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Abstract; :The loss of organic carbon during passage through the continuum of inland waters from soils to the sea is a critical issue
for the global carbon cycle. However, the amount of organic carbon mineralized and released to the atmosphere during its transport
remains an open question, hampered by the absence of predictors of organic carbon mineralization rates. The lake water level can be
affected by human disturbance and climate change, and thus change the mineralization of the sediment organic carbon. The primary
objective of this study was to study the influence of different water level gradients on the mineralization of sediment organic carbon
in a saline lake in arid region. Sediments at 0—50 c¢m depth were sampled from Lake Barkol. The mineralization rates of sediment
organic carbon were measured by Li-COR 8100A under five underground water level treatments (T1, T2, T3, T4 and T5 represent
underground water level 0, =9, =23, -34 and —45 cm) were settled and sediment organic carbon mineralization rates were meas-
ured by Li-COR 8100A. Results showed the mineralization rates of sediment organic carbon under T1, T2 and T3 treatments were
higher (0—10 d) at the beginning of the experiment, and then decreased slowly. The carbon mineralization rates under T4 and T5
treatments increased firstly and then decreased. The mineralization rate of organic carbon under T1 treatment was 1.09, 3.31 and

3.57 times higher than that under T2, T4 and TS5 treatments, respectively. The cumulative mineralization of sediment organic car-
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bon under different treatments is T3>T1>T2>T4>T5. The ratios of cumulative mineralization of organic carbon (C,) to total sedi-
ment organic carbon (Cy) (C,/C,) are ranged from 1.2% to 4.4% , and the ratios of potential organic carbon emissions (C;) to
Cy(C./Cy) are ranged from 1.8% to 4.5%. The decrease of underground water level reduced the mineralization constant (k value)
of sediment organic carbon. The k value under T1 treatment was max (0.137 d), and that under T4 treatment was lowest (0.032
d). The best fitting model explaining the relationship between sediment organic carbon mineralization rate and water level (x, cm)
was C,=0.008x+0.488. There were significant positive relationships between organic carbon mineralization rate and sediment tem-
perature at 5 cm depth. Water level had significant effect on the temperature sensitive of sediment organic carbon mineralization
(Qyo)- The Q,, was highest under T5 treatment (2.92), followed by T4 (2.54), and the T1 treatment had the smallest value
(1.92). These results indicated that the decrease of underground water level would reduce the mineralization rate of organic carbon
and increas Q. The continuous decline of underground water level inhibits organic carbon mineralization, which may be a mecha-
nism to maintain the stability of carbon pools of lake sediment in arid regions.
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Fig.1 Location of the study area,topography and sediment profile characteristics
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Tab.1 Properties of sediment at different depths
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Fig.2 Diagram of water level installation
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Tab.2 Properties of sediment in Lake Barkol
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Tab.3 Parameters of the first-order kinetics and C,/C,,C,/C, values for

mineralization of sediment organic carbon in the dry lake for different water level gradients

Lb C,/C, C,/(g/m?) C./C, k/d R?
T1 0.044+0.002% 1.639+0.060" 0.042+0.002° 0.137+0.013° 0.986
T2 0.04120.002" 1.500+0.066" 0.038+0.002" 0.126+0.007" 0.988
T3 0.0460.001" 1.776+0.043" 0.045+0.001° 0.098+0.006" 0.990
T4 0.013+0.001° 0.882+0.014° 0.023+0.000° 0.0360.002° 0.954
T5 0.012+0.001° 0.692+0.021° 0.018+0.001¢ 0.032+0.010° 0.979
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Tab.5 Regression analysis between
temperature and mineralization rate of

sediment organic carbon in the dry lake

bl VS R? P
TI  C,=0.117exp(0.065T)  0.428  <0.001
T2 C,=0.373exp(0.0727)  0.396  <0.001
T3  C,=0.096exp(0.075T)  0.443  <0.001
T4  C,=0.102exp(0.093T7)  0.437  <0.001
T5  C,=0.076exp(0.107T)  0.547  <0.001
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under different water level gradients
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