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Distribution Characteristics of Dissolved Oxygen and Mechanism of Hypoxia in

the Upper Estuarine Zone of the Daliaohe River
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Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China)
Abstract:Based on field surveys in the upper estuarine zone of the Daliaohe River in Spring and Summer of 2009, the spatial and
temporal distributions of dissolved oxygen were analyzed and the mechanism of hypoxia were preliminarily discussed. The results
indicated that DO concentrations were higher in the river mouth and lower in the upper reaches, higher in surface layers and lower in
bottom concerning its spatial distribution. For its temporal distribution, DO concentrations were higher in daytime and lower at night,
higher in Spring and lower in Summer. The DO concentrations in the upper estuarine zone of the Daliaohe River in Summer ranged
between 1.36-4.77 mg/L with an average of 3. 44 mg/L. The concentrations in the lower reaches were higher with an average of 3. 94
mg/L. A large hypoxia area was recorded in Summer in the upper reaches of the estuary starting from about 45 km away from the river
gate with an average DO concentration of 2.33 mg/L and a minimum of 1.36 mg/L. The correlation analysis showed that DO
concentration was significantly correlated with nutrients and permanganate index. Excessive discharge of nutrients and organic pollutants
were, therefore, main factors causing hypoxia, and water column stratification due to temperature rise in Summer in surface layers led
to further reduction of DO in bottom layers of the water.
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Fig.1 Sampling stations in the upper estuarine

zone of the Daliaohe River
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Table 1 ~ Water depth, temperature and salinity in surface layers in the

upper estuarine zone of the Daliaohe River in Summer

i fir KR/ m 2K/ C KIZHE
S1 8 23.3 24.0
S2 17 23.3 22.4
S3 8 23.4 20. 4
S4 7.5 22.9 18.2
S5 5 23.2 18.2
S6 8 23.3 17.7
S7 7.5 23.3 17.2
S8 7 23.0 14.9
S9 3.5 24.0 12.0
S10 2 23.8 7.1
S11 7 23.8 3.9
S12 15 23.7 1.7
S13 3 23.7 0.5
S14 2 23.9 0.2
S15 10 23.5 0.1
S16 5 23.9 0.1
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Fig.2 Spatial distribution of DO in surface and bottom water layers

in the upper estuarine zone of the Daliaohe River in Summer
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Fig. 3 Vertical distribution of DO at the stations of Yingkou

Park and Sancha River in Summer
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Fig.4 Diurnal variation of DO at continuous stations in the upper

estuarine zone of the Daliaohe River in Summer
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Table 2 Correlation coefficients between DO, temperature (¢), salinity (S), permanganate index,
nutrients and chlorophyll a (Chl-a) in surface water layer in the upper estuarine zone of the Daliaohe River in Summer

DO t S (SR AIvE R R 1 NO; NH, NO, PO}~ Chl-a
DO 1
i -0.506" 1
S 0.861" " -0.712"* 1
10 il 1 9 2 -0.665"" 0. 308 -0.640"* 1
NO; -0.781" " 0.207 -0.645" " 0.613" 1
NH, -0.644" " 0.294 -0.556" 0. 405 0.534" 1
NO, -0.640 " 0. 205 -0.567" 0. 366 0.578 " 0.906 " * 1
PO}~ -0.049 0. 049 0.015 0.127 -0.011 0.051 -0.195 1
Chl-a -0.876" " 0.453 -0.794" " 0. 459 0.771" " 0.709 " * 0.818 "~ 0. 150 1
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Distribution of DO in the upper estuarine zone of the Daliaohe River in Spring and Summer
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Table 3  Correlation coefficients between DO, temperature (¢), salinity (S), permanganate index, nutrients and

chlorophyll a ( Chl-a) in the bottom water layer in the upper estuarine zone of the Daliache River in Summer

DO ¢ S A R R TS B NO; NH, NO, PO} Chl-a
DO 1
¢ 0.026 1
S 0.844°*  -0.054 1
15 i R h 18 A —0.784**  -0.198 -0.476 1
NO; -0.366 -0.182 -0.334 0. 433 1
NH,' -0.690 " * 0. 087 -0.847" " 0.259 0.573" 1
NO, -0.723 %" 0.116 ~0.947" " 0.341 0.395 0.910* " 1
PO; - 0.350 0. 067 0.548 * -0.194 0. 093 -0.336 -0.417 1
Chl-a -0.093 0.68"* -0.359 -0.305 -0.192 0. 439 0.538" -0.087 1
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