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Table S1. Geometric measurements of rapidly drained thermokarst lakes and associated deltas and
thermo-erosion gullies.

Drained Lake Thermo-erosion Gulley Measurements Delta

Measurements Measurements
(LI\"I‘;Z’QH; Ltk Az Gulley Length Widthy Widthe Widths  Area fam
g 2 2 2
al., 2020) Location (km?) ID (m) (m) (m) (m) (m”) (m?)
99492 66.451°, 1404 0 196 5.15 8.57 341 669 10287
-164.761° ’ ’ ’
65.749°,
102499 _167.338° 346 1 160 1.93 8.41 6.48 1036 4366
66.438°,
99550 164.223° 233 2 501 1.28 3.00 1.72 862 5910
66.443°,
99516 _164.078° 99 3 187 1.97 4.02 2.05 383 4453
66.245°,
100470 164.513° 288 4 270 8.46 13.69 523 1412 9026
Mean - 474 - 262 3.76 7.54 3.78 873 6808
Median - 288 - 196 1.97 8.41 3.41 862 5910
Max - 1404 - 501 8.46 13.69 6.48 1412 10287

Approximate lake ID, lake location, lake area following rapid drainage, gulley measurements before
and after drainage, and thermokarst delta area are shown.
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Table S2. Estimated soil organic carbon content measured in gigagram (Gg) in top 2 meters removed from
thermo-erosion gullies are shown.

Gulley JOHNSON _ STATSGO MISHRA NCSCDv2 DOS-TEM Mean
ID (Gg/m?) (Gg/m?) (Gg/m?) (Gg/m?) (Gg/m?) (Gg/m?)
0 5.10 4.43 10.30 3.88 7.81 6.31
1 7.90 6.86 15.95 6.02 12.10 9.77
2 7.81 6.77 15.75 5.94 11.95 9.64
3 2.60 2.26 5.26 1.98 3.99 3.22
4 10.77 9.34 21.73 8.20 16.49 13.31
Mean 6.84 5.93 13.80 5.20 10.47 8.45
Median 7.81 6.77 15.75 5.94 11.95 9.64
Max 10.77 9.34 21.73 8.20 16.49 13.31

Estimates are derived from five process-based spatial statistical models (Zhu and McGuire, 2016).
JOHNSON estimates derived from Johnson et al. (2011); 30 m resolution. STATSGO, state soil
geographic database; 30 m resolution. MISHRA estimates derived from Mishra and Riley (2012); 1 km
resolution. NCSCDv2, Northern Circumpolar Soil Carbon Database version 2; 1 km resolution. DOS-
TEM, Dynamic Organic Soil version of the Terrestrial Ecosystem Model; 1 km resolution.
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