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Supplementary information

Method

The supporting images are made by using ENVI application. The general process of outputting result
is calculating the MNDWTI and using the ROI tool to separate the Thermokarst lakes from other water

bodies. Besides, this article also selects a typical lake using ROI tool to study the law of lake changes.

The total results are shown below.
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Figure S1 Thermokarst Lake Area in 2000  Figure S2 Histogram of Thermokarst Lake Area In 2000
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Figure S3 Histogram of Typical Thermokarst Lake In 2000
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Figure S4 Thermokarst Lake Area in 2001 Figure S5 Histogram of Thermokarst Lake Area In 2001
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Figure S6 Histogram of Typical Thermokarst Lake In 2001
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Figure S7 Thermokarst Lake Area in 2002 Figure S8 Histogram of Thermokarst Lake Area In 2002
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Figure S9 Histogram of Typical Thermokarst Lake In 2002
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Figure S10 Thermokarst Lake Area in 2003 Figure S11 Histogram of Thermokarst Lake Area In 2003



[&] R Statistics View: MNDWI2003 - [m] X
File Help

BB Select Plot v

= Importv | Exportv (0 Options~

Min/Max/Mean: chosen lake 2003

10F ar E
08 [ ]
@ 06F + ]
=
L - 4
S 04 "
© E R
g’ 0.2
00| 2
02 F 4
-04 £ el E
0.0 0.5 1.0 1.5 2.0
Unknown
o x: Unknown | y. Data Value v| F o3
[Z Locate Statv  [EJ Report Precision™
ROT Sunmary Pixel Count ~
997
Basic Stats Min Max Mean StdDev
Band 1 -0.388843 1.028794 0.632390 0.381322
Histogram g Count Total Percent
Band 1 -0.388843 1 1 0.100301
Binsi ze=0. 006559 -0.383283 0 0.000000
-0.377724 0 1 0.000000
-0.372165 0 1 0.000000
0. 366605 1 2 0.100301 v
< >

Figure S12 Histogram of Typical Thermokarst Lake In 2003
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Figure S13 Thermokarst Lake Area in 2004 Figure S14 Histogram of Thermokarst Lake Area In 2004
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Figure S15 Histogram of Typical Thermokarst Lake In 2004
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Figure S16 Thermokarst Lake Area in 2005 Figure S17 Histogram of Thermokarst Lake Area In 2005
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Figure S18 Histogram of Typical Thermokarst Lake In 2005
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Figure S19 Thermokarst Lake Area in 2006 Figure S20 Histogram of Thermokarst Lake Area In 2006
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Figure S21 Histogram of Typical Thermokarst Lake In 2006
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Figure S22 Thermokarst Lake Area in 2007
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Figure 523 Histogram of Thermokarst Lake Area In 2007




O}

Select Plot v

™ Inportv | Export~ Options v
Min/Max/Mean: chosenlake
08 ]
06 + 3
S
T 04f ar 7
=
S 02 4 »
a
00 =
-02 -
04 ==
0.0 0.5 1.0 1 20
Unknown
) x: Unknown | y. Data Value v| 7 o
[ Locate Statv [ Report Precisionv
ROI Sunmary Pixel Count ~
chosenlake 900
chosenlake
Basic Stats Min Max Mean StdDey
Band 1 0. 362856 0.919489 0.666293 0.258831
Histogram 0y Count Total Percent
Band 1 0. 362856 1 1 0.111111
Binsize=0. 005029 -0.357827 0 1 0. 000000
—0.352798 0 1 0. 000000
—0.347769 0 1 0. 000000
—0.342740 0 1 0.000000
< >

Figure S24 Histogram of Typical Thermokarst Lake In 2007
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Figure S25 Thermokarst Lake Area in 2008 Figure 526 Histogram of Thermokarst Lake Area In 2008
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Figure S27 Histogram of Typical Thermokarst Lake In 2008
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Figure 528 Thermokarst Lake Area in 2009 Figure 529 Histogram of Thermokarst Lake Area In 2009
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Figure S30 Histogram of Typical Thermokarst Lake In 2009
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Figure S31 Thermokarst Lake Area in 2010 Figure S32 Histogram of Thermokarst Lake Area In 2010
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Figure S33 Histogram of Typical Thermokarst Lake In 2010
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Figure S34 Thermokarst Lake Area in 2011 Figure S35 Histogram of Thermokarst Lake Area In 2011
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Figure S36 Histogram of Typical Thermokarst Lake In 2011
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Figure S37 Thermokarst Lake Area in 2013 Figure S38 Histogram of Thermokarst Lake Area In 2013



Select Plot v

* Inportv |ed Export~ Options v
Min/Max/Mean: chosen lake
08| + 2
06 3
3
2 04f aF E
>
% 02 4 »
o o0k ar S
-02 | 3
-04 + 3
0.0 0.5 1.0 =) 2.0
Unknown
o x: Unknown | y. [Data Value v| 7 o
[ Locate Statv [0 Report Precision~
ROI Summary Pixel Count ~
chosen lake 1225
chosen lake
Basic Stats Min Max Mean StdDev
Band 1 -0.414372 0.941573 0. 419825 0.374509
Histogram jus Count Total Percent
Band 1 -0.414372 1 1 0.081633
Binsize=0. 005317 0. 409055 0 1 0.000000
-0.403737 0 1 0. 000000
-0.398420 1 2 0.081633
-0.393102 1 3 0.081633 v
< >

Figure S39 Histogram of Typical Thermokarst Lake In 2013

s

Select Plot v

* Inportv |od Export~v (3 Optionsv
Min/Max/Mean: lake
¥ '
1.0 |- JL =
d)
=
o — -
S 05 r
] »
a
0ol + ]
-0.5 n == L
0.0 0.5 1.0 135 2.0
Unknown
(7] x: Unknown v y. Data Value v f o
[ Locate Statv | Report Precision«¥
ROI Summary Pixel Count A
lake 6086
lake
Basic Stats Min Max Mean StdDev
Band 1 —0.453750 1.243697 0.508653 0.453619
Histogram g Count Total Percent
Band 1 0. 453750 2 2 0. 032868
Binsize=0. 006657 —0. 447094 0 2 0. 000000
-0.440437 3 5 0.049302
-0.433780 3 8 0.049302
-0.427124 4 12 0.065735 v
< >

Figure 540 Thermokarst Lake Area in 2014 Figure S41 Histogram of Thermokarst Lake Area In 2014
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Figure 542 Histogram of Typical Thermokarst Lake In 2014
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Figure S43 Thermokarst Lake Area in 2015 Figure S44 Histogram of Thermokarst Lake Area In 2015
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Figure 545 Histogram of Typical Thermokarst Lake In 2015
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Figure S46 Thermokarst Lake Area in 2016 Figure S47 Histogram of Thermokarst Lake Area In 2016
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Figure S48 Histogram of Typical Thermokarst Lake In 2016

Analysis

To analyze the correlation between the thermokarst lake area changes and the weather condition, this
article first chooses the Pearson correlation coefficient analysis to display the significance and

correlation between each variable. In statistics, the Pearson correlation coefficient formula is:

. Yo Xi-X)yi-¥)
Vo (Xi - XL (Yi - YP

where r is the Pearson correlation coefficient, X, Y are two independent variables, n is the number of

elements in X variable. The coefficient has a value between +1 and -1. A value of +1 is a total positive
linear correlation, 0 is no linear correlation, and -1 is the absolute negative linear correlation. If the
coefficient value is more close to 1 or -1, the correlation is significant. Otherwise, if the coefficient
value is O, there is no correlation between the two variables. Using SPSS statistics software, the

correlation between the thermokarst lake area changes and the weather conditions is shown below.



