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Fig.1 Distribution of observation stations in the Tibetan Plateau ( @ is observation station for snow

cover days and temperature; A is observation station for frozen soil)
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Fig.2 ( a) Climatology and ( b) standard deviation of the snow cover days in the Tibetan Plateau during 1971—2016( units: d)
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Fig.3 Snow cover days in the Tibetan Plateau during 1971—2016 and its linear trend: ( a) spatial distribution of the linear trend

(units: d/( 10 a) ; A indicates that the trend passing the significance test at 95% confidence level) ; ( b) regionally-averaged

time series over the Tibetan Plateau( The solid curve represents the snow cover days over the years and the solid straight

line is the multi-year average with the unit of d.The dash-dotted line represents the overall linear trend and the dashed line

represents the piecewise linear trend)
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Fig.4 Linear trend of the snow cover days in the Tibetan Plateau during (a) 1971—1997 and ( b) 1998—2016( units: d/( 10 a) ;

A indicates that the trend passing the significance test at 95% confidence level)
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Fig.5 Differences between the average snow cover days of the Tibetan Plateau in different ages and the average snow cover days
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Fig.6 (a c) Spatial patterns ( The solid line is positive and the dashed line is negative) and (b d) their time coefficients( The
dashed line is polynomial smooth curve) of the (a b) first and ( ¢ d) second EOF modes of snow cover days in the Tibet—

an Plateau during 1971—2016
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Fig.7 Interannual variation of the lower boundary of the first frozen layer in the Tibetan

Plateau in winter and its linear trend( units: cm)
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8 “(a) : (b)
Fig.8 Annual variation curves of the lower boundary of the first frozen layer averaged in the Tibetan Plateau: ( a) in different a—

ges; ( b) before and after the mutation
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Fig.9 Spatial distributions of ( a) the lower boundary of the first frozen layer and ( b) its linear trend in the Tibetan Plateau in

winter ( units: cm)
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Fig.10 ( a) Spatial distribution of annual average temperature in the Tibetan Plateau from 1971 to 2016( The curve is the mean
temperature with the unit of °C and the shaded area is the linear trend with the unit of °C/( 10 a) ) and ( b) interannual
variation of the area weighted average temperature anomalies over the plateau( The dashed straight line is a linear trend

with the unit of °C /a and the curve is a 5-yr running average)
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Fig.11 Distributions of correlation coefficients between the annual average temperature and ( a) the snow cover days (b) the

lower boundary of the first frozen layer in the Tibetan Plateau from 1971 to 2016
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Fig.12 Spatial distributions of ( a) mean maximum NDVI and ( b) its change rate in the growth season ( June to September) of

the Tibetan Plateau from 1982 to 2015
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Table 2 Correlation coefficients between maximum NDVI and various climatic factors in the Tibetan Plateau from 1982 to 2015
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Variation characteristics of snow cover and frozen soil and their relation—
ships with vegetation in the Tibetan Plateau from 1971 to 2016

JIANG Yuanchun' LI Dongliang' ZHENG Ran’

'Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ( CIC-FEMD) /Key Laboratory of Meteorological Disaster
Minisiry of Education ( KLME) Nanjing University of Information Science & Technology Nanjing 210044 China;
2Sichuan Climate Center Chengdu 610072 China

As forcing factors of land surface the snow cover and frozen soil play important roles in the climate system.
Based on the monthly snow cover days of 81 meteorological stations and the observation data of the lower bound-
ary of the first frozen layer of 45 stations in the Tibetan Plateau from 1971 to 2016 the temporal and spatial varia—
tion characteristics of snow cover and frozen soil in the Tibetan Plateau and their relationships with NDVI ( Nor—
malized Difference Vegetation Index) were analyzed.The possible influence of changes in the underlying surface
of snow cover and frozen soil on the vegetation and desertification in the Tibetan Plateau were also discussed.Re—
sults show that: ( 1) The distribution of snow cover days in the Tibetan Plateau is extremely uneven.The Bayan
Har and Tanggula mountains are high value areas of snow cover days in the plateau and their interannual variabil—
ities are large.( 2) There is a decreasing trend of snow cover days in the Tibetan Plateau from 1971 to 2016 and
the average reduction rate is 3.5 d/( 10 a) .A sudden change of the snow cover days occurs around 1998 and the
reduction rate is further accelerated to 5.1 d/( 10 a) .( 3) The lower boundary of the first frozen layer in the Ti-
betan Plateau from 1971 to 2016 shows an upward trend reaching —3.7 ecm/( 10 a) which is closely related to
the warming of the Tibetan Plateau.(4) NDVI in the Tibetan Plateau is increasing slowly which is consistent with
the increasing trend of temperature and precipitation.The effect of snow cover and frozen soil changes on NDVI
in different regions of the Tibetan Plateau has significant difference.Under the background of climate warming
the warm and humid environment promotes the melting of snow and the lifting of the lower boundary of the first
frozen layer.Further the water content of shallow soil layers increases which is conductive to vegetation restora—

tion and growth.The results have a certain role in the study of land desertification on the Tibetan Plateau.
Tibetan Plateau; snow cover days; lower boundary of the first frozen layer; NDVI
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