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Figure 6. Annual course of thermal stratification in the North Aral Sea expressed in terms of Schmidt Stability (Eq. 7)

3.3 Annual oxygen regime365

Our year-long DO record provides first insights into seasonal DO dynamics in the North Aral Sea. It demonstrates that the lake

waters are generally well-saturated with oxygen in the annual cycle: during most of the year, the near-bottom DO saturation

was around 100 % (Fig. 7A). The absolute concentrations varied between ∼15 mgL−1 in winter and ∼8 mgL−1 in summer,

following the seasonal variations in water temperature and the corresponding saturation levels. During autumn-winter cooling,

DO concentrations increased from 10 mgL−1 to 15 mgL−1 caused apparently by increase of solubility due to water cooling370

(Fig. 7B) and absorption of oxygen from the atmosphere facilitated by strong convective mixing. In the ice-covered period,

the DO saturation was close to 100 %, and slightly increased after February, indicating possible primary production under ice.

From early March, coinciding with the start of under-ice heating by solar radiation (“Winter II” period), the DO concentrations

decreased from 15 mgL−1 to the local minimum of 13 mgL−1 (from 105 % to 90 % of saturation) around 15 March. The

decrease might be caused by entrainment of under-saturated water from the deep parts of the lake. Quantification of the mech-375

anism requires requires additional spatially-resolved observations. Later, the mean concentrations stabilized at ∼14 mgL−1,

while the DO saturation gradually increased to 120 % in mid-May. In summer, the lake remained 100 %-saturated with DO,

while absolute concentrations decreased following the temperature-related decrease of solubility.

After the begin of solar heating in March, oscillations with amplitudes of 2 to 4 mgL−1 were present in the near-bottom DO

records and persisted after the ice break, with a short interruption during the spring mixing on 15-20 April, and resuming in380

summer. The drops in DO content coincided with the drops in near-bottom temperature (Fig. 8A), and the DO oscillations had

the same periods of 4.5 days as the temperature oscillations associated with the Kelvin wave (cf. low frequency spectral peaks

in Figs. 8B and 5B). Hence, the observed DO fluctuations can be ascribed to wave-driven events of colder undersaturated water

upwelling from deeper lake areas to the measurement location. This DO dynamics indicate the presence of a water mass with

lower oxygen concentrations in the deep central part of the lake during both summer and winter stratification periods. Driven385
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