:48 L 1L, WiHZZA
F v 77— N THIE LT, NIRRT,
NBS-28 (F&td) ZAKEE{LT MY 7 AIZXD 650

136

RIEKD T A BREEBTADT A RRERALALL DA
SRRREEE |, ST 25, EBIHOE (1 HOK - BEEE, 230K - KIUERF, ° EERH)

FETTNAVAVEERL, BRLUZBEREH W, 7
A FLZERNARE, ERREYEREICH 5 NBS28
(B3EHD) (k9 DM E LT 1/1000 43 3R TR L7z,

3. BREER

IINT DONEE & feFE & RF 3 5 72D, SEATIFE T
3Si DA EAN B D PS1772-8 (KT EHERY)
B LU IRMM-018 (A HHD) (2D CHIE & Fefin L
7o fE BB E Y +1.3740.25%0 (n=3) . 1% & M
—1.46£0.25%0 (n=3) TH-o7=, T BHIE. BEHAHE
(PS1772-8:  +1.2940.11%0, Maier et al., 2013;
IRMM-018: —1.606+0.008%0. Reynolds et al., 2006)
LHEOHEHIPEANT—H LTZ, £, TNORAY
Bl WE L RBRESE LN 82Si B
30Si X, HEETFDBI TSNS ERMEE X<
—H L7z,

HIE U7z 14 RO—F#L)INZ I 1 5 8°°Si 1E, +0.7
~ +2.0%0 DEIFH TEE) L7z, BRI 2 fmssmis
TOEBHER & LT, (SR 2 HEFEER
. WA X DWW, IR ~D Ir A FED [E E
RENETOLNTEY ., WEFERLIIIAKDRAA
tha B SE L LA S TS (Frings, 2016),
— I DALFHI B L R Sk o §30Si ZZBhE AS /N S
EARE L7286, WK §308i 13N o — ik
BRSO EENRE VT E R 5L FHEEIND,
BDITFIAKRD 8081 1%, WlkE RS K& < K4
Bl Zei i cm < e BJIE X OPTiBR)I : +1.8 ~
+2.0%o0) . WK HEFE2Y /N & < QA7) 1 TR ME
FASERD BV (W), B, HRE=F)I, #hi@)Il,
I, R, B +0.7 ~ +1.5%0) . TAE L s
HThoT-, WL, BREHICEEME AT L7
B, ERHEAKIE COERREICL D A BRED
WAEANTHEINT, EBRIZEV §°Si (+1.8%0)
MNERD H LT,

BRNNNEIRIZ, BERKOFN~DiEIC&E
ML=, §398i O FRNBNFIBEINTZ, ST
TLES AOT —21%, EERIT+1.7 ~ +2.6%0 & m\
HPHCEB LT, Ak, FHIEHT —F 2 EAT
HZEIWTED, BEEIC XA O A BRRED
A TCE AR EEENR D B,

AWFFEDN D )1 D §30Si BFIC I T 5 7 A ik
FIFH OFEHE & 70 B AJREMED RIB ST, ST, 45
TN BT 5 AN 2 T TE O ENMEZ R
flid s &L bz, WEREFIEESAOS72E
(&0 RGO ST EEAFRER] &V D RE
ERFET S TETH D,
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* PR

1. ELC®HIZ

A HERE )L, RIS X0 MO B
AUV BRI HERE L 72 T E O CTod 5, 17k
DB HEREY) D34 R T 5 2 L TIREOHR
OB, B, RAKREHEE T2 Z L ARRIC R
% (Kontaretal., 2014), HEHEEM = HmET 57
W, ZAVE TITHEREREIE O, R34 M OV
fbA TR TV CE 72 (Engel etal., 2020), =
NS OB 72 FIEICINZ T, IrE IR HER LS
HTIERCENEN TR X 2 I HERE Y ) 31 T
EORFINED 5TV %  (Watanabe et al.,

2023),

FRlC, HIBR(L PRI TR, B AL CToHR]03 R
T % V8 O EE HERE Y oM DTN 72 A < B HE
EMEHRET21OICEETHDH, T E TIC,
2011 0 FALHT AR HIER - HERIC K 215
S O HERED & 3D KRR IR T
HIERAL ) RIS K 2 R HERS ) O] 51 Tk i
H &2 T& 7~ (Watanabe et al., 2020; 2021a;
2022), LU, BEGTR2NZIERERTd 5 i HERE
W& BRI K 5 mEHERY & 21T 572 0I1T
%, HIERIEFTFIEO R TIE e  EIWHEOT —
X M HE DT THRHFT 204N H D (Watanabe et
al., 2023), AAFIETIX, HHIFEDOREIC DR
T D72, BT B8RS 1172 2019 O i
TR 2 SR I S\ TL el
BT & SEARELRR S AT A FEHE L 7=,

2. BMERE

AAFSETIX 2019 4210 AIZHA LB E 19 5
KD KA 7 0 S HERi ) 2 e (BRI &
N34° 56’ 47”7 , E138° 25 327 ; {%% 853 m; b
F,2021), BT IR OB o 2 — DR
IRy 5T dE & (Thermo Scientific #:54 Niton XL3t,
XL5 Plus) % AW CEREHF 0 FBuR K O E e H
DOWEZRE LTz, BEHIARE—ThHsHZ L&
EL 10 FSIChbT TENENRE LT, £, B

=AY R ORI TR Y D MR L B F iR O RE

URF7IREE - SR, 1A () = ~r =2 B,

ke (R - 2

HERBME | K 0 ERE L 72 HE  (Watanabe et al.,
2021b) Z MW T, @R LGN T —X
AMIE LTz, SbiZmy 7 A#EEEE (V77
B Ultima IV) 12 X0 SRR 4T 2 R L 7.
3. MRLEE
I HERE I REL D Si0, IR 54.5 725 59.9
mass%, TiO, 1% 0.3 75 0.7 mass%, CaO JE
1205775 1.1 mass% T o7z, MEILFETHD Sr
PRI 100 25 120 mg/kg, Zr JREETX 100 725 140
mgkg ThoTz, T b ORERITBROKRAEMFED
KIGHER O TR IREHIE (313D, 2023) LIF
E—E L7z, —F5, @R aE o Cr i IT 20
725 1020 mg/kg & MR < miREREHZ OV T
RO KRBT OREHAEY O CriEE (~100
mg/kg) &L T 10 U EmVWMEZ R L7z, @
BRI SN2 KR OR—Y 7 a7 OWE
%7 60 cm U 650 em JE 7> & XL HIm R E (K
500-600 mg/kg) T Cr 2@t &4 TV % (Watanabe
etal,2021b), 5%, ST ORI b & DM
L. Cr DIFETZRECHERR TR O HERE 2 1 o) v 11 4
BB DM e &ML TS TETH D,
B
ABFFED—ERIE, ISPS FHifi# (22K18874 5t
REH EBER) OBk Z ST THM LT,
51 AXXH
Kontar et al., Tsunami Events and Lessons Learned,
pp.476, 2014.
Engel et al., Geological Records of Tsunamis and Other
Extreme Waves, pp.816, 2020.
Watanabe et al., Applied Geochem., 118, 104644, 2020.
JEAY, B H-ERFL AT e, 48, 17-21, 2021,
Watanabe et al., JMPS, 116, 140-158, 2021a.
Watanabe et al., Geochem. J., 55, 325-340, 2021b
Watanabe et al., Marine Geology, 444, 106704, 2022.
PE3RT 7, HPEHERS, 132, 417-437, 2023,
Watanabe et al., J. Geography, 132, 353-361, 2023.
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CEARERE (EMNR - B, SEEfmERL (B - B

1. IZLsHIz B L Cid, MR ICIIGRE M O)RREE LV IR
WEHADO TR LT O 7=, 85 GO FEA RS oF PRI 0o 7(B 3), R, 240-280 FVITiZ O J6 #1358
HIAEN LT <, BEOMEICHE LW Th s, I SERNLTW, LA U —ORGEET, JAH 240 F 4+
FHM DAL, 1883 FE L VSN THRY, FEfE L CRRERDILND, LA Y —RKOMREIREIC &
IZB LTI 1918 ARSI Lic kv sh T RFRMTH D Z LR S NTZ(1X 4),

W B, HEEHEGIEIC L 0 B S s BRI D

NTWRV, 22T, ABFECIEEREFIC 1T 5 Bk Stratified

RIARAG EE AL T — 2 D AT b BRI 24T\, D)8

1] & FERRB 0 FH R 2 HlE U, i) 6 AR

B O HERRIC W TEER L,

2. A&

I KEF—%

£ By R REA TH O BGE W
BT B RN BLRIME (K
A # : CS451, Campbell
Scientific #1584, I 7E RIE I
1A L72(X 1),

i # R 1E (D2023/7/28
0:00 — 7/29 12:30(2)2023/10/25 1 AR

14:00 — 20:00(3)2024/1/1 16:00 —

12 04:00 & L7, O~Q@DHMIZTT7—V = £H#Hi%

1TV, FHEOE M A2 B LTz,

I JKET—F 202342 )5 2024 45 10 A 12T
TKIBHEREOEROMBIZKE ey =7 FOBHE)

BIEEE [Ty 4 v F) TRRS TV DS 1R 3. R R L HERSIE O Hs
kRO SmiROKIR « WFRFIRE - WEOEEEH

L72( 1),

I am - JGE - BARET—% RHMFOT 2 42

ARG O 1 REEE 2 2L 724 1),

3. BMREEE

HOOKEER 5 mIZB T H/KkIEE DO XLV gz 7

AHa~8 A EfiL L(X2), BEROENEIRT, ko

O~Q@DHMDOFKEFROAM 2K 1 1R LT,

(DK JE R(2023/7/28 0:00~7/29 12:30)

(@)FEHkJE7(2023/10/25 14:00~20:00)

QR EHE 2024/1/1 16:00~1/2 04:00) 4: 200-300 FH 3T O EHE O He G
F 1. BHESNEFROEW (i 5, i)

2: FEHADOLTOIKIE, DO, W

0 1

Istmode | 2nd mode| 3rd mode | Around 250 second (s) | Wind direction 4 . i a &)
gitr?tifejf d | 23 1-;14(;7 13.1 iz; :z 261 2:? ES; :VVN:IV\):/NNW Ek)%/ﬂ;q - }EE&:E%OD%E%@?}E@% >3 I\ %Eﬁgﬁg\
®s:is;::l - 22:5-23:3 . -12:9 7‘6(weak') 242, 285:286 (:) W’aﬁer SSE L’ %ﬂl 6 ﬁzﬁ‘éﬁﬁé%i&%%ﬁ@ 240 *91*15@3%@{5253
S T I L HMBIER A A D - LN TR, L, ThE
1) KT b D - T, TITHERS S AL TUVR W R EFHIR O 260 FFT 0D 4]
¢ [ BT (1918) IR b & 0 R 2 BEWIorsE(1-%) L DXH] L NEEREOHEERN S OBETH 5,

REFHRICE L T, K= DOIFTEIZ LV FHIDME #5¢ : Suwa Smart Society 5.0 [T Z U4 v F | OKIE - WE - 1A
P < 72 5 ATREMEAVTRIE S NUT-( 1), HUEERHEIC (FRRIREOF —5 00 LE LT, %7 — 4 HRRTFOT A
EADT—H MR LE Lz, Z ZIEIEHH N LET,
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1. [FCHIZ

WA, ENAA DL OWMETIX, [UEEB O
ETHEANBENH OAEREFE (<2mg0, L) A3
R LT\ D, ZORRZRIETIX, WEICA LT
DIEABM N EREFETHLE L, B LTn5D, [H
WTIX, EEHOWEHE T, amFbicERT 2
3 o= EEHEORATYORD NHE ST
D, R[UBEEBDNFEXBELT 29, 4% b, BEE
RIS O A B X, JEEENC L 2 EMH#Eb
DFEEARET ST, W32 aTREMED SV,
E o T, TEEWMOR2KOFEAEICET 2IEME 2
HIV | JEAB ORI L - CEEEMAERICA
C5HYU A7 ZFMT 52 ENBRERETH D,
JEAB D% X, WIKICAER L CTHEME &
RDEEHEHICHA L TR, AEHONE - B
A L RO RBEMERICH ST 52540
b, L, EARBIETIE, 2 oREATY
OHBEITTHIZRBA SN TE LT, ZOHKEEICH
TLHHMAITRON TN D, HFREREIZALT D IE
LW, BRFLOEFETHDTLH L, HHD
WERBRA~OBEBMMET L, REEICRE > 7%
DR D RBFIGER D IE T 2N B D, A
eI, A ORI NEEMARERICL 25
T U 27 Gz mS, EEMEHEICAET DK
B ORBIEIERR ~DF 5% 30 L7,

2. MEERE

JEABIIZ K D RBERIER ~DOF 5 20T 5
e, AVEE, ThrF—raaxe (LR,
daxb), BUAATRLAY (LR, 7 AL
). A FIIRAD4FEEHNT, FIEEEOE
BHE L, B PHIEZE L OKPIckH IS
B2 %EH# (DTN), BFESRY » (DTP)., A7
HERRREZE 32 O NH4-N, IS FHEERERE U > D PO4-P O
K ORRE AT, FEBRFEOKKAB) DEE
[ZHOWTIE, AV ltaaoxeid, EEMOBE
D BB L 72 IJEH D 250 pm DL EOFHEY)
EU A AT A LTEI Y 2 (Daphnia pulicaria)

OKAEL, HERSeH, EDE—RS, EREE
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BENRHNEICERT IELEDVORBEFRADEFS

(FEBRMIT)

FERSZFE—, mESCAN (EBRAT)

DY, A b I I RXEEEHEE O KR O A 1%
e L, 2V 1k, 3ax=v 5K, ¥
ALy 8fERE, ZNENOE & ERK (BB
B+ A — b7 L— T O IEFEIKIEK) A
AT REHMTHEAN LT, KEATYZEANL TH
DR 24 REETE . A IEABY 2 BN DI FRE |
FEBR/K 1D DTN, DTP, NH4-N, PO4-P Z{IE L
oo Fio, BRI T-EE LT, TOEULHE
(450°C, 5h) & INIRERALPECHEM & RER %
FR%&E L7z GFF 7 4 V2 —|Z#d, 50C Tzl s
e, FE (PC), %EFE (PN), UV (PP) ZHIE
Lz — . A4 F2 I RCTHONTIE, 20 fEIKEE
JEL EFUKDAS T FIRITEAL, BEOIEJEAHE
WE—EMHEREE%, T LOVEBRKSA-
Teids (BB7e L) ICB LB L, 20K 24 FEE#IZ
FHR/K D DTN, DTP, NH4-N, POs-P ZHIE L
2o 4 I IROERLEIL, EEZEXIE 5]
&, BRSETBROFEBRERTHE L2, FEE
YO ERRIZIT, ENENDOEALEY D HE AT
2%, fIORE ANTZR (4 FI I XFERLS), £
BRK DA ATk (4 F I I XEFRLS) Lo
Toxt R BAERR LTz, % L CHAAELR ORI EE %
v, EAEEHE (f R I XIEAE). DIN,
DTP. NHis-N, POs-P it % R 7z,

3. BRLEER
FROFERNG . Sl T2 JEAEY 4 FlIE,
BER PR AE L ORI L L722HE (NHa-
N) 2+ nnhotz, 4FDH> LAY
Plaax i, APICERL LY > (POLP)
b LTz, LEDRERNS, AV, Fax
B, TRLY, A I I XE, EEWOERIK L
WKMICR T D REBR/REICTFE L TNDEE R
BT,

4. B

AMFFEIE, JSPS BHJFE JP21K05742 &, BREE
A& - Oh) BREEH A O BRI R S HEHE R
(JPMEERF20232M02) 2 X v 5 L 7=,
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1. [FCHIZ

VLA, SRR HERERE S D & 5 Microcystis (2 &
L7 A AN, MERIRRALIZEWEIMERIZSH 5,
Microcystis I3 Sheath &\ 5 ZBHEREREE IS Ml B
{KZJER S %, Sheath JERKREIR, #7 T 2
VEIZL DR, MIEEIC K D oM 58
HERAA T 5 LRREC, AEMEER, KEYD
B O FERTR OTEAES OMRE 2 VN, Microcystis 23
SR EEET 2 EER & STV D,

ARFIEIX, ME - 5L - 2L - FRICLHHE
B HERAOVE C Sheath Z A L, 74 = DAL
HIERERE 2 BBk S8 5 2 L TAEMSEEMEOEVK
WAEENRT 5, 7eds, FHREE LT, He O
BT T Ml S THIBARRIRER 7 4 2 B
R % e L~ oy B R TR 22 A XTI
L, 8777 hocittd a2 LA ET
L EMNG, ZZTIE, MEETIEARL, AREFHEE
(CLFTREEE)) E WO HER LT 2,

2. MBEERE

7 A aOFHHERBRICH T, EEWEIEH &

OAEREFHERMS (Fig. 1) & [ - B bk 2 7l U7,

Fig. 1 74 = A REFHHEA

FRERIC X DoKIBAERE, IKEUGED R OMGEE HHY
(2, PEDGHIC ISV T, oK) 1/10,000 HFEC &
725820 it &, 650 D K/ND A 2 X Wk i
L, JE~ 1~2 JAHREE OFRERRTE C, &k 2 FHIC
b= 5 E M & i LAKE K OVEREM SER R
DOWGEZE T -T2, £72, BHNFEBRIZE Y Microcystis
O Microcystin Dl & fR1ER O EREZ1T > 72,

3. RRRUEBR

Sheath filt#, LS ONFIC LY, AV aX
LT, Microcystis BIFEDIKT, fal =D~
WIERS IR, =, BEOERIRIBIEIN
Tro BNEFERBRICEBWT, SEARE—K BT,
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RETEERREEEICEIEFRELHILXE
(PAaAZRBIZFAARERL)
s B M R - WL T B B GRMK) - X B GRPIRIED)

BRI GBIk mE s - 4aith i (BRALEERT)

TALAEREC KX DR, MRED R L S
7= (Fig. 2), F£7z, PHEBZEFEOEKEN S O
Microcystis VAl E AL &S 14 12l S, I
(ZAERBSCESN RS S LD AR R STz,

Fig.2 Sheath Iz X iR/ ARRHERS R
AR IZ XY Microcystis OFf £ 73 AT HE
Teote G A T2 35 L Microcystis %)
BRI ES L2 &, BB KARARIE )
5458 L 7= M 2 X 5D Microcystis OV HENE ] 23
WINTeZ b, TAARAKBUIHER ST DA 7T
3 UHATEBNT, RISAEKBELMER L DO RNA
= o AT K0 F Ry I R A PERERE D%
BIAMERR S, Db S 7 4 S il & =R
WCHBELZZ L, FOERMREND, 74 3R

@ Sheath 73f#, 3 BALHIHABRENER & 72> C,
TEERROMR, HEAMEEENDZ LT
ARERWE BRSNS E L, LEAEREROAROHK
RECT A aOFAELZ I 5 AlRetEr R ST,

Microcystis #2135 A2 RERIEIG LT, SR B4
WAL FWEIZ R FFHIAET, TOmEDHHE
(VR & RIRFS, Ak & 722 2 K EEAEWRED A
BINEEL Z Lnd, AREREROMHAIC~
vy F Lz, NbEWEEEO—B & L TERRTS
L AERERIKERBEGEIE & L CIR S LD,

B, AFRITEFZELE T 7 7T AR ER
- A AP AFZERT & EB E 2018YFE0103700
O E BB AR TSN ST,
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1. FLOHIC

BB =M H 5 7 ERMI A LRI R
T2 5FEOILRHIICALE L, KEEES 475 m, [
&5 2.0 ha, HeR/KE 13.8 m, ¥R 3.3 m O
Thbd, FHITAAEMOHTE Y ik L 70> TE

D, HIEY CTE = IEMITIEKLIZTH D &
SbhivTnb, HIFE 11 A TA»LEED 5 A LA)
FCTHENRDHY, HEHESEIFZ T T460cm Th
Do WEERAT DWJINIR SRV, /l(i7e &0
B2 Lo R BT S i AviATe, £z, HiN
IZh I < /MR AR AR 3RS D s, i
ORI R B 5, O PE I3k &
7o THY, H<IFAKBELTHALEZ L H
BN, BUEIXI VAU, w3 ERNEKT
%, FREEDSHOR SNT-RREIT RV, A, 7T
MAEB LTS, AMoORKZEHFZEIZE LT
B R KERBRAT (1920) . FrEb (1979). fE)R
5 (1984) B0, FOHTHRARRBREEEKIC
ODNTHESN TS, MR (1984) 135 H~12
H DRI AR O R S AT 1 [EFKIZHIK
DNEERT 2 LHEJI L TR Y . Z Ok FIEA T
BIRFENHIE L, ARBMIEOTR 7 57 4 i
DMEE T DR R B E L b O EBR L T
%o L LEBIITREOKBITHETETES
TR 1 EOPER Th 20 IR S Twn
RN, Fio, BT T U0 N OFREEEND
ERBADETL TV EHEINTWEN, £
D% 40 FEITVAEH 38R L TR Y . BIEORDLIT
RPTH D, =2 TKEDTER X — %25 M
T2z E BT UMERHLMNITD
ZEHLHMICREERIT ST,

2. Ak

WOE OKIE13m) DL ZAITESERH

L\2m2$7HA41H\2m3$6HA40HL
JCH 1 BOREZITo 72, BIE & BRAKITAKE O
m, 2m, 4m, 6m, 8m, 10m TIT\, /K, &
fFIERIRE, pHEZNZNOKIETHEL, #
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Inlet

Small sprina

X FHoERMoK (IR (1984) KV 5IH)
KIFERRICEHDIR-Trun 7 oL alBEoH
WCHWz, PR TS CEE LB HE S
BIE LT, Fio, WK T —% 2022 4 11
HIZEREL, Om, 2m, 4m, 6m, 8m. 10m DK
% 2024 4 6 A £ TR 1 KH 2 & IZHIE L7,
77 T R OBREBIHOITTITY., KEO
m, 2m, 4m, 6m, 8m. 10mIZBVTHK%E 18
LEAKL, TNEA Y2t A ZX40um DTy T
I Z Lok T ToTm, Bonilkhiz=s /
—LCEE L, ERBICHELR-> TREEL, FE
LEHEEIT T,
3. BRLEER
WONMTRRE L7 KIR e 7 —CTEE/KIRIT 2.70~
30.20 °CTA L L, JEE/KIRIZ 4.03~7.20 °CTZAL
Lz, B 11 A~12 HoMIC&EERIZZR D b D
O, FiX 4 AOEME LERIZIX 2 B2 o
oo BFMRFED 6 A DEPET3.08 mg/L & &R
T, BOWERIZIAT I THDZ ENRBINT
suan 7 ¢V agEiE, KE6m LIETEVVE
ZEYD . KRS m AERKICRD & D B 2 TR
BN HE LN, BT 77 N3y AV
WEL S, BAETIEY vIYrangl
BTz,
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1. [FC®HIC

I D S U T & A PRIETIC £ 7228 5 =05 TiH]

WX, B, A& L R, KA. =05 o
S5ODMWMB7R0 ., ZNENDRLRDKEREIC

LIV EEERAERRN/EEIN TS, 2005 £ 11

HIZiE, i & LT@EE@W O LT LAY —
VSRR GRIE HNZERE ST,
ZHFEMOY B &Y BEICALE T D =05

KE 2m BEOERVIRKDOERBM TH D, 12D

TIHBIC T A aBRBELTWER, TFETIHE
272 % & KERW O > 03 &2 8 513 LI
L, BIEXD Y 23MfThii Tz, L, B
TIXe N ER L, MW7 T 7 b OFERERD
TN B HEND, 2O K HIT, ZHFHITKEARE
FRDOEANZ DN TIEH éhfu\éo

Wiy 77 7 b XK O GG O FE K
D—DOThHbHELHIT, —WAEEEL L TKEA
EROKEEZRTEMTHD, TONRA A~ AE
ROMEMRIT, WEHOKESKBE AR EZELT D,
:ji?iﬁ)‘%@jz%?;m]\ﬂﬂl“(‘% BN (I3 23) 1%

OFRIRIFRARDIE D, KA, M, FERBIOF
%Fﬁ#&)éo ZDD, TIH OHPEKULELK
’aiﬂé*%%@%%%ib@k#ék%%
Bk, gl 28 U T = A L, NS~
T NATEBEE 2D EBZEZLND,

ARl AR HNE 77 > 7 b Dk
FBlICE 2 2B AEP LN T D20, i)l %2 %5
B Microcystis aeruginosa % 72 £ B[R E
AR E1To 72,

Ev
=~

2. MHELAE

2. 1 B8

FUEHE 2023 4 4 A5 2024 & 3 HIThT T
A 1 EIOBE T, f§)ORmIZEW EOEAIT T
AL GF12E), BESMt CHERSICELIF
D, lum HT A7 4 VE =BV 0.22um A 7
L7 4% — (PVDF) TABLELDE AT
L AREC A iR B F T-30°CIC THERTE LT,
2. 2 EB4ERMBEEHR

B RERBRORBR S, FELPEKRD
BEHFEELTCKERETERHASI TV D 24
/K EME (Whole Effluent Toxicity: WET) kg 2 5%
WICHE LT, 2720, BB W2 EEIT. WET
RBIZCBWTALHWLNTWAERED AL I

=HMRAFNDHNESD TS

PSR, R A B, 5 &
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VO FUODERICEZSEE

ERR, B (R R AR BRI SR v 2 —)

7‘J % & (Raphidocelis subcapitata) % =77 il CTHf

RENTW AW &0 D, BEIC =5 CF b
k 7% o 72 B % Microcystis aeruginosa & [FFE O %
Iiﬁ%iﬁﬁnwﬂ“ﬁﬁi%%fﬂ%fﬁm XD iEE

ST THER Lz, £72. —EIZE < OR{EZ R
THID, BAANF ¥ —T7 L— ML DOERE
AP L7, BBRIE, RUBHIRE 2 80%. 40%. 20%
(n=3) TR & L7z, f#HTIE. Dunnett fEIZ XKD
KX EDHEEERD, AEEVBR P T2 RIE
DX f e & e RIS B R (NOEC) & L7z,
2. 3 XKESHF

KRGO 21TV, &F & BIEIZO W TR,
HE LIZ&WEORED D AW ~OHFEMEEZ T H
L7c, mETHEITISHIEM A BREE HP E TR &
7B O NOEC TEr L TEM: T HIfE Hazard
Quotient (HQ) % :Rk®H5HZ LTk ViTo72,

3. BRLEE
AEEERBROMEAFRIRT, 2D B,
7 #FHBHT BT NOEC 2% 40% & 72 v . =R A

WA —ERE, BEOAERZMET L2 &R

ez, LarL, 2 ORERITZFEAOMIEIE Ot
A?ﬁ)ll@uﬂﬁﬁ’i% D& LT s R o T

—77,
Rl A 34T D4 % B I

KEGH THE, BEPEFONRRE O
AR TR S, BRICER

EANZLD HQ 2 1.1 BEO®EMER Lz, Uk

o AREERER & KE ST & ORI EM

7p B M R 2R o T2

AR A K HE R R

Rk H NOEC oK A NOEC

202344 H >80% 20234F10H 40%
202345 H >80% 20234F11H >80%
20234F6H 40% 20234124 >80%
20234F7H >80% 20244F 14 40%
20234F8 A 40% 20244F2H 40%
202394 40% 202443 H 40%

KAMFIEIT, STHFEA TRl IR T E R B 5

iR BB A ) T X0 LT,

(S5 3R] DIk A B3, &m0, 1 p 2 A0
T B A1 O §5 % Microcystis aeruginosa % F V7=
AERHERER, 58 57 B HAKERE P2 FE S0
£ pp.515 (2023)
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1. FLOHIC

KEBIC & > TEHOE & i, KE - BHHIC
RELSDPPDLBEESRIETHY, ZOEMDIAh
RATENCHBEE 52 2 EBERLOTH D,
AHETIE, HOEDO—D>ThirELIE—RE
HRICERT A, BAE—R I TARMIRFES
N7 In—2FAEFRCLEMBRTHY 203D,
FEADHETNLEMIC L > TUIHMRLIC WIE
EBZDONTE T, ARLFERTIE, FEI—
A TCTRIEOEMITITIRFBITAR THDL B2 BN
LR, METE GRE/Z O, ML TEFICEE
IRODNTEWNC & > TOEEDOE DFERNER 5]
MR B 5, HERLY Vo R THE A AT
TBRYUF DEOHENE VI #EmTH D,
KA NIV — R ENETE DL, 1970
ERNSD LT OMENH - 72038, 2000 4 LLREAF
BRI, TNETEID BIEWVERELR —R
DREEZRFFOZ L Wb CT& Tz, —J7 CHEEE
DREKFETRREPRE LI L DI, REICIE
Wl a—ZASREME T 54 (FY T=)
R0, EWAHEREDO TR L a — 2 RRE DRI
EWEMOFED R SN D Lo TE T,
ZhiE, EICEENR TV S — R EN R
LT EERBLTWD G D EMRLIZWVDTEN,
— 5T, KEBHOEEL 720 5 288, HlziX
IKERLHIBIA D /L v — A G H B OFRIIEH
DN RN TE T,

Z 2T, CHRMRBZATVIKABBORE L 720 5
LEEMOELE —AEHREOBRER ZINET D
el

2. MEEHE

Google scholar, CiNii, PubMed, DI HKR
HOU =7 A MEREEZMNT, WEEERTE
4] (cellulose ,carbohydrate, polysaccaride %5) & £
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KPDEEICIEZENRLS HVEILO—ZAN

EFEhTWHADON? : LEaA—

s (BEEK - BH)

{eEffi &2 22 97554) (algae, macrophyte, sediment 45) %
MAG D TREEZITV, LkE AT L TNEE
A L7,

3. WREEE

WNE LR N T — 22 FLHTWNHEDA
THLH, MFERTIMEHE LTo'Le —RJR
&L THHIRE O K I N EE o TV D 2 &
ZHEf L TR & 720, I3 PubMed % IV
T, 7alga and cellulose” CHi%E L7z & v MI AL
BIZR LI D TH D,
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O O O O © O O © O O O O
~N N 00 0 WO O O O = = DN
S o O o1 O o1 O g O a1 O B

X PubMed & TR L7=im L OHER

2000 FEAE TIHAB AT B O RN L
SEENTWEDIZH L, 2000 FELUEILE S T4
B U CTO LN 0B OM5ER % < 72 2 8mn
BT,

KREFE LTI BB KEDIZ ) e
—AGHBEPEWEAD DI, FREO I
e —AEHENSZIHET 10%% 8 2 5 Wi
bdolo, 72720, @y FHMERE L TEMBICE:
BENTEZHENEENTWALZ LIIEETHISLE
nWdH 5,

—J5, WERRFINEZ Th DI bbb
HAKIAE - N OMEPEETH D Z & b fah L
TEBETW,
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BEEMMAICETAERIZELS
BFEOERRERETH

RS, EEr, RREIEA, BT HERE, AR, REINE £,

1. FLHIC

B DAERERIR BT W TEE RGO 1 5& LT,

K OEMRNAERT HWHAN BT bid, EEIM
W50, RN CIIIL AR OKEL) il %55
X DIREOHEREN R S TRy, YU IFESED
JEAEBN DA BB OB D BT/ HIBREE D
HEARIC AT 7o kPR AR O STV 5, HE I, W
WOABRRESELZ XS 120 ERSBICLY 2017
7 ANG, EEMFEAWLIC IS W CRRICZER L
TKEDORRESCHIESHE L & bic, TR %2R
TLHOOEE, JEAEY ., HBEOBIREIERE A
Fh LT 72 (Gh kS, 2022 K2R 86 [HIKEY),
20234 I FERARICE A THB v I D)
DSERL S, AERD ERMIC SN T X HIFEINAIC
MO IAF, HE DD IHET D TREEL T D, A
I, IEERATICRIT D 2024 4E 7 AW E T
O BEDOERRNOEBFIZONTHET D,

2. MHEEAE

2017 /-7 A5 2024 4 7 ABIEE ©, EEWIN
IAOWL (BB R RHEETIMIANE) (Z5E L 7 iE B
ATz VT, KEMEHD 7 A~9 Ai3EA 2 [,
ZOMOAIFEA 1, ERBINCL 54 ERRSK
BILE) & U CMIERHE & KERRE A2 L T\ 5,
Bras L7oKEL, MEEZAE L%, B TKE
DR FERERL 2B LTz,

LREOVEE) 2 U7X & BT D RS
DX T, HEGHAEZ 2017 7 A2 D 3 5
AR L T\ 5, BEIZ, S 50em DUJ7 D
T RE L, BENORE Sem FREE TORE %
1 [EHRE L2, BHA 2mm D550 THDH W EHEEA
R - B L7z, BE SN BRI RO ER
ZEFRETHEL, Y IO OWTTLMEED
BEL XA THE L.

3. HRLEER
IEEBRAIARE D 2017 £ 7 AICRBIT 5 V¥ I HHDOH
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AR, ARFHETE (B - ERBE)
FAiid, Bz - st RIX & I KER DAYk 10mm
UFTholz, ZDO%, IKEIBEND 1 HFHKETD
4 BIORE TERE SN LY IFEOBESIL,
FEXTIEHEX LD 10mm LA EOEERNR LI 72
(K1), ATEBC LY, Bz Tl Y IFHE O
RN ER Uz, 20353 E 10mm UL EOFEED
TEA AR LI TReEN 5, LavL, 201849 A
(ZREETTC OB S E e KEGE % Fiék L7 B JE 03
Wi L7, X, HRRIX E b ICHER) 7o 18 LA
2T vV OB RIS B L T2, 2019 L
Wl IR A M 0 IR L, 2021 R DL 1T B Bt dz X
DOEFAEMAEED R FRIX L 0 250 72,2024 47 A 1%,
BRI HHEKICB W TR S~Tmm B2 E O > ¥ N
S L., BREMEET BB RATOKIEICE LT,
R 86 MK T, HHnX o B I3k R X
EORENRRE L, IREOHRE IRl sz &%
Wi Lz GFED, 2022), 20 Z &3, BHEXICE
T2V IEOABREYIGEIZORMB o Teh, vV
SHEOHERIT ARSI L D IEE ORBTL, HE R E
HIZLDKIREE), fHE 72D T 7 b D%
AR, SESEFRBERORBEZITLEEXL
o, SHLRIEE AR T 2 & & bio, FROE
RV AAEET D HBEOH Y F A2 BT 5,
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1. ELC®HIC

K BT = )V O BRGSO E D RLE ST &
U CHERET 2, KH ORI, EOREE KRR
PR DRI L o> TRE S B2 503, HoKHIf
T VOB & B AR B L2 v, K
H COEER RN S ENL D ATREER S 5, A
ZECIE, B R KM CRE S A 2 ER
A6« BEIZRB W T, RIEOFE L Z T 72 E kB
Nl —4 (SAR) THti S7-ifgh o ik BithRE
WEHETE L, ERBEMET VEBET S 2 LTk
BRLGIREH & I = VDO 5 ORR ] 62002 5,

2. MHEEAE
-1 BEERIC & 5E/KFAMRFHTE

3— y NFHERNEE AR L TS SAR
Hif4 2 O Sentinel 1 (B B 12 H ., AL 10m)
AR L, BERILE - BGEIC 0T 2 &K H SO
WK BRARIREI A HEE U7, WK OKH CIE% s
BELLR S B IS T 2 72, K BIAAIE 4 E
WCHWD Z ENRTE D, HFHHIE Sentinel 2 & D]
AT — 2 2 W CTIEEREZFE L7 & 2 A VH
R TR %A -23.1dB ITRRIE L7 & T ARV IEE R
(85.1%) 357, 2022 FEDOFKMBEEDORY
TN 4~T FICHREE S 472 SAR HEifg O VH {4
T AR O EIIE A L, R BIEINIC 91 T
BEME % T Il - 7= RE 2 WK BR AR & L7z, KB
BEREEI, BAKMC 4 T2 (4 A~5H kM), 5
AW A, 6 H Edfl, 6 A FTRILIK) (2o LTz,
222D TNVEDOHRHRE

2024 4F 5~6 H DKM _EFE ORI D 121
HSIZIBWNT, I VO E FA 3 RS | i
WM ETEE LT,
2-3EREETIVEE

KGN O 3 FEHO A v > = (250m, 500m,
750m) (ZIEKBRAAEEE] Z & oK A, O AR
I E W 7o BRI Z & OmfEE ML, B
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KEDEKBEERIIHTIILEOSHRICEEST NI ?
- HEEBERAN-EREETE

(B ERERERZEERE 7 —), BHZEZ ERSOMYER)

RAVEH G ERERERZEERE > 2 —)

TV SAT — & L & HIT MaxEnt & C A2 B H
BT IVEME LT, FHARRICH L. Maximum
training sensitivity plus specificity Z FfL & L, fEZ &
DOIGAERY 7242 B # % ATk L7,

3. BRLEER

WE/K BRARIRH D HEE /G A 2 M B CRTifb L7z
&AL KD R BT, VK BN
DAL TNDZ ERAMEGR Tz, AT, BameE
TIX6 A TRLIREICHEK SN D KENRE <, HEX
D bIBVKE ZEBFEKHEEHN SN D,

J TVHIZOWTIE, AR 3 MR Sz,
R T~ HT)LEENBATED X~ =V Ik5
M OIZIE I TR Sz dIlckt L, h v ¥ =
T B I K B AR O BN EAANC =255 AR
L. ZEBEKERZL AL H8EART, BATET
IR TE R WHENZ < Aoz,

ARHEHET LD AUC ITNTHOFRERA v =
PA XIZBNTH 0.7 ETHY . FFIZ 250m A ¥
VarHAWTHERELZETLTEH, WThORIZE
WTH AUC I3 S sV M A 7~ L 72 (0.865~0.898)
ETNSDOFEROEOVEREER & L TiE, i,
AR, AKE GHEKBISE2Y 4 A~5 A LA, S AT
. 6 HEFRDO3I BT IV) Ba5FE 10%% 1
D= ARE ooy, WOKBREEAY 6 A TRILIED
KHEDFGRIZRERThH -7,

=R T HITNL X< H LD
ESNTo A w32 ld, RGN O 7K HHIAHIZIA <
LTz, —F, huFa oL~k
WU, HKBRLA DBV ZREKHNER T HREN
M. VERATH D CE R AL I WEENC B 5 T2,
AFEOEIERFHIT —ZAVIC 4~7 AEH L SN D2,
Z AU 5 O M C IR K BR 5 23 AT 0D B gl i 4] K
DHBNZDIZ, BIEGTE LTHEELOHL NI &
NHERTH D EHEIND,
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1. FLHIC

~A 7 uTT7AF 7 (MPs) [dkkx eBREHIC
BOTHRH SN, ZN6E2EMPERYIATLZ LT X
DEEPREIN TN D, AT 2 il 5 3K E
XA BRI KT TH Y . MPs 12 X H{5%EM
Bashd, Fio, BEKBITAESCEEE VST
ez RKAEAMOERSGHTE LTHIREL TRV,
BREIHICHEIET D MPs 2S5 OAEMHFIZE Y A
EnsZ &b TPHEEIND, AT TIE. KBRFHND
BIKIEIZEBW T, K, KPOEEDOEFEDF IO
BHEIFNENSEZENICERTL2EEZ 6N
% EMEICE N D MPs D EREFHE 21TV, 1YL 3EHE
ZHLMNITHZEEEME LT,

2. MEEARE

FAATIE 2023 4 3 A IS KBRS T O B3RS
BWTITo72, AKEIZa 7 U — b 3 EETHR®#EIT
B TRRE (0.015 m/s) AT, K 9.5 em, JEED
HEFEIR 1T 5.0cm Th o7z, FAKIIA 7T BT
HZEIZEVITW, BAAWI00 umDT T T R
S b CIEE LINED Z o 7 e Uiz, TBKEIX
10m® & Lz, KFPOIEE DO EDONTIE, A
HO# 2 2 ARNcfESoEE Ficay 7 UV —h
7y 7 (19.5X19.0cm) ZaxE L., HAHIZZD
REWCEB LEBBESAAN T 7 4V 2 E RV 2R
LT THY RS2 bDEF T v Lz, H
FIXRIMAICAERT A e A X =V 3EIRE A A
2EREY TV E LTERELT,

KW 7L H0, AT 55 ‘CTHH MA 1
WMESR LIz, TOHBEAWVI00 um DT 77 b
VX FTAIE L MPs DM 21572, 26 OFEAl
i, EARBEMSE T CRAR L OERE G LR
(Wffe, 7 4 VI, Rif) EZHBI L7, ATR-
FTIR %£& (Agilent Cary 630 FTIR) % VN THRAY 4y
WradTo 7o, AR IZIE X A Y E 2 R ATR % iz
0N, fPEMTICEEN TRk 23 =T —
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BEKBOXKBEDIZHITS
YAV TSRAF v ELER

UTRESEIR, *HHF-2 ORBRER KT
AR CRUREE « HiIER)

Lol [FRROFHRZ b ORF IOV TS
=7 5 ATR W25 &7 -7, 7477V
I% Agilent Micro Lab FT-IR ¥ 7 U =7 D7 A 7 7
UZMwW, By bR 0.6 LI EAHERLEL Lz, H
BT DIIRE 2 0B L T 10 % (w/v) -KOH &%
K& A, 55°CTH A MAHY 2 LS E7%IC k
O AT > T,

3. BRLEER

KB &7 MPs OfE$% 1% 10.9 {E/m?,
BN &7 D IICHE LM EWIZE £15D MPs
EEE L 2,130 H/m? THotz, KV 7 McsE
FN TV MPs DR E 2D & K TIEIAR Y =
F L (PE) . (EYTIIAERT LR R b EWEIEE
o7, BRIZELL BRI T RERLEN-T2, Bl
KTITIKAR KB EL . 1FEA LN PE O Th
oz, MEHTIIRERRHE L, KaIEARY e
LR PE &4k ThoTm, HETII TR TOM
K5 MPs MR S, 20T e A ¥ =2 T
1.7 EARME, A > T A1XFY 2.0 fEAEERTH 7=
oI A ey, RYFabLrHb NI PE Th
0. ARITRFH DT T 4 VA, BITERSH D W
XTETh -7,

P EORERL Y RFE TSR E LI EEKED
RRAFED DO HFIZIE MPs BN EHE D —H T H
HNLOBRHEIZD TN Th -T2, KL EBHIC
fFAET 5 MPs BE b2 6 HEOENICE D IAEN
TV, BIVIAENTZ & L THHEOMICHEN S
LD DONTARMZEN HIEHA L TRV, Dl &
HARFZETHRIGEE L2 100 pm LI o> MPs 78 H3H
DENICER S LD ATREHEIR VN E B 2 b,

4. #iEE
ARBFSEIL, JSPS BHifF 2 22KK0059 D Bhk % 52 1 7=
HDTT,
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1. [FLHIC

v T NS RO RIT AR & O
JIKABMW DR L LT, B EREORMELY E 2
HENCHEEREETH D, eI NS T D
DR E CICEAT 2T < 6D 5
Tk (R - KE (1958) A - #1L(1987)) .
BEAYMTOBLEN SR OWEIIRENONEY
ZHIHLNITLTWD, Hi41995)X, e 5 F AU
NET T 5 s OEILENEDRT Y Z AR
BEOMIZENE D 24.9% 50 b5 2 &2 @EL T
W5, NS THOBNEMOY T e
13C B LV 15N OLERNIRZHT D ShHDOfR
2SI T D2 FHNLZE < JRAZ T B 5 A3 (Doucett
(1999). Miess, Chrisekos and Strand(2022)), FEFRIZ A&
RTWDHIREBOBILETHEK LMD LADbE-HE X
72 (Mecom (1972),Aoya(2018)),

ARHFFE TIT AR & [0 38122 A3 ke AT HE 72 R 4t
MO AT B Lo Ry hEIEHLEEZEOB
#hl « MAfLERAATZGER - FiHh 2023), S 512,
KGN HREET D 12D OEAN T d 2 BN - AL
AR Al Z HWTBIZEATTO VAT A% L, [
PN EETWL S ol s BOEET 5 2
LEMERR L TV D,

2. EFFHAT FESSHBOHEBETEIORE
Raspberry Pi OFRIMEA A T % H RIZE) ) E DR
guRy hEHWTHEITSEBIR L, e /T
AU SETTHRPARL LR v MITHNE W T
BHEEZ BTV AT 2K 1 ITRT, 7T A0

?’

H1 RFEEERATNEESFHIR

AR —

E7FHAT FETFHROBBITHOHRE
VAT LD E B

R -#BI), AEE GERk - # 1)

ZRMME (AR - BLT) . RBCERR (Fiatk - BT
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HFE—HH, KRR GRTERARESTWEZ, A
T CEHET 2856, =¥ LRoi FEEO MG
MARRTDHZENHDH. £ T, MWKEORELE
REDINERE R T, U A 43Kz T
N, EOXRT & AT ASHRORIZHE L AN,
ST HHBEIET DA EZBNLL B, BHORY
MAFEE L7 B D AME L 22> Tia(K 2),

2 DHAEBRTVNBES ISR

Kifi & & bIZRy MIiVEE, BT Ro7
ELATR U RS THHENRENEHND D
ZEREM 3B, BlEErRy MIv ST SR
NEEIFATRERTHNDEZE LW LML T
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