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Figure 1. Location of Beiluhe Basin and the two study sites (sunny slope and shady slope) in Qinghai-Tibet Plateau. The two sites are at nearly the same elevation.
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Figure 2. Annual mean air temperature and precipitation at Beiluhe Basin for 2004-2016 from Beiluhe Weather Station.
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Figure 3. The sediment profile and topography for the two sites in July 2016. GMC=gravimetric moisture content, EIC=excess ice content, and PT=permafrost table.
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Figure 4. Soil textural with the depth (a) at sunny slope and (b) shady slope. These data are from a borehole at each site. PT=permafrost table.
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Figure 5. Variations of soil organic matter (SOM) content with the depth at both sites. The sampling spacing is 5-10 cm within 1.0 m depth and 50 m below 1.0 m of each site. 
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Figure 6. The (a) air temperature, Ta, and (b) ground surface temperature, Ts, from September 1, 2016 to August 31, 2019. The diamonds represent the daily average value, and the solid lines connect the monthly average values. The annual mean Ta can be found in Table 1. The annual mean Ts (September 1 to August 31) values at the sunny slope were 0.62, 0.79, and -0.56 °C, while they were -0.62, -0.47, and -1.98 °C at the shady slope for 2016-2019, respectively.
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Figure 7. Daily variations in ground temperature at three depths from September 1, 2016 to August 31, 2019. (a) Tns (0.05 m depth); (b) Tps (2.5 m depth); (c) Tg (5.0 m depth). Max, min, and mean values in the figures refer to the maximum, minimum, and mean values recorded by nine sensors at a certain time per site. Sunny-max=maximum value at sunny slope, Sunny-min=minimum value at sunny slope, and Sunny-mean=mean value at sunny slope among nine boreholes. The series are plotted from daily data, but the symbols are marked for each five days for clarity.
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Figure 8. Daily variations in volumetric soil moisture content within the active layer from September 1, 2016 to August 31, 2019. (a) 0.25 m depth; (b) 0.50 m depth; (c) 1.0 m depth, and (d) 1.5 m depth.
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Figure 9. Temporal dynamics of four daily radiation components (DR, downward shortwave radiation; UR, upward shortwave radiation; DLR, downward long-wave radiation; and ULR, upward long-wave radiation). Lines in (b) and (d) are the 5-day moving average.
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Figure 10. Half-hour variations in net radiation (Rn) on 15th of each month, 2017.
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Figure 11. Temporal variation in daily mean albedo over the study periods. 
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Figure 12. Half-hour variations in ground surface temperature (Ts) on the 15th of each month, 2017.
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Figure 13. Temperature profiles of air, ground surface, permafrost surface, and ground temperatures at 5.0 m depth in (a) 2016-17, (b) 2017-18, (c) 2018-19, and (d) the monthly variations in ΔTs over 2016-2019. Maximum, minimum, and mean values refer to values recorded by nine sensors at a certain time per site.









[image: ]
Figure 14. Temporal variation in daily mean net radiation (Rn) over the study period.
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