Reply comments on reviewer 2#:

Specific comments
This paper entitled “Response of freeze-thaw processes to experimental warming in the
permafrost regions of the central Qinghai-Tibet Plateau,” by Shengyun Chen et al, reports
the effects of an open top chamber warming experiment over three years. The authors
measured air and soil temperature, soil moisture, and soil salinity with and without
chambers. The study is basically methodologically sound and the manuscript is well
written and readable. The figures are also very well done. However, the scientific
justification for the study is very weak, and the performed work seems more like a
methodological proof of concept or a component of a larger study than a full-fledged
experiment. Given how long open top chambers have been used and the purely
observational nature of this study, it is not clear what this paper contributes to a larger
understanding of the effects of climate change on freeze-thaw dynamics or related
hydrological and ecological processes.

Reply: Thank you very much for the constructive comments and suggestions which help to
improve this manuscript. Up to now, a quantitatively systematic assessment is extremely lacking
about the response of freeze-thaw processes including freezing/thawing index and soil freeze-thaw
processes, and permafrost figured by ALT to climate warming in the permafrost regions of the
Qinghai-Tibet Plateau. In this study, we used the monitoring data of air temperature and shallow
soil hydrothermal condition within and without OTCs during 2009-2011, to quantitatively assess
the response characteristics of freeze-thaw processes and ALT in the alpine swamp meadow and
the alpine steppe ecosystems to OTCs experimental warming in the permafrost regions of the
Beiluhe Basin of the central Qinghai-Tibet Plateau. Therefore, our study is to mainly reveal the
quantitative effect of OTCs experimental warming on freeze-thaw processes and permafrost
represented by ALT in the Qinghai-Tibet Plateau, but is not a methodological proof of concept or a
component of a larger study. In order to clearly reflect the above main objectives of this study, we
have revised the Abstract and Introduction sections. In addition, we also added some explanation

in the Introduction section as following:

1) Based on the long-term monitoring data in the permafrost regions of the QTP, some studies
have revealed respectively the indubitable facts about changes in FI/TI, soil freeze-thaw
processes and ALT owing to climate warming (e.g., Jiang et al., 2008; Li et al., 2012a; Wu et
al., 2015).

2) Under a certain increase of air temperature using OTCs facility, we attempted to mainly
answer the following questions: 1) how experimental warming affected freeze-thaw processes,
and 2) to what extent the warming affected permafrost represented by ALT in the alpine
swamp meadow and the alpine steppe ecosystems.

A few specific suggestions for improving the manuscript:
1. This seems a little like a study in search of a response variable. Simply installing
chambers and measuring if they effected soil temperature and moisture does not advance
our understanding of how air temperature and soil temperature are related, nor does it
provide novel insight into the ecological concerns raised by the authors in the
introduction (links with vegetation, biogeochemical cycles, or permafrost degradation).
Were there other parameters measured at these sites that could be leveraged to tell a more
engaging story?

Reply: Thanks for your comments. In this study, using the monitoring data of air temperature and
shallow soil hydrothermal condition with and without OTCs during 2009-2011, a systematic
response of freeze-thaw processes including freezing/thawing index and soil freeze-thaw
processes, and permafrost represented by ALT in the alpine swamp meadow and the alpine steppe
ecosystems to OTCs experimental warming were quantitatively assessed in the Qinghai-Tibet
Plateau. Therefore, freezing/thawing index, soil freeze-thaw processes and permafrost were the
main variables in this manuscript. In order to describe changes in these variables and their effect
on alpine ecosystem, carbon feedback and engineering infrastructure and so on under climate
warming, we have cited the large number of references in the Introduction section. From our
monitoring data, we could clearly understand changes in soil temperature and soil moisture
content owing to OTCs experimental warming (e.g., Table 1, Fig. 4-7). Because air temperature

and soil temperature were not the main response variables in this study, we did not present their
relationship in the Introduction section. However, we moderately discussed them and their
relationship as microenvironment element in the Discussion section.
Actually, our original research object using OTCs facility is to reveal the response of plant
phenology and freeze-thaw processes to experimental warming. Thus, we also measured plant
phenology in the alpine swamp meadow and the alpine steppe. However, it is very regretful that
this parameter could not be leveraged to tell a more engaging story in this manuscript. It is our
hope that other parameters (e.g., vegetation productivity, soil carbon storage and greenhouse gas
emission, etc.) within and without OTCs in future.

2. If the study is purely methodological (reworking old questions of artefacts and advantages
of open top chambers), the authors should put their work in context. There are many
papers that use ITEX methodology, many of which discuss in depth issues with passive
warming chambers. It would be particularly relevant to discuss the effects of leaving the
chambers throughout the winter when they can influence heat exchange via preferential
snow accumulation.

Reply: Thanks for your suggestions. This study is not purely methodological statement of OTCs
facility. We used the monitoring data of air temperature and shallow soil hydrothermal condition
within and without OTCs, to quantitatively assess the response characteristics of freeze-thaw
processes and permafrost to OTCs experimental warming in the alpine swamp meadow and the
alpine steppe ecosystems in the central Qinghai-Tibet Plateau. Therefore, OTCs facility designed in
accordance with standards of the ITEX was simply discussed advantages and disadvantages in the
Discussion section. However, this passive warming facility has been widely used in the remote and
no-electric regions including the Arctic, Antarctica and Qinghai-Tibet Plateau, which is also
discussed about advantages and disadvantages (e.g., Wan et al., 2002; Bokhorst et al., 2013). In the
revised manuscript, we have added descriptions of snow cover that related to soil thermal condition
and freeze-thaw processes, and that is affected by OTCs facility in the Introduction and Discussion
sections as following:
1) Introduction section:

Soil freeze-thaw processes can be significantly affected by complexly environmental factors
including climate, snow cover, microtopography, vegetation and hydrology, etc. (Zhang, 2005;
Minke et al., 2009; Guglielmin et al., 2012; Wang et al., 2012; Wang et al., 2015).
2) Discussion section:
However, snow cover has a significant influence on the soil thermal condition due to the insulation
effect, which can result in an increase of mean annual soil temperature in the continuous permafrost
regions (Zhang, 2005). It may be an important contributor to the near-surface soil freeze-thaw
processes (Wang et al., 2015). In addition, deeper snow can be trapped in OTCs facility (Bokhorst
et al., 2013). Therefore, the effect of snow cover on soil freeze-thaw processes should be taken into
full account under OTCs warming in future.
Meanwhile, we added one reference:

Zhang, T.: Influence of the seasonal snow cover on the ground thermal regime: An overview,
Rev. Geophys., 43, RG4002, doi:10.1029/2004RG000157, 2005.
However, it is very regretful that we do not measure snow cover in present. We will monitor the
variable in future.

3. The extensive use of uncommon acronyms makes the paper hard to read. What can be a
shortcut for the authors becomes a stumbling block for readers. Most acronyms could and
should be removed, except for a few key terms.

Reply: Thank you for your suggestions. We have removed some uncommon acronyms except for
some key and common terms such as FI/TI (freeze/thaw index), OTCs (open-top chambers), CPs
(control plots), ALT (active layer thickness) and QTP (Qinghai-Tibet Plateau).

4. It would be helpful to develop a hypo-deductive framework around the research
questions. Stating a clear hypothesis would go a long way towards justifying the study
and preparing the readers to understand the implications of the results. It could also lead
to a more focused analytical structure, rather than just observing differences.

Reply: Thanks for your suggestions. We have added some sentences in the Discussion section:

Under a certain increase of air temperature using OTCs facility, we attempted to mainly answer
the following questions: 1) how experimental warming influenced freeze-thaw processes, and 2)
to what extent the warming affected permafrost represented by ALT in two typical alpine
grassland ecosystems.

