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terial currently presented in tables should also be presented in figures to assist with
interpretation and have made those changes. We have also incorporated the vast
majority of individual comments as detailed below.

Stronger visuals: Comment: In the final paragraph of the introduction, you mention
that a study of this kind has never been done. This would be more convincing if you
provided a map that shows the study region in context, with sites of other studies
labelled. Make it clear that this study is new, and in a region where a study like this is
important and required.

Response: Inset has been added to Figure 1 which shows the study basins in the
regional context of the Arctic as a whole. We have modified the text to make it clear
that analysis of data for these basins is new. That is, the new part of this study is that
we look into the changes of the rivers of different scale in two basins of large rivers
which lie fully in the continuous permafrost zone. All other big rivers are situated in
different zones (discontinuous, sporadic, no permafrost). We were unable to include
a map showing the location of all other studies as we do not have GIS information for
these other studies.

Comment: Section 2.1: Refer to a figure that shows what you describe.

Response: Reference to Figure 1 added to Section 2.1. Reference to Figure 2 is added
to Section 2.3

Comment: Section 2.3: It could be helpful to see the stations plotted over land category.
Response: Yes, we added a new map showing the landscapes as new Figure 2.

Comment: Section 3.1: Histograms or kernel density estimation may be helpful in
expressing some of this information. ie: y-axis: frequency, x-axis: catchment size, or
elevation above sea level, or length of series, etc.

Response: As we have only 22 gauges we believe that presenting these data in tabular
form in Table 1 is more useful for the reader.
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Comment: Tables 3-8 are hard to interpret as a reader. Express this information in
graphical form, either instead of or in addition to the tables. The green and brown
colours are also hard to see as a colour-blind person. You could label the rows instead.

Response: Extra rows added to Tables 1, 2, 3, and 4 to make it clear which rows
correspond to Yana Basin and which to Indigirka Basin in order to remove the issue for
colour-blind readers. An additional figure (Figure 1) has been added to the manuscript
to represent the changes of monthly and annual stream flow, but the Tables have been
retained to provide the reader with the actual numbers as we think that presenting the
actual numbers is important.

Comment: Of the figures that are shown in the supplementary information, why were
those specific stations chosen?

Response: These stations show the best examples of the behaviour we are describing,
and so were therefore included in the paper. The figures were moved to the supple-
mentary section at the request of the Editor on the stage of submitting the paper as
they felt there was too much information in the paper itself.

Comment: Section 4.2.1: Refer to a figure that shows what you describe.

Response: This section describes the changes of rain versus snow in May and
September. We think the information in Table 5 is sufficient. It is not clear how a
figure would make this clearer..

Comment: Section 4.4.1: Where do these subclusters exist in space?

Response: We examined the characteristics of the catchments within the groups and
looked into various aspects which could aggregate them in a cluster and could not find
any common features, either spatially or with regard to other catchment characteristics,
eg size, aspect, latitude, altitude etc.

Comment: Section 4.4.5: Is this information displayed somewhere in a table or figure?
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Response: We added an additional table to the supplementary material which provides
these data. Further Discussion:

Comment: Line 221: Why was twenty percent chosen as the threshold? Is this robust?
Do spring rain events ever falsely trigger this threshold?

Response: The authors derived that 20% threshold by experimenting with different val-
ues. To verify that it was working as expected, we checked every gauge for every year
visually to confirm the correctness of the date. We also introduced more explanation
in the text as the following “There are different ways to determine a freshet start date.
For example, Lesack et al. (2013) defined the initiation of freshet discharge based on a
threshold value of 3% increase in discharge per day. In this study where non-freezing
and freezing rivers were investigated, different approach was considered to be more
appropriate. A day was defined as a freshet flood start date if its discharge reached
or exceeded 20% of the average discharge value in the studied year. All the stream-
flow series were visually checked up for the correctness of such assumption.” We also
added this publication to the reference list Lesack, L. F. W., P. Marsh, F. E. Hicks, and
D. L. Forbes (2013), Timing, duration, and magnitude of peak annual water-levels dur-
ing ice breakup in the Mackenzie Delta and the role of river discharge, Water Resour.
Res., 49, 82348249, doi:10.1002/2012WR013198.

Comment: 2. Section 3.2: What assumptions underpin these statistical tests? Can
you briefly justify their use here? What are limits to applying these tests?

Response: In this study, we applied the combination of widely used statistical methods
for the trend detection and assessment of their values in hydrometeorological data.
We really do not think it is necessary to describe those methods in this paper. General
guidance with detailed description of different types of tests and their adequate applica-
tion can be found in Kundzewicz and Robson (2004). We added this reference and the
changed the text in the beginning of the Section 3.2. Kundzewicz and Robson, 2004.
Change detection in hydrological recordsaATa review of the methodology. Hydrological
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Sciences Journal des Sciences Hydrologiques 49: 7-19
Comment: Line 246: “proved” or “suggested”?
Response: Changed to “suggested”

Comment: Line 278: Why was change point analysis not conducted for all thirteen
stations?

Response: Because some stations had many gaps in the data which didn’t allow for
change point test.

Comment: Does the variability of the variables studied change after a change point?

Response: That’s a very good question. We didn’t study that issue in the current paper,
but will look at it further in the future.

Comment: Line 505: How can you draw conclusions about trends in winter precipitation
if there are uncertainties of over one hundred percent?

Response: Uncertainties in snow volumes due to wind are well known, we do not have
the wind data to correct the precipitation. Therefore, we draw our conclusions on the
data we have, giving the reader an understanding of the related uncertainties.

Comment: Line 515: Why is it controversial?

Response: We actually meant multidirectional trends of soil temperature at Oymyakon
and Verhoyansk stations. As the issue with Oymyakon data is clarified (see following
comment) the data is not controversial. We eliminated this phrase.

Comment: Line 517: What is the mechanism that would cause an increase in liquid
precipitation to cause soil temperature to drop? | would think that liquid precipitation
would warm permafrost through advective heat transport, so please explain to me why
| would be wrong.

Response: The data have shown that the monthly soil temperature at 0.8 m depth
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dropped on average by -2.8°Dg (1966-2015) in summer, at the same time air temper-
ature increased and the amount of liquid precipitation increased. We think that the
decrease of soil temperature happens due to increase of late summer liquid precipi-
tation which may cause the saturation of clayish soil and the increase of ice content
which would take longer to melt in summer. But we have looked at the data more care-
fully and investigated the temperature at 0.4 m depth. The figure (Figure 2) shows that
those radical changes happened in two years — from 1999 to 2001 which seems impos-
sible without any artificial reason. Therefore, we conclude that the data is wrong. We
made the following changes in the text Lines 552-557: “Air temperature increases in
May-July period at Oymyakon station, soil temperature dropped on average by -2.8°Da
(1966-2015) in summer. Therefore we suggest that the data of Oymyakon station is
not reliable as the decrease of soil temperature has happened in abrupt manner which
would not be possible without artificial reasons. Additionally, the increase of liquid
precipitation would warm permafrost through advective heat transport.”

Comment: Line 520: You say that the trends agree with each other. Explain the mech-
anisms that cause you to conclude that they agree.

Response: The section about soil temperature at Verkhoyansk and Ust’-Moma sta-
tions was revised as follows. Lines 560-566: “ldentified trends of air, soil temperature
and precipitation at Verkhoyansk and Ust'-Moma stations agree with each other. At
Verkhoyansk soil temperature increase in May-September follows air temperature up-
ward tendency in April-August with one month delay. Soil temperature drop in winter
may be caused by decrease of snow depth (Sherstukov, 2008) due to identified statis-
tically significant decrease of precipitation in cold season from October to April (Table
4). At Ust’-Moma soil temperature increase from May to November could be explained
by statistically significant air temperature rise for nine months out of twelve.”

Comment: Line 546: Is there a correlation between streamflow to liquid precipitation
fraction that you could use to bolster your argument?
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Response: We studied the correlation between monthly streamflow and precipitation
in September for 4 small watersheds (area < 100 km2) where meteorological stations
are located nearby (Figure 3). The correlation coefficient varies from 0.16 to 0.59 for
liquid precipitation and from 0.14 to 0.60 for total precipitation (Figure 3-4). We could
not explain the reasons of low correlation at gauge 3433 (Figure 3). It is also worth
noting that for gauge 3501, the correlation coefficient increases from 0.27 to 0.46 for
total and liquid precipitation respectively. We also added more information about that
issue in Discussion Section 5.4.1 Autumn

Comment: Section 5.4.3: Are trends in freshet related to elevation of the station? Are
changes occurring faster at higher elevations?

Response: No. there are no correlations with either the elevation neither the area of
the basin.

Comment: Section 5.5.2: You should focus this section to discussing your results. You
mention a longer growing season, but is agriculture significant in your study region? Is
the reanalysis data for the study region? You say that “Rawlins et al. (2010) argue that
evaporation is growing”; do you mean evapotranspiration is increasing?

Response: We believe that the discussion session is a useful place to put our results
in the context of previous findings. This is what we are attempting to do here. The
changes of growing season length affect native vegetation as much as agricultural
plants. Therefore this issue is within the scope of the discussion. Yes, we clarified
the sentences as follows: Lines 681-682: “On the other hand, Rawlins et al. (2010)
argue that evapotranspiration is increasing. This is supported by reanalysis data for
the pan-Arctic domain.”

Comment: Section 5.6.2: In addition to contributing to total streamflow, glaciers tend
to reduce the year to year variability of summer streamflow. This is because in hot/dry
summers, increased melting partially compensates for reduced rain, while in cool/wet
summers, reduced melting partially compensates for increased rain. You could also
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investigate the year to year variability of July/August total streamflow to further investi-
gate if/where glaciers are important in these basins.

Response: This is an interesting point, but is beyond the scope of the current paper.
We will consider it in future exploration of the data.

Comment: Section 5.7: How does the input from these rivers into the Arctic Ocean
compare in magnitude to input from other rivers (such as the Big 6 that you mention
earlier)? If the input from your study is much less, then it is harder to link your results
to ocean circulation.

Response: Added a comparison of Yana and Indigirka flows to the total inflow to
the Arctic Sea to the paper, along with a discussion of potential impacts on the East
Siberian Sea and two new references.

Comment: Line 727: You say that increases in air temperature are reflected in soil
temperature and length of the thaw season. Is it? You have soil temperature stations
that behave differently than each other and | am not convinced that you can conclude
that increases in air temperature are reflected in the soil temperature. | am not saying
that the increased temperature isn’t reflected in the soil temperature, only that you need
to be more clear, explicit, and convincing in your discussion.

Response: As the issue with Oymyakon data is clarified (see the reply for the 8 ques-
tion above) we may conclude that the increases in air temperature are reflected in soil
temperature and length of the thaw season. We corrected the text at lines 785-786:
“The increase in air temperature is also reflected in soil temperature and the length of
the thaw season.”

Comment: Line 757: Your study does not investigate how the changes are impact-
ing large scale features in Arctic ecosystems, and so you cannot conclude that "these
changes are having large-scale effects on the Arctic ecosystem”. Keep your conclu-
sions within the scope of your results and discussion.
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Response: Agree. Deleted

Comment: Line 758: This is your first mention of how your study relates to the livelihood
of northern peoples. Don'’t introduce new information in your conclusion, and again,
keep your conclusions within the scope of your results and discussion.

Response: Agree. Deleted.

Other: Comment: In the introduction, it is hard to mention the dynamics of major
Arctic rivers without mentioning glaciers. Briefly consider the analysis of large-scale
basins, including Mackenzie, Yukon, and Ob, for example as presented in “Global-scale
hydrological response to future glacier mass loss” by Huss and Hock, 2018.

Response: We added a short consideration of the glacier runoff issue. Lines 55-59:
“There are also the studies of glacier retreat and their input into increased stream-
flow of the Arctic Rivers (Dyurgerov and Carter, 2004). Bliss et al. (2014) assessing
global-scale response of glacier runoff to climate change based scenario modelling
have proposed that Canadian and Russian Arctic exhibits steady increases of glacier
runoff and affect hydrological regime.” Following the comment we also added some
more discussion in Section 5.6.2 Glaciers,.. “Huss and Hock (2018) estimated hydro-
logical response to current and future glacier mass loss; according to their simulations,
annual maximum input of glacier runoff to streamflow in the Indigirka River basin have
been passed in the period of 1980-2010 and expected to decline in the future., It will
also be accompanied by the change of timing of glacier runoff. In the Indigirka River
basin glacier runoff is expected to increase by 20-40% in June and drop by 20% in
average in other months (Huss and Hock, 2018).”

Comment: Line 85: What are the “other complex hydrological consequences” you refer
to?

Response: We clarified “other complex hydrological consequences”. “Permafrost
degradation could cause greater connectivity between surface and subsurface wa-
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ter (Walvoord and Kurylyk, 2016), talik development (Yoshikawa and Hinzman, 2003;
Smith et al., 2005; Jepsen et al., 2013) and other complex hydrological consequences,
such as land-cover changes that can alter basin runoff production in permafrost region
(Quinton et al., 2011), and the changes in the wetland-dominated basins that charac-
terize the southern margin of permafrost (Connon et al., 2014).”

Comment: In the final paragraph of the introduction, it would improve clarity if you give
more details about what you will do. l.e.: "This study is structured as follows: in Part Il
we will [blank]. In Part Ill, we will [blank]" etc. Make it clear what your methods will be
and how they will achieve the goal you state.

Response: Added overview of the paper at the end of the Introduction.

Comment: Line 119: What is meant by “record”? Is it a regional record? A global
record?

Response: The temperature reaches record levels for the Northern Hemisphere. Clar-
ified.
Comment: Line 120: How is “cold” defined?

Response: Pole of cold is defined where minimum temperature is observed. It is a
widely-used term.

Comment: Line 134: How is “small” defined?

Response: Added minimum and maximum values of glaciers area. *“) and small
glaciers with minimum and maximum area defined as 0.024 and 5.76 km2 (GLIMS
and NSIDC, 2005, updated 2017) are typical”

Comment: Line 153: “deglaciation waters” should be “glacier runoff”. Also, melt from
glaciers, aufeises, and snowfields contribute to streamflow, not rainfall. Be precise with
language.

Response: Corrected
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Comment: Line 175: Does “they” refer to taliks or to rivers?

Response: We meant rivers. Corrected to “Taliks with thicknesses of several meters
typically exist under small and middle-sized rivers even if the rivers may freeze in win-
ter”

Comment: Line 185: A more up to date reference would be better, if possible. | suspect
the number of aufeises and their area has changed since the 1970’s.

Response: There is the study of the aufeis changes in the region. It is in review at
the moment. The updated assessments and the reference were added. Makarieva,
0., Shikhov, A., Nesterova, N., and Ostashov, A.: Aufeis of the Indigirka river basin
(Russia): the database from historical data and recent Landsat images, Earth Syst.
Sci. Data Discuss., https://doi.org/10.5194/essd-2018-99, in review, 2018.

Comment: Line 186: How does a basin have 4% aufeis if you say that the area share
ranges from 0.4 to 1.3 percent?

Response: We wrote that area averages from 0.4 to 1.3. 4% is very high value which
is found only for some rivers.

Comment: Line 198: Glacier modelling has changed since the 1970’s, and so a more
up to date reference would be better.

Response: We carried out a literature search and didn’t find any newer assessments
of glacier runoff input to streamflow for the studied rivers.

Comment: Section 2: Are there dams in the region? Are these rivers modified or used
by humans in any way (ie: agriculture, municipal water supply)?

Response: No, there are no dams in the region. The water can be used for water supply
but all the gauges were checked for the information if the streamflow was modified. In
this study we used the streamflow which was not modified by any human use.

Comment: Section 3.2, and then throughout the study: Trends describe a slope, and in
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a time series, should be in units of [y-axis unit like mm or C]/time. You need to be more
clear about if you are referring to slope of trendline, total difference over period (and
how this is calculated), and how percentage change since the beginning of observa-
tions is calculated. How do you account for the fact that different stations have different
length of observations when you compute the total change over period of observation?
Throughout the manuscript you need to be much clearer about what you mean when
you refer to trends, total changes, and their units.

Response: Because each station has a different length available we are unable to
calculate changes over a consistent time period. Most of our results are presented
in the form of total change over the whole period. We published the database and
give the link to it in the paper, so everyone can explore the data in the way it will
be useful to his/her studies. In Section 3.2, we describe how the total changes from
the beginning of the observations were estimated: Trend values were estimated with
Theil-Sen estimator (Sen, 1968) and are given in the relevant data units along with
the percentage change since the beginning of observations. Note that the trends are
presented for the entire period of observations, and not for the period after the change
point was identified, as there can be multiple trends within the period of observations.
In some (specified) cases, the significance level was relaxed to the value NA>0.05.

Comment: Line 288: Do you mean per month or per year? It is unclear what this
sentence means.

Response: Corrected. Average statistically significant decrease in winter months
ranges from -3.0 to -6.7 mm per month or -44-92 %.

Comment: Line 299-301: It sounds like you are talking about a total decrease over the
period of observation, but you refer to it as a “decrease” and “trend”. Be more clear
about what you are talking about.

Response: Corrected. Three stations in the Indigirka River basin experienced negative
trends at the level of significance 0.05<p<0.08 with reduction of precipitation about -

C12

TCD

Interactive
comment

Printer-friendly version



https://www.the-cryosphere-discuss.net/
https://www.the-cryosphere-discuss.net/tc-2018-157/tc-2018-157-AC1-print.pdf
https://www.the-cryosphere-discuss.net/tc-2018-157
http://creativecommons.org/licenses/by/3.0/

28% or 15 mm per season.
Comment: Line 337: What is meant by “Change point in increasing tendency”?
Response: Deleted “increasing tendency”

Comment: Line 387: How can you note a negative tendency if no trends are statistically
significant?
Response: Deleted “negative tendency”

Comment: Line 408: What is a “trend rate”? The units then provided are neither trends
nor rates.

Response: Corrected. In October, streamflow increases at 15 out of 22 gauges (in
average by 61% or 2.0 mm) and in November at 11 out of 17 non-frozen gauges (in
average by 54% or 0.4 mm) (Table 7-8, Fig. S7-S8).

Comment: Line 458: How are “small” and “large” rivers defined?

Response: We clarified the text. In the rivers with basin area less than 2000 km2,
freshet starts in the middle of third week of May (May 11-18); for the larger rivers this
date shifts to the middle of the fourth week (May 25, on average).

Comment: Section 4.4.6: Causal links should be explored in discussion, not in results.
This causality needs to be further explored as well, and not just presented as fact.

Response: We agree. We eliminated the sentence “Air temperature increase in the last
decades has led to significantly earlier freshet starting dates” in this section. Section
5.4.3 contains the discussion of casual links of changes of freshet onset dates.

Comment: Line 471: What is meant by “highest temperature”?

Response: The word anomaly was missing. The sentence is corrected. According
to Dzhamalov et al. (2012) the warmest decade in Russia was 1990-2000, while the
highest temperature anomaly was recorded in 2007 (temperature anomaly of +2.06
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°D3g), followed by 1995 (anomaly of +2.04 °Dg) and 2008 (anomaly of +1.88 °Dg).
Comment: Line 476: What is meant by “average cumulative value”?

Response: Average cumulative value was corrected to average annual value. The
annual air temperature increase in Yana and Indigirka river basins with average annual
value about +2.1 °Dg (1966—2015) and trends from +0.16 to +0.46 °Dg per 10 years
slightly exceeds other observations.

Comment: Line 488: “relatively homogeneous”; relative to what?

Response: It suggests that the actual MAAT trend for last 40 years is spatially homoge-
nous for the Yana and Indigirka river basins. Trend values exceeding 0.3 °Da/year
slightly outnumber globally reported ones and agree with other regional estimations of
0.03-0.05 °Da/year (Pavlov and Malkova, 2009). Deleted “relatively”.

Comment: Line 543: Say the number of stations, not “more than 3/4”
Response: Corrected. “more than 3/4” changed for 17.

Comment: Line 544: How do you conclude that precipitation has increased at ten
stations if nine trends are insignificant?

Response: Corrected. In September, air temperature and precipitation increased only
at 2 and 1 meteorological stations out of 13 respectively.

Comment: Line 583: You mention decreases in maximum ice thickness, but this means
little without mentioning the mean maximum ice thickness for context.

Response: We added average maximum ice thickness for the rivers. “Shiklomanov
and Lammers (2014) report significant negative linear trends for the outlet gauges of
the Lena, Yenisey and Yana Rivers where decreases in maximum ice thickness over
1955-2012 reached up to 73, 46 and 33 cm respectively. Average values of maximum
ice thickness for the same rivers were about 180, 105 and 153 cm respectively for the
period 1955-1992 (Vuglinsky, 2000).”
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Comment: Line 593: What is meant by “changes”? Change in daily streamflow? Be
explicit.

Response: Corrected. The changes of monthly streamflow in May occur in an abrupt
manner

Comment: Line 594: What does “extraordinarily high” mean?

Response: “Extraordinarily high” means that out of 22 gauges, at 9 of them monthly
streamflow in one of those years was historically highest, at other 6 gauges streamflow
was the second highest among the observations with three of them differing less than
5% from historical, other 3 — from 11 to 27%. We added that information as the fol-
lowing: Lines 636-639 “Monthly flow in May 1967 or 1968 exceeded monthly average
by 3.8 — 6.5 times. Moreover, at 9 gauges out of 22 it was the highest flow through
the whole period of observations. At other 6 gauges streamflow was the second high-
est among the observations with three of them differing less than 5% from historical
maximum, other 3 — from 11 to 27%.”

Comment: Line 601: What does "in most cases" mean when you are talking about five
basins? The phrase "can be attributed" is used without explicitly showing why it can be
attributed.

Response: We corrected for “Another 5 basins have shown the shift of flow in May
during the period from 1980 to 1999. In 4 cases of 5 that shift can be attributed to
earlier freshet.”

Comment: Line 671: 0.30% of what? Be clear.

Response: Corrected. “In the headwaters of the Indigirka river (ID 3488, 51100 km2)
the glaciers share is the highest among studied rivers and amounts up to 0.30% of the
area share. .. “

Comment: Line 685: How is “tiny” defined?
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Response: We defined “tiny”. “But the same pattern of more early change points at
downstream gauge is observed at nested gauges of the Adycha river (ID 3443, 3445)
where glacier impact would be negligible due to their tiny area (about 1.35 km2 in
total).”

Comment: Lines 687-688: Why are rock glaciers described in terms of number per 100
km2, while aufeises are described in terms of percentage of basin area?

Response: Because this is the only information which was found in the literature. Sen-
tence Structure, Grammar, and Technical Comments:

Comment: Line 20-21: Do the 9 out of 19 rivers refer to freezing rivers?

Response: Clarified the sentence. “In November and December, increases are seen
in 9 out of 19 rivers which do not freeze in November (54%, 0.4 mm) and 6 out of 17
rivers non-freezing in December (95%, 0.15 mm), respectively.”

Comment: Line 52: “agree” should be “agrees” since it refers to “change”, not
“changes”

Response: Corrected.
Comment: Line 87: “assessment” should be “assessments” and “is” should be “are”
Response: Corrected.

Comment: Line 109: “Mainly the terrain is mountainous” should be “The terrain is
mainly mountainous”

Response: Corrected.

Comment: Line 120: Do you mean to say “changes” or “ranges”?
Response: Ranges. Corrected.

Comment: Line 207: “, two” should be “, but two”
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Response: Corrected.

Comment: Line 224: “values” or “errors”? Additionally, how do you know the errors of
these measurements?

Response: We mean errors. Corrected. Also we have given additional reference on
possible errors of streamflow values. “In general the uncertainties associated with dis-
charge determination significantly change from year to year and strongly depend on
the computational methods used and frequency of discharge measurements (Shiklo-
manov et. al, 2006). Possible errors in flow values shown in the database as reliable
are as follows for all gauges: average annual flow errors do not exceed 10%, monthly
flows errors are 10-15% for the open channel period and 20-25% for winter months.
The errors of “approximate” flow, placed in the database in parentheses, can exceed
the values indicated above by 2-3 times (State water cadastre, 1979). The errors for
large rivers streamflow may be slightly lower: monthly flows errors are 4-12 % for the
open channel period and 17 % for winter months in the Lena River basin (Shiklomanov
et al., 2006).”

Comment: Lines 289-291: Restructure this sentence so that its format is the same
when describing the trends in July and August.

Response: Corrected

Comment: Line 297: The phrase “was carried out” is passive. Use active phrases
instead. l.e.: “We evaluated cold season precipitation: : :”. Passive phrasing happens
multiple times throughout the manuscript.

Response: | am not sure what the reviewer is getting at here. Passive text is common
in the scientific literature. No change made.

Comment: Line 302: “Positive trend” should be “A positive trend”. This type of error
occurs multiple times throughout the manuscript.

Response: Corrected at multiple places in the manuscript.
C17

TCD

Interactive
comment

Printer-friendly version



https://www.the-cryosphere-discuss.net/
https://www.the-cryosphere-discuss.net/tc-2018-157/tc-2018-157-AC1-print.pdf
https://www.the-cryosphere-discuss.net/tc-2018-157
http://creativecommons.org/licenses/by/3.0/

Comment: Line 303: “the values” should just be “values”.

TCD

Response: Corrected. ¢

Comment: Line 338: “from by” is a typo.

Response: Corrected. Interactive
comment

Comment: Line 340: “for the last fifteen years” or “over the last fifteen years”?
Response: Corrected.

Comment: Line 342: Have “along with” clause at the end of the sentence.
Response: Moved ‘along with’ to end of sentence as suggested.

Comment: Line 344: “in average” should be “on average”

Response: Corrected.

Comment: Line 353: “account for the increase by” is unclear. Do you mean “on aver-
age, temperature increases by”?

Response: Yes. Corrected.

Comment: Line 366: It is more clear to say “observed at twelve of the twenty-one
studied gauges.”

Response: Corrected.
Comment: Line 375: missing units when mentioning the minimum area.

Response: Corrected.

Comment: Line 379: “monotonical” should be “monotonic” Printer-friendly version
Response: Corrected.

Comment: Line 473-474: “the anomaly” should be “anomaly”
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Response: Corrected.

TCD

Comment: Line 489: Remove the comma ¢

Response: Corrected.

Comment: Line 525: “comparative” should be “compared” Interactive
comment

Response: Corrected.

Comment: Line 531: “at least in at least” is a typo.
Response: Corrected.

Comment: Line 574: “larger” should be “larger than”
Response: Corrected.

Comment: Line 576: “the continuous permafrost” should be “regions of continuous
permafrost”, or “the continuous permafrost zone”

Response: Corrected.
Comment: Line 614: “driver” should be “drivers”
Response: Corrected.

Comment: Line 661: There is a font change, although this could be an issue of the
PDF and not the manuscript.

Response: Corrected.

Please also note the supplement to this comment:

https://www.the-cryosphere-discuss.net/tc-2018-157/tc-2018-157-AC1-
supplement.pdf
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Fig. 1. Change in monthly streamflow represented as a %, along with the period in which that

change occurred. Data are for both Yana and Indigirka river basins and are sorted in order of

basin area.
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Fig. 2. Soil temperature at 0.4 m depth, Oymyakon,1985-2013
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Indigirka River basin
Nera, 24585 523 3516 1060 %3 [ 0.53 0.51
g . 1966-
Agayakan, 24684 776 3501 1120 84.4 2015 0.27 0.46
Yana River basin
Ust-Charky, & 1966- &
24371 273 3478 520 22.6 2007 0.60 0.59
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24266 137 3433 320 183 2015 0.14 0.16
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Fig. 3. Table 1 Correlation coefficient of monthly streamflow and precipitation in September at
small basins
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Fig. 4. Dependence of streamflow on liquid precipitation in September, Ust-Charky meteoro-
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