Supporting Information

Table S1 Diurnal freezing-thawing cycles occur and last for days at different depths 
	Soil depth/(cm)
	Freezing period
	Complete freezing period
	Thawing period

	
	Data
	Continuous days 
	Data
	Continuous days 
	Data
	Continuous days 

	10
	2015-11-5~2015-11-27
	23
	2015-11-28~2016-3-17
	110
	2016-3-18~2016-4-3
	17

	
	2016-11-5~2016-11-18
	14
	2016-11-19~2017-3-21
	122
	2017-3-22~2017-4-19
	28

	
	2017-11-3~2017-11-24
	22
	2017-11-25~2018-2-25
	93
	2018-2-26~2018-4-5
	39

	20
	2015-11-27~2015-11-28
	2
	2015-11-29~2016-3-26
	118
	2016-3-27~2016-4-2
	7

	
	2016-11-27~2016-11-30
	4
	2016-12-1~2017-3-27
	116
	2017-3-28~2017-3-30
	3

	
	2017-11-26~2017-11-27
	2
	2017-11-28~2018-3-21
	114
	2018-3-22~2018-3-29
	8

	40
	2015-12-5
	1
	2015-12-6~2016-4-1
	117
	2016-4-2~2016-4-3
	2

	
	2016-12-5
	1
	2016-12-6~2017-3-31
	115
	2017-4-1~2017-4-5
	5

	
	2017-12-2
	1
	2017-12-3~2018-3-27
	115
	2018-3-28~2018-3-29
	2

	100
	2016-1-12
	1
	2016-1-13~2016-4-17
	95
	2016-4-18
	1

	
	2017-1-23~2017-1-24
	2
	2017-1-23~2017-4-10
	78
	2017-4-11~2017-4-13
	3

	
	2018-2-13
	1
	2018-2-14~2018-3-6
	21
	2018-3-7~2018-3-8
	2

	150
	2016-2-4
	1
	2016-2-5~2016-4-4
	60
	2016-4-5~2016-4-7
	3










Table S2 Botanical information and proportion of vertical distribution of root biomass for different plant species
	Species 
	Family
	Plant functional group
	Proportion of vertical distribution of root biomass (%)

	
	
	
	5
	10
	15
	20
	25
	30
	35
	40
	50

	Stipa purpruea
	Poaceae
	Grasses
	40.51 
	27.69 
	16.78 
	6.66 
	6.21 
	1.45 
	0.38 
	0.15 
	0.17 

	 Carex moorcroftii 
	Cyperaceae
	Sedges
	68.87 
	10.29 
	12.04 
	4.32 
	3.76 
	0.53 
	0.15 
	0.02 
	0.01 

	Artemisia nanschanica
	Asteraceae
	Forbs
	86.49 
	8.70 
	1.85 
	1.38 
	0.73 
	0.21 
	0.13 
	0.23 
	0.27 

	 Leontopodium nanum 
	Asteraceae
	Forbs
	70.44 
	18.67 
	10.45 
	0.40 
	0.02 
	0.02 
	/
	/
	/

	Oxytropis glacialis
	Leguminosae
	Legumes
	26.90 
	14.63 
	13.48 
	5.16 
	17.42 
	9.58 
	3.72 
	3.60 
	5.51 

	Astragalus confertus
	Leguminosae
	Legumes
	5.60 
	5.52 
	7.28 
	6.05 
	30.36 
	30.98 
	3.53 
	2.87 
	7.81 
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Figure S1. Root morphology of six species of alpine steppe ( a: Stipa purpruea; b: Carex moorcroftii; c: Artemisia nanschanica, d: Leontopodium nanum; e: Oxytropis glacialis; f: Astragalus confertus)
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