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g &> Tnd, B tkO AL~ il & K UCORAET 5 EnTsns
o, ZOWMIZEDRENESNEL 2D LI ICHBER E CoNlA R AN S,

HIECHIE 2 BT A Ic 720 . R T — & L BBOHEOHEE ) 5 OF — & 20 L=,
BT (X7 A U e RAUT NOAA[National Oceanic and Atmospheric Administration] 23
LHLTND 555 A v a® ETOPOS Thd, I CRHMBIENA 4 THY, KL
HOWEHIEA BB L 2200 C, fHHEIO 5 & Eliynh /2 15150 66 < HEd 7= fEhk
(2%t LT ETOPOS OF — 4 &l L7z, h&E MR (4.1) £ 2% v S —THYAA
THBIFHRICER L, ERME VI ATRED Z LI > TEBIMEA v & 2 COWET — 4
EHDLIENHKDY T My =T HEHCTHED . M BEGTEFOHI ISR U CE L
2 (®4.2), 2o “HEOMET — % # ot by T, WA Giipicr 42 | L=,
UL ST TIRE NS A Lo HSERI BT D8N0 b H =8, il o gy
MHBBIRE TOF TII R THIEA EHIC U, M mIzi3 4.3 0 & 9 A it R i 4 i i
U7oe 22 CHEERRE L H121° = 104573m & LTHRILL T\ 5, 4.4 12, Sk fooii
oL K &7,

AW TIEM ) BRI FIZ B W CTHEIRIRAE 21T 9 L 2 E L T D= B
HAMEF AV E SN D, — 5 THRIEO AR L TR RS & LS g 08 70 <
%19 % Damping FiEZ WD Z &b, B RRERE DML ENH D, Lichs>T,
BREE S0 O WIS TR & 26 T < Variable 7Y v F&M L7z (14 4.6), BISER CIE
10km OF&-FRIBRA . B2 S <O TRAAMIZ 500m 12 FTA—I 7 &b, Zhic
F o T, KEHBMOMETFEIL51 X 50 L7420 FHERMEOER A€ U — 2SSz,

HIET 2 DHHHEBFEB LB EMZEAE THHOTC, A TIILLT
DHAD L 512 Bilinear il L > T FATOBRELX 5 2 1-,

FYE AT 24 RBICHEIL, KA1 OLIICHE L, #3HE TV ECIlEEHIzI L HEE
VPl (Full step) TREENS, HEARTICELE L7200, BBERAHE TRz k-
THES —EIZ L, B HAIC 2 B ORI Z S X 5 il 4
ZTWD,

Sau = S11 + S12 + S21 + S22 - (4.1)
. S99 211 + 801212 + S19791 + S11 2 .
Zgrid = 220211 + Sa) 123 “ 12291 + S11Z2 (4.2)



Fig. 4.1: Original marine chart
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Fig. 4.2: Topograghical data from marine chart
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Fig. 4.3: Bathymetrical feature around Okinotori-shima in the model
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Fig. 4.5: Bilinear interporation
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Fig. 4.6: Variable grid system

Table 4.1: Vertical positions of each level for Okinotori-shima simulation

Level Thickness [m] Position [m] | Level Thickness [m] Position [m]
1 1.5 -3 ~-1.5 13 300 600 ~ 900
2 1.5 15 ~0 14 300 900 ~ 1200
3 1.5 0~ 1.5 15 400 1200 ~ 1600
4 1.5 1.5 ~3 16 400 1600 ~ 2000
5 3 3~6 17 500 2000 ~ 2500
6 6 6~ 12 18 500 2500 ~ 3000
7 13 12 ~ 25 19 500 3000 ~ 3500
8 25 25 ~ 50 20 500 3500 ~ 4000
9 50 50 ~ 100 21 500 4000 ~ 4500
10 100 100 ~ 200 22 500 4500 ~ 5000
11 200 200 ~ 400 23 500 5000 ~ 5500
12 200 400 ~ 600 24 500 5500 ~ 6000
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4.1.2 ERETIL - HEEH
SIEL 7 18 O FLEE T 77 V11T Richardson O (L BIE [27]) A @8 L7z,

K = Ko (14 Bar R)™ (4.3)
Ke = Keo (1 + BeRi)™ (4.4)

R; (38 Richardson 8 ThH v, kTR IN D,

Op

]
= 4.5
[_ﬁyf}m‘l] (4.5)
A0 A ERAKIE Munk[27] O Webb(28] O 2 B L. BUF 00 & 5,
ay = —1, G’C:“g‘a Bar = 5.2, ﬁ?m%q (4.6)

o, FHEYBEH IR 42 0ETLERH W,

Table 4.2: Physical constant values for Ariake sea simulation
Symbol - Definition Value  Unit
Ano Horizontal eddy viscosity (Ag=1000)  50.0 m?/s
Aco Horizontal eddy diffusivity (A¢=1000) 50.0 m?/s

Ko Standard vertical eddy viscosity 0.0001 m?/s
Keyo Standard vertical eddy diffusivity 0.0001 m?/s
@ Latitude 20.417  Degree

4.1.3 HEBRTOEREDRE

P [12) 1200/ ESESBREEN C KN eER DO T8 4 Sy o RE S 4 ReD T, AT
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DO BEDS I 2 b—3a it HEGOMOAETHEER L s TUN D, FDT- D
SO TORLY P\ e X OBIRA & B BF O SER 2 % — L (23] Zili 5 2 L ST H -
[ NEN ::Ti%ﬁﬁf@&ﬁiﬁ%ﬁ&hlofﬁ 5.2 T2, 7 BSE s
P8 BIBERTH 2 D SO R BT R SCEH Y & 7 0 (NAO9ID)
R\, 2E L. NAOQ%ﬁ*%%&énﬁﬁﬁﬁ%@’f?%w?ﬂ FIMHHENM T L
¥y bvaERS, FEESHEBERNOART AL 2L, LTFICEES7 Mok
B ERT,

F PR A RSN O 3 R TOE O ¢, G, G- 4.7) ZHEG €T
FHOWCRD 2, SFEEIR4T 2T OOLRET S L, ZAMOBEEAS 2o miTh
. RA8ICE > TENBNDOEHAY D xR & y S DLERRE D, ZOHEE
AR AN SEDN DB FLE AT, R 4.912 % - T2 B - - ki
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B Cope ZRRBERICH 272, ZOHETHOWEEDBIOERE A, &, ROLAEEO K%
F 4317,

BEOERIIIIOIE A 2V, PRGIIC L0 7 BEBREN COR SO RMIE
ka7 —U x5 L CHEDMIOWRNEE Aeep 2R U200 BOEIE [12] OMFEE Agaro
E—E U o T, [ENE K CHE OW\ENY © 5 i /S ES ORI — ¥ L 5T — # ]
{LERITo TN, ZOLIRBENELELEZLRS, L LSEN A/
=, BBER TOMI L EREEN TOMN ABIE CH 5 & UE LT Him o &0l A
FHRIE A #8%E L7, 2O OREMA & 4.4 (7T,

R AL L > THBERIC @ A2 5 25 & FHTRN O I HEZ ORI R DN S 5 120
WRAELKHEEAEICHBER TR SR, #HHoRLENE2 L0697, T4
PR IEPRBE RS < TR AN D 2 E N E LV, KGR TR Ik pR 3 %
Richardson @ 4/3 Fefil (3% 2.8) [2 /2 B E LTV A 2%, TR EEBIEERGE < Gl 50km (&
F TR SN, kh%%fm%ﬁiELﬁﬁ%mw*mVﬁ%W%&mﬁW%ﬁofwéa
FOT=8, N TRA U7 ORI BIBE RT3 D RURE I R K S TG « W
FL., SHHEORENEME-N, HBER TAR SR RIS Z o FiEic X > TR L
VDL, WWICLARENO L T =S WS B XA IEEE L S0 G
tEZHND,
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Fig. 4.7: 3 points for difining wave number vector

(p = Ag - cos(kxgy + lyg + wty — @)
Co = Ag - cos(kay + lyo + wty — &) (4.7)
(p= Ao C()s(k’.‘to + ly; + witg — @)

Ag: DIOENE, o FEE [rad/s)

to : st FBAAAEER] [sec], o : HIIIAHE [rad]
kW~ bo xiksy, U EBAST MOy Gy

56



kxg +lyo +wtp — ¢ = {1‘7‘(5('3'{)8(‘%{)“-) =fp

Ay

kay + lyg +wtp — 0 = arcws(%) =g (4.8)
0
kag +lyy +witg — ¢ = arccos(%) = fp
0
kﬁgcg““ﬁ[" lﬁgii’“‘@f’
Iy = To Y1~ Yo
Cobe = Z Ajcos(kix + Liy +wit — @) (i 2 F5) (4.9)

Table 4.3: Amplitude of each constituent and wave direction for trial calculation

Constituent

Ao [em]

Angle [deg]

M,

46.37
19.32
16.85
12.06

AT AT
68.19
263.87
52.80

Table 4.4: Amplitude of each constituent for Okinotori-shima simulation

Constituent || Ayees | Asato | (error) A}
M 45.467 | 41.1 | +10.7 % 41.92
Sy 17959 | 174 | 43.2% 18.72
Ky 16.568 | 16.9 ~-20% 17.19
0, 11.728 1 11.1 | 457 % 11.41
(Unit : cm)
f(z) = 327 — 223 (z = ! ) (4.10)
trun

(t: GRS OB B, oy - WA )
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Fig. 4.8: Running start coefficient for tidal amplitude
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4.1.4 BR&H®

JODC 237 = 74 A4 b ETAR L T D ARMEH O H G ph BRI Co
’é@@ﬂ(ﬁé CHEAOEEAFLE, GHERHBEOF =2 THH-0, gl

{ZE U7z, WA OKIBENE 54 2 4.9 1R, HHO OB b RERIZ LB o 4
ROEZA KAI0DE ST »72, LA L SR TSRS R AE CREE &
0, WHHBEICXEEL &30, 411X IO MmEEELTEH L,

KEFCHBEMORESL JODC OF — 4 2B U, 2 LKRSCHESOF =20 LS
RRERIOFEHEIIFEE Leuny=, A ERTWAF =20 95 1 20°~21°N, 136°~137°E
DOFEFE T 1990 7435 2002 FH COBMM ALY U, BRI S R H L Tay
Mz RDIZ, ZHICE-T, UUREIEY & - AR - IARIER R - IAERE#E - 7 n o
7 4 a DREOEE S EE O,

SEERT 2EBRET VI bR T T o o TS s o Wi TS v
7 h IR O R FREFE (SQN - SQP - SQSi). WEMEA Y., ISIEEATEY . FEREIE
HEOSRENLEIL RS, AR T [Chl.a:C)=476 & LTWADOT, §ilk L7 Chla
BRIEZ AT6 15 LTzt 75 7 S ORE L LThH 27z, RIS/ [29) 1280, Hiiy
T3 ol fT T R DWERE 101 ERELT, BT T 0 RO &K
Wi, W77 7 b HIN O R 8 R R DUV TIRBLIRE A 2 2 . J0#E [20]) %
BEIZL, SQP=7.5mgP/m%. SQN=50[mgN/m®. $QSi=200[mgSi/m3] & L7-, ¥
B & AT IEA B OB fIXERAK [30) 85I L, K413 00 % 5 217, B
FEMEEER Ol 16 [31] 12 L 5 2006 4 1 A OBRME4A b &2 LT, 414D L 51
KedT=, BIINERE 1000m FTOHEO ULNRW-80, FHLIETOREE IER 1000m O
ClEEE L,

INBar = RFA O Ai%, HEER L OWIBHRIE Oy Aile b 2 72, BRBER )
HEHFRENIC 7 T v 7 AN AT HE1E Dirichlet 264, WHIOB4 1 Neumann {4
WAL,
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Fig. 4.9: Annual mean vertical distribution of temperature
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Fig. 4.10: Annual mean vertical distribution of observated salinity
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Fig. 4.12: Initial veritical distribution of density
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Fig. 4.13: Vertical distribution of DOC and POC concentration
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Fig. 4.14: Vertical distribution of Si03 concentration

4.1.5 SBEH

R - K&UE - SR A SR - 2286 - W - [BlRICBE LT, JAMSTEC 231 ¥ —3 v |
ETREL T ABERT — 2 05 b lE TR R imH Ly b o b LT, 1998
HOF =252 EH LT, &7 —Z3FEMEMA LS A5, 2 2 CEHH AR ol & T H)
L., —ElE LTEFMCEM L, #4512, KBEEHOEM AT, HmEGEIZ ST
A ENIEE Lo,

Table 4.5: Parameters of bulk condition

Definition Value Unit
Temperature 27.135 °C
Atmospheric pressure 1011.51 hPa
Insolation 211.37 J/(m?- s)
Amount of cloud 0.2 -
Percentage humidity 0.708 -
Precipitaion 0.0 kg/(m?- s)

4.1.6 EFtEHM

SHEMENT. 20035 ANnSEy AL 45, /7 BEBEN CIIESXEROEES S
. FOHBEILEE %iﬁ%@mmﬁ%ﬁﬁbwk%z6n5tm‘“wakwﬁi%
HMELFYIal—ar® i To2bE LT,
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4.2 HEBERNSA—4H—

W7o N bEMT T 7 boirERER CERETO2EELTVWDS, AKRTH
FUTAERERTT AONRT A—2 ARCRBEMSAEI L B3 H L5 Fa—=
VTEND I EAREERDA, M/ REICB LU THEHEEECTT v R oo s
LEETRIT DA T RN, Fa—= ZREEL, - ToENE, A5 [32] 281
FEOAELRTTEBEICER L35 A— 2 O -, K462 ERAEER T A —
5 O %R,

HABIIFASMONETH O o BERLOM S HilE L 3 EER LR 5 20”82

BIL7N TG A= Fa—= V8T ENRROLND,

Table 4.6: Parameters for phytoplankton in Okinotori-shima case

Symbol Definition Value Unit
aq Potential Growth rate at 0 °C 1.042 x 1075 1/s
53 Temperature coefficient 6.33 x 1072 1/°C
Lopi Optimum light intensity for photo- 97 J/m?%s
synthesis
Kp Half saturation constant for phos- 31 mgP/m?
phate
Knp, Half saturation constant for ammo- 21 mgN /m3
nium
Kno, Half saturation constant for nitrate 21 mgN /m*
Kg Half saturation constant for silicate 5.0 x 1072 mgSi/m?
(0 Nitrate uptake suppression factor 5.0 x 1072 1/(mgN /m?%)
by ammonium
Qg Ratio of extracellular release to pri- 0.135 -
mary production
3 Constant affected by the amount of  6.93 x 1072 1/(mg/m?)
chlorophyll-a
as Respiration rate at 0 °C 3.47 x 1077 1/s
35 Temperature coefficient 5.24 x 1072 1/°C
ag Mortality at 0 °C 8.68 x 10710 1/s
B Temperature coefficient 0 1/°C
wpHY Sinking rate 5.0 x 106 1/s
[P:Clpuy Ratio of phosphorus to carbon 6.25 x 1073 -
[N : Clpuy Ratio of nitrogen to carbon 6.25 x 102 -
[Si:Clpuy Ratio of silicon to carbon 0.07 -
[COD : Clpyy Ratio of COD to carbon 1.38 x 103 -
[TOD : Clpyy Ratio of oxygen to carbon 3.6 x 1073 -
[Chl.a : Clpuyy Ratio of chlorophyll-a to carbon 0.021 -
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4.3 REFE
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Fig. 4.15: Output points
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Fig. 4.16: Tidal ellipse at the southwestward of the reef (St.2)
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Fig. 4.17: Tidal ellipse at the southward of the reef (5t.3)
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Fig. 4.18: Tidal ellipse at the eastward of the reef (St.4)
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Fig. 4.19: Tidal ellipse at the northward of the reef (St.5)
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Fig. 4.20: Tidal ellipse at the northwestward of the reef (5t.6)
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Fig. 4.21: Tidal ellipse inside the reef (St.1)
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Fig. 4.22: Historical change of wave height inside the reef
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Fig. 4.25: Tidal residual flow on middle layer
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Fig. 4.30: Tidal residual flow on the surface for all region without dencity calculation

20.5

o “

20.45( h

: %

o | ;

< /

£ 20.4 7
] ’ é y
] oo -
e 7

‘/ -

2035 T O N o VR

‘ L (S “ R T T - -

136 13605 1361 136.15
Longitude
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Fig. 4.35: Historical change of NOjs on surface during initial running

Table 4.7: Vertical distribution of nutrients observed near the reef by Ikegami et al[31]
Nutrient Depth

Om 500m  1000m
POy 1.24  14.508  52.359
NOsg 0.429 390.278 583.632

(Unit : mg/m3)
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Case 1

Fig. 4.44: Dye concentration (left) and increase of phytoplankton concentra-
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Table A.1: Parameters for phytoplankton in Ariake sea simulation

Definition Valuel Value2 Unit
Potential Growth rate at 0°C 1.042x107°  1.042x10°° 1/s
(Temperature coefficient) 6.33x10°2  6.33x1072 1/°C
Optimum light intensity for photosyn- 97 137 J/m?s
thesis
Maximum uptake rate for phosphorus  4.63x10™°%  4.63x10~° 1/s
Maximum uptake rate for nitrogen 2.08x1075  2.08x10~° 1/s
Maximum uptake rate for silicon 9.72x107° 0 1/s
Maximum quota for phosphorus 16 16 -
Maximum quota for nitrogen 8 8 -
Maximum quota for silicon 5 0 -
Half saturation constant for phos- 31 93 mgP/m*
phate
Half saturation constant for ammo- 21 70 mgN /m?
nium
Half saturation constant for nitrate 21 70 mgN /m3
Half saturation constant for silicate 0.05 0 mgSi/m?
Nitrate uptake suppression factor by 0.05 0.05 1/(mgN /m3)
ammonium
Ratio of extracellular release to pri- 0.135 0 -
mary production
Constant affected by the amount of 2.01x107%  2.01x107%  1/(mg/m?)
chlorophyll-a
Respiration rate at 0°C 3.47x1077  3.47x10°7 1/s
(Temperature coefficient) 5.24x1072  5.24%10°? 1/°C
Mortality at 0°C 8.68x10710  4.63x10°? 1/s8
(Temperature coefficient) 0 0 1/°C
Sinking rate 2.0x1076 2.0x1076 1/s
Ratio of phosphorus to carbon 8.55x107%  8.55x1073 -
Ratio of nitrogen to carbon 0.141 0.141 -
Ratio of silicon to carbon 0.07 0 -
Ratio of COD to carbon 1.38x107%  1.38x1073 -
Ratio of oxygen to carbon 3.47x107%  3.47x1073 -
Ratio of chlorophyll-a to carbon 0.021 0.021 -
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Table A.2: Parameters for zooplankton in Ariake sea simulation

Definition ‘ Value Unit
Maximum grazing rate at 0°C 2.78x10~6 1/s
(Temperature coefficient) 6.93x1072 1/°C
Ivlev constant 0.082 1/(mgC/m3)
Threshold food concentration for grazing 50 mgC'/m?
Assimilation efficiency 0.7 -
Respiration rate at 0°C 2.48x1077 1/s
(Temperature coefficient) 6.37x1072 1/°C
Ratio of respiration to grazing 0.5 -
Mortalitiy at 0°C 1.16x107%  1/(mgC/m?. s)
(Temperature coefficient) 0 1/°C
Ascending rate in night 0 m/s
Descending rate in daytime 0 m/s
Ratio of phosphorus to carbon 8.06x1073 -
Ratio of nitrogen to carbon 0.158 -
Ratio of silicon to carbon 0.15 -
Ratio of oxygen to carbon 3.47x1073 -
Ratio of COD to carbon 1.46x1073 -

BREAHY

Table A.3: Parameters for POC in Ariake sea simulation

Definition Value “Unit

Decomposition rate of POC at 0°C 1.43%10°7  1/s
(Temperature coefficient) 6.93x1072 1/°C

Half saturation constant of DO for decomposition 1 mg/¢
Raio of extra decomposition to decomposition 0.25 -
Sinking rate 50x107¢  m/s
Ratio of phosphorus to carbon 5.81x1073 -
Ratio of nitrogen to carbon 1.19x 10! -
Ratio of silicon to carbon 0.15 -
Ratio of oxygen to carbon 3.47x107% -
Ratio of COD to carbon

1.38x 103 -
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Table A .4: Parameters for DOC in Ariake sea simulation

Definition ’ Value Unit
Decomposition rate of DOC at 0°C 9.1125x10"%  1/s
(Temperature coefficient) 6.93x1072  1/°C
Half saturation constant of DO for decomposition 1 mg/{
Ratio of phosphorus to carbon 2.97x1073 -
Ratio of nitrogen to carbon 8.93x10°2 -
Ratio of silicon to carbon 0.15 -
Ratio of oxygen to carbon 3.47x1073 -
Ratio of COD to carbon 1.25x1073 -

ZDfth

Table A.5: Parameters for other compartments in Ariake sea simulation

Definition Value Unit
Extinction coefficient of solar radiation in the day 0.1 1/m
Constant on extinction coefficient affected by the  1.79x1072  1/(mngC/m?3)/m
concentration of chlorophyll-a

Nitrification rate of ammonium at 0°C 3.47x1078 1/s
Coefficient constant for nitrification of NH, 6.93x1072 1/°C
Half saturation constant of DO for nitrification 0.5 mg/{
of NH. 4

Nitrification rate of nitrate at 0°C 2.31x10~7 1/8
Coefficient constant for nitrification of NO; 6.93x102 1/°C
Half saturation constant of DO for nitrification 0.5 mg/l
of N Og

Reduction rate of nitrate at 0°C 1.79x10~8 1/s
Coefficient constant for nitrification of NOg 6.93x102 1/°C
Half saturation constant of DO for nitrification 2.5 mg/¢
of NOs

Re-airation rate at sea surface 1.736x10~6 1/s
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Table A.6: Parameters for phytoplankton in Okinotori-shima simulation

Definition Value Unit
Potential Growth rate at 0°C 1.04167x107° 1/s
(Temperature coefficient) 6.33x1072 1/°C
Optimum light intensity for photosynthesis 97 J/m?s
Maximum uptake rate for phosphorus 4.63x10°° 1/s
Maximum uptake rate for nitrogen 2.08x107° 1/s
Maximum uptake rate for silicon 9.72x10°° 1/s
Maximum quota for phosphorus 16 -
Maximum quota for nitrogen 8 -
Maximum quota for silicon 5 -
Half saturation constant for phosphate 31 mgP/m3
Half saturation constant for ammonium 21 mgN /m3
Half saturation constant for nitrate 21 mgN /m?
Half saturation constant for silicate 5.0x1072 mgSi/m?
Nitrate uptake suppression factor by ammonium 5.0x10~2 1/(mgN /m®)
Ratio of extracellular release to primary production 0.135 -
Constant affected by the amount of chlorophyll-a 6.93x1072 1/(mg/m3)
Respiration rate at 0°C 3.47x1077 1/s
(Temperature coefficient) 5.24x1072 1/°C
Mortality at 0°C 8.68x 1010 1/s
(Temperature coefficient) 0 1/°C
Sinking rate 5.0x1076 1/s
Ratio of phosphorus to carbon 6.25x1073 -
Ratio of nitrogen to carbon 6.25x 1072 -
Ratio of silicon to carbon 0.07 -
Ratio of COD to carbon 1.38x1073 -
Ratio of oxygen to carbon 3.6x1073 -
Ratio of chlorophyll-a to carbon - 0.021 -
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Table A.7: Parameters for zooplankton in Okinotori-shima simulation

Definition ’ Value Unit
Maximum grazing rate at 0°C 2.08x10°6 1/s

(Temperature coefficient) 6.93x1072 1/°C
Ivlev constant 0.01 1/(mgC/m3)
Threshold food concentration for grazing 50 mgC /m3
assimilation efficiency 0.7 -
Respiration rate at 0°C 2.48x1077 1/s

(Temperature coefficient) 6.37x1072 1/°C
Ratio of respiration to grazing 0.5 -
Mortalitiy at 0°C 1L.16x1078  1/(mgC/m? - )

(Temperature coefficient) 0 1/°C
Ascending rate in night 0 m/s
Descending rate in daytime 0 m/s
Ratio of phosphorus to carbon 0.02 -
Ratio of nitrogen to carbon 0.17 -
Ratio of silicon to carbon 0.15 -
Ratio of oxygen to carbon 3.31x1073 -
Ratio of COD to carbon ’ 1.46x1073 -
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Table A.8: Parameters for POC in Okinotori-shima simulation

Definition Value Unit
Decomposition rate of POC at 0°C 2.86x10°7  1/s
(Temperature coefficient) 6.93x1072 1/°C
Half saturation constant of DO for decomposition 1 mg/ ¢
Raio of extra decomposition to decomposition 0.25 -
Sinking rate 50x10°%  m/s
Ratio of phosphorus to carbon 1.56x1072 -
Ratio of nitrogen to carbon 1.39%x10! -
Ratio of silicon to carbon 0.15 -
Ratio of oxygen to carbon 3.01x1073 -
Ratio of COD to carbon 1.38x1073 -
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Table A.9: Parameters for DOC in Okinotori-shima simulation

Definition Value Unit
Decomposition rate of DOC at 0°C 9.1125x10°%  1/s
(Temperature coefficient) 6.93x107%  1/°C
Half saturation constant of DO for decomposition 1 mg/l
Ratio of phosphorus to carbon 1.25%1072 -
Ratio of nitrogen to carbon 0.1 -
Ratio of silicon to carbon 0.15 -
Ratio of oxygen to carbon 2.82x1073 .
Ratio of COD to carbon 1.25x% 10”3 -

£ Dfth

Table A.10: Parameters for other compartments in Okinotori-shima simulation

Definition Value ‘ Unit

Extinction coefficient of solar radiation in the day 0.1 1/m
Constant on extinction coefficient affected by the 1.79x1072 1/(mgC/m?*)/m
concentration of chlorophyll-a

Nitrification rate of ammonium at 0°C 3.47x10°8 1/s
Coefficient constant for nitrification of N Hy 6.93x10~2 1/°C
Half saturation constant of DO for nitrification 0.5 mg/¢
of NHy

Nitrification rate of nitrate at 0°C 2.31x1077 1/8
Coefficient constant for nitrification of NO, 6.93x1072 1/°C
Half saturation constant of DO for nitrification 0.5 mg/¢
of NOy

Reduction rate of nitrate at 0°C 1.79%1078 1/s
Coefficient constant for nitrification of NOs 6.93%x 102 1/°C
Half saturation constant of DO for nitrification 2.5 mg/{
of N 03

Re-airation rate at sea surface 1.74x10~6 1/s
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