31 2 234-~242 Vol. 31 No. 2 pp234 ~242
2013 3 JOURNAL OF MOUNTAIN SCIENCE Mar. 2013
1008 —2786 —(2013) 2 —-234 - 09
1 2% 1
(1. 100012; 2. 210042)
° 1981—2005
o 25 a
“ ”
1 Q948.11 A
( GCTE)
1
2 9-12
3-4 5 13-16
o Al C02
17 -18
19 -21
6
7-8
1981—2005
5
( Received date) : 2012 —09 -21; ( Accepted) : 2013 -01 - 03,
( Foundation item) : (2012AA12A310) o Supported by the National High Technology Research and Develop—
ment Program of China ( Grant No. 2012AA12A310) .
( Biography) : (1976 -) o Liu Junhui (1976 =) male bom in He-
bei doctor associate professor major in research on global change ecology. E —mail: liujh@ craes. org. cn
® ( Corresponding author) : (1963 -) o Gao Jixi( 1963 —) male professor Ph D supervisor. E -

mail: gjx@ nies. org



235

1
1.1
28°32° ~40°1°N.78°27" ~104°
43°E 230 x 10* km’ 4 000 m
N ; 0°C
5.5 °C ~13.6 C
> 400 mm
100 mm o
2
1.2
1. 1981—2005
() () 104
0 ArcGIS ( Kriging)
2. 1981—2005

( National Aeronautics
and Space Administration NASA)
( Global Inventory Modeling and Mapping

Studies GIMMS) ( Normal-
ized Difference Vegetation Index NDVI)
GIMMS/NDVI
20 .
o 8
km x 8 km N o
( Maximum Value Composite
MVC) NDVI
NDVI .
NDVI, = Max( NDVI, - NDVI,) (1
i
7—9 i 7 -9 NDVI; i
NDVI ; NDVI,  NDVI, i
NDVI .

3. 1: 100 {
»® ; 1: 400
{ y
11:400  ( DI
( DEM)
( Albers)
Krasovsky :
105° 0° N, =25°
N, =47°,
1.3
1.3.1
1: 100 {
).1: 400
/
10 : N N N

1.3.2
NDVI .
N % ND-
VI . . NPP
27
NDVI
(f) (1-f) NDVI
NDVI = NDVI, + NDVI (1 =f.) (2)
NDVI, NDVI ; NDVI,
NDVI ; f, .
NDVI
NDVI
NDVI,.  NDVI NDVI,

(/)



236 31

WY OOE WO A0 e
i 1 I

asarN

T
0N

\EH)'TN

T
WON

25N
1

B e l ! i

T
waE Ty g

1

Fig. 1 Distribution of vegetation types on the Tibetan Plateau

B NDVI - NDVI (3) SPSS 13.0
" NDVI,, —NDVI_, ( )
NDVI .. NDVI Pearson
NDVI o NDVI .. P=0.05 o
79 79 ¢ )
. o Arc INFO
1.3.3 N
- Pearson
-z B zxzy
. xy o s)
) s (30 v.2 (207
( SLOPE) . (Zx —T)(Zy S )
SLOPE R Pearson T X
’ by ( )
SLOPE - i
wx i £ (50 ($1) 2
SLOPE = = - — (4)
2 N 2
n*i;l _(i=ll) 2.1
Sui n
; l 1 n o ( 2) ° N
1981—2005 N

1.3.4 N



2 237
* 20 80—90 .
; 20 90
2.3 N
— 1981—2005
O sigh: 0.99 383.9 mm 6.3%
- (4. )
5 19812005 400 mm 1 000 mm
Fig.2 Average vegetation coverage on the Tibetan ; 400 mm °
Plateau from 1981 to 2005 25 a
62.5%;
2.2 32.5%;
1981—2005 5%(  6).
8.69%( 1) . .
; ( 1)
. . 1981—2005 3.1C
( 3) N 5.3% ( 4)
70.5% ; ( 7
N 27.5%; o
0C 19. 7%
2.0% 10C 4.9%; 1~
10C 74.0% 5
o 25 a
o o 97. 1%
1 R
Table 1  Annual variations of vegetation coverage precipitation and temperature in different vegetation types
0.88 0.91 0.73 0.62 0.67 0.81 0.72 0.81 0.78 0.66  0.74
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Table 2 Pearson correlation coefficients between the inter-annual variations of vegetation coverage and the inter-annual

variations of main climate factors for different vegetation types

-0.095 -0.09 0.110

-0.053 -0.052 0.063

-0.025
0.201

0.179
0.155

0.083 0.252 0.082 0.135

0.153 0.041 0.108 0.070
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Variations of Vegetation Coverage and Its Relations to Global Climate
Changes on the Tibetan Plateau during 1981—2005

LIU Junhui' GAO Jixi* WANG Wenjie'

(1. Chinese Research Academy of Environmental Sciences Beijing 100012  China;

2. Nanjing Institute of Environment Sciences Ministry of Environmental Protection Nanjing 210042 China)

Abstract: Recent global climate changes have an important effect on vegetation coverage on the Tibetan Plateau.

Based on the remote sensing images and the meteorological data during 1981—2005 as well as the model of extrac—
ting vegetation coverage the spatial4emporal variations of vegetation coverage and its responses to global climate
changes on the Tibetan Plateau were studied. The results revealed that under the combination effects of the tem—
perature rising and the precipitation increasing vegetation coverage increased as a whole from 1981 to 2005 except
some degradation in small regions of the Tibetan Plateau. The degraded vegetation regions were mainly distributed
in the area of higher vegetation coverage while the improved vegetation regions were in the area of lower vegetation
coverage on the Tibetan Plateau. The responses of vegetation coverage to global climate changes varied with differ—
ent vegetation types. The vegetation coverage of needle-deaved forest and broad-deaved forest were decreasing due to
the serious destruction of woods while the other vegetation types were increasing. Global climate changes have con—
tributed to an increase of vegetation coverage on the Tibetan Plateau and the vegetation coverage changes were pos—
itively correlated with the changes of precipitation and temperature during 1981—2005. The correlation between

vegetation coverage changes and precipitation and temperature variations was obviously different in different regions.

Key words: vegetation coverage Normalized Difference Vegetation Index ( NDVI) ; climate changes; the Tibetan

Plateau
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