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Fig. 1 Bathymetry of model domain
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Pl 2 CoSiNE Az 255 R /R 2 4]
Fig.2 Schematic of CoSiNE biological model
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S1. microphytoplankton; S2. diatom; Z1. microzooplankton; Z2. mesozooplankton; Chll. chlorophyll corresponding to microphytoplankton; Chl2. chlorophyll

corresponding to macroplankton
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Tab.1 Biological parameters

ik 25 B LA SCHk TR

S RAKR gmaxsl 2 d’ [23]
S RAERK A gmaxs2 2.5 d' [23]
VARG I N betal 1.6 d' [29]
VASG TN N beta2 0.65 d' [30]
ZI A E B (LA akzl 0.5 mmol/m’ [23]
AR E B (LA akz2 0.25 mmol/m’ [23]
S GV RIA B 5 PARfrac 0.46 [29]
S1 P-IfhZep il amaxs1 0.025 d'(Wm?)" [23]
S2 P-Ihi e wnhndt s amaxs2 0.025 d(Wm?)™ [23]
STEEM K R (LIS pisl 5.59 mmol/m’ [23]
SofER M R E (LA pis2 4 mmol/m’ B31]
S1 EFRERR M E B (LIS akno3sl 1 mmol/m’ [32]
S2 fEERER WIS AN B (LA akno3s2 2 mmol/m* [6]
S1 gAML A B (ARG aknhds1 0.1 mmol/m* [33]
S2 EAR MR A B (ARG aknhds2 0.3 mmol/m* [34]
S1 SR AR AN F B (LA akpods] 0.065 mmol/m’ [61
S2 B AR AN F B (LA AT akpods2 0.125 mmol/m’ [61
S2 REFRERM AN E B (LIS aksiods2 45 mmol/m’ [31]
KGRI ZR B akl 0.036 m' [29]
TR R ak2 0.11 - (mmol-m™)™" [30]
72 BETR bgamma0 0.1 d’ [34]
VAE oy & bgammal 0.75 d’ [35]
72 ERER bgamma2 0.75 d’ [35]
S1FET % bgamma3 02 d’ B1]
S2 FET-% bgammad 0.1 d’ [36]

TR 43 fife % bgamma$ 0.03 d’

TR R R bgamma6 0.005 d’
fifi b bgamma? 0.25 d’ [37]
7N R T 191 ok 256 wsd 15 m-d”’ [31]
ETRETE B LR wsdsi 25 m-d" [38]
S2 YLk R wsp 1 m-d” (23]

TR AR L n2p 16 mol (LANI) /mol(EAPiT)

IFi] 2 A A A S X3 ) S 4 SRR B o AR Ol R
2B RN, TS0 53 R+ — — —CRETINBURS, 1B
JEPE | =100%), ++/— (5 A B, 20% < |HURE |<

100%) Fl-+/—(— MUK, [BURRBE|<20%)3 26, 7RS35
(4 13 RS Hrh, PR IR ) i 6 VR R A -1l ) b
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Fig. 3 Comparison of surface and bottom temperature and salinity between model results (colored map) and observations (dots) in March
2011 (a, b, ¢, d) and June 2013 (e, f, g, h)
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Fig. 4 Comparison of simulated (colored map) surface chlorophyll and observations (dots) in June 2012 (a), August 2012 (b), June 2013 (c),
July 2013 (d), August 2013 (e), September 2013 (f)
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Tab. 2 Sensitivity of model parameter to phytoplankton.

AR ik TRIHE Y AR R HURFREE
H-ispi IR P-TI R wI bR R 74.95% 149.9%=0.88 NE—
H-beta TRIFE Y R R R ~52.91% ~105.81%+0.06 —
H-akz TR B A R A 46.42% 92.84%+0.21 ++
H-mort TR SE T % 40.07% 80.14%+0.44 ++
H-grzf R I B ROR -36.41% —72.81%%0.07 —

H-gmax TR AR KA R 24.93% 49.85%+0.25 +
H-death PRI ISE T % —24.39% —48.77%0.09 —
H-wsd DR HR -5.85% —11.7%=0.04 -
H-n2p TR A TR A L 2.77% 5.54%20.05 +
H-kpo4 TR A R B R T 4L ~2.34% —4.68%=0.03 -
H-agg TFUFHE P BELS TR —2.11% —4.21%+0.02 -
H-kon3 TR A R A R T 4L —0.56% ~1.11%+0.03 -
H-nitr fil§ {4 0.46% 0.92%+0.03 +
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H-105.81% 1 92.84%. ¥ HE ) 50 iF 5h 91 1 S
T8 K HA B 50 0 A8 b th 5 o0 SRR, SURR B 1 K
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1 BT T 15 5| L 1 77 A 420 k28 £ D) A T A58
I, GBI 24.93% F1-24.39%, X I B5URE K 49.85%
F—48.77%, WH AU HLAL, I P A X
Ji8 B U7 Ui AE W U R TR LR Ak R A DL e 5 B SR AR
X 1 7 UiFR AL 0 KT T 8 TR Sl A O A Y 2 e A
W B 1) B D A (R <12%)

SV b BB K ) S B S TR A K
S B AF G B VR A A P-1 R W0 1 A% . 5VR S
Yy A SC B IEBE B B 3 SR T R AR DL K R
MY EBARNAERKR FETR =K, SH A
FH LY, 55 2 B A5 ) A i g 1 57 A5 TR0 A5 1 V7 AR ) e
KA WK R A T3 W 0 P i Al ) e K
AR A RCR RS 0 RO UK, B S
X5 O E W il ST T — AN TR WA ) AR A Bl )
Y, & PR AR ) B R A RS PR U A ) R Al O i
BRI TR RIS R R KRR
b5 SR B R, 31 A5 e b [ Vg S AT I R
T I 5 N Sy A R B0RR 2 50k T i 3 T AR
VR BN W) Al AU R S PR U B ) e KA KR
(20°C W) 4§ o BUAR B TR R G B DL SO 52 i IX X
A, RSB — 25, (HRAE R £ 2 S

B Ry 5 IR A ) KT I S A A A RAE T T A G
A ESH
332 WUREZS R A

A E g b A SRR E AR EER
(FE5). 13 F S50 USPE R, iR P-1 il
LR b Ak | 1 R ) 43 ) 2 5 e R e v A 22
0.88). ZSHUAE NG S H#iMF 30 m LA X s K 1A
A3 TR R A BUR P T R 100%, 1M 78 B T i AU
JEE AR 7N, 7INTF 50%, v 28 7 1 N 75 A ik
FE LA (Z9-30%) . ZEALLAY, T AR ) o X0 I Ui 21
WIAET 3R R R IR BORT B Rk
{18 B 4 A B R R /N, LI X A X s R
JEIGOAFTERE R 22 57 . Hh iRl sh Y se T2 715,
TR V7 U AR 08 2, LB TR v 5 10 VR A A A
I D, X — R WARIL T AR R R Lt
I bk, TR 2 Z R R R i T . LAk, XF L
B TF IR A B R A KR PR AR TR A A P-1 e 4
R Z G BRI 23 8] 434 0] DL 300 & 25 [0 4 A
RE R R ARARL, 17 AR A 0 S 06 30T R X SR A 7
R, HAp RV I Rt | i e A R v
(14 B 38 31 90% LA L, i 7 B v Hh 8 AR B 1K
LRI AE, FORBAR L E SR E ARG E K
X — S5 BRI T OCAE NG | BRI XX T TR
AR EZME, TR 0 TR KK, KR
3 DX IR B SRy B, T A T VAR 9 ] L e



8 WRZEAE ., AR S PRI 00 2 U 2 ) 25 5 O A

91

118° 120° 122° 124° 126°E  118° 120° 122° 124°126° E

118° 120° 122° 124° 126°E

118° 120° 122° 124° 126° E

40°

38°

36°

34°

32°

30°

40°

38°

36°

34°

32°

30°

<-1.0

Bl 5 SCT IR Y P- I Zew) 4Rt 28 (H-ispi) 72 U7 304 55 KA B 28 (Hobeta) | PRSI B F AR FIR £ (H-akz) | 77107
S BOR (H-grzf) | V7 17 8 )38 124 (H-mort) | ¥ U A4 e R A= 1K 8 (H-gmax) AT AE 4 FE T4 (H-death) A9 8URUE

g

Fig. 5 Parameter sensitivity distribution of slope of P-I curve of phytoplankton (H-ispi), maximum grazing rate of zooplankton (H-beta),

half saturation constant for zooplankton grazing (H-akz), grazing efficiency (H-grzf), specific mortality rate of zooplankton (H-mort), max-

imum specific growth rate (H-gmax), and death rate (H-death) of phytoplankton
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Tab.3 Parameter sensitivity in District B and C

BIX. CIX.
LA
U BUREHT BRE BUREHT
H-ispi 150.74% 1 46.36% 3
H-beta —98.50% 3 —64.57% 1
H-akz 123.57% 2 36.59% 5
H-grzf —66.17% 5 -37.16% 4
H-mort 92.24% 4 5.24% 7
H-gmax 55.01% 6 22.15% 6
H-death —40.80% 7 —55.78% 2
H-wsd —-18.06% 8 1.66% 10
H-n2p 0.24% 13 2.28% 8
H-kpo4 0.65% 11 0.36% 13
H-agg -1.79% 10 -1.63% 11
H-kno3 -3.06% 9 0.44% 12
H-nitr 0.45% 12 1.7% 9
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Fig. 6 Phytoplankton budget in B and C districts in baseline, initial slope of P-I curve of phytoplankton (H-ispi), maximum grazing rate of

zooplankton (H-beta), death rate of phytoplankton (H-death) simulations. B/O represents net biological influence (PP-GRZ-MORT-AGG)
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Spatial variability of parameter sensitivity in the ecosystem simulation of
the Bohai Sea and Yellow Sea

Luo Chenyi', Nie Hongtao', Zhang Haiyan'

(1. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China)

Abstract: As the development of marine ecosystem models, the number of biological parameters increases, which
consequently causes determination of these parameters to become a bottleneck in ecosystem modeling. Intrinsic re-
gional characteristics of the ecosystem require spatial variability of biological parameters. To explore spatial differ-
ence of key parameters and their sensitivity, a highly resolved physical-biological ecosystem model ROMS-Co-
SiNE of the Bohai Sea and Yellow Sea is established. Sensitivity analysis of thirteen biological parameters indic-
ates that strong difference in sensitivity exist between the south center Yellow Sea, the Bohai Sea and it’s coastal
areas as well. The most sensitive parameter in the Bohai Sea is the initial slope of P-I curve. The second and third
are the half saturation constant for zooplankton grazing and the maximum specific growth rate of zooplankton. For
the south Yellow Sea, the most sensitive parameters are the maximum specific growth rate of zooplankton, the
death rate of phytoplankton and the initial slope of P-I curve. Based on sensitivity distribution and phytoplankton
budget, it is concluded that the low transparency in the Bohai Sea and high transparency in the Yellow Sea are
mainly responsible for spatial difference of sensitivity relative to the initial slope of P-I curve. Spatial difference of
sensitivity relative to the maximum specific growth rate of zooplankton and the death rate of phytoplankton, is af-
fected by phytoplankton amount difference between the Bohai Sea and the Yellow Sea, and related to high nonlin-

earity in the ecosystem.

Key words: ecosystem model; parameter sensitivity; spatial variability; Bohai Sea; Yellow Sea



