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(Princeton Ocean Model), (Global Nutrient Export from Watersheds)
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(GO AM), 2050 2000
NORWECOM
(Aksnes et al, 1995; Skogen et al, 1995), ’
( DIN DIP
(Yang et al, 2005), 10
SIL) ( (DIA) FLA)
( , 1993)
( DET SIS)
) 2000
’ Zhou (2008) Liu (2009)
Zhao ’
(2011) a ’
’ (2000 ) ,
IPCC ¢t D
RCP4.5 (
2100 45W/m* ) 2 ’
IPCC ’ ’
FGOALS s2.0 (the second spectral ? ’
version of the Flexible Global Ocean-Atmosphere-Land > ’
System model) (2026—2075 )
(1951—2000 ) ) ;
POM >
Zhao  (2011) ,
x1 H. FEREXEHFE
Tab.1 The characteristics of temperature and salinity in the Yellow Sea and East China Sea
(°C) °O)
13.0—17.0 31.0—32.0 12.0—16.0 31.0—32.0
16.5—18.5 31.0—32.0 6.0—14.0 31.75—33.75
16.0—20.0 <31.0 — —
>20.0 >33.0 >15.0 >34.0
) 2075 ) (1951—2000 )
POM,
2.1 (
(2014) FGOALS (2026— , 1993) , POM
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Tab.2 Prediction of nutrient concentration, runoff and N/P ratio export by rivers to the Yellow Sea and East China Sea in 2050

DIN (umol/L) DIP (umol/L) N:P
GO AM GO AM GO AM x10’m’
155.3 111.0 1.31 2.32 119 48 905.6
95.2 68.0 1.56 2.76 61 25 60.1
280.5 199.4 0.31 0.55 905 363 28.7
345.9 273.7 1.29 1.57 268 174 19.9
149.5 106.6 6.43 11.38 23 9 30.3
274.6 195.2 5.60 9.9 49 20 15.9
168.8 133.5 3.93 4.79 43 28 8.9
99.6 78.9 1.38 1.68 72 47 33
243.0 191.6 1.38 1.68 176 114 3.8
164.0 116.5 1.60 2.8 103 42 38.5
, GO ,
, AM DIN
DIN ,
(Zhao et al, 2011)
DIN (>30umol/L) ,
2.3 DIN (>Sumol/L) (<2umol/L),
(Guo et al, 2006; Yang et al, 2011)
2.3.1 DIN ,
, GO DIN ,
AM DIN
, DIN , DIN
3, 40pmol/L, (2—5Spmol/L), ,
DIN DIN , DIN
DIN
2umol/L , GO 30m 31.5°N ( 4 (
DIN , <50m)DIN 20pmol/L
- 10pumol/L, R ,
20%, DIN
; , DIN , DIN
Sumol/L AM 30m
DIN 2umol/L, DIN GO ,
; 50m DIN 2umol/L,
DIN 2umol/L DIN AM DIN
, DIN GO
) , DIN 35°N



5 : 987

, DIN ; GO , DIN
, DIN Sumol/L, AM DIN
1—4pmol/L , DIN
, DIN DIN , AM GO

[N
oo

- NN
oO=MNnowm

cCoOo-MNWAOON®O

-
(=]

120°  124°  128°E  120°  124°  128°E  120°  124°  128°E  120°  124°  128°E
3 (2m) (6=20)DIN ADIN ( :upmolL),
GO AM s

Fig.3 Horizontal distribution of modern DIN (umol/L) and the relative change between the future and modern time at surface (2m) and
bottom (¢6=20) layers
Panels from top to bottom: the modern scenario, the scenario with the change of GO, and the scenario with the change of AM



988 46

31.5°NUrH

200 =
122°  124° 128°E 122°

126° 124°  126° 128°E 120° 122° 124° 126°E  120° 122° 124° 126°E
4 31.5°N () 35°N ( )DIN DIN ADIN (
pmol/L),
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(>0.5umol/L) , DIN DIP
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Fig.6  Vertical distribution of modern DIP (umol/L) and the relative change in future along the section at 31.5°N (left panel) and 35°N
(right panel)

3.2 1.3% 1.8%, 4.1%
4.6%, 1.5% 1.3%
, GO AM , ,

(2026—2075 ) , ,
(2000 ) ,

, DIN  DIP

®3 BEBERXEZ. EEXNEAKRERITLEREL: pmol/L)

Tab.3  Statistical results of DIN concentration (umol/L) in each box in winter and summer

DIN
GO AM GO AM
7.61 9.69 8.18 7.69 6.97 9.35 7.32 7.08
7.96 10.11 8.79 8.33 6.75 8.99 7.16 6.98
13.45 19.00 14.93 13.63 10.35 14.13 11.09 10.53

3.83 3.86 3.77 3.74 3.10 3.26 3.11 3.12
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x4 BBXEZ. EETHBKRELRITLEREA: pmol/L)
Tab.4  Statistical results of DIP concentration (umol/L) in each box in winter and summer
DIP
GO AM GO AM
0.33 0.35 0.39 0.33 0.24 0.26 0.30 0.25
0.38 0.42 0.46 0.40 0.27 0.30 0.34 0.28
0.41 0.47 0.59 0.42 0.36 0.39 0.46 0.36
0.30 0.29 0.30 0.29 0.24 0.24 0.25 0.24
4 b
b b ( 5) b
GO AM
; ( )
Moll(1998) (2002)
R AM
, GO
, GO AM
: 91.0x10°t/a  20.1x10°t/a,
3 3
dNutrient 54.5x10°/a  131.7x10t/a,
. (ADVE)+ -
dt ,
(PROD)+ (RESP)+ 13%  31% AM ,
(REMW)+ (RIVR) R GO
R , GO AM 92.7%
10°a  37.2x10°a
x5 FEXYPEIEMEYIETXNERZHTEKCEN: x10°t/a)
Tab.5 Contribution of physical and biological process to the budgets of DIN (x10t/a) in each box
DIN
-2222.9 1435.8 540.2 154.9 101.0
—4234.8 2837.2 1058.5 265.8
-2387.4 1626.1 321.5 1178.4 —987.8
-7307.7 4818.9 672.6 1643.3
-2733.6 1841.9 599.3 245.9 155.5
—4951.9 3465.9 1146.1 358.5
GO
-2910.5 2037.5 394.4 1861.9 -1644.4
-7263.4 4872.1 672.0 1569.3
-3188.6 2158.7 681.5 175.0 232.7
-5718.1 4083.0 1297.0 303.0
AM
-3465.7 2443.6 468.7 1330.6 —-1030.3
—7355.7 4933.3 686.6 1518.5
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, ( 3 34%, GO (15%)
GO AM , GO , ;
GO AM
6%  17%, 87.6x
10°t/a  238.5x10°t/a ( 6),
AM , ,
; , AM GO ,
, , GO AM
) 13.7x 10°t/a
, - , GO 28.3x10%t/a,
AM ;
683.5x10°/a  152.2x10%t/a , 6.8x10°/a  18.7x10°t/a, ;
, 656.6% 10.4x
10%/a  42.5x10°t/a AM 10°t/a  17.0x10%t/a, :
F6 HBXYIEBIIEIEYITIETHBHI AT EEAL: x10°t/a)
Tab.6 Contribution of physical and biological process to the budgets of DIP (x10’t/a) in each box
DIP
-307.3 198.5 74.7 5.5 15.3
-585.4 392.2 146.3 33.0
-330.0 224.8 44 .4 24.9 -16.7
-1010.2 666.1 93.0 224.7
-377.9 254.6 82.8 8.8 25.7
6o —684.5 479.1 158.4 39.8
-402.3 281.7 54.5 39.8 -21.2
-1004.0 673.5 92.9 204.5
—440.8 298.4 94.2 15.6 33.5
AM -790.4 564.4 179.3 51.7
—479.1 337.8 64.8 70.6 —45.4
-1016.8 681.9 94.9 208.6
GO AM , GO
, AM (1) GO , ,
5 ; AM
FGOALS

GO AM

)
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SCENARIO PREDICTION OF FUTURE NUTRIENT CONCENTRATION IN
THE YELLOW SEA AND EAST CHINA SEA

ZHAO Yi-Ding', YANG Bo', WEI Hao’>, ZHAO Liang’

(1. College of Physical and Environmental Oceanography, Ocean University of China, Qingdao 266100, China; 2. College of Marine
Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract Using modern data (1951—2000) of average wind filed and heat flux, we applied FGOALS (the Flexible
Global Ocean-Atmosphere-Land System) model to run a downscaling three-dimensional physical-biological scheme in
combination with river nutrient load, and predicted the future (2026—2075) distribution of nutrients in the Yellow Sea and
East China Sea. Results show that nutrient concentration will increase significantly in adjacent estuaries, causing heavier
eutrophication in both future scenarios. Two scenarios were played: GO (Global Orchestration) and AM (Adapting Mosaic).
In GO scenario, DIN concentration will increase in the central Yellow Sea rises in summer due to large increase of river
DIN load. In AM scenario, N/P ratio will decline, as the river DIP load increases sharply; in summer, DIN concentration in
the central Yellow Sea will decline in the surface and rises in the bottom layer. Through sensitive experiment and budget
analysis, we assessed relative contribution to the variation from hydrodynamics and river nutrient load. Results show that
increase in nutrient export by rivers will be the major contributor. Nutrient budget analysis shows that advection and
mixing will promote the nutrient concentration in the Yellow Sea. Summer biomass will increase and result in more
nutrient-release in remineralization from sinking particulate organic matter in the bottom layer, then accumulate and
stratify there seasonally. The offshore region of the Changjiang River estuary is mainly affected by Changjiang River
plume. The net primary production will increase correspondingly to consume more nutrients.

Key words nutrient concentration; scenario prediction; physical-biological model; downscaling; Yellow Sea and
East China Sea



