We thank the reviewer for the detailed and constructive comments, which we address point by point
below. We hope that our modifications will make the manuscript clearer and more complete.

We now try to provide a better account of these issues. The potential sampling bias is a good point. We
now mention it explicitly in a new subsection in the discussion, along with a brief summary of the
limitations of single-pass interferometry. In particular, we acknowledge the limitations imposed by the
height precision (e.g. for tracking slump floor dynamics), by the spatial resolution (e.g. for distinguishing
headwall retreat from processes on the slump floor), and by the temporal sampling (mentioned in the
discussion of rainfall-related processes). We also tried to highlight these issues more prominently
throughout the introduction (‘the comparatively large measurement noise’), the methods (‘As these
uncertainties are comparable to the signal magnitude, a detailed uncertainty analysis is required.’) and
the conclusion (first bullet point).

We cannot quite follow the details of the argument about the slumps that are smaller than 1 ha. Even for
smaller slumps (around Tuktoyaktuk, a typical smaller slump is around 0.3 ha in size), the resolution is



adequate for resolving those slumps: one pixel is about 100 m”2 (see Sec. 3.1.1.), a 0.3 ha slump is 3000
m”2, corresponding to 30 pixels. Clearly, a better resolution would be preferable.

We agree that our interpretation remains speculative because our data cannot separate the two
processes that are most likely implicated in the observed subdued activity. These are i) a debris/snow
cover and ii) heat flow into the cold slump material, and as i) reduces the energy input into the cold
slump, the two are not independent. To cleanly quantify the joint role of the two processes, in-situ
observations such as temperature profiles would likely be required. Unfortunately, we could not collect
such data in 2015. We plan to instrument several slumps in the Tuktoyaktuk coastlands in 2018 to
answer this question.

Despite the uncertainties, it is important to point out that the prevalence of an early-season veneer has
been reported regularly by fieldworkers. We cite two relevant papers (Lacelle et al. 2015, Lewkowicz
1987).

To better highlight these limitations, we have extended the discussions by explicitly acknowledging the
impossibility of attribution). We also draw attention to it in the conclusions.

We agree that this is a helpful addition. We have now added the elevation changes at one slump to Fig. 3
(image and time series). It is representative in that its elevation losses are very small at the beginning of
summer and then pick up in mid-July. We also refer to it repeatedly in the results and discussions..

We have tried to homogenize the presentation of the results, but slight discrepancies remain. The Lena
River Delta (Kurungnakh) region now includes time series of meteorological forcing to make it
comparable to the other study regions. The Tuktoyaktuk coastland figure (Fig. 2) now includes a map of
the seasonal elevation losses r_s, albeit not the TanDEM-X derived image itself (the slumps would be
much too small to see as the extent of the study region is > 100 km), but using a colour-coded point plot.
In Bykovsky, by contrast, the slumps are larger and the study area much smaller, so that we can show a
map of the elevation changes for the entire study area. The dynamics, which are shown in Fig. 6b) are
similar for all slumps (hence no clustering and no separate plot of cluster membership; we now mention
this explicitly in the text).



We have tried to clean up our descriptions:

e The methods section has been rewritten: in particular, the sub-seasonal rates r estimated from
successive image pairs are explicitly contrasted with the stacked seasonal rate estimatesr_s

e The caption of Fig. 3 mentions explicitly that we plotted the rate halfway between the two
successive image pairs (shown on the horizontal axis)

e The temporal extent is now explicitly mentioned in all captions

e We now explicitly mention the number of TanDEM-X acquisitions in the results as well as that
the results belonging to Fig. 3 were computed based on r

We apologize for the omission of line numbers. We are grateful for the comments on the supplement,
which we address below.

We are aware of the large amount of information contained in the submission. However, we felt the
uncertainty analyses/detailed methods (such as developments of statistical tests) did not warrant a
separate submission. At the same time, we feel it is important to describe certain technical aspects like
the biases in detail (not least because certain analyses are, as the reviewer rightly contends, close to the
technical limits imposed by the technique).

To improve the flow of the paper we have moved results-related figures from the supplement to the
main body of the document (cluster statistics and membership). We hope that this facilitates reading the
manuscript without recourse to the supplement.



We address the description of r_s above.

Agreed. We now qualify the strength of the correlation in the text as weak.

To clarify these issues, we have made two changes. We have renamed the quantity to along-track
interferometric time lag. The advantage over the spatial baseline is that it is much easier to interpret. We
have also cited a relevant paper (Suchandt and Runge; in both the text and the caption) that discusses
the concept of effective time separation (or baseline) in detail: loosely speaking it is the time separation
so that the along-track phase phi = 2*k*v_los*tau_eff, where v_los is the line of sight velocity of the
target. It differs from the standard concept for ATl systems in which one of the antennas is purely
passive.

We have considered adding a scale to the picture itself, but we think that the caption suffices.

We now mention that the absolute elevation changes sum to one. This is the same normalization we use
in the tests (Eq. S4).

The reason we show the maximum TDD is the potential link between the end-of-summer acceleration to
a crossing of a thaw depth threshold, which in turn would be related to the maximum TDD. We mention
the crossing of a thaw depth threshold in Sec. 5.

Good point, to which we do not have a compelling answer. We believe at least two factors to be
important. First, larger headwalls tend to have larger volume losses, but they also are prone to certain
uncertainty increasing measurement artefacts such as radar shadow, cf. discussion of uncertainties.
Second, selection biases will reinforce this effect, as slumps that are, for instance, small and stable would
have a high uncertainty and a low volume loss rate, and would thus less likely show detectable activity.



We realize this is not ideal. However, we tried shrinking the insets so we could include all four but found
the previous version to be more effective.

done

We have replaced slump area with headwall height

We have included Westermann et al. as an example for a mechanistic (as opposed to data-driven) model

done

done (but slight rephrasing)

done

Good point. The next sentence now reads: ‘Early summer mass wasting may also be subdued because
the incoming energy is used to warm the cold permafrost to the melting point before ablation can set in’

done

We have replaced ‘tundra lakes’ with ‘lakes’; the reason for not specifying the lakes further is their
geological diversity (glacial processes have likely contributed to shaping especially some of the larger
lakes)

Rephrased sentence



The input DEM was derived from TanDEM-X data acquired before or during the Science Phase.

We now provide details on the DEM (MVAP DEM, 2008, Northwest Territories Centre for Geomatics) in
the text.

We now refer to the subsidence associated with top-down thaw as permafrost thaw subsidence and
provide a citation. The attribute ‘isotropic’ is commonly employed to describe the spatially uniform
nature of the subsidence.

2 cm vs. 30-60 cm; now both sets of numbers are included in the main document, as is a reference to the
appropriate Fig. in the supplement

We have added two sentences on polycyclic activity in the introduction

Done; the figure has been moved to the main document.

The two peaks refer to the restricted time period shown in Fig. 4; we now reference Fig. 4 explicitly

Done, but in the discussions. There, we discuss sediment supply driven by mass wasting at the headwall,
and sediment evacuation from the scar zone. We also mention that our observations are insufficient for
resolving these processes.

We mention it in the text but do not discuss it in detail. Apart from the direct increase of volume losses
with headwall relief that would be expected if the planimetric backwasting was constant, there is also
evidence for increased backwasting at larger slumps (Lacelle et al. 2015), albeit at longer time scales.



done
Page 19, line 10: change ‘effect increased’ to ‘increase’

done



