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Spatial-Temporal Distributions of Dissolved Inorganic Carbon and Its Affecting

Factors in the Yellow River Estuary

GUO Xing-sen', LU Ying-chun®* | SUN Zhi-gao’, WANG Chuan-yuan®, ZHAO Quan-sheng'

(1. Department of Environmental Science and Engineering, Qingdao University, Qingdao 266000, China; 2. Yantai Institute of Coastal
Zone Research, Chinese Academy of Sciences, Yantai 264003, China)

Abstract: Estuary is an important area contributing to the global carbon cycle. In order to analyze the spatial-temporal distribution
characteristics of the dissolved inorganic carbon (DIC) in the surface water of Yellow River estuary. Samples were collected in spring,
summer, fall, winter of 2013, and discussed the correlation between the content of DIC and environmental factors. The results show
that, the DIC concentration of the surface water in Yellow River estuary is in a range of 26.34-39.43 mg-L™", and the DIC
concentration in freshwater side is higher than that in the sea side. In some areas where the salinity is less than 15%o, the DIC
concentration appears significant losses-the maximum loss is 20.46% . Seasonal distribution of performance in descending order is
spring, fall, winter, summer. Through principal component analysis, it shows that water temperature, suspended solids, salinity and
chlorophyll a are the main factors affecting the variation of the DIC concentration in surface water, their contribution rate is as high as
83% , and alkalinity, pH, dissolved organic carbon, dissolved oxygen and other factors can not be ignored. The loss of DIC in the low
area is due to the calcium carbonate sedimentation. DIC presents a gradually increasing trend, which is mainly due to the effects of
water retention time, temperature, outside input and environmental conditions.

Key words: Yellow River estuary; DIC; spatial and temporal distribution; contribution rate; annual variation
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Fig. 1 Sample stations in the Yellow River estuary
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Table 1 ~Water quality environment characteristics

Kz &% H%E FkF Wk

THE AL THE AL THE AL THE A Bl
B/ %o 5.21 0.49 ~25.95 6.67 0.47 ~23.68 6.46 0.45 ~21.04 2.23 0.46 ~8.73
pH 8.30 8.14 ~8.48 8.26 7.64 ~8.44 8.69 7.71 ~8.81 8.63 8.30 ~8.88
BiFEY/g-L! 0.49 0.12~0.63 0.21 0.06 ~0.32 0.41 0.12~0.54 0.32 0.04 ~0.61
R/ mg- L 9.54 9.01~9.92 14.08 13.63 ~14.43 10.10 9.42 ~11.94 8.90 7.84 ~10.05
MRER a/pg- L' 3.20 1.25 ~4.32 12.45 1.89 ~20. 14 4.02 3.59 ~4.66 1.72 0.91 ~2.03
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Fig. 2 Seasonal variations of DIC in the Yellow River estuary
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Table 2 Eigenvalues and principal component contribution rate

F s FEAE(E DU/ % FHTTER R %
cl 3.33 41. 66 41. 66
2 1.67 20. 88 62. 54
a3 1.13 16.17 78.71
C4 1.05 11.74 90. 45
cs 0. 54 5.73 9. 18
c6 0.23 1.83 98. 01
c7 0.18 1.26 99.27
c8 0. 06 0.73 100
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SIXSEIREE N 5 DIC SR ZIchlIa .
Y =39.51 - 0.19S - 0.34(Chl-a) -
0. 441 +3.95(TSS)
(R* =0.83,n = 35,P < 0.005)

x3 EWHSHEE
Table 3 Loads of principal component
T
REET C1 2 a3 c4
T 0. 87 0.30 -0.10 0.34
EIN s 0.31 -0.49 0.74 0.26
pH -0.76 0.43 -0.18 -0.13
B DLk 0.24 -0.50 -0.43 0.52
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% a 0.84 0. 20 0.11 0.73
B 0.32 0. 81 0.03 0.10
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Fig. 4 Relationship between temperature, suspended solids and DIC
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Table 4 DIC concentration in the Yellow River estuary
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