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@R EHE . -
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@A Wiy . .
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LA PE R SR A PE &
(mgC/ (m* - day)) (mgC/ (m* + day))
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SN S L SD I eeenenened D40 Weseseeieieiaianaeae.
P ) R &% F A A vk
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BHERHSEHIIL WA EEZLND (B-19),

AR CIIRESED 5 HlX, £F2 H L0 RN
BThotle (R4, ZHUL5 ANEFET L— Ltk
THY, ChlalZAZFL Y LEINL TV D28, S
IXRE CHRIBIRETH o7, T ORIHASIED & Fapt
APERERM L0, 5 AIFAF 2 A L0 &g
HFERMEL ozt B2 BN D,

LR pE B3R HE T 29.04~63.21 mgC/ (m?2 -
day) . HARVEALHME 4 Mgl C 32.54~185.87
mgC/(m? - day) Tod v . AbiEiE rg 5Bk o SCik
il (450 mgC/(m?2 - day), 9 H) *VRCEFEOME AL
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T2 K< X VAR B ARMEALEE O R %
ARLTWD, Fio, RPEEALHH i sk O B E
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DFFITHEEFIRETH W 7 L— L LI O SRE D
WHE (AR OSBEHDIRE) S IBRAVICHEFE L T
TIPS LT RIABET D &, 70— LD Kk
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(2) EREEEOHE (FEFTIL—LERMELEK)
B U 72 &0 ITBINE A TSR & LTS A
HEFOREEZ BB T HDOHTHY | EFET L —LR
BEHAKZ ECREBAFEEZMARSELRT v r
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GBI T B B AEFERE 2R T 5720, Ak L=
HEEAFEA D= AL HBR L TRE (FFE7L—2A
ERNEHIAK) M L7, ZOREMRIZLD, Y
W D R AR PEIC RIT T 3685 BREIR A RS H

13

K72 E) DRIZHOWTEHET 5,

FHREEMEIERSBIRT 5 —ATH Y . OLOIL,
AR L7ergEe gy (3 A) iAW (4 H) OF
BHiERTHD, O 2OO&KMEE 2 CRENCEIE
IRA DA U CHRE OSBRSS — R ffHE L7
EHRELIEHOTHY, KIRCHE S IEBHNED £ F
T4E® NOs-N, PO4+P, SiOz-Si % K& O#IHIiE
ELTm, @ 1ZESE HAKDEEN 2 EOEA O
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B2 AASRESIRHP3 A BRI E TIHALEMED B T19fE.

HtEES HEES
(mg-C/md3/day) (mg-C/md/day)
0 100 200 0 10 20
0 4 . : 0
10 10
20 €F 20
30 30
E 40
£
3 50 @ 50
&) :
60 @ spprEsitasg | 60 EREESHERE
70 @ =0 70 -0
: —o—@ ——Q
0e i @ 80 HEIMER
90 I RERE P 90 — THERIRQ
: —WBRED | TN | ----- WEIEQ’
100 4 ===-- ;12 10) 100
+ T T T ] 4
00 02 00 01 02

0.1
NO,-N(mg/L) NO;-N(mg/L)
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HES—R-BTR HBAEE (mg-C/mP/day)

[ sz m) 0-25 2555 55- 2
OFEZIRHERE 170.32 173 0.00 172.05
O EEZIHES 1275.80 2.26 0.00 1278.05
D" TIL—LEFY 256.78 317.81 463.68 1038.27
Q&R HIE R 176.63 9.11 0.12 185.87
@' w2 RE KL 97.24 8.96 0.13 106.33
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REMER 2 IIE-21, £-6 1o, @ T+07%
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WA E R A2 o L. KA E R I
1278mg-C/m2/day L#FE Iz, ZiUxEH DI
WE B R Bk B R o fE (1990 ~ 1970
mg-C/m2/day) OHPHN Pichb s, —FH. O 1
1038mg-C/m?/day & 72->7-, @7 1T4&ZFNLKHE
ZAFPF OB E TO 43 AR OFEHfEE LTHEBL
TWA T8, 7 — LB ORI %28 D TN A
bomfEEndh s, 2NbHI @ TRESH
7R (1278mg-C/m2/day) 1%, 7/ —AHiD K
WAERLE L TRYTHDL B2 D, £o, K4
FEAEE S LT, Z— o lT, AT sE S N E
ENBHM, REILL TWRWn=, KM EILES
ZEREIR S LT, SRR R A M1 L CHA & ke
LTCWaBEEZOND, o, KEHHANZ L DHE
RAEPMD (BT 2) &EBAERNRDO 1o
O~ ERIBIZWADT 5 Z EBbhroTz,

S HAKOEEND 5@, ANENICHREEN
AE SN D720, KEBHEABIZ L D EBEAPEDIKT
DEFL TS, MEHANENERELZOQ 1X
RKEOFEMEAFENMZITFEHL TN D, @LOQ %tk
K925 L. 9 80mgC/m2/day D ILHEAFE RIS i
Nz i, ZOZEETA—LMFIERT L
TORBUT ISV TAE L DT KA HEADOBENRR
FORWERELS R SE DR ERBELTND E N
2%,

Q) ERAEEDOHE UFOHEEEIEHIR)

AR L7 & 912, RIBHEDOKTEO LA FEN EZ
E 0NV DITHREIRTTIC LD BEr DD, ZD
T2, SRR X 5 S PE~ DB DI & T
WTHZEHZHE L THKENDAFTORBEHRHD
HDOEBERETHOOREHEZFE/M Lz, =
AR 2 B RS, BROKIRMES S 2 91HME

FEWEAEPER (ng-C/nP/day)

100
110
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KGR

R L1-4
—a—  ®@O0A)

Bon DA
RIS

B-22 HEISHHDERLERORERR?

-

(m)

14

-1 AMEESHHER (REHE ?

i, HRE Jh gk A PE B (me—C m’/dav)
AKEm| 0~25 | 256~55 55~ e
K RgmHA O AE 7.36 34. 47 3.50 45.33
K BRAR R & AE 63. 81 34. 99 3.49 | 102.29

ELTEREBICGGHAEZE L, FHshz&Eo
AR B-4 OREERHE & AR O BRSO L7l
BRHE IR DENTEL YA 2RO T, Z D CHRBE A pE
sAEN L (B-22, &-1),

FERIT, B SN BTEOME KV 1 kI 20~30m
(D FEREAEE DS BV M & 72 0 kTSI O 58T X
S THMAERENMET L2 Z RSN,

F 7o, KT OHIRD 230 & 7o W AR 72
T L LT, HBEOAELE (1 HDANE) ©
BLAMEICE S 2 CHRMAEZ R L, 2 OREE,
FJE )5 KR 30m {1307 F T O AERENHIMN L, Fk
ZEOBME D bR SMEREICHEMSE LR T o x
NN DH I LERLE, L, ZFEER 2%
FHORBEZFIRICLIZDLDOTH S,

4 MEREOHE
4.1 [REOYERE

A N T OETERIFRESER N E R E S & L.,
AR U T B AR E NTE P 1Ly o B 8h L CE
Ui %, ZHEINCIFAITREICE E L TREBICHE
BBiic®-> Tl E L, 20% < IZEF IR jEMEE T
TRENOHIEBICAEFEOSL BT Z Mo T
Wb, DFE D, BADOGAIRDH 7 6T RIER O R
WEEDN D B AFHESUI O BB BRI & 08 L 7o TRV ek
DAERZER L 72 - TR Y | FRICHEK T O/ SWFHE
A E CIERBORNIKFE LTS, Zhchnz
A RBRBEZ BRI 570120, BAFEOREE D,
KILOBEE G347 72 EW PR A IR T 2 L ENR H 5.
IO ENBWEET AV E AW EERH R EZIT VWY
FRBRES O FHLAE BT DWW T ELE AT I,

4.1.1 BEOFRNBOHELE
BUEFHRIIKE O ) X F U RFPTHFE S
MR ER £ 7 L (POM-08) W i L=, ZDET
JUE 0 JEFR SR T, IR AR B 0V I O M 35
FOMIROFHEIZHE LT\ D, BUE, —MRICARS
NTEL OHIEENEA L TV HDTH S,
POMIZ o JEAE R CTHEK LTl BoussinesqiT{El
&N 7-3%k st Navier-Stokes H XN X TH 0 |
PUF Iz (4) &EE) HFEA(5) (6) 2=,
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FAAEAEL S, BEREZBIE, KB ORBEN
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+ (o, +0.1344){1- A + B (o, —0.1324)}
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Abstract : This research tries to elucidate the primary productivity in the northern ocean area, to
develop technologies for improved biological productivity such as fertilization of the ocean and protecting
young fish. Ecosystem and population dynamics models will be developed to predict and evaluate effects.
Between 2011 and 2013, field observations such as currents, water quality, plankton and the primary
productivity have executed in the exclusive economic zone of the Sea of Japan around Hokkaido. As a
result, the primary production rate of this sea area was estimated. In 2014, the effect of the protection of
resource was predicted. And the computing model of artificial upwelling producing structure was made,
and a local flow was calculated. The most suitable location and a calculation method is also shown with
artificial upwelling producing structure and the most suitable location of the maintenance of protection

of resources and evaluation technique of the fishing ground development effect has been decided.

Key words : primary productivity, fertilization of the ocean, artificial upwelling producing structure,
protection of resources, ecosystem model, lack of the nutrient salt, population dynamics model
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