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Abstract: The nutrients in atmospheric wet deposition in the Zhanjiang Bay and their impacts on the marine ecosystems
were studied based on the rainwater investigation from May 2015 to April 2016. The results showed that the rainfall
during the year of investigation was significantly higher than the average annual rainfall due to the influence of El Nino.
In rainwater, NO, and SiO;> concentrations were relatively high in summer and autumn, while NO; and PO,
concentrations were relatively high in spring and winter. The deposition fluxes of these nutrients were all highest in
autumn, with a high average contribution (larger than 50%) to the wet deposition fluxes in a whole year. These seasonal
variations were affected by rainfall, different sources of air masses, local human activities. A super typhoon passing by in
autumn, which brought heavy rains, contributed much to the highest deposition fluxes of nutrients in autumn. The wet
deposition could bring 2.04, 292.4, 8.13 and 45.8t/a of NO,-N, NO5™-N, PO,>-P and SiO;>-Si into the Zhanjiang Bay.
Their deposition in autumn might cause phytoplankton to increase in seawater in short period, while in other seasons this
phenomenon might be absent.
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Table 1 Chemical component of rainwater from different back—trajectory sources

25 H F 9 H5t(mm) NO, (umol/L) NO; (umol/L) PO,’ (umol/L) Si05? (umol/L)

A 41 754.61 0.11 40.86 0.69 9.23

B 13 640.43 0.12 29.14 0.26 2.68

C 14 548.81 0.18 25.13 0.27 1.25

at 21.14N 11031 E
21.14N 11031 E

at

Source *

Source *
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Table 2 Atmospheric wet deposition of nutrients in different areas (umol/L)

X Ik it i) NO; NO5° PO~ Si0g* SCHik
e Ju 0.03~0.07 41.86~54.21 0.29~0.35 0~0.16
B[ ° 0.04 45.99 0.33 0.09
e Sl 0.06~0.10 11.10~22.90 0.08~0.42 0.27~1.06
H7 X
¥IMH 0.08 14.55 0.23 0.66
s Y[ 0.13~0.42 10.01~26.35 0.21~0.22 0.13~6.10 .
TS Kz ) NI
¥IME 0.25 16.52 0.21 3.15
Y[ 0.01~0.03 18.56~30.10 0.16~0.80 0~0.04
A7
¥IMH 0.03 20.90 0.33 0.01
Y[ 0.01~0.42 10.01~54.21 0.08~0.80 0~6.10
2015-05~2016-04
¥)E 0.14 19.50 0.25 1.56
[ 0.017~0.38 3.61~58.66 0.0059~0.14 1.06~7.59 [32]
KL 2000-05~2001-04 ¥l 0.11 20.23 0.045 3.43
6 - - 0.04~0.42 - [22]
S - 7.9~219 - -
] 2002-07~2003-06 33
¥)ME - 54 - - 133]
b5t 2005 B - 173.1 - - [34]
PRl 2004 L] - 63.60 - - [47]
; 2009~2010 KMl - 52.42 - - [21]
g
1992~1993 Bl - 35.5 0.103 4.14 [48]
R 2009~2010 ST - 2430 - _ [22]
HRILH 2006~2007 ¥l - 37.14 - - [24]
o i 2004~2005 H{H - 23.00 - - [49]
H A 2004 ES] N - 11.60 - - [50]
A TE 2008~2009 Ju - 0.16~18.0 - - [44]
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Table 3 Wet deposition fluxes of nutrients in different

areas
WFFT X, i) NO, NO; PO/ Si0%
HE 0.008 9.289 0.066 0.018
= 0.054 9.928 0.154 0.454
PSR K 0226 15.01 0.194 2.859
A 0.010 8349 0.121 0.006
2015~2016° 0297 42.62 0.535 3.338
Kar o 20042005  0.06 1467 0.17 0.10
e 22,53 2000~2003 - - 007 195
IR 2008~2009 - - 008 205
Y - - 2097 - -

¥ 2 R W I 38 mmol/(m? 7% JiE );P 4F W U % 38 B mmol/
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Table 4 The comparison of average nutrients in rain and seawater of the Zhanjiang Bay in different seasons

2

GH NO, +NO; DIN PO,” Si0s> (NO{+NO;’)/P }\I/P §i/P° 51/(N92’+No3’) §1/N°
(umol/L) (umol/L) (umol/L) (umol/L) (BURED)  (BRE)  (BERED) (BEIKEE) (BEIKED)
1 46.03 - 0.33 0.09 144 - 0.22 0.002 -
— = 14.63 - 0.23 0.66 115 - 5.33 0.039 -
* 16.77 - 0.21 3.15 80 - 10.65 0.151 -
% 20.93 - 0.33 0.01 78 - 0.02 0.001 -
# - 51.4 2.90 313 - 20.8 10.79 - 0.61
WK P - 243 2.58 17.6 - 10.9 6.82 - 0.72
* - 41.3 3.42 38.8 - 6.29 11.35 - 0.94
&S - 36.8 0.48 25.4 - 91.6 529 - 0.69
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