General comments

Thank you for the opportunity to review this manuscript again. Compared with the
previous version, the manuscript has been improved, and the authors have revised and
clarified several points raised in my previous review. However, some issues have not yet been
adequately addressed. The authors should carefully consider the following comments before
the manuscript proceeds to the next stage.

Major comments
(1) The three components of the SAP framework are not consistently defined.

In the Abstract and earlier sections, the SAP framework consists of: (i) surface
hydrological processes, (ii) hydrological functions of the active layer, and (iii) hydrological
effects of permafrost change. However, Section 7.2 describes the three components as: (i)
surface hydrological processes, (ii) suprapermafrost hydrological processes, and (iii) thermal—
hydrological interactions between the active layer and permafrost.

These two classifications do not correspond directly to each other. The hydrological
functions of the active layer are related to suprapermafrost hydrological processes, but the
two concepts are not equivalent. Similarly, the hydrological effects of permafrost change
involving runoff, groundwater, and hydrological connectivity, whereas thermal—hydrological
interactions between the active layer and permafrost refer more specifically to processes
occurring at their interface. It is therefore unclear whether Section 7.2 redefines the SAP
framework or provides a further interpretation of the original framework.

In addition, the manuscript describes these components as “three spatial dimensions”.
Surface and active-layer hydrological processes have a clear vertical spatial relationship,
whereas the hydrological effects of permafrost change represent a category of hydrological
responses rather than a spatial dimension.

The authors should: (i) define the three components of the SAP framework consistently
throughout the manuscript; if the classification in Section 7.2 is intentionally different,
explain the correspondence between the two classifications and the reason for the change; and
(i1) clarify the spatial relationships, process linkages, and interactions among the three SAP

components.



(2) The effects of permafrost degradation on runoff and baseflow are not described
sufficiently accurately.

Lines 253-254 state that “Permafrost thaw also increases river discharge”. This wording
may suggest that permafrost degradation leads to increased river discharge. However, the
hydrological response to permafrost degradation varies considerably among regions. In some
regions, active-layer thickening and enhanced groundwater connectivity may increase
subsurface runoff or winter baseflow. In other regions, increased infiltration, subsurface
storage, and evapotranspiration may reduce surface runoff, seasonal runoff, or even annual
runoff.

(3) The treatment of conference abstracts requires clarification.

Lines 115-118 state that conference abstracts or grey literature without detailed
methodological descriptions were excluded. However, several AGU and EGU conference
abstracts are cited in the main text to support specific statements. One example is:

van Meerveld, I.: The (ir)relevance of plot- and hillslope scale processes for catchment
runoff, EGU General Assembly 2024, Vienna, Austria, EGU24-6684,
https://doi.org/10.5194/egusphere-egu24-6684, 2024.

The authors should clarify whether these conference abstracts are included among the
225 studies retained for the final synthesis.

(4) Winter runoff, baseflow, and low flow should not be treated as synonymous terms.

Lines 600-601 state that “Winter runoff, also referred to as baseflow, low-flow, or cold-
season runoff, has exhibited a clear upward trend.” This wording treats these terms as
equivalent. However, winter runoff and cold-season runoff are defined by the period of flow,
baseflow is a component of streamflow, and low flow describes a flow condition. Although
baseflow may account for a large proportion of winter runoff in some permafrost regions,
these terms are not interchangeable. The authors should revise this sentence and use the
relevant terms consistently throughout the manuscript.

(5) Figure 1 does not clearly represent the seasonal dynamics of the active layer.

Figure 1 does not clearly represent the seasonal changes in the active layer. The active-

layer boundary and the frozen/thawed ground conditions appear nearly identical in the spring,

summer, and autumn panels. Consequently, the figure does not clearly show how the active



layer changes among the three seasons. The authors should revise Figure 1 to make the
seasonal differences more apparent.
(6) Permafrost terminology still requires systematic correction.

In my previous review, I asked the authors to standardize the use of “melt” and “thaw”,
but these terms are still misused in the latest version. “Thaw” should be used for permafrost
or frozen ground, whereas “melt” should be used for solid water such as ground ice or soil
ice. For example, “partial melting of permafrost” and “melted permafrost” are still used at
Lines 387-390, and “melting front” is also used in the figures. In addition, “permafrost
meltwater recharge” on Page 32 and “Permafrost thaw meltwater” in Table 1 should be
further checked and standardized.

The term “seasonal permafrost” is used at Lines 358 and 379, but its intended meaning
is unclear. If the authors intend to refer to ground that freezes seasonally, “seasonally frozen
ground” should be used.

(7) The references and DOIs require systematic verification.

The DOI provided for Ye et al. (2009), “10.1029/2009JD10537, does not match the
original publication. The correct DOI is “10.1029/2008JD010537”.

The authors should systematically verify all references against the original publications,
including the authors, publication years, volumes, issues, page ranges, DOIs, and citation-year

suffixes.



