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Fig. 1

Temporal variation characteristics of soil temperature, soil moisture content and soil DOC content of

the shallow and deep soil layer in the CP during the autumn freezing period
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Fig.2 Temporal variation characteristics of soil temperature, soil moisture content and soil DOC content of

the shallow and deep soil layer in the LP during the autumn freezing period
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Fig. 3 Temporal variation characteristics of soil temperature, soil moisture content and soil DOC content of

the shallow and deep soil layer in the EP during the autumn freezing period
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Effects of soil hydrothermal variations on soil DOC content in permafrost
peatlands during autumn freezing period in the
Greater Higgnan Mountains

SUN Chaofeng'?*, SONG Liquan'®, ZANG Shuying'®, JIAO Yaging'?, LU Boquan'’

(1. Heilongjiang Provincial Key Laboratory of Geographical Environment Monitoring and Spatial Information Services in Cold
Regions, Harbin Normal University, Harbin 150025, China; 2. Cooperative Innovation Center for

Ecological Security in Cold Regions of Heilongjiang Province , Harbin 150025, China)

Abstract: Soil temperature and moisture content are important factors affecting the change of dissolved organic
carbon (DOC). However, the response of soil DOC to soil hydrothermal during the autumn freezing period is
not clear. Three types of permafrost peatlands [ Calamagrostis angustifolia (CP) , Larix gmelini-Sphagnum
swamp (LP) and Eriophorum vaginatum (EP) peatland ] in the Greater Higgnan Mountains were selected as re-
search objects in the study. Field in situ experiments were carried out to explore the effect of soil hydrothermal
variations on soil DOC changes in permafrost peatland during autumn freezing period. The results showed that
soil DOC content was in order: EP > CP > LP, with an average of 84.01,44. 42 and 43. 19 mg-L"' respectively
during the autumn freezing period. The content of soil DOC in the three types of permafrost peatlands fluctuated
and decreased in the early autumn freezing period, while the variations of soil DOC content in CP and LP were
gentle in the middle and late autumn freezing period. In the early autumn freezing period, the DOC content in
the whole soil layer in CP decreased with the decrease of shallow soil temperature; however, the content of
DOC in the shallow and the whole soil layer in CP increased with the increase of soil moisture content in the shal-
low layer in the late period. In the middle autumn freezing period, the shallow soil temperature increased and
soil moisture content decreased in LP, which reduced soil DOC content; the content of DOC in the whole soil
layer in LP decreased with the increase of the shallow temperature. In the late autumn freezing period, the con-
tent of DOC in the deep and whole soil layer in EP increased with the increase of soil moisture content in the
deep soil layer. Besides, throughout the autumn freezing period, the shallow soil DOC content in LP was main-
ly driven by surface temperature, and deep soil DOC content in LP was mainly affected by soil moisture content
in the deep soil layer; the whole soil DOC content was significantly affected by surface temperature. The study
indicated that the variations of soil hydrothermal in the permafrost peatlands during autumn freezing period drove
the changes of soil DOC content. The results of this study could provide basic scientific data for the study of car-
bon cycles in permafrost region and carbon emissions under the “double carbon” background.

Key words: Greater Higgnan Mountains; permafrost; peatland; autumn freezing period; dissolved organic car-
bon (DOC) ; soil hydrothermal
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Attached table 1 Correlation analysis of DOC content of shallow soil with temperature and moisture content at

different freezing periods in autumn in three peatlands

FEH CP LP EP

HTH i e ik i rhf JA ik HiT Lib ] A Hefk

-0.382 —0.448  0.197 -0.007 0.677  0.058 —0.139 0.485% -0.043 -0.108 —-0.237  0.097
(0.398) (0.267) (0.672) (0.978) (0.095) (0.902) (0.765) (0.026) (0.926) (0.818) (0.610) (0.674)

+i 0.228  0.121  -0.118 0.020  0.113 -0.768* 0.237  0.373 -0.092 -0.159  0.022  0.102
5cm (0.622) (0.796) (0.801) (0.933) (0.810) (0.044) (0.609) (0.096) (0.844) (0.733) (0.962) (0.659)

+ i 0.345  0.046  —0.149  0.055  0.129 -0.701  0.372  0.411 -0.119 -0.160 -0.004  0.018
10ecm  (0.448) (0.922) (0.750) (0.812) (0.782) (0.079) (0.412) (0.064) (0.800) (0.732) (0.993) (0.939)
+ii 0.579  0.417 =0.327 0.166  —0.037 =0.789* 0.353  0.289  0.003 -0.205 —0.067 =—0.034
15cm  (0.173) (0.351) (0.474) (0.471) (0.937) (0.035) (0.438) (0.203) (0.995) (0.659) (0.887) (0.883)
+ ik 0.585  0.167 —0.260 0.260  0.288 —0.7108 0.351  0.363  0.071 -0.481 -0.155 =0.200
20cm  (0.167) (0.720) (0.573) (0.256) (0.530 (0.074) (0.440) (0.106) (0.880) (0.274) (0.740) (0.384)

HAKE0.075  0.467 -0.837* -0.114  0.603 -0.504  0.476  0.340  0.182  0.434  -0.487  0.307
0~10cm  (0.873) (0.290) (0.019) (0.621) (0.152) (0.249) (0.280) (0.132) (0.695) (0.330) (0.268) (0.176)

FkE 0137 0.259 -0.762* -0.045  0.690 —0.774* 0.531 0.142  -0.146 —-0.017  0.275  0.031
10~20ecm  (0.770) (0.575) (0.047) (0.847) (0.086) (0.041) (0.220) (0.539) (0.756) (0.970) (0.551) (0.893)

R+

e HUF P<0. 05, FEENET I PHE.
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Attached table 2 Correlation analysis of deep soil DOC content with temperature and moisture content at

different freezing periods in autumn in three peatlands

B Hb Cp LP EP
i rh A Hefk i rh A Hefk i rh A ik

+iE 0.472  0.011 -0.08  0.256  0.364 —0.337 0.373  0.267 0.539 -0.597 —-0.196 —0.160
25 cm (0.284) (0.982) (0.854) (0.263) (0.423) (0.459) (0.410) (0.242) (0.212) (0.157) (0.674) (0.488)
+i 0.547  0.034 -0.042 0.297  0.279 -0.480 0.421  0.171  0.529 -0.580 —0.198 —0.174
30 cm (0.204) (0.943) (0.928) (0.191) (0.545) (0.276) (0.346) (0.458) (0.222) (0.172) (0.670) (0.452)
+ i 0.500  0.161 -0.038 0.302  0.306 -0.512 0.349  0.047 0.552 -0.516 —0.193 —0.179
35 cm (0.253) (0.730) (0.936) (0.183) (0.506) (0.241) (0.442) (0.840) (0.199) (0.236) (0.679) (0.437)
+ ik 0.150  0.007 —0.161 0.242  0.156 -0.369 0.357 -0.014 0.448 -0.480 —0.204 —0.188
40 cm (0.748) (0.987) (0.731) (0.291) (0.738) (0.415) (0.432) (0.951) (0.313) (0.276) (0.661) (0.414)
+ i 0.015 0.073 -0.120 0.252  0.157 -0.422 0.336 -0.071  0.479  -0.489 —0.181 —0.229
45 cm (0.974) (0.877) (0.798) (0.270) (0.737) (0.346) (0.461) (0.758) (0.277) (0.265) (0.698) (0.317)
+iE 0.037 0.170  0.201  0.318 -0.166 -0.286 0.401 —0.129 0.507 -0.581 —0.159 —0.265

50 cm (0.937) (0.716) (0.665) (0.160) (0.722) (0.534) (0.373) (0.578) (0.246) (0.172) (0.733) (0.245)
Kt 0.302  0.088 -0.348 0.059 -0.550 0.049  0.240 -0.051  0.401  —0.065 0.843*  0.095
20~30cm  (0.510) (0.851) (0.445) (0.801) (0.201) (0.917) (0.604) (0.826) (0.373) (0.890) (0.017) (0.684)
Bk 0.047  0.215 -0.007 0.089 -0.681 —0.688 -0.628 —0.349 0.379 -0.037 0.371  0.129
30~40cm  (0.921) (0.643) (0.987) (0.701) (0.92) (0.088) (0.131) (0.121) (0.402) (0.937) (0.413) (0.577)
oK 0.281  0.087 —0.132  0.098 -0.575 0.189  0.244 —0.150 0.598  0.340  0.763*  0.342
40~50cm  (0.542) (0.853) (0.778) (0.671) (0.177) (0.684) (0.598) (0.517) (0.156) (0.455) (0.046) (0.129)

e #R&K P<0.05, 55BN PIE.



