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Seasonal Variations of Fluxes and Distributions of Dissolved N,O in the North

Yellow Sea

YANG Jing, ZHANG Gui-ling, ZHENG Li-xiao» ZHANG Feng

(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China)
Abstract: The concentrations and air-sea fluxes of dissolved N, O were investigated in the North Yellow Sea during March 2005, April and
August 2006, April and October 2007. Seasonal variations of dissolved N, O concentrationsCabout 12 nmol*L™" )in the North Yellow Sea were
not obvious. The saturations of dissolved N, O in the North Yellow Sea showed obvious seasonal variations with higher values occurring in
summer and autumn and lower in spring; and the dissolved N, O of the surface water was from undersaturated to oversaturated with the water
temperature gradually increasing during three cruises in Spring. The correlation analysis shows that temperature was the main factor to influence
N, O saturations. The estimated average N, O fluxes using the Liss and Merlivat (LM86) and Wanninkhof formula( W92)were(0.6 + 1.7),
(5.8+8.4),(7.9+8.2) pmol*(m’*d)™" and(1.1£2.7),(10.2 + 13.6), (13.8 + 14.3) pmol*(m’*d) ™", respectively, for spring,
summer and autumn. Air-sea fluxes of dissolved N, O showed obvious seasonal variations, with the N, O fluxes of summer and autumn higher
than those of spring. Based on the average annual N, O flux and the area of the North Yellow Seas the annual N, O emission from the studied
area was estimated to be(5.3x 107°-9.2x 107*) Tg*a™" . From the above results, it can be seen that the North Yellow Sea was a net source
of atmospheric N, O.
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Fig.1 Locations of the sampling stations during March 2005
and April 2006 in the North Yellow Sea
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Fig.2 Locations of the sampling stations during August
2006, April and October 2007 in the North Yellow Sea
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Table 1  Concentrations and saturations of the dissolved N, O in the surface seawaters of the North Yellow Sea
N . ; )2 Ny O WS /mmol » L ! )z N, O A/ %
S S AT S K
i S Rk WIEEE  PBfiesD. WANGEE  FHfi=s.D.
2005-03 3 3.85+£0.58 10.19 ~ 15.27 11.94+2.88 75.9~115.1 89.6+22.0
2006-04 12 6.00+1.27 8.96~13.15 11.78 +1.84 70.3~125.5 96.4+16.6
2007-04 77 9.30+1.00 10.02~15.14 11.56+0.82 92.2~135.3 106.1+7.2
2006-08 30 22.14+2.14 6.99 ~20.13 11.68 +3.34 92.6 ~265.0 162.9+44.8
2007-10 30 18.38 +0.53 9.29~16.12 11.90+1.62 114.5~204.9 148.6 £20.1
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Fig.3  Correlation between dissolved N, O saturation and temperature

of the surface seawaters in the North Yellow Sea
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Fig.4  Horizontal distributions of temperature, salinity and N, O concentrations in the three cruises of the North Yellow Sea
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Table 2 N, O air-sea fluxes from the surface waters of the North Yellow Sea
. \ - - B F(LM86)/pmol * (m? +d) ~! F(W92)/gmol * (i + ) !

= i TRREmST T vHfies. G FE=5.D.
2005-03 4.43+£3.71 -5.7~1.9 -1.3+4.0 -8.9~3.1 -1.9+6.2
= 2006-04 6.80+1.40 -3.8~6.0 -0.4+2.8 -6.0~9.5 -0.7+4.5
2007-04 5.89+2.28 -1.2~4.0 0.9+1.3 -2.0~6.9 1.5£2.0
HHEY -5.7~6.0 0.6+1.7 -8.9~9.5 1.1£2.8
H7 2006-08 4.97£2.17 -0.1~36.6 6.5+8.3 -0.3~62.5 11.3+13.4
e 2007-10 6.43+2.75 0.1~34.4 7.9+8.2 0.1~61.6 13.8+14.3
P -5.7~36.6 4.6+7.4 -8.9~64.2 8.1x12.7
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Table 3 N, O air-sea fluxes from the surface waters of different oceanographic regions

s, DT OA L ﬁ%/ﬂmol’(mz'd)'l KA TR STk

Clone ¥ H 10~16 266 2001-08/09, 2002-02/05 [30]

Tamar 7] 1 18~29 10.6 1988-08/10, 1989-03, 1990-06 [48]

. Ko 25 4.1%, 8.0 2006-06 [39]

. @L‘ 31 20.9%, 40.6 2006-08 [39]
HGESIX

30 13.2%, 25.7 2006-10 [39]

Rutis 23 28.6° 1994-05 ~ 1994-10 [43]

JBE S 19 9.3%, 19.2" 2003-05/08/12 [12]

R 31 4.4°, 7.4 2006-11 [40]

21 9.8% 17.1° 2003-09 [13]
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