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Tab.1 Part studying of ecosystem model about Arctic Ocean

WX (LSRR BRORS A E B Pl EZPUN
CME G S AR 1EA3YE, K HEE20 km,  14E: 2F1Phyto-p, 3FHEFRER (2FIN, 1FS),  4F34PP SCHR[20]

A AR SR
U

B IRRE N RALA
A3

JekiriE

FEm 122

3%, K43 H8F20 km, M)
252

24k, 1392

39k, A4 HER(1/12)°, i)
45)Z2(& 1 emPifR)ZE)

34k, K43 HERS~10 km, T
[6]24)2, PhEcoMFi Al

14, 222

14, [0 1002

34, I3 PERA~10 km, T
[1]30)2, BIOMASHHY

34k, AKFEArHER 1S km,

50 km, FE[1140)2,
NORWECOM#i 1

3k, IKEATHEEE(1/4)°, Hln)
75)2, MEDUSA#: %

34k, K4 HER30~50 km,
[ 40)Z, LANL-UAFH &I

34k, KTV 53 B (1/4)°, )
75)Z, PISCESH A

2FhZoo-p, 151G; 34E: 2FPhyto-p, 1517 F:Eh
(N)

2FfPhyto-p, 3R EFRER (2F PN, 1FPSI), 4Fh
Zoo-p, 2FD, 1#B, 1#DOC

2FPEFEER (2FN), 1#Chl-a, 1FB, 3#DOC

AFPE SRR (2N, 280S1), 281G, 2FDOC,
2FIDIC, 4FD, 15/B

3FEFREL (N, P, Si), 1#Phyto-p, 1#11Zoo-p,
LFPD

3FPEFEL(N, P, Si), 1§#Phyto-p, 151 Zoo-p ,
1FI1A, 351D

3FPE FRER (2FIN, 174S1), 2FiPhyto-p, 2F#
Zoo-p , 1F1IA, 28D, 15#1BSi

3FE FRER (2FIN, 1FPSI), 2FPhyto-p, 3FH
Zoo-p, IFDON, 2D, 15H1A

3FEFRER (N, P, Si), 2fPhyto-p, 3F11Zoo-p,
I#DON, 2fD, 1%DO, 1F7/1BSi

3FPEFEER (N, Si, Fe), 2FPhyto-p, 2% Zoo-
p, 2FlIChl-a, 2FD, 1#DIC, 1#1TA, 1FDO,
1FhisPOC

SFEFREL (2FIN, IFFP, 1FRS, 1FFe), 35
Phyto-p, 1#1Zoo-p, 1F1A, 3%/iChl-a, 2FD,
IFPDIC, 1FITA, 1FDO, 1#DOC, 1FDON,
1#DOP, 1#DOFe

SFPEFRER QFIN, UFPP, 15181, 1FFe), 25

Phyto-p, 2Ff1Zoo-p, 2% Chl-a, 1#DIC, 15}
TA, 1FDO, 1FDOC, 1#isPOC, 1FbPOC

SARASAL S PPIHYSE N, R
1k, B

SCiR[21-22, 24]

Chl-aMIPPZS [A]A£ 1k, SCHik[25]

WAL, PP AR, M7 SCHik[26-27]
TN

PP i 5215454k SCHR[38-39]
IAFIPPZ 1575 (b SCHR[29-30]
IARIPPZ 575 1k, CHik[28]

T UKANE FRERRT VKT SCHR[7, 35]
PP

LB RGN SCHR[31]
MM AR RGN SCHR[14, 32-33]

Al

VKFPPAEL, TA

PPAE{L

CHk[36-37, 41]

SCHK[40]

N, P, Si. Fesr SIS A, B BE BRI TCHLE 7248 Phyto-pf8VRIFAEY); Zoo-pIR IR E SN H); IATE VK B, G, Doy BIFRRANTA . WWeikshdy . A
HLIEIE ; Chl-ats M2 25 ; DICTE VM JCHLER; DOCTSIA A HURE; sSPOCHE /NELBURIAT HLER ; bPOCTSE K KIAT HLER:; DONJE I A VLA DOPHE I AT
HU; DOFet ¥ it A HLik; DOTR i 4 TATR B ; BSifa L Wkk; PPAEWIZ L ™=



O BULAS AR AU UK TR R i A W s 18] A1 S 2 A AL AR OB

67

LA HE T RIIGE . oAb, FRIE XL X AR 3 &
GO AL TR AL B B, B A AR B &
257 T HA I H BB, ARSCRIZMT IR E KARIE . A
SCAE T AE DK T T K2R ) Ml B A 2 PR Y
VI RGEACORPRAR B SR A Al R, W IR AR SE AL
B R rb (4 A2 W 2R A AT T S, (8] bt o e [ A A
BERM—ENR S E

2 PR AL

2.1 1EBIN

BT Aumont S HE ST Y 42 Bk AR IS AY PISCES,
255 LUK R B AR SRR, AP TR EE SR
N NPEHRAE TR EY M 3 4 XA RS
BRI 1), 5 M3 I VKBS RUAR 5, i 44 9 NAPA-
BGC, H A 8L 4 NEMO(Nucleus for European
Modelling of the Ocean) 3.6 WiAS, ¥ KA &I &y LIM3
(Louvain-la-Neuve sea-ice model), NAPA 545l 144
X i A 45 S (north Atlantic, north Pacific and Arctic
Oceans), A4 SBEAIALE 19 A8 & %zi'\ fil§ 1R
b BERREL . RERRERIL 4 FhICHLE FRER, REEE (5301 L
REL B, MHERRIT). Mﬂ/?‘{ﬁﬁﬁ%(ﬁj\)ﬂu%\ &%
Fit) . WA s Y (LA s, UROR IR A 4 . i
BN BYEOR A LR =) L BT S W (LA
I, DA TR AR ) L R ORI RS AR L I

TUGURL A AL £ ) R/INEL 2 i SORL AT AL | ik
BEVEE | VALY L VR CHLRR . SRR L VA
R 5 5 A0 & (IR R AR S R g i ad B2 [ A AR
AR SR AR s IR A AR LSBT B
W Rt sh A AR BET IR A ALY S
UKL AT B A B3 Ak, VS AT DL o il s ORI L)
URE . WAk WS B K DU RR R Th AS Head R4E
F T 38 AN 2 R A G VK PR TR A A K R 3R
ERUAO BT DUASE R v R 2 S A R T e R

NAPA-BGC I K - 28 45 B 4y WER Ay (1/4)°,
WESEL 75 2, TR BIRA 20 HERN 1 m, B
[l 7 35 6 -7 (45°N LAdEG) . BN Jb vk DL etk
PO (26°N LAE) (] 2), AT JE AR i X5 R A
VG T 0 38 B ot 2, o T Sy o i e A DL b A R 8 9 AR
k. NAPA-BGC 1 V¥ KR e e e 56 5 I 5 1
HEAT T 1993 —2015 4F 1Y J5 M A 4DL, 3 3k 5 00 0] A5 4
PRy b 258 2 T 8 i 408 2058 O o 0 b P B I LAV TV K
W B AR Ak, JE T AE BESE Rl LRSS AR ST T
1993 — 1998 4F 1Y 5 HR A 40, A SCKs B i XF 1998 4F4E
AR LS R AT 8T
22 REIERE

Hu % B ¥ 2R FH 2% B DRAKKAR T AR & i 1Y
ORCAO025 #5 A (14 I8 B4, 128 5 2 3Kk 7 53 3
TR (1/4)°, A T ek 1 2Bk IEEdE ETOPOL

r

—_—————

sPOC. bPOC

Wlﬁ
ik

K14

3k

|DlC NIT. PHO. SlLl:

y

B 1 AT SR A
Fig. 1 Schematic diagram of ecosystem model
DIC: ¥ fif T HL#KR; TA: SHHEE; pCO,: ¥ M — 5 AL IR 43 JE ; pH: 187K FR B8 : sPOC: /N BLBUR: A MUK ; bPOC: K BLBURL A LK ; NIT: fil§ FR £
AMM: #dh; SIL: iR 3h; PHO: B2 £h; DOM: I f# 45 HLA; DO: ¥ fif % ; CaCO;: Bk AR 4

DIC: dissolved inorganic carbon; TA: total alkalinity; pCO,: partial pressure of carbon dioxide; pH: acidity or alkalinity of seawater; sSPOC: small particulate or-

ganic carbon; bPOC: big particulate organic carbon; NIT: nitrate; AMM: ammonium; SIL: silicate; PHO: phosphate; DOM: dissolved organic matter; DO:

dissolved oxygen; CaCOj: calcium carbonate
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Fig. 2 Bathymetry of model domain

N4 BRI 8 TP 200 GEBCOS8( The General Ba-
thymetric Chart of the Oceans 8). ASHF ¢ 5 T L 54
AR HRIBC T RS THSAE N Y i B8

Wb S5 T WOA13-v2 RSB 4, 4G
T AR IR ER R, HKOE B (1/4) ©, e [0 bR
102 J2 5 AU 2508 7 U il JC LB A0S B8R B4 R
H GLODAP(Global Ocean Data Analysis Project) 54
AEW RER L UK TR R R B BRI 4 HT GLORY-
S2V4*1(GLOBAL OCEAN PHYSICS REANALYSIS
2V4, 1993 —2015 4F) Fdla 48, % EiE 4R 75 T NEMOV3.1-
LIM2 #5, fdf F T 5 8 8% 00 00 1) 96 T e B 5 8K
T | g K R AR JBE RN R S, DL K. CORA4( Coriolis
Ocean Dataset for Reanalysis 4) U85 4 A4 IR A7 0L 17 Eh
T X AR AR R B | R LTI SR L I UK AR
FNR A 2 TR B AT T80 Rk . A BR2s 0] 7y B
Jp(1/4)°, w4y 75 2, MG % HOF- 3 1 vk R B
T VKER AR B | T L VKR R M UK A R

K580 51K ] DRAKKAR T4 20 5£ T /i i
31 K S B4R H0 (European Centre for Medium-Range
Weather Forecasts, ECMWF) & 7 i) ERA40 F-43 114
5 A1 ECMWF S 73 B 50408 1 & g i K035 8 38
DFS (DRAKKAR Forcing Sets) 5.2 iR AR K HE 4, %
BE 45 R EROKSF 20 HER 29 0.7°, A135 1958 —2015 4F
1K 8 YA IR 10 m KU 37 0 A B2 s, DA &
1R T ORI o i A B A S L A K/ 5 AT

TP S AR I BRI M8 GLORYS2V4.
FEARL rp 4 & i A (5 A0 My, Sy, Ny, Ky, 04)s
TF 300 B 55 A B B R TE S RN AR R ASE 28 DX % 5, 1E
AR 1k o) YR 88 - 249 3 1R J Flather™*) 5 5 10 57 %
1, BRI MR ERAETF I A LA Y 10 A4~ R A% (] B
B MR )=,

TR i 44 F 3k H NCAR( The National Center for
Atmospheric Research) £ B Dai #1 Trenberth #& ¥ f1f 4
Bk g It £ Bl b A % RRCHE 5 (Global River Flow and
Continental Discharge Dataset, https://doi.org/10.5065/
D6V69HIT).

23 KERK

VRV Y RS R AT DAAITCA: 1 K 285 2 B 2 1 A8 A i
F2 BRR AR DL KU oK AR A AR PR AR AL LR, BB T
2007 4 9 7 F1 2012 4F 9 J 1 K AR IR /MBI 4F
53, AL T 50 AU S B T 2 2 A £ AT T K AR
F18) 2 1) 285 44 A R AL UK 1Y) 32 BERR, R 8 HTUEE L i g
[P T N E S| NI o R T BaE U I o AL NS
BEEF RSB IR A AR R W AT AR AT
231 EFRER

ARSCHE JeXt 1998 4F 3 H Al 9 A BEAULAY R = id IR
5 Ve B R Ak TR Eh vk B 5 i v 1K 4 (World Ocean
Atlas, WOA) ¥4l 47 1 LLBL (18] 3, 8 4), 45 R R W]
FERY AT DL o b 220 7 57 26 0 225 A2 4k, JF BLVE
HiFF T R AR VG P B IR AR R 1 43 A R



O BULAS AR AU UK TR R i A W s 18] A1 S 2 A AL AR OB

69

fiE, 5 000 B G — B S A6 R X R
F5 0 5 de v 1) IX 2 — U AR R T 3X — I S 4
ik, 3 2 XA T vl i 0 R T2 5k vk 5 ¥4 WT 3K 30~
40 mmol/m?, 28 Bl & 18 B 12 £h ¥k FE7E 10 mmol/m® 72
A, TR L vk AR S F 25 mmol/m’, X R A7 F|
i 94 88 0 S T S ), 32 D Y P4 TR B 3 D A A2 Pt 42
Je TE B 1 8 3R R T, B A R R P AL UK TR AR Y
BRI, G R IV P — AR X 32 6 jal /K P
TR PR S 0, i R v R v L IX o 0 AT A 46 Ja i
B4 S, 289 10 mmol/m?, B R £h e B BH /N F K
S, BARAAE 5 mmol/m® £, 9 H, i THES
I 2 3R 2T e A ) 1 A K K i 1 R R TH AE,
N 2 7K S K T DK Rl Ak BT T 1 ) 9 B R 2 X R
Eh T ) kb 78 Y BRI, e R R R vk B AR, R
18 X AKF 5 mmol/m?®, V-7 — 475 m] UL BiT 44 15 7K Ui
] A6 VK RS R Fh A b 78 o Ak R R VR B AR b vk K
T — M F% 2 2 mmol/m® Ze 47, 17 A6 UK 8 K- 1 — 4%
R EAKFE, 298 15 mmol/m®, BRI &, IE K
Vi 4 DX S8 R Wk B AR X ARG, MY PR R MR AR
0.2 mmol/m’, kR W 24 10 mmol/m® 745, fi R EE
= BAh, AR SCH T WOA B4 o X B ik £ A 40 45

AT T HOER, S5 R R W WL R (14 2 (8] 431 R AE e 2
AR I 25 A Ll A — B (R ) o

[A] 5 A= 32 3% i Cota 1 Pomeroy!*! 4 B iy Jb % &
7 0 B¥E 4E (Arctic Nutrient Database) H' 1998 4F 1) 3t
S WL 0 S 4 5[] 40 ) S R AT TR L . R PR
— {00 %y SO Kl R AR TR RK TR, T A X R
3k H SHEBA ( Surface Heat Budget of the Arctic Ocean
Project) W H ALK, B 4 1245, K5 A& 6 400 Lk
BTN SRR R AE 10 m AT 50 m )2 il R £h ik B
IR PR 8 R 5 1) o A R AIE, 45 SR R B - il Rk vk A
10 m Al 50 m JZ (935 75 % 25 4351k 0.94 mmol/m’ FiI
2.78 mmol/m’; FEFREL K E 10 m A1 50 m )2 (934 U7
MR 2253514 2.18 mmol/m® Hil 1.99 mmol/m’, 45 7%t
IR ELEARA,, (BRI 25 AR R S A
— &
232 RIZMGRKRE

ATCXF 1998 4E 5 H A6 Al Mt Rk EE
[F] 3] SeaWiFS 32 8 WL I i) B4 47 1 LA (&1 7),
HAEALVKIE S AR 6 7 13 iR 224058 4.41 mg/m’
1 2.08 mg/m’, 57 ¥ T3 52 2 Y 119 I 4 3R M R AL IR IXC
AEAEARAS, [A] s TR L 590 52 AU A PR 5 9 52 i, Al

TR bk FE/mmol -
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Fig. 3 Distributions of nitrate concentration in surface seawater: WOA data in March 1998 (a); model result in March 1998 (b); WOA data

in September 1998 (c); model result in September 1998 (d)
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d 4 RIZRERRLL IR E 73 : WOA 1998 4F 3 H Hdfi (a); B 1998 4F 3 A %4 (b); WOA 1998 4F 9 A ¥idli (o); #E7Y
1998 4 9 F %i4ii (d)
Fig. 4 Distributions of silicate concentration in surface seawater: WOA data in March 1998 (a); model result in March 1998 (b); WOA
data in September 1998 (c); model result in September 1998 (d)
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TR £h 9K )8 /mmol

S 1998 4Ffif§ 1 Eh v 43 A - WL 10 m JZH0H (a); B 10 m 2 4048 (b); WL 50 m J2 K48 (o); BER 50 m 2 Hd (d)
Fig. 5 Distributions of nitrate concentration in 1998: observation (a) and model results (b) at depth of 10 m; observation (c) and model res-

ults (d) at depth of 50 m
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Fig. 6 Distributions of silicate concentration in 1998: observation (a) and model results (b) at depth of 10 m; observation (c) and model

results (d) at depth of 50 m

E0°W

B 7 MR R4S 18] 53 A : SeaWiFS 1998 4F- 5 H %4l (a); B 1998 4F 5 H 454 (b); SeaWiFS 1998 4F 6 H #ii#f (¢); 5

71998 4F 6 H 455 (d)

Fig. 7 Distribution of surface Chlorophyll @ concentration: SeaWiFS data in May 1998 (a); model result in May 1998 (b); SeaWiFS data

in June 1998 (c); model result in June 1998 (d)
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Fig. 8 Latitudinal averaged surface chlorophyll a concentration: seasonal cycle averaged over each 3° at latitude from 60°N to 90°N (a);
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Simulation of spatial distribution and seasonal variation of
plankton in the Arctic Ocean

WeiHao', Zhao Wei', Luo Xiaofan', Nie Hongtao', Hu Xianmin?, Lu Youyu’

(1. School of Marine Science and Technology, Tianjin University, Tianjin 300072, China; 2. Bedford Institute of Oceanography, Fisheries
and Oceans Canada, Dartmouth B2Y 442, Canada)

Abstract: Eco-dynamics of marine plankton are remarkably sensitive to changes in their environments. The Arctic
Ocean is undergoing rapid environmental changes as the global climate change intensifies. Understanding the sea-
sonal distribution and variation of low-trophic plankton is a prerequisite for exploring the response of ecosystem to
changing environment in the Arctic Ocean, and is also an important basis for assessing the carbon sequestration ca-
pacity of the Arctic Ocean. Based on above, a coupled ocean-sea ice-biogeochemical cycling model was developed
and applied to evaluate the temporal-spatial variations of chlorophyll a concentration and planktonic structures in
the Arctic Ocean. The results suggested that: (1) surface chlorophyll a concentration mainly peaks in May, with the
higher values on the Pacific side than the Atlantic; since stratification occurs, subsurface chlorophyll ¢ maximums
are found in areas having limited nutrients at surface, and the depth of subsurface chlorophyll ¢ maximums gradu-
ally deepens from the shelf towards the basin; in September, the high chlorophyll @ concentration returns to the up-
per layer from the subsurface, presenting a sub-peak of surface chlorophyll a concentration on the Pacific side. (2)
Substantial regional differences in surface plankton communities exist in the Arctic Ocean due to the influences of
the Pacific and Atlantic inflows with variations in nutrients concentrations and structures. Diatom and mesozo-
oplankton are dominant species on the Pacific side where diatom biomass exhibits two peaks in May and Septem-
ber, meanwhile nanophytoplankton maintains relatively high biomass in March, May and June. Atlantic side experi-
ences a seasonal succession from nanophytoplankton to diatom then to nanophytoplankton corresponding to early
spring, late spring-early summer, and summer-autumn, respectively. Over the entire growth season, nanophytoplank-
ton and microzooplankton dominate on the Atlantic side. Generally, the peak biomass of zooplankton has a lag for

half a month to the peak of phytoplankton biomass in the Arctic Ocean.

Key words: phytoplankton; nutrient; coupled ocean-sea ice-biogeochemical cycling model; Arctic Ocean



