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[image: ]Fig. S1. (a) The distribution of SOCAT and Saildrone CO2 records from 2017 to 2019. (b) Spatial and (c) temporal data coverage in Chukchi Sea (blue) and Bering Sea (red).
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Fig. S2. Water mass carbonate chemistry characteristics in the Bering and Chukchi Seas, showing fCO2 (top row: a, b, c) and temperature normalized fCO2(nfCO2)(middle row: d, e, f) by geographical distribution (left column: a, d); T/S diagrams (middle column: b, e) and violin plots (right hand column: c, f). Note that the width of the violin curve corresponds with the kernel density of the data. Water mass designations follow Table 1 in maintext, such that RW = River Water; MW = Meltwater; ACW = Alaskan Coastal Water; and BSW = Bering Summer Water. In the T/S diagrams, note that the dashed line is the freezing line. 
[image: ]
Fig. S3. The gridded mean oceanic CO2 difference between (a) 2010~2019 and  1989~2009, (b) 2011~2019 and 1989~2010, (c) 2012~2019 and 1989~2011, (d) 2013~2019 and 1989~2012, (e) 2014~2019 and 1989~2013, (f) 2015~2019 and 1989~2014, (g) 2016~2019 and 1989~2015, (h) 2017~2019 and 1989~2016. The highlighted panel e is the one we used in the maintext.
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Fig. S4. Mean summer (June to October) wind speed (color) overlain by the 10 m-wind vectors in the periods of (a) 1989-2013, (b) 2014-2019, and (c) the difference between the two periods. 
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Fig. S5. Spatial distribution of (a) average T(ΔfCO2) during 1989-2013, (b) average T(ΔfCO2) during 2014-2019, (c) the T(ΔfCO2) difference between the two periods. (d-f) is the same as (a-c) but for nonT(ΔfCO2).
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Fig. S6. Spatial distribution of (a) average sea surface temperature during 1989-2013, (b) average sea surface temperature during 2014-2019, (c) the sea surface temperature difference between the two periods. (d-f) is the same as (a-c) but for sea surface salinity.
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Spatial distribution
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Wind in 1989-2013
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Wind in 2014-2019
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Wind in 1989-2013
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Wind in 2014-2019
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