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Tab.2 NOs;-N concentration in Xiangshan Bay from 1992 to 2007 (ug/L)
1992 2002 2003 2004 2005 2006 2007
4 7 4 7 4 7
1 190.6 226.6 683.1 655.9 426.5 627.7 588.0 560.0 622.0 444.0
2 — — 680.5 564.9 535.7 627.9 — — — —
3 3245 222.8 1011.9 619.4 496.7 599.4 619.8 536.0 763.0 473.0
4 — — 665.4 622.9 647.4 561.4 — — — —
5 — — — — — — 646.0 538.0 700.0 508.0
6 273.0 278.4 662.1 614.6 566.2 564.8 624.0 489.0 624.0 432.0
3 1992—2007 F K LHEIRE A I FHBR TR B 1T EURE (ug/L)
Tab.3 NO,-N concentration in Xiangshan Bay from 1992 to 2007 (ng/L)
1992 2002 2003 2004 2005 2006 2007
4 7 4 7 4 7
1 6.7 22.6 29.0 36.9 20.7 27.0 28 40 14 53
2 — — 28.1 37.5 18.4 22.4 — — — —
3 2.6 22.3 22.3 20.9 21.0 18.3 7 44 11 11
4 — — 15.3 13.0 20.9 15.2 — — — —
5 — — — — — — 5 33 2 4
6 5.6 8.8 8.1 9.6 8.0 13.6 1 15 1 4
F 4 1992—2007 FRIBREAERKERITEIE(@/L)
Tab.4 NH4-N concentration in Xiangshan Bay from 1992 to 2007 (ug/L)
1992 2002 2003 2004 2005 2006 2007
4 7 4 7 4 7
1 21.8 26.0 27.7 29.3 30.7 31.5 28 69 94 12
2 — — 22.5 25.7 45.4 32.0 — — — —
3 40.4 29.4 17.4 15.3 31.0 30.5 4 164 28 14
4 — — 23.0 18.8 39.8 29.0 — — — —
5 —_ — — — — — 8 19 28 17
6 49.5 26.7 20.4 23.5 38.9 26.6 7 36 24 19
5 1992—2007 F R LB RE N BERE IR E ST EIE (ue/L)
Tab.5 PO4-P concentration in Xiangshan Bay from 1992 to 2007 (ng/L)
1992 2002 2003 2004 2005 2006 2007
4 7 4 7 4 7
1 5.5 8.2 38.1 37.0 35.8 36.0 51.2 58.0 48.8 49.9
2 — — 37.2 38.4 38.9 36.6 — — — —
3 2.7 8.9 31.3 29.8 26.4 29.5 33.3 33.5 48.8 36.1
4 — — 28.2 30.1 31.1 29.3 — — — —
5 — — — — — — 333 32.9 38.3 22.5
6 14.2 6.9 29.1 26.4 32.0 24.7 29.6 29.5 31.3 21.4
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Tab.6 The comparison in temperature, salinity and NO3-N between surface and bottom layers in April 2006
1 2 3 4 5 6
C) 17.0 — 16.0 — 16.3 15.4
16.8 — 15.4 — 15.8 14.9
25.233 — 26.549 — 26.637 27.588
25.269 — 26.618 — 26.678 27.628
588.0 — 619.0 — 646.0 624.0
(ng/L) 633.0 — 626.0 — 658 636.0
®7 2006F 7Rk KEEBE. SBEMERERELL
Tab.7 The comparison of temperature, salinity and NO3-N between surface and bottom layers in July 2006
1 2 3 4 5 6
(C) 29.8 — 28.3 — 28.7 277
29.6 — 27.9 — 27.5 26.5
24.820 — 26.740 — 27.012 28.217
24.806 — 26.995 — 28.021 28.445
560.0 — 536.0 — 538.0 489.0
(ng/L) 536.0 — 532.0 — 489.0 452.0
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CIRCULATION AND DISTRIBUTION OF NITROGEN AND PHOSPHORUS IN
XIANGSHAN BAY, CHINA
LU Hua-Qing', CHANG Kang-Mei', SHI Gang-De’
(1. Marine Science School of Zhejiang Ocean University, Zhoushan, 316004; 2. Xiangshan Bay Marine
Environment Monitoring Station of Ningbo City, Ningbo, 315141)
Abstract To study the circulation and distribution of nitrogen and phosphorus nutrients in Xiangshan Bay, Zhejiang,

China (to the west of 122°00'E), concentrations of nitrate nitrogen (NO3-N), nitrite nitrogen (NO,-N), ammonium nitrogen
(NH4-N) and phosphate (PO4-P) were studied in six stations from 1992 to 2007. Results showed that: (1) The concentra-
tions, especially those of PO,-P and NO,-N, declined overall from Stations 1 to 6 in the 16 years; (2) The distribution of
NO;-N was more complicated than others, and often with the maximum at Station 3; (3) Whether in dry (April) or wet
season (July), the salinity at all stations was lower at surface and high at the bottom, and it was warmer at surface than at
the bottom. The salinity increased from Stations 1 to 6, while the tendency of temperature was reversed. The distribution
could be explained with a residual circulation mode that the nutrients accumulated in the Xihu Bay mostly enter the inner
section of the Xiangshan Bay (to the west of No.1 cross section) with mixing-dispersion by tide-wave action. The nutrients
move westward at the bottom layer in residual circulation. At the same time, the accumulated nutrients in the bottom layer
of Huangdun Bay, Tie Bay and the northern beach to the west of No.l cross section also go into the westward bottom re-
sidual circulation. As the residual circulation to the west of No.1 section features a gravitational nature, its direction at the
bottom is westward and at the surface eastward; therefore, nutrients are transported constantly to the surface layer, pass
eastward across the No.2 section, and then leave the bay mouth. However, tide-wave action contributes greatly in addition
to the residual circulation; (4) The concentrations of NO;-N and PO,-P at all stations in 2007 nearly and more than doubled
from those of 1992, respectively, indicating a worsening trend of nitrogen and phosphorus pollution in Xiangshan Bay.

Key words Xiangshan Bay, Nitrate nitrogen, Nitrite nitrogen, Ammonium nitrogen, Phosphate



