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Development of coastal environmental management methods on the Sanriku Coast — a coastline that has a

succession of open inner bays
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4 (2)-6 ~HFOKGEE - HEAGATIZERIC L D iR APt R R B HEE O 70 O RERILE,

4. RERRVEZR

(1) RBEBEOMALL & BFEOHE
HENIENORBIENAOF M E R D702, BANOISES (K(2)-2) OURE D> D 5mige B f OV FE )
CIF LN LM ARREITORBRBHIRE L ER® LT, TOMRE L LITKRBHEOELLEZRDTZE Z
AL BE)BTIENL O OFIS RV T, FicEREEE DIN) BNHIREBRE CTHLIER DI -T2,
SOIREBRREEZ S LICLT, SEIBOSFHOVEHRELZFE L, 26 0L EH)INEOR
LV BNRBEOBMAEME Y20 OBRGFEAHAE L, 2hnb &3 (DIN) 1%, BKZ (10H) 0 184mgN
mENHAZE (1H) ©1287TmgN m?E T6. T OELNH Y | BREBENHIBEELE THD L EBHIT, K
L EMBATIERNHL N E o2, UV (DIP) X, #KFEDT3mgP m 2 H LA ZFD235mgP m?FE T3. 2
FBOELTHY, FEHENMDO NN = EINEFETHoT, 7 A4H%F (DSi) X, EZFE (TH) D5876 mgSi
me2 G FKFEDIT2 mgSi mPE T, ENTL TEOELMBIHI ST, N, PEIFRES R 5FH0 R
BTz, 7 A BITFHICHRICHFEAELTBY ., BRNOEMAEELZHIRT2EZETIIARAVERSHALNE 25
=,

(2) I3 K UOSMED S DB ~DRBHILIGEO LY

BHBITHEAS SN DI &AM S OREYWE O E BIFHE 217 - 7. BIBIERNE TH 2 EHIE
TIE, BAOYBENKZEZL5E ., SMED D ORBRGE, FIOBRWIARIC X 2R BRBEOMG AR
SRR EE LT LTV L AREMES @V, T3 IR ER LU0 b OF A REMG &2 HEE LT,
SHJNBIZHRA T DN RET — 235 - AR STz | ARFSE TILifisomfE 2 v Tl
Mot & LTHRE Lz, S#)IEICE SEWIIIT, KALT =2 3% 55 “fHiINEE FROX
BB IZE S KIKR TH 72D T, RINDKALIS L OKALIRE &R SHEONREN D, BNITE
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TENZENOWN OFEEEHETE Uiz, EEWINIIE), AKFII, Ir3z)il < (XK (2)-2) . FlkimfEiL<
ALZHL31. 6k, 19. 2km*, 15km* TdH ¥ . KN O FikififE 1L 168km* Td> o 7=, KIN O &I K) KR O Bl
HRIZ 31T 52002-20155E DIKALT — & & FV | BREEE O 2 RO KRR S | UlEHLSIZ I T 2%
K QA B L7,

Q =18.11 x (H - 0.210)2
T, QIR oK [’ day '], HIZUL@ LS R ERKALTH 5, GldE A I 1T D B EIE
127km* Tdo ¥ | G080 T O Bt AE & ASE B < 301 o0 & i sk R D P 2s & 358 VB SR K sk oD 3
ZEofiEaRHE L, S50, kALY EENEOFI (RAFrTRY) S EREOHAL
N7 OFEREEEEE (RATITRBEOMBEZTRY) Tuilng n? day ' T2HH L7,

Tri :Qr X Mri/A

T QUERH I I FERE L day '], M A H IV I o) R4 MBS B L 0 e
[pe L] A &S BREHER (13.8kn) ThHo,

24 120
(a) Hachiman : (b) _
~20 e : S100
I B EEEE Mizushiri : S
2 16 : : £80 -
g = = = Oritate >
S . . 60
z : g
L8 i / T 40
= HE AT 3
R e T e 15 £ 20
0 ISR Dl o
S waes > Qs eyl = a e >0
FES8 2EES3EEER 25 82K
2014 2015
4
(c)
33
2
£
:2

PO,

(=}

(2)-7 EENBIZHAT 2 EZE3WNTH D NEN GREL) KT (F R
Prar)Il GRkBiR) DS RERBHEIRE OHER

(3) {26 DR REREMG EOHEE
AE B C RE3WI Z BT 2 B ERBERE 1 B Cblo Tl TE (X (©2)-7),
FEM O ZEBE L. NH-NT0. 2~59.6 pmol L', NO,+ NO,~NT0. 6~114.6 pmol L', PO,~PT0.1~22. 6z mol
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L, Si(0H),~SiT2.3~930.4pumol L' CTH o7z, ZNEINOREREIEE I\ EHMMEMIIER TE 2o
770 N/PHITHSI)N DO —EARANT, Ly R 7 4 —/L FEL (C:N:Si:P = 106:16:15:1& W9 E/L ) % |
BIZ2METHY . WHK TS 7 7 7~ OHFEIZ L EERPO,~P 2% L CERE DR RN F R S
NTWBHEZEZ LD, N/STHITIKRFIN EPFSL)NONL D005k TlE LRl b 00 WIZEIEED
Si(OH) ;=SiAtRE XL Tz, AEMIEEINO,+ NOs~NIZ /KR Tl KAE63. 224, 8 umol L7'%& ., 4EfEY
NH,-NIZ BB CTHe RfE3. 2£2.9umol L& mL7z, £72, DINE LTSN D EFEON, ZDIX LA
EANOy+ NO-NT&H Y | NH,-N&NOy+ NO~NIZWT I b 3i) Il THR/MBE & 72 o 72, RORFIT, AFRFE¥IPO,-P
VTN CTHRORAEO0. 9£0. 4 pmol L& 7R L7, FRMEHIST (OH) ~Sild Uik ) TH K221, 1£96. 4 pmol
LR Uiz, B)I 0K RERBHIRE & it & o MIIZMBEABERIT RO N o7,

B 28 LT, MEIFI~10H12% <, 3~4H 10 5 27 Lz, SRERBREIBEIZWV
T | PRI E RO K EWIUE) 23 e b K& Do 72, E 7o, A1 & & NOy+ NO,~-N, PO,~P¥s & U'Si (OH) ,—
Siffs EITEDOFBEN R b, EOEW D REEMG R Z 3R L Tz, HEE)IREWNICE o /i
O BB A R IR 2 FEZE3) I O BB AR B IR L O 8 & E L, BB fE ) b HEE L 7220
JIE &% VT, ) IB AT 22 &4 5l L,

AN 6 OB R EALEFE Y 72 0 ~DO K R BR ARG & OFEMEYIX, NH-NT  0.920.8 mgN m”
day ', NO,#NO,-NT17.6 #+13.7mgN m? day ', PO,~PT0.3 *+ 0.2mgP m? day '& 5(ZSi(0H),~SiT65.0
+49.9 mgSi m? day '"Toh o7z, 20164 DI A B O [ Fa S B ALK & I1ENH,-NT407 mgN m?, NO,+
NO,~NT6661mgN m 2, PO,~PiZ91mgP m?, Si(OH),~SiTIX22605 mgSi m2& 720 JlJl[2x6 DSiDHHE R %
UNVK LT O RF R R L CTunvie, R EEAG RO N, B2 5 OHEFE A NH,-NT43 %, NO,+NO;—
N 122UV TIE46 %, PO,-PiX39 %. Si(OH),-SiTIH47 %% 5Tz,

TG OB 2 M T 2 72D, WIS O1H Y Y e A 8208 B o SR Bl
e (£©2)-1) OMENH ST 0% FHE Lz, )25 ODINEEAGEIX1H 5326mgN m* day ' & 14T
RKHE< o TR, ZIUXBRETORESE (DIN) Blff&1436mgN m*OfJ2%% 1H THAET 2 b 0 L HE
ETE, ET2014FTHITEBNOL $RREIZHEY 35 —F, 2016FETA TR KL %% 55D 2 &b
STy THIE. MR EDEREI A N M X o TEBRNICHE SN 2 B EMGEEN LT T 5720 T
HD, THIZBENODINREME L, NPENR Ly K7 4 —/L Rib%E FEl> TWa7m®, DINO KGR &
LCIIRRE B2 Ho T\t EX B D, )IH 6 OPO,-PHHG R ITFH 48 L TE R OPO,-
PERFRICK LTL %% FEl>TRY | i)IARFTENPO,-PERAAF IR T 2 EENIMmMD T/hNE o T,
—J7. Si(OH) ,~Siflefs &5 A IR K29% (BN OBIFEICK L T) IZHY L,

£ (2)-1 EHE)NE O K HARFR I EOMZFZ(L (ng m?),

Z= i DSi DIN DIP
# (44) 5898 1100 169
2 (7H) 5876 623 107
Fk (104) 9792 184 73
% (1A) 9482 1237 735
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—> AIA 5D HFEIEFlux (mg/m?2/d)
T HAEFLORBEREFlux (mg/m¥d)

i REEREE (mg/m?)

DIN : 8.1
DIP:0.2
DSi:63.1
DIN : -36.3 DIN : 34.5
DIP:-7.0 DIP:-0.4
DSi:-75.1 DSi - 1599
DIN : 13.0 DIN : 5.0
DIP: 0.4 DIP:0.1
DSi: 84.6 DSi: 38.5
DIN : 516.5 DIN : -502.0
DIP: 8.9 DIP : -55.5
DSi:-957.8 DSi: 5247.2

(2)-8 EE)IEHAKTOXRERBFE (ng n?) EWINPDLOREBEIEANT 7 v 7 A
(mg m? day D BLONEND OREH T T v 7 A (mg m? day ') OFHEAL,

(4) HEEPSBERN~OL B HE RO RN

BNICRELIZERD S B, & bIMBERNTALE T 2 & s TR AT W 72 B o Sl 2 B4 & E L
T, VIR DUREE T, KEHER T, 20mPAEITIEE L, 2R EnoWrimfiz KER»SHH LT,
ADCPELAING X 2 Wrim i ik R4 & LT, B BV R KOV O IR TR OS2 iR
MH 2SI HOWTHEE L, LW 2 A ., PR 2l & UC, & oWrmfE & 58 iiid 2
FUTLETEIREOWMARE FFHROMEEZ RO, B L LIERD LR O JE DS BREERE
mg m*]1ZKBOMARHEICRL T, FEZLOFEERBHOHARBEOEELZ KD, HAREE
Lt EEREOAE RARERLZEL L, MHEEREZAL LT) 2RO, HH L7/ E KEo20E
DEEEFRBMAMHEOHESWTHE Z LI P L, BRARHOFHORARHEHE L Lz, 1H
Bl OFBOBRERBEMAMHEEREIZOWT, ZRENTEE LI b O ZEN—BIME DS RER
EHEWAREEE R L U, K&IC, BRMEA (13.8kn®) TEHL., BRIMEMEAE Y72 OMEND
OEERERMARHEEREL L (3) o (4) IR LEHREZEIC LT, Ed)IEHEK D ORER
BUfF R E IS K OMEE D B ORFEHE LV B OFHI A2 X (2)-8IZm LT,

(5) PN DK FE Al AR P L HE

TRAF 2TV — (A ISHEET LW T T 7 FrZihd &+ D EMEE o EEAEE Ota k)
B TR RIEHI IR SNEIRARCED AR R Pk > TH A F 2 v 7 ICEET 5, 88517 b RIS,
WK AZHLORE E SR E DR, BIEAEMIC LD EFEICLY . REECHEENFHICEI Y RELE
kT 2LEE20N5, £ TAMAETIEEREINBRAICEW TCOKEORBAEREZ ERET HZ & T
JIVE O A=W A2 % 32 % 5 oM BE R D A5 & FFAm L 7=,

AT TG D U7 Fe A PE R FE 1320154F4 7 L 20164E2 H (2@ < . I K T756mgC m? day', 20154E1 4
12 B /MiE230 mgC m™? day 'Z R L, FEMFEHIT437+2191mgC m? day ' TH o7~ (X (2)-9), Z DfEITRFE
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NR—=ZDERDOT, BNOWERRENZZRETE7-D. Ly 7 40— L FEMHBLEHZE (N) X—20 5
AEREAZEHT S L, HAMEIELI14 mgN m? day ', f/MEIX35 mgN m? day ' TH VY . FERFEHIT
66129 mgN m?* day 'Toh o7z, HEMEAFEHREIIChL. aff I L TH L T,

—~~
o
N—

200

—_
W
(=]

Chl.a Standing Stock
[mg/m’]
w o
S S

Primary Production rate
[mgC/m?/d]

Primary Production rate
[mgN/m?/d]

X (2)-9

Ave.a5 /=191

2015
Month

HEHBREOChL. aBiff & (a) . JRFEN— ZIERAEER (b) |

EHFAN— 2 A PE R (¢) D20144ET A 7 5201648 H £ TOEHIZ AL,

(6) LERMARE (§1°C §°N) 75 77 OEPEHEE

X (2)-101C KRB HEY) (Particulate Organic Matter: POM) | = H %, = T X ORI HF L TV
EWRHO S PCB LV "NORE LS 2Rk, ~TFD § *Cli-20. 1~-17. 8D &P CTEH L, 107 12K K
. THICHR/MEZ R U2, 6 PNIZ6.7~8.6 %oD#IPH CAEB L, 117 TR KME, 47 1R/ IMEZ R LT,
ANXBIEOETHO T —TRIIIMTH LN, TNENRKBEILEMEMLTOHFD §PCL § PNEIZE
R LN o7z, FEBRED §PC, § "NIZZNEN-21. 1~-14.4 %o, 6.1~9.0 %oDHiPH TLHE L T
BV, 10 E1HICERKME, THIZER/MEZ R LTz, TRUOLOREIEZ, W XAGH/H e —T LA L

TR 2 St L

BEEL CW A A[REE 2R RIB L TV 5,

~ X OEREAEFIIARERD T Z 7 b LA EBMEBEEOATH D EIRE L., 20164E8H I2H1F
HIENO~Tx EZXTOEER UKW 77 7 b LA EMMBEE) O%ERNMKL Z k45 &,
~ XD 6 PCOMEITKIERE T T 7 b LA EMMEEE OB O A2 &0 | % DA O R A f
JHE LTWDAREMEA HR <RIBS iz,
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8" N [%o]

8130[%0]

2015 ‘ 2016 ‘
Month

(2)-10 EFNMHEHJIEG TR LT, A4 H A (EBMEEES X OKEREBER
WoEFR (B) LrFE (T) OLERNMAELD20144-7H 22 5201648 A £ TOEEI AL

(7) 71 FARIEIE) D O35 WA BEIE O B &8 D HEE

B RN EBRICH X ORI E LTHIEL TWDOMNE I DEFHEND D012, B Tor 5 miER
Bl i EOER(L A RS, GHE)INEBMH CEBICHAEIN TV O LR UEFEORMEr— 7 %
20 cmR CHAAME L, &EJINEORMEICINY 1T, 20164FE5~11H O, 2 - 4 - 81 [H o 3] ] CHUH
B A AT SR L2 (K (2)-4), FHRCEL L7Z2AR0 e —7 258l L T4aRkE L, 2D H b
DIRIZ AWK EZILANT-REOHFR T, 77V EZHNTTEIZZTY, fMimEE2RE L, BRELE
WM #EdE 2 Whatman GF/F~7 4 L 2 —THiZE L. Chl.a - ON » [RFEEFLERNMAKLSH 21T - 72 (K (2) -
5), XD O3IRIZOWTIX, BIHITEIAK L A1 L 72K Z500ml AR MVITIART >H 5L, BEZH
WE12WFH . KIR156~20° C& L, 48+ 12 DHEAEEFERZIT o7, HEEK, Zhbor—713 L
LRBEDWBE . ALESHT 2T 572 R FAAOWARKIZONWTIE, 74 AX—TABLELD%, HEL
“30°C TR LT,

B FERTHEONTMMBIEO AR (nglhl.a ecm®) AR (pgChl.a ecm?® day ') DOMICITAE
B MBI R T & 72 (R*=0. 3665, n=19, «<0.01) , Fiz, (FEEITN2HH THFIL, 3.5u¢Chl. a
emPE ol EnD HEORER — 7 IIIREOEBENFIHEL TS EEZX b, fafi&k T
H53.5ugChl.a ecm?L AR LD, BhEE —7 BT 1H%7290.051 pgChl.a ecm*LFELTWNWDHZ L
DR S NTZ, ZHICHFEEHEIB O — 7 EEMT53, 600cn’Z 5 & (X (2)-11 EX) ., #IEELS -
ITHY 70 Ofias &%, 0.038 gChl.a (18gC) & 70 d., F8AICKBIT A I X OEERD M E EIX
0.35u gChl. a em ™ C, FHREMIZ112em* Th o 7o, BIELLIEIT~ H F23245, 000FHEBIH I N TN 5D
EIRETDE, DXEIEL L ELBTL VO TXOBRKREDHIX1IHH7200.012 gChl.a (34gC0) fiizg L T
WAHZ &I s (K(©2)-11TF),

71



S-13-2

HARMEE (EBET) 0—JORAMREH
L v

-

100m £
: et gy N | IEHRER )
(D\ EwEb 7T ) 100m2A&
2.2cm - ]
|ETH%7m 1005 |

FTFE5:1.4cmx 3.14 x 700cm x 200A&=615.000 cm?
ER ARE &= 18 ET+EA

E#BER 5 2.2cm x 3.14 x 10000cm x 24 =138.000cm? (753 000 cm?
EE mEx RS 18 ’

HEBRE1BH-YOHAFERY FHEE

50.1kg x 0.15 x 0.15 = 1130 gDW
DEFR (0ct.2014) T £ 3F DW/Ww
1130 gDW x 200& = 226,000 gDW/&
18(CDE ETFO—TH200%

226,000 gDW/& +1.52 gDW/ind.+ 149,000 ind./ &)
S5 EH(Aug.2016 n=18)

(O—ThonEME) & (%4 0 e B s OB
235
: . S
f#3&Chl.a&: 3.5 (ugChl.alcm?) g 3 :
C:Chl.a: 205 (n=20) 2,
HEBEBEE1EH-YOO—TORER: B
753,000 cm? g
(eq.1) &Y ', R=0.74
18 qd C/"S/dav & 0 20 40 60 30
IREAH

| @2 9:0010) 7579
f+#&Chl.az: 0.35+0.08 (ugChl.alem?)i2016 Aug r=18]
C:Chl.a : 205 (n=20)
HWEEWRELIEHEYDOAFOREE : 11213 cm?/ind. x 149,000 ind./&
= M{ES T2 2T
(eq.1) &Y 34 q C/ﬁ/dav< |{2016.Aug n=18) (2014.0ct EM{EZ T ZHEE)

V
[ A—7 . h¥EhEThho0BEEE*AHTHE. 52 g C/a/day< ]

B (2)-11 HFJHL L ALV O, v —FORERE I FEEKORE L HE (1)
BLROB =T LU RmKmM O OFFEEREEN EHEE T iE () O,

(8) AAHICT L DHRBHEL %> WHEIEERZEE O E &L

T HXOEFTBHII~ T I NEBHECTXLAMMREELZA O —T = 7T TELFEHELTVWDL D
LIk, R LUCENOAEMEEDROM EICRKRELHFGLTWVWDLZERHLNE -T2 (K(Q2)-
12), 2T TidZe <, BRI, RICERRZ2BHM L~ H 5 & HABRRICH 5,
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BEYHXTOERERA—T =)

"AFIFIKEDBRYECLES_ETEREEZTI,

T@Tﬁﬁ"’@%ﬁﬁﬂ—ﬁﬁ‘bﬁﬁ%ﬁbf’#&%ﬂﬁﬁ’éﬁﬁﬁbfhéj Bt
#1548, (Terasakietal,2014)

hxPn—7TgEns
e o L 7= S 5

EYI529

X (2)-12 AXBEBIZBITIAIXFON—F= 705K, Biio—78B &
OV e %ﬁ#ﬁﬁ@ﬁ@ﬁ%%gtﬁw\ﬁ#ﬂﬁﬂﬁﬁ%&kﬁ%ﬁ~?
=7 GE) LTWsEoICR 25,

YHAXORBEFEERE

UEROIEENSKREEBERETHH

50

40

30

10

DIN;® & (umol/L)

B & W (h)

SLOPE oyster — SLOPE control = SLOPE correct (umol/h = L)

SLOPE correct (umol/h - L) x V (L)/g EX{&XZEDW
= R HIEEAEEE (umol/h - g FIKZEDW)

X (2)-13 ~ A ¥ ORBEHAREHEFEODTH, RFEREMICIZIE T 5%
2ARIT R FEBRIX DT — Z Y T 2 PLE AR & | B B Ic sk LT B30 o
EARAARIT, 28R X2 O FEBR TH/HONT-T — XY IO aMERE R T, <
7% OB YR PE RIS T 7 FERICR T,
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—WHEH & L TOTXOMEENRENL, EEAEEY W) Z2RICEBRT 57200 Tz, HEi
WCRDRBEBFAZN LT, BOEREESTICRBEAEE T b2 e PIREND, 22T,
7 x O - Prtie Hh 2 E BT 5,

~ 77X OB L OREEFARDIEFERITIEL, HEX, BEHEX, 2> b — Aoz 22k
DOKFEZ Y LT, EEEFE U CEEB (Chaetoceros gracilis) 5z 7-, EBRITT2HEEIITV . BAIE)EHA
IF12L:12D & L7z, WESRMAIE10°C, B LU0 CK & #ff L TN ENEEEIFEK L7, FERPpi, #E
WEAREEE & HEH S 7 3R A BRI L CHROSHTICHE L 7=, BB & 72 0 OWRIK PRI R B IR & O EL % |
RN ZRFIZCL > TEPIEHRTRL, TOESEHOCCRBEFAEREZR T L (K(2)-13), F£7-.
FRILgDN I B 72 ISR L7 R BRI, R A2 L - FEROBMAHEIZIB W TR Lz ok
MHEZFETLHZ LT, v~ TXMEBEBEERE IOV ITHEH LZRBHEEZRE N L,

AREBTHW -~ XN RER EEEAKREEZ, L<HONTHDAEKERICHTITDD &,
KIEA10C, BLU20COREDOLH HT= 0 AiEKEIZZNEIL, 20L gDV, 200L gDW 'L 72 o7z, Z DA
WK BEZBNOFEICh]. alffE (pg LD 2R U, #HGKBICBIT 52~ TXFD1 BV EEFEZChl. a
R=—ATRHLEZEZA, ZNENHKI30 1 gChl. a gDV, 200 gChl.a gDW 'L 725,

FofE - BAGEEERIC K o TR O RBEBAEFRHE L L (2) 2107 Lz, FEEHARE X, DINTIX
0.12~2.66 umol h™* gDW', DIPTIX0.008~0.19umol h' gDW'L 727, —HDERTH O NI KER
FAERE & EE)INEORBREIGFEZ KL, IBHZVICEE~TIF 2B L CHAEAINDIHEZ KD
L HERBD, BIEGIZETINTWDL R~ TXICHE T D & FERPEE TR L 2RI &
2o M B A 13, DINTIZ2. 68kmol day ', DIPCIX0. 19kmol day ', FERIDIRHIIC K 5 S f A4 K
FE1X. DINTIXO0.36kmol day ', DIPTIE0.013kmol day'&7p-7-, F7=. FEIRESBHGE RN S, &%
S NICAFAET 2 M ODINE DIPOBLAF &1L, £ 24138, bkmol, 2.81lkmol & HAEH Hhviz, UL E
Db, BHH~TXO1 BH7- 0 ORBHEAERIL, BHIVERORER 7 — L OKT~8%IH Y 32
LEZON, TRLEI DI BN EER)IBNORBEMBBRBEICEBNT, RERS NI M
FOZ LRGN ERST,

#(2)-2 ~HXEFERICLY RO AR BN B 7 0 IR RIS &% S 28 AR

DIN DIP

ez A 7 i
R BB e (umol bt W) BRI (umol b gD
FEVRIN X 2. 04 0.15
10 (207C) (VRN X L 91 0. 046
FEVRIN X 0. 94 0.073
A oe) LB RIS 0. 36 0.014
FEVRIN X 0. 20 0. 032
1 a0e) (LR RIS 0.14 0.019
FEVR N X 1. 92 0.11
o) [LESAIES 0. 52 0. 056
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< AN L AR E B B2 RN T 5201, FHEOBRNO~IXBFEEEZHEE LT,
FBHINBEODXHEH e —T1IRKST- 0 O~ HXBLOMNEDERIT. 20144F10 5 (LR L7 E R —
A T84.4kg TH Y . ZDON~HX1I50. kg TH o T2, MOEMITA H A % Fls& L T34, 3kgftE LT
oo BHEJBAOYHTXOBRMGETERESZVHESHERE, BLOHEHWEEY Y, i REE
15 % ThHoTZ b, S HXORMETHO L — T 1IRDT Y ~ WAL EEITL. kgl HEE
ST, ENEIEEBEUIG3EMFIEL, BIEEIE HIZVICETEH R — 100K Z (1T 72K EHmor
— T PR2RMFNTND Z s, BHRINBNEEO~ T XBFRITT & SR EE TI29. 0ton & HEE S
e 2014F10H D~ X DO T HBEEH-Y | REGAREITLT. EREHAEITINTHT2Z &
6B, 201410 AICB T 2BN~ THIRFER—R | BRA— RBUF B2 E & TZ L2 4160. 6tonC,
20.6tonNT&H > 7~

(9) ~HXEHEREOHETE LT DA 237 |

<~ H X OB EIZIFELZE L TRFEAN— A T3.2~18.9mgC day ! ind. 'EFEX— A2 T0.4~2.3
mgN day ! ind. "OFEFHTEEBH L BV, THICKRKMEEZ R LTz, BREKEInSH -0 IZHEEr — 7)1
ABEBTINTWDEEELT, Bir—7 1RSI O X OWBEEMRE OB FE (17 0.4 ke,
10A: 1.1 kg) Z~HFOPHwpERE (1A - 10 L b2 1gDW) THRT 2 Z &Ik, HBiin—71
Koo O~ HxOEEKLEET L, BEDHIEREE v TXORIEE (0.746) #F LD LT, BHR
R EES ) ~ X O EREEZH M Uiz, RIF1HIZL 7gC m® day ', 0.2gN m? day ', 10HI(Z
9.3gC m? day !, 1.1gN m? day'ThH o 7=,

BENETO~ T XEITAD LA ICHRE I, 1HICHM OB ZDNZ 5200, SRIFEHLZLA
BLOIOH O~ TXRBFRITZNENR/ME, KRKIEZRLTWD EFER D, @IS TIE, KHL n?
BB —TIRGBEFINTWD EE L, FUE ISR 25 OREREHY % ~ T % H
S0P EET S &L 1712564 mgC m? day ', 73 mgN m? day ', 10H (23, 194mgC m® day ', 394
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EMFITRDEHA AR 572 (2.2 nM), T D OFERIT. BRI O REF T 2 FE)I0 6 S
NOBAFERN, BRIZB T 2R EORBWEFRBEOHFFICERT 2B 126N, 22 L. FHi
HIZIBIN I B G SN D IRTFERCETE 0> D G SN A TSR L IBENOSRDO AICB % KIFL TV 5D
AREMEDS B B,
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—a— LG —o—ANITH . (a)

[DOC] (mg.L1)

FI

600 - 14
500 T (c) 12
400
300

200

[Fe]y GAIII; nM)
[Fely (&3 nM)

100

N ~
K A

4 (3) 1-4 EHEHINEBFIL T O (a) WA AR FER A ([DOC]), (b) HOLHEE FD ., B X
O (e) ipfrre Bk ([Fely) o4 A RIS, )1 L« TR Pr32)1, KR
(X2 I, BN O [Felqld, KIE (0 m) 2B 20,

(2) BHHPBRKTOMESE (B) ORI INI RIET

K & MEKIZ I T HFe (D) OFER{LIEE IpHO N & & b ICTEMAITIENT 2 Z Enrank (M
(3)1-5.) . RIFREEDpHIZI VTR & /K OFe (D) FR LR FE & belt 35 & | )11k DFe (1) Rk E FE
X, WBARKOZENE Y BEBEICKEL RoTe, —RICEOMALETIN X, KPIHEET 2 EHYE %D
ARV ORBELZTHT D, WKFOEHED X, FIAKFOEED LD bFe (D) AE 2 W
EEZBND, —MRICFe (1) OAEWFIHMEIZFe () LV b EmW e, MWKPICHFET H2A8MWICL - T

94



S-13-2

Fe (1) L3 SN D 2 &%, BB EIC X 280 EMFIHMEZ EO D Z L ICEBRL TV 2 ATREM:
B b,

WIEA D) ORI, T OAEEHOMEEICHE > TETHZERMONTEY . BHWERS X
VR BREOVE B R oG TR DU E A R, RN &R IB ISR T DK R X O
KB OHEREMEZ D &L WK T, BHEDEREORMEEZ b OFEMMRTOL L& 5D 5 —F T, i
KB O Y TILERE RO F M D00 E 2 H oD, # R 7 BERO G H 50%FEEE % 5 6 T
BY ., WEAKT TIIEMDE DI DL RO G OIFEEIGREML Tz (K (3)1-6) . XHIT,
EEWE Chaetoceros radicansiiBIRIZIH VT HFe (D ILEE DR TARD NI L b BlERES
AR R R AEWIL, Fe (I BLHEL D IEDL T LITL - T, MERREOEMFIHMEL
B DI EICHEHBRL TW D REEMES R &7z (Fe (D #E T E O ZL N /NS WS

24
;! ’ O
o
o ¢
=
o|
1.2
(@]
% A e e R ¥k
L DOM
& .
0.3
75 8 pH 8.5

(3) 1-5 pHF L OVATFREA Y (DOM) D EJR & Fe (I1) O ER{L R EE D BEfR, 1
53 % 30IZFHEE L e i IR ot A MR A B 3 % < 5 231K (KD O LTE
EEAW) L RO B AEEAEEM AL < S SRR (Bl & L)
DL, 7 U pH TIZDOMD AL D EVN D 72 8 Fe (11) A3Fe (1) (2 ER (L & HiC <
Vo BRI TR &V RS O B FT A T Sy AR AR

BB AVATI) IO AKEHTHAED S . KT ORI E L, D E OGS DR %
RTEINERWSEE (Aysy) EIEOFEZRT I ERHLNE RS TEY , BEHWE XN B W Tk E
PR AT D2 LIl oTL IR~ LB FEHEARET 2 ETHETHDL ZLAHLNERS>TND,
L7eid =T, Bt h ok o @R B 1T PRI s & Vi~ & AR 28 PTRE 2R VS A7 8k 2 s & 5 L CEE Rk
FERIZLTWD, £ LT, BEREICEW THEFEBE DGR E H O ERE L CROMEBEICEBR IS 7
2t 2B W T, MAEW R RA Y T8 O BRGE OSSO EMFI IR G LTV 2 ATRetE R R &
iz,
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8 EEYEFR 0 BiEYM B OFEMERES

FITRT Y BEEY eFOUYERERY

100%

90%
X 80%
g 70%
§5o%
3 50%
S 0%
=
= 30%

Q 20% | s SRR ] S S5
Qw‘y N I ‘ i

0%

FHEN #Hok Bmok A RGN AR A KRN iR
LR J'_//L LR T TR TR

]  — f—
2 80%
Jd
<
o 70%
<9
5 60%
Z
g o l .
S 40%

o N ‘
= A\ S
= 30%
o
a 20%

10%

SB1 SB3 SB2 SB4 SB5 SB6 SB8 SBY9 SBl1l SB12 SB13

2 (3)1-6 Ik (k) LK (F) 28T 28540 — 27 Ok, Z 2 THAEYE
B, ST AAET DM ERARY TH Y | BEWEEK 2 & 313, BIRICE
SHEETDIBEMERARY L B 20TV D,

(3) AEHEIENEK T -C O EEE OV ERAT IR & QNI - W Sk O 8k o A8 F] vk

EE#E Chaetoceros radicansD BRI B 15 O NI IEAFERIREE & B B O BfR 2 X (3) 1-TITR LT,
TR D BRI & PSSR EE OBIMRIZ. I AT U R - AT o RUC R T X R RBAEREIX1. 2 day!,
KslZ3.5 nME HEE S, < OIIAGFSIEE 1T Z OKME L D mW 2 E RSN R 572, BN (K (3) 1-
LOERE O E SSBLESB2) OWEAFEIREIL, FHIZE U CEVHAN RO S—F (7.0 M) | &
W & IBA OB FEAT T O E A (K (3) 1-1D E HSB6 & SB8) TIHEWHM A R Sz (F1.6 nM) (5
(3)1-3) . ¥4 (X (3) 1-1DE MSB13) OIEFERIEEIL, ZFEMICKELLH L, EFELLFILEL (OF
%J9.3 nM) . 5*&73'5&%)(7‘ IRV R S (2.2 M) o LA EOBEFESED S ?ﬁiﬂ BN EBS OS5
R BB T TORB TIE, KAME L VIS 25 2 &N % L, BEMIC X % BB R A3
IVHDHTELERBLTND o*ﬁ\%ﬁfiﬂmﬂ%%ﬁéhémfﬁ_iof\%E;kwf%ﬁ
AR OB+ I BRIRE N HERF STV D Z ERRB I T,

BFE T D H SkeletonemaD EEF B LN, KEVEBIEO 7 7 AU I X AW )ITH kKB L OVEER
KD VEFEFE 2 O SHEREBRORE R, KMV IALEHEEZ —E L Lzl X OMmFEOSBIUCT
%)‘#ﬁ’ﬂﬁﬂﬁ?%( (K) 1%, Bk EMERR TR Z ENRRBEINTT (RO 1-4, KB)1-8) ., T74b

« VEPEFRSR O RFH &K SR OB CYEFERBE NS L & & | VEEHRSR ORI 5 23 B BGH
f”:tn—w‘T EMEDSRIE X HU7o, EEM-PARAFACHENT % | SRIEHGRERIZ A W 73T )1 K ERBE & vk BORE & 12 i
T 5 EAJIK & WK TR AR O @ IR EREME XA BIC R 0 | )R TSR B AR O ) o & ok
FERRRAS R & WA, MK TIZZ v X7 BREO AR L 5RO OB IGREMEARE 25 2 LR
Sz (MB)1-9) o ZO X5 RWNIKEWEKOFEHEDILDOEND, SO F I RECm R EE 2
JC <, MBS L OKRAEEH OB ISR BT SN R S, —MIC, BERRkOGHK
MBI 28O ERIT EMEDESZOZNL Y bIRWEEZ RT ZERREINTWD, TRb L,
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HEEIZ 36 1T 2 SO0 KA S R O A P SHIE I R 2 @ T D AR H D . =FRIBF

KR E LTEARMIEICRB W THIEITHIIE L FJE L2 WRERDP R ST,

1.2
-
~ -4 *
5 0.8 - o Ol e : .
= X e
1 ,/ ¢
’fé{ ©/ DZERRE
04 1 e :
i % XEBRRE
/X Kg35nM CBRRME
' A1 2 o IEE
0.0 . . '
0 5 10 15 20
BTFER (nM)

(3)1-7 EEJIE OUFEKZHIN L 7= N LA BfE /KB CEEBE Chaetoceros
radicans% ¥53e LTz & X ORAFEIRE & B L D BER,

# (3)1-3 EHJIEICIIT DAY - 0iE oA O FHI AL B,

SR TE 8k (M) 55
A [ERe] A | AR [meE] s
2014578 ot —g 7 AT e o] 5T 335 52e
20144108 Fo T 56 53] 354|553
2015518 TorT T3 se 3] 33| 54
2018548 J0m 2T 10| o8| 324 26| B3
2016438 o378 55 33| 3] 340

7 (3)1-4 M PEESE Skeletonemafifil & KAFEIE T 7 AU OSIBEGRRIC L > TH O
T RERFEBUHEE & P uFiE A, (k. *%, kx| XZ I ZpfEA30. 05, 0.01, 0.001%LL T
Thol-Z L %xRT) .

%

v Ks (nM)
Fe-EDTA Coastal River
Skeletonema cells 187  amolcell' hr'  273* 112%%%  4]0%k*
Eisenia tissue 344 pmolcm” hr' 557 14475% D
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—~10% Skeletonema cells —~102. Eiseniatissue

[ -

e =

i r P

T 1024 ' 5101

S ©

2 £

T 10 £ 100,

fo) e Fe-EDTA 2

© o gpastal g

o) g A River .

& 10%% — Fe-EDTA §10°

S ---Coastal &

o - - - River o

w101 y T y ' 102 T T T y
100 10° 102 103 104 100 10! 102 103 104

Dissolved Fe concentration (nM)

(3) 1-8 i Bedi Skeletonemafifid & RKIBIAT 7 AU OV A A, MK (OGLF) B &
O3 30T L 729 IR (ZA4T8) THiZE U 7o B O A7 BRI BE (S )9 2 SR BUR i (G2
HEEER ) . R EMBRIT TN E N, BIE L REICY IO I AT Y R - AT o REeRT
it

(o)}
o

*%*

@ River water
O Seawater

S
o
=

N
o

Fluorescent intensity ratio (RU %)

C1 C2 C3 C4
Fluorophore components

o

(3)1-9 SRIEBGRBR I W72 1k EEE & ME K BRBHT & 5 EEM-PARAFACHE
HrofER, Cl~C3IXEHM BRI O %2, C4ILF 7 BEREOR AN %
TF, Cl~C4Iz oW\ T, MG 1-130X OB L UFE (3) 1-6% 5 M,

(4) REAER N LB I 2 & OEIFESEE HI T 5 IR AL O HEE

Bex e LB A2 A9 540 EILHIAKRICE T 2REMEEN S - FHUIKOEFEE 130, 843~115
pe L B OBFEEIEEIX0.161~7.64 pg L' THDZ ENREN, ZOREL~LIZEANF)IT
WE SN TV DEFERIREOFEIMH (1~100 pg L) EMRFERETH T, BHESIRE L BRERK L
L. BKEHEHZHALHE L THRIBREIET S &, DOCEEE, AxlE. b, & - Fite bICIRFSEE
CAEEREOHBEZR L (X(3)1-10), ZofERIL, EiRor ZEATICE T 20K EREORKE LR L —
HLTHEY, BEE» ORI ~OBEFERERICH T 208 OEBEENZ OFETHRER T,
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R F=
140 ‘ <
% | Upstream Lk |
= o Downstream |~ 37t " = = "
o (00 ~ 1=0.828 . = 0.740
3 80 | ," ///
bl ’ | .
Eﬁ 60 - s & ] e
ax 40 A = 7 E -7
o 7’ % 7’
.|¢ 20 4 ﬂ,/ o - '/ - Hook
B Eig LE =0.691*** o E’ & 1=0.601
s 0 - T ul. T T
0 0.5 1 15 ¢ 2 4 6 8
=
. B
| o 2 ] o
= 100 - Rl = 1=0.706""
ap & 2 1=0.743"" o .
5 80 A o L’ . ,’o
{\11‘-;( 60 - - o ,/’ o o o l;” o
a8 2 R
e 40 - - 1 B -
H =2 o
4R £ 2
'|¢ 20 1 ,lﬁl ° o SS** ) ’ r=0.339
0 1 2 30 5 10 15
b
DOCIEE (mg/L) Ays,(m1)

(3)1-10 =R J7 OHW)INZ B D AR L L i fF A IR I 3 K OEHF
HR L E D BASR

WAL, Bk, - Pt blTKkBE, B - TIRCTHTTHEAERECHERH Y . AKH &H
TER AR DB KR E R E B L 5 XD LR ENT, —F, ERBICR O CTIREER AR & SFIE RS F
EOTLHPEEG T, BHESGRE L FBERBEGE RS 2ol (IKB)1-11) , 2O &%, # -+ Ttk
2B D NAEN e LA D OBRTFEHRIEHAMNARKE N &, AR TOBRFEIRHAMICRKE o E
WIRNZ EEZRBLTWD, MLEICIZ, BHEKEHARMEL BIEH, tHgkEmELs AL s 4
LEBERSH NG, LHIED O OBEFSEHOFEAL (g kn® day') ZH SN L (REB)1-5) ,
2T, RIROMAERICEFSRBEHRICENRON2NWZ s, KHiEEs T LD T—o0MEL LT
FHE L, F720 KB EKBAUNSAOHIEMIZOWTIIZELBEEER LT, #HE#iE LT—oizE L
Wiz, BHEH (65.5~408 g km® day ') L#ESHIEL (872~1182 g km® day ') OJFEHALIL, ThZIUEA
DJFHAL (1.55~6.63 g km® day™!) DO ~EERFICE L. ABHR LHIBEE ) O OWFERE N IEF
WCREWZ ERHALNE ST,

— iz, R KEITH D7 L — IR AbEE O Ve R M Z Jii {1 72 & Tld, WO AR
ELTIFEHCHBERNEE CTH Y . 7 L— VI TIHEHELCH LI X » CIAFSRIREN B35 2
ERER STV D, i, BROEEHCR MR 720 Z RN R Tk, KBTI R & DA%
Wy 7e LHIFI A B FER DO AMIC K E S EE L TV Z LR E N, —RICKE T, WY - SEE
BRI E L2 OFEIIBFAET D, & o2, mARMBEFOKBRBKIZGZNTHY . AN
B LT L0 BT b oz, BRIEEERE (BkE of&ini) NAEMRSIND, LT,
AKHTEEF 72 EOBKI R EREE TlE, KEBLEENE L S, KFIZFe (D) BEHT 5, L7cni-> T, K
HCIE NG LcFe (D) RNREKFT OBEFEEYD LEEEZTERT D52 LICXD . WHESREN B
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ATDLEZOND, £, HATENLRAET DFEIAKITIT, —RISTIK LY b @ E O A
MHREENTEY ., BEKRE LRSI LMo TS,

# (3)1-5 & LB T 31T D T AFBRES H D JFLELAL,

JREAL (g km?® day™!)

+=Hi I H 4.5 g
i A= 1.55 6. 63
BHEHh 65. 5 408. 0
B T 872.0 1182. 0
J: =
NIL
1000 -5
R o) ) o
?‘5 o [REHM o H{EHh
i o STEERBIM B TR
28 <00 H =0 =0.60%*_ .~
R ZE= pat o oo 2 LL ’ =
= &
K
o) )
0 & ,
0.0% 50.0% 80.00%
1000 2500
r=0.74**
~ 2000 { r=0.41* s
= 5
£
M 1500
Eé b 500
a 1000
I
{( 500
o ¢ 0
0.0% 50.0% 100 0% 0 NN% 40.00% 80.00%

THEBEEE (%)

4 (3) 1-11 PRI & Bk L O BIFR, Z2MNE Bk, AR T, BRiZ
A7 THNIEFORR,

(5) VKBTI T 20117 & G S NI A8 O ERE 2 B2 6 T T gl oo s &

WIREEIZHE B LI FER T, W bRk~ OEFESERER (o) 1X1.0 ~ 83%DHiH & o7,
FEERAT DI IK DIRIFERIRE ([Fel iver) & DFEE &0 | WJINKFICE TN DMERICIRTFRE & L CRIEA
REZRVBATFERIB L ([Fe] anspor) BRI T 2 & WIIKERE OWRTFERIREE ([Fel i) 236.0 ~ 2,100 nMOD 4
PHCEE T2 0xt L, BlZEARRREAFER DL ([Fel anpor) 1X. 0.59 ~ 450 nMO#HIFH Tod - 72 (K
(3)1-12), FAEHIM (XFLHF) | HEMS (Ried - Fif) 04T EZEREOME. L
BT D [Fel el ZZNENOFEHO FTHROME WV ABICEWMEEZ R LT, BEFEO KOS 7 IVEE
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IR D [Fel amsporttds HZER LA ZEO FIRIRICE T DBED [Fel pansport (VBRI L . & HIZAZEO L
LD LEWEER LT, T X TOKEREZE AT [Fel ransporc (F0 TRA FEBREE D Ays,. EEM-PARAFACIC X 5 %%
ﬁ%f—&@ﬁ%ﬁﬁkﬁﬁﬁmmﬁ%%ﬁbtmwnﬂsﬁmwkw Z Z T, EEM-PARAFACHEAT
FEEL WK OEEMIZAFEIE O e R Al (C1~C4) 123D 2 LM TE | BT THE SN TV D3
éﬂ@ﬁﬁfmt%@ﬁ%mi%ﬁ%gﬁ\wki@%i7w$&%®ﬁ%%\Mi&/ﬂ?gﬁ@ﬁ%
MR T HEBEx LN (FREB)1-6) .

HRTHHE D T i BRI S L IEOMBALZ R L, —HF CHALAOHBEAZRLIZ (ROB)I-T), S HIC

TIXHHEM E T CIEOMBZ R L, —HF THA L ADHBZ R L, IRAFEBR% D [Fel rupor i
BT H A, EEM-PARAFAC/ATIZ KL B8t e — 27 L IEOMBEZ/R L TE Y, )12 HMEEICRFEL & it
95 ECTHBHWEEORRYIL, BEREEZRIZLTCWDL I EBRH LN R oT, Fo, JRKIEK

IR DHOEEEZE L TH AL LHE X)) SUEE~OIEFEREICE L CHEETHD 2
LIRS,

— 05 DS FIEA~DORFERBER (o) 1FC2LC3DEE EAERIEOHBEEZRL, — /5 TClLE
CADENA L HERADHBEZ R L (£ (3)1-7, K (3)1-13), C2R°C31% 7 VR DA M % & Lo F& [
EEBEZONTEY, FRAKBICHK T D2EFEORE L L, S22 GUFE~LET 52T 7 VR
FROGEED D EE @& 2 L TV D ARENRB I, ald, AFITIET LS L oFEIT 672
Moleb DO HEFEIHADEIG EABRRIEOHME BHEHMORE L FERADHBEEZ R LT (RO 1-
7. KB 1-14) . T EiE, HEAEHKOFEMIL, WD SUEES EEFSESE X XL TV DA
REMEZRIB LT 5, EBIC, EZ20 RRICEIT 2 @ WIBFERERERIC L A DRI S h
DIRATER ([Fel ranspor) 1X. ANBBIZR AR A MDD S T2« FHRIBIZI T D [Fe] ranepor (ZVERL L 72 (K (3) 1-
12) o 2O X5 REAERIEOGHEMDIC LD EmWIEFSREDRIT, REWBOORNBYEZRT—HTHD
M LivR, F7o, SROBERITFOKT OFEMMALTIE O LB IEVNWRESET L2 L0
NENT,

2.51A = 1001B 5001C
a S a
2.0 > 801 400
21.51 S 60 ~300-
S o o}
g b g
1.0 c S 401 b §2001 a @ ab
w bc § b E bc
0.5 T & 20 é =100
C
& © & & O o 0 9 9 Q9 s © & & O
E E © © ® E E © © ® E E © & ®
E E & & 3 E E = % 3 E E & & 3
a ¢ =2 g 7 a ¢ =2 g 3 a ¢ =2 g 3
o] % a © o C;) a © -] CB) a ©
a = a = a =

4 (3)1-12 IREEBRICH W= ZFHim D LT, KD A5 A0 KIS T 2 AR EE (A) |
IRTEEk IR R (B) . BIZEn[REVATFELRE (C) DLk (x#lDUp summer, Down summer, Up winter,
Down winter, and wasted water(XZi#Z4, ED Efi(n = 15), EDO THi(n = 15), 4D L
(h =15), ZOTFi(n = 15), ELDH KM = 4) 2F£T),
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500 Component 1 Component 2 Component 1
" o 100 o Summer Component 2
4001 ,= 0.91*:11 r= 0.91**,/ 80 nn . = Winter
o
300 60 0o
- =-0.53**
200 S s @
o
100 > 20F o
z g ” r=-0.26
=z 0 0.5 1 15 0 01 02 03 04 E 30 40 50 60 10
5 500 Component 3 1 Component 4 g
i3 o 2 100 Component 3
400 £=0.88** J
C
2
300 =
200
100
0
0 5 1 15 0 01 02 0.3 20 30 40 50 0
Fluorescent intensity (Raman unit) Fluorescent intensity ratio (%)

4 (3) 1-13  JRA F2BR & DEEM-PARAFAC/I T 1T & % 0t ' — 2 (Component  1~Component 4) & F|5E
ATRETEAFERIR EE ([Fel raneport) (F2)  WAFEREIER (o) (F) & OBfR, EEM-PARAFACHEHT DR .
7K OEEMITAFE3E D% 638 A (Component 1~Component 4) (24312 2 LN TE ., SE{THIZE
THE SN TV 236 O b -8 YR H> & Component LIXJEHEY)'E 4%, Component 2(C2) 8 LN
Component 3(C3) 1L 7 /WAREEEEDO A Y. Component 4(C4) 1L ¥ T BAEO BT KIS T 5 &
Hrbhl (ZB)1-6 M) .

#(3)1-6 EEM-PARAFACHIHTIZ L 0 0Bt L7 &t A Y v — 2 (Component 1~
Component 4) & BEAESCHR & @ HLig,

In this study
Exitation  Emission Description of DOM characteristics Refferemces
Component
peak (nm) peak (nm)
Humic-like Coble, 1996
Terrestrail humic, highest in forest stream + wetland Stedmon et al., 2003
1 250,325 440 Terrestrial origin, humic fluorophore rroup. Dominating the DOM expored

from the natural catchments during the warmer months of the year. Also Stedmon and Markager 2005a
explored from agricultural catshment; absent in wastewater

Humic-like Coble, 1996

) 260, 330, 490 Terrestrial humic, common to a wide range of fresh water environments Stedmon et al., 2003

445 Ter?estrall/autochthonous origin, fulvic acid fluoropohre group. Present in all Stedmon and Markager 2005

environments
Humic-like Coble, 1996

3 260,370 460 TerrestriaAl humic, common t9 .a wideArang.e of fresh water environment§ Stedmon et al., 2003
Terrestrall/autochthonous origin, fulvic acid fluoropohre group. Present in all Stedmon and Markager 2005a
environments
Tryptophan-like, protein-like Coble, 1996
Autochthnous DOM Stedmon et al., 2003

4 275 350,470  Autochthous origin, tyrosine like fluorescence. Fluorescence peak almost

identical to free autochtonous processes. Correlated to terrestrial fluorescent Stedmon and Markager 2005a
material in forested catchments
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7 (3)1-7 BEFRERITHIRIE ([Fel panspore) « IR 8RB (o) & EEM-PARAFAC/IHTIZ L B B
— 7 (C1~C4) . aﬁﬁiﬂz \ZB1T D LB RIS & O BRI Gk #x ekk | T Z 202 FUpfiEA30. 05, 0. 01,
0.001% L FThol-Z L x3T) .

A Objective variables B Iron transportation capacity (o)
LFe Jriver Summer Winter
Explanatroy variables Summer Winter Cl 053+ 026
Cl 0.65%* 0.91%+ Florescent : -
. . (07 0.38* 0.00
Florescent C2 0.76%* 0.91%* intensity
. P *k - . C3 0.46** 0.42%*
mtensity C3 0.61 0.89 ratio
4 0.53%* 0.88%* C4 -0.46* -0.14
Vegetation _0.49%* _0.54%* Land cover Vegetation 0.45* 0.20
Land cover 1 vated land  0.41% 0.47% : Cultivated land ~ -0.44* -0.18
ratio Urban area 0.24 0.38* ratio Urban area -0.21 -0.20
Vegetation Cultivated land Urban area
200 :
< 150
£
2100
2
O
D)
L
50
0
< ;
¥ 100 1 o Summer
o] .
~ g " Winter o
>
= a
&
a 60 1 o
©
(&)
5 40 r=0.45* °
Q.
e
g 20 1,=020 N
= L@ P 1:' r 5
- 40 60 8 1000 20 40 60 O 2 4

Land cover ratio (%)

X (3)1-14 B REE A IR ([Feluiww, )« IBAFERENESR (o) & I EHIS (E
L HHER, BRHER) & DBIFR (x, sk, wxklIF N EIUpfE 230, 05, 0.01, 0.001%LLF
T&)Oﬁ::&%ﬁ_\.j—) o

(6) EE)IEIZE T DIEFEINEL

[ (3) 1-151Z G H BN I K OV DIRATTINC 1T 2 ZHi 2 & ORI AR Lz, 17 B HE -~
0.22~8.5 kg/dayDIEFERANMAT D L HEE ST, —07, FIDKICE £ 5B FEE DK% KL T
BrESN D7D, DDA Sh D EFEIT1IE H729 0.02~0.71 kg/day TH 2 LEHH S
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7o BENENOWEAKITITEAFED34~85 kefFfE LTz, T 2 TEBWD LB IT THEIFERIRE DK
W SRE AT A BT, WAME TR bE <. BRENOE DT T TR R 2HEHAAEETH
o7z (K (3)1-16) . Z Z T, W AEERDORBEIZIIT D@ WIEFERRE X, W Oiko I < i o
L ThDHEZZ DN, BRI B W T, &EE)IEOEFEEEONTA b v 7 O FHEPH % 759

DIBROERE Lz, ZOK, FHEMFHRREITIAFLROVTEBALIVBRNTRELL LD, WEIR
BRI FE S < FHE T, MK HRIC X 2B WA TOWE L CIIAZ L2 REBTEHITBEND LB~
Wi L, ZOfEIXT.8~33.9 kg day ' Th o7, AZFITIX5. 7 kg day 'OIEFED BN BIEN~LHEA
THEHE I, WIS E X, WD D IERNSORGFE OB B I3 KB X 2 IRAF 8kt & X
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[Abstract]

Key Words: Open inner bay, Succession of coastal ecotone by huge tsunami, Examination of
a hypothesis called “a forest is a lover of the sea”, Shizugawa bay, Material cycling, Dissolved
iron, Reduction of aquaculture rafts, Council for marine environment, Ecolabel, Ramsar
Convention

This study aimed to clarify what human interventions are effective to regenerate
prosperous open-type inner bays such as the rias-type bays of Sanriku Coast. In Shizugawa
Bay, we examined temporal changes in distributions of sea use and coastal ecotone before and
after the tsunami in 2011 and material flows of nutrients, dissolved iron and particulate organic
matters from 2014 to 2018.

Seaweed beds have changed to sea urchin barrens since 2013 due to the interruption of
the sea urchin fishery from 2011 to 2013 after the tsunami. Such fishery enhances biodiversity
and productivity in the sea by maintaining seaweed forests luxuriant. The “Satoumi” is defined
as Yanagi (2005) proposed the concept of “Satoumi” for human management of coastal seas
for high productivity while maintaining high biodiversity. Thus, the sea urchin fishery is an
activity of Satoumi.

After the tsunami, fishermen decided to reduce the number of oyster culture rafts in two
districts of inner Shizugawa by 50% and 70% of those before the tsunami. The reduction of
rafts shortened the oyster culture period from more than two years to less than one year. The
percentage of organic matter in oysters’ feces and pseudofeces increases in proportion of
oyster’s age. Therefore, a reduction of the rafts contributes to healthy marine environments, a
cost reduction and a sustainable yield for the aquaculturist. This reduction is also an activity of
Satoumi.

Oyster culture including oysters and facilities provides substrates for attached
microalgae. Attached microalgae overgrown detach from the substrates. Cultured oysters feed
detached microalgae immediately and excrete nutrients into the sea quickly. The attached
microalgae intake them quickly and grow on the substrates. Such a relation between the
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cultured oysters and the attached microalgae is symbiotic. When a density of oyster culture
facilities is under a limit of bottom environment deterioration, the oyster culture make a
nutrient cycle in the bay long and fast. Thus, it is also an activity of Satoumi.

Dissolved iron and nutrients in the inner Shizugawa Bay are mainly supported by inflow
of open sea waters because river discharge in a rias-type bay is much less than inflow from the
open sea. Afforestation movements of broadleaf trees by fishermen around such bays don’t
contribute to enhance dissolved iron supply through increase in supply of dissolved organic
matter produced by broadleaf trees but do prevent sediment and freshwater runoff to the bay
from broadleaf forests. Maintained coniferous forests also prevent them.

This study established the “Council for Future Environment of Shizugawa Bay” with
local fishermen, officers of local governments, WWF Japan and scientists in 2015, which was
held six times till 2019. A physical-biological coupling model of Shizugawa Bay developed by
S-13-5 calculated physical and chemical environmental conditions as well as biological
productions of aquaculture of oysters, scallops, sea squirts and wakame. According to
scenarios of aquaculture co-designed by fishermen and scientists, the model estimated
environments, productions and net profits of aquaculturists. The council discussed about these
results. It was reflected to a rearrangement of aquaculture species at the aquaculture license
renewal in 2018.

The study provided the distribution map of aquaculture facilities in Shizugawa Bay to
local fishermen who needed it for obtaining Aquaculture Stewardship Council certification in
2016 as an international ecolabel to sustainable aquaculture products and the macrophyte bed
distribution map to Minamisanriku Town Office for registering the macrophyte beds in 2018 as
a Ramsar Site that is a wetland site designated to be of international importance under the
Ramsar Convention. At the center of the Ramsar philosophy is the “wise use” of wetlands,
which encourages sea urchin fishery as a Satoumi activity to maintain healthy seaweed beds in
Shizugawa Bay. The forestry of Minamisanriku Town acquired the Forest Stewardship Council
certificate in 2015. These two certifications and one registration serve to realize a sustainable
marine environment with prosperous and sustainable aquaculture by connecting the forest in
the mountain to the sea (aquaculture) through the ecotone.

In this way, this study succeeded to develop a management method to enable sustainable
aquaculture and a healthy marine environment in Shizugawa Bay. The results and experiences
will contribute to other open-type enclosed bays in Japan and the world.
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