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Introduction A nitrate budget of the BHS constrained with dual isotopes of nitrate
The Bohal Sea (BHS) and the Yellow Sea are semi-enclosed basins strongly affected by human activities . The nitrate concentrations and
due to climate change and growing industries in China. Changes of hydrology, nutrient concentrations, and @ @ therr isotopes are assumed to
sources and resulting ecosystem responses are therefore progressively intensifying during the last ohere . P .
decades. To characterize nutrient sources and dynamics and to estimate the anthropogenic impact, we l — _ x g|e: (';nDSte?dy Stite g the ?HSH
investigated nutrient concentrations and dual isotopes of nitrate in spring and summer 2018 in the BHS oot raon 3| | verine NO 10,00 —  Submanne e
and the Yellow Sea. A nitrate budget was constrained by the simple box model associated with dual 8" Natm=1.8%0 515N, =10.03% 819 Nspgp=10.03%o gro.undwater discharge.
isotopes of nitrate of the BHS. 5180 41y =30-50%o0 §180,=2.01%o 51805 =2.01%o  Inside the dashed Dblue
P TR A I o !rectangle t_he processes of
Distribution of nitrate ,/ \\ 2.204-3.3%, Internal CyCIIng of nitrate In the
40°N g ST e ' + | Distribution of nitrate in the surface / ‘. 2122;:;;;‘; : sea_/ BHS are shown. Outside the
28N y Ia_yer In spring (left) a_nd summer : E;u;;]czt;o& _ I;:::::::::::. dashed Dblue rectangl_e the
I (nght).  Yellow  River  and | 515N —1.41% NO:  DenitrifiedNO3 external sources and sinks of
o |  Changjiang River were the e S SIS L 7 34%0 @ nitrate are presented. The red
terrestrial sources of nitrate. | et | | 818 0genitr=18.79% arrows refer to the N pathways,
4N Nitrate concentrations were lower i P TN e blue arrows refer to the O
1pon in summer than in spring due to its : @ 93.99%-95.9 % '+ 939 %-959 % —@ pathways and the purple
| ‘ _F : e % B8,  uptake by organisms.. o 8" Noin=5.19% | RRA - sl arrows refer to the nitrate
115°E 120°E 125°E 115°E 120°E 125°E | O |
. . S SISN. s 100 | SI5N... 1 =5.41 % pathways. Dashed sqguares
How do different sources and processes affect the 6'°N and 630 values of the BHS nitrate - PON : denote sinks of nitrate. solid
pool? 4 £ | red squares denote sources of
20 — « The dilution curve 40 : @ | nitrate. Numbers In these
: was simulated with a 55 AARDACN | ‘e 2% _ ammonification , ‘ squares are estimated
6 — - \ i =i : 9 y :
| endmember model for N s proportions of mass fluxes of
- 515N and 5180, S I nitrate andlsthe corISespondmg
: G, respectively (here o values of 0*°N and 6-°0.
o - et only the spring 10 « 15¢ and 8¢ of nitrate assimilation by phytoplankton are assumed both as 3%o in the BHS.
‘ R pattern of the BHS Is 5 . « PON refers to the particles sampled during the two cruises; the 85N values of 5.19%o is higher than
R [Rr— STSWH.)' N 3 5 7 S the calculated 315N value of phytoplankton of 4.34%o. This can be attributed to the integrated effects
IR y t6ha|: ’[hf:ghdeilruf[)ii):’?\(llvuerr\/e | 515N /%0 of assimilation (nitrate and ammonium) and ammonification.
2w ow om om o < related 16 « The O atoms are lost during assimilation and are removed from the nitrate pool in masses of 3 times
20—— . ssimilation and ® data Mriver Wmarine Matmosphere M nitrification that of N.
o ) nitrification,  In the BHS, different sources and processes _
_ . respectively. impact 55N and 50 of nitrate. The black dots are Conclusions
. . -z, * 07O higher or lower the observed data from the BHS in spring 2018. » The Yellow River accounts for 23%-35% of the nitrate source to the BHS with enriched 85N and 8180.
5 - & tshh?)r\]/vtshteh(cjellilrj:ogc(t:;%e Squares V‘gth 3'ﬁererl‘3t CO'?rS_t retfer to different » Nitrification recycles 43%-61% of nitrate from the particulate matter and sediment pool in the BHS.
s — e s assimilation. P ) izgmegr:gn er:in;nsemreefr; 0 t?)l raaiéimilation by « Atmospheric nitrate deposition and nitrification contribute *°N depleted nitrate and mask the high &°N of
_ atmospheric phytoplankton with a 1:1 ratio of the fractionation rivers and SFGD discharge to the BHS.
|| ezt deposition, and factors (¢) of BN and &'80. Theoretically, Further questions
L e nitrification, assimilation elevates 8'°N and 680 of the reactant » 15¢ and 18¢ of nitrate assimilation by phytoplankton need to better constrained.

@ m o ow owo == [espectively. nitrate along the line with the slope = 1. » AN and 880 depleted source of nitrate is probably missing. © Authors. All rights reserved




