Qualitative Data Quality Evaluation Parameters

Grade *1 = Lowest reliability, *2 = Intermediate reliability, *3 = Highest reliability

Method

Grade

Requirements

Bedrock
Borehole

R1

Derived from bedrock borehole temperature profile. No specific
requirements or information on depth, location, or other variables.

R2

Proven stable temperature profile.
Maximum borehole depth greater than 90 m.

R3

Proven stable temperature profile.

Maximum borehole depth greater than 1,000 m.

Low possibility of local temperature perturbations (e.g. hydrothermal
circulation; active or residual basal shear heating from the ice sheet;
temperature profile not steady state).

Ice
Borehole

Derived from ice borehole temperature profile. No specific
requirements or information on depth, location, or other variables.

Ice sheet frozen to the bed.
Proven stable temperature profile.
Maximum borehole depth greater than 600 m.

Ice sheet frozen to the bed.

Proven stable temperature profile.

Maximum borehole depth greater than 1,000 m.

Low possibility of local temperature perturbations (e.g. hydrothermal
circulation; active or residual basal shear heating from the ice sheet;
temperature profile not steady state).

Unconsolidated
Sediment
Probe

S1

Derived from unconsolidated sediment temperature profile. No specific
requirements or information on depth, location, or other variables.

S2

Proven stable temperature profile.
Maximum probe depth greater than 3 m.
Marine measurements from water depths greater than 500 m.

S3

Proven stable temperature profile.

Maximum probe depth greater than 5 m.

Marine measurements from water depths greater than 1,000 m.

Low possibility of local temperature perturbations (e.g. hydrothermal
circulation; active or residual basal shear heating from the ice sheet;
temperature profile not steady state).




Justification of depth requirements

R2 90 m bedrock borehole depth requirement
Temperatures from the Dry Valley Drilling Project provided estimates of “equilibrium” gradient only
when deeper than 90 m (Decker, 1974; Decker et al., 1975; Pruss et al., 1974).

R3 1,000 m bedrock borehole depth requirement

Based on the skin depth calculations (Fig. 4 in the manuscript. Carslaw and Jaeger, 1959; Wangen,
2010), temperature variations of a one cycle periodicity less than 100,000 years do not penetrate
below ~1,000 m in ice or rock.

12 300 m ice borehole depth requirement
Based on the skin depth calculations (Fig. 4 in the manuscript), temperature variations of a one cycle
periodicity less than 10,000 years do not penetrate below ~300 m in ice or rock.

13 1,000 m ice borehole depth requirement
Based on the skin depth calculations (Fig. 4 in the manuscript), temperature variations of a one cycle
periodicity less than 100,000 years do not penetrate below ~1,000 m in ice or rock.

S2 3 m probe depth requirement
3 mis the penetration depth of ~12 kyr thermal variability at 400 m water depth calculated by Dziadek
et al. (2019). This skin depth increases at shallower water depths, and thins at greater depths.

S$2 500 m water depth requirement
Water column temperatures are more variable in depths shallower than ~500 m, although this depth
is variable (Dziadek et al., 2019; Wahlin et al., 2010).

S3 5 m probe depth requirement

5 m exceeds the maximum skin depth penetrated into the sediments by sea floor temperature
variations calculated by Dziadek et al. (2019). Temperature variations are within the measurement
error.

$3 1,000 m water depth requirement
Negligible sub-annual temperature variability at depths greater than 1,000 m (Dziadek et al., 2019).
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