Supplementary Material

1. Water temperature and depth measurements in front of Sobo-Sise Cliff
During the Lena 2019 summer campaign water temperature and depth (Supplementary Figure S1) of the Sardakhskaya channel were measured from boat in front of Sobo-Sise Cliff at five different locations (Supplementary Figure S2) with a handheld SontekTM CastAway CTD (conductivity, temperature, depth) device. There was no stratification in temperature with depth. On 8 August 2019, average temperature was 14.80 ± 0.06°C and average depth was 11.32 ± 0.37 m. 
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Supplementary Figure S1. Water temperature data from 8 August 2019 in front of Sobo-Sise Cliff. Water depth reached down to 11.95 m and water temperature was up to 14.97°C.
[image: U:\personal\mafuchs\Publications\2 Sobo Cliff paper\CTD_Locations.png]
Supplementary Figure S2. CTD measurement locations (red triangles) in front of Sobo-Sise Cliff during the summer field campaign 2019.



Bulk density calculation 
The bulk density (BD g cm-3) is a basic parameter for volumetric carbon quantification and was calculated following the approach by Strauss et al. (2012). For this, the density of the solid fraction (Ds, g cm-3) was assumed to 2.65 g cm-3 (Lide et al., 2008), which is the density of quartz. Afterwards, the volume of the solids (Vs, cm³) was derived following equation 1. Moreover, the mass of solid particles (ms) is used.
							[1]
After that, the porosity (P) was calculated using the volume of the pores (Vp, g cm-3, equation 2):
							[2]
For solving this equation, we need the pore volume (Vp). This was done by to assuming that all pores are ice-saturated. We defined ice content >20 wt% as threshold for ice saturation. With this assumption, the absolute ice content gives the pore volume Vp. For the determination of ice volume (Vice = mice/Dice) an ice density (Dice) of 0.917 10³kg/m³ (Lide et al., 2008) was assumed. Finally, determining the negative linear correlation (Horn, 2002) with the sediment porosity allows bulk density to be calculated (equation 3).
						[3]
For getting the segregated and pore ice volume in %, we assumed a 3-component model of the cliff consisting of ice, mineral fraction of the sediment and organic matter and assuming component densities of 2.65 (Lide et al., 2008) and 0.25 g cm-3 (Adams, 1973) for the latter two components, respectively. We used this for estimating the total volume of ice and organic matter at the Sobo-Sise Cliff.



Retrieving height information for the Sobo-Sise Cliff
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Supplementary Figure S3. Violin plot with quartiles of height distribution from yedoma, alas east, alas west above water level based on the Arctic DEM (10 m spatial resolution, Mosaic v3.0 10m: tile 59_43) (Porter et al., 2018). Data extracted based on representative sample areas of morphological units.





Ice wedge estimation
Segment photographs and equations
This section provides additional information on the ice wedge estimation for the Sobo-Sise Cliff. Supplementary Figure S4 shows the ten (a-j) different sections analyzed for the ice to sediment ratio (I:Swidth) and Supplementary Table 1 gives metadata for the photographs as well as I:Swidth and calculated ice wedge contents (IWC) for the ten sections. No absolute numbers were measured in the photographs. Only the relative size from the ice section width compared to the sediment section width was determined. The calculation of the inner and outer polygon area was based on the equation for regular hexagons. Ice wedge content was calculated according to equations 4 – 9 for each of the section and in a final step averaged to the resulting Sobo-Sise Cliff ice wedge content of 66 ± 13 vol%.
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Supplementary Figure S4. I:Swidth along the Sobo-Sise Cliff for different sections. The blue bars (width of ice wedge) and the red bars (width of sediment pocket) of each section were averaged for calculating the I:Swidth and the ice wedge content. Resulting I:Swidth and ice wedge content are presented in Supplementary Table 1. 
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Supplementary Table S1. I:Swidth and ice wedge content (IWC) for the sections in the photographs of Supplementary Figure S4
	Section
	I:Swidth
	IWC [vol%]
	Date of the photograph
	Photographer

	a
	1.03
	75.8
	11.08.2014
	T. Opel

	b
	1.22
	79.6
	11.08.2014
	T. Opel

	c
	1.00
	75.1
	15.08.2015
	A. Fricke

	d
	0.34
	44.1
	15.08.2015
	A. Fricke

	e
	0.28
	39.2
	15.08.2015
	A. Fricke

	f
	0.89
	72.1
	11.08.2014
	T. Opel

	g
	0.75
	67.2
	11.08.2014
	T. Opel

	h
	0.94
	73.5
	11.08.2014
	T. Opel

	i
	0.62
	61.9
	15.08.2015
	A. Fricke

	j
	0.93
	73.3
	07.08.2019
	M. Fuchs

	Average
	
	66.2 ± 13.2
	
	







0. Comparison of ice wedge volumes in yedoma environments
Ice wedge volume is crucial for estimating sediment and C mass eroded from permafrost soils. An underestimation of the ice content leads to overestimations in eroded C. The challenge with ground ice is the sparse data availability on the size and extent of ice wedges. Often, ice wedge polygons or baydzherakhs are a surface indication on the distribution of ice within a landscape. This was used by the approaches of Strauss et al (2013), Ulrich et al. (2014) or Günther et al. (2015). However, both approaches were not feasible in our study area, since neither polygons nor baydzherakhs were detectable at the surface of Sobo-Sise Cliff. Therefore, we mapped ice wedges at the cliff front and put them into relation to sediment pockets. In particular, we calculated the ratio of ice wedges and sediment pockets dissecting the entire cliff height in order to assure that those former ice wedge polygons were eroded more or less through its center point, leaving behind representative portions of sediment and ice within an idealized ice wedge polygon landscape.
	Our approach results in a similar ice wedge volume compared to previous studies. Ice wedge estimations by Ulrich et al. (2014) range from 17 to 63 vol% for yedoma deposits in Siberia and Alaska, Günther et al. (2015) calculated 44 vol% for Muostakh Island and Kanveskiy et al. (2016) had an average ice wedge volume of 61 vol% for the Itkillik yedoma exposure in Alaska. Limitations in our approach are, however, the sparse number of through-going sediment pockets restricting the number of ice to sediment ratio calculations (Supplementary Figure S4). Nevertheless, we assume that our ten measured ice and sediment sections are representative for the entire cliff in space and time. When comparing total ice content, our calculation of 88 vol% (wedge ice + segregated and pore ice) was almost identical to total ice content estimations like e.g. Itkillik exposure, Muostakh Island and yedoma at Camden Bay at the Alaskan Beaufort Sea Coast with 86, 87, and 89 vol%, respectively (Kanevskiy, et al., 2013, 2016, Günther et al., 2015).
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1. DOC flux from yedoma ice wedges at Sobo-Sise Cliff
Since no own ice samples were collected from ice wedges at Sobo-Sise Cliff, the mean value for yedoma ice wedges by Fritz et al. (2015) of 11.1 mg L-1 DOC were used to estimate the DOC contribution of ice wedges. The estimation was further based on a volumetric ice wedge volume of 66% (see Supplementary Chapter 4) and the eroded volume at Sobo-Sise Cliff (see Table 2 in the main text). Supplementary Table 2 presents the volume of eroded ice wedges and the ice wedge DOC flux at Sobo-Sise Cliff. 
Supplementary Table S2. Ice wedge (IW) volume loss and ice wedge DOC flux estimations for Sobo-Sise Cliff
	Period



	Total eroded IW volume
[106 m3]
	Mean annual eroded IW volume 
[106 m3 yr-1]
	Total IW DOCflux
[103 kg]
	Mean annual IW DOCflux
[103 kg yr-1]
	IW DOC contribution to total DOC flux 
[%]
	IW DOC contribution to total C flux 
[%]

	2000-2005
	0.64
	0.13
	6.47
	1.29
	9.5
	0.08

	2005-2010
	2.08
	0.42
	21.22
	4.24
	9.5
	0.08

	2010-2015
	1.74
	0.35
	17.76
	3.55
	9.5
	0.08

	2015-2018
	1.15
	0.38
	11.74
	3.91
	9.5
	0.08

	2000-2018
	5.62
	0.31
	57.19
	3.18
	9.5
	0.08







1. Weather data from Station Tiksi
We analyzed synoptic weather data from the nearest weather station in Tiksi provided by the National Oceanic and Atmospheric Administration (NOAA). We acquired the GHCN-Daily datasets (Menne et al., 2012) in CSV format through the web-search on the NOAA website (https://www.ncdc.noaa.gov/cdo-web/search). We calculated mean monthly temperatures and its anomaly from the climatological mean (Supplementary Figure S5).
[image: Tiksi_monthly_series_temperature_12mthsTrMn_anomaly_1990-2018]
[bookmark: _GoBack]Supplementary Figure S5. Mean monthly temperature anomaly from climatological period (1981-2010) of weather station Tiksi. Positive anomaly in red, negative anomaly in blue. The black line indicates the mean temperature anomaly of the previous 12 months.
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