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Background

Global climate warming

RCP2.6 RCP8.5
(a) Change in average surface temperature (1986—-2005 to 2081-2100)

The increase of global mean surface temperatutbdognd of the Zicentury (2081-2100)
relative to 1986-2005 is likely to i3 C to 1.7 C under RCP2.61.1C to 2.6°C under
RCP4.5, 1.4C to 3.1°C under RCP6.0 and.6 'C to 4.8°C under RCP8.5. The Arctic
region will continue to warm more rapidly than tflebal meanlPCC, 2014)
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The areas of 126x10*km? is occupied by permafrost,
and the near-surface permafrost area is projecteectease
by approximatel\89% by the mid-21st century and by
approximately81%by the end of the 21st centuy.58C
per decade over the QTP for the 1980 ~2100 uneehA 1B

greenhouse gas emissions scenario)
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Objective

Presently, research aimed at the above issues is maifibcused on:
(1)the development and temporal evolution of théwanst lakes;

(2)studying the thermal effects on adjacent perasafr

(3)estimation of carbon release;

(4)investigation of the involved engineering adtes, ecological processes, and

environmental changes
and yet, very few studies have investigated the vations in soil hydrological

properties of such affected areas.




Sampling method
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Sampling method

Double-ring
infiltrometers




Soil infiltration processes

Soil infiltration rate (mm min™")
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Initial soll infiltration rates on the surface showed less variability than at depths of
10 and 20 cm in different affected areas, but stael soil infiltration rates on the

surface and at 10 cm depth were more volatile thaat the 20 cm depth, whereas so
Infiltration processes reached the stable state mereasily at a depth of 20 c
compared to all other depths.
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With the degree of impact intensifying, soil cumulative infiltration underwent an increasing
trend on the soil surface; the value of soil cumulative infiltration on EA increased by 59.1%
compared with NA, whereas that of MA was slightly lower than LA. At a soil depth of 10 cm,
the changing trends of soil cumulative infiltration decreased at first and then increased,

the minimum value being 136.09 mm (SA) and the maximum 210.18 mm (EA), an increase
0f19.8% compared to NA. At the 20 cm soil depth, the changing trend was similar to that at
10 cm, also reaching the minimum value at SA (130.82 mm); no differences in soil
cumulative infiltration were found between NA and EA.
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Ground biomass [kgz‘mz)

0.36

027_i —0—%8
1 - \ | ! Ratio off AGB to BGB

AGB and BGB

e e =2
[ =
S B w

] ]

o024 oo 008 i
e~ . s, pew, 0T
o] }\,4_%3;
| e .
o8 B §/ i
A — —
O-aty Ctag g “ ec;ereww ﬁ%c{e:’er%’ U, e:fb;‘,,& Wecy, .

The distribution of above-ground biomass (AGB) andbelow-ground
biomass (BGB) in alpine meadows located in differdrake affected areas




Soil saturated hydraulic conductivity Soil water retention curves
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Compared with the non-affected areas,the Ks valuesere 1.7- to 4.1-fold higher in
the thermokarst lake-affected areas, which indicate that the formation of the
thermokarst lake enhanced the soil infiltration cam@city;

The soil moisture content decreased from the non-fcted areas to extremel
affected areas, and then increased slightly in thextremely affected areas, where th
soil matric potential ranged from 0 to—0.7 Mpa.
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Table 3 Correlation analysis of soil infiltration characteristics and soil physical properties®
Correlation coefficient ~ Initial f Stable f Cumulative f Soil moisture Soil bulk density Clay Silt Sand
Initial f 1
Stable f 0.425 1
Cumulative f 0.219 0.872%%* 1
Soil moisture 0.415 -0.004 -0.04 1
Soil bulk density -0.135 0.473* 0.607* -0.288 1
Clay 0.160 —0.494* -0.657** 0.229 0.754** 1
Silt 0.099 -0.502%* -0.609%* 0.195 ~0.718%* 0.899** 1
Sand -0.128 0.498* 0.696%* -0.177 0.754** —0.947%%  —0.900%* 1

a) =* A statistical significance at P<(0.01; * a statistical significance at P<0.05.



Conclusions

. The formation of a thermokarst lake can lead tole degradation of alpine meadows,
accompanied by a change in the soil physiochemicahd hydrological properties.

. The formation of a thermokarst lake will facilitate precipitation infiltrating to deeper
layer.

. The formation of the thermokarst lake enhanced tb soil saturated hydraulic
conductivity by 1.7- to 4.1-fold, and the greatestalue was documented in the severely
affected areas.

. The soil water holding capacity gradually decreasd from the non-affected areas to
the severely affected areas, but increased slightly the extremely affected areas.

The results of principal component analysis showkethat the plant biomass was vital
to the changes in soil hydrological properties. Ths, the vegetation might be serving as

a link between the thermokarst lake and soil hydrabgical properties.






