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Abstract: Vegetation coverage is an important indicator of regional ecological environmental change. Climate
change and human activities are the factors affecting vegetation coverage change. Several ecological construction
policies were implemented in Hangjin Banner after 2001. Based on the Dimidiate Pixel Model and Landsat5-TM
remote sensing data (1991, 2001, and 2011), a comparative analysis was conducted of the change in vegetation
coverage from the period before the implementation of the ecological policy (1991 to 2001) and that post-imple-
mentation (2001 to 2011). The factors affecting vegetation coverage change were explored in conjunction with
climate change and ecological construction processes in the study area. The results showed that after the imple-
mentation of the ecological policy, the vegetation coverage in the Hangjin Banner increased significantly, and
the average annual growth rate of vegetation coverage was approximately 10 times that of the pre-implementa-

tion period. Vegetation coverage improved significantly, and the net improvement area accounted for 18.83% of
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the total area. Ecological policy was the main driving factor of the increase in vegetation coverage during the pe-

riod 2001 —2011. The influence of precipitation and temperature on vegetation coverage was not significant,
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1 ™
Table 1 TM satellite image data information
Year Data identification Stripe Row Central Central Image date/ Cloudiness/
number number longitude latitude (MM-DD) %
LT51280321991235B]JC00 128 32 108.953° E 40.337° N 08-23 0
1991 LT51280331991235BJC00 128 33 108.502° E 38.900° N 08-30 0
[LT51290321991242BJC00 129 32 107.405° E 40.340° N 08-30 0
L' T51290322001253BJC00 129 32 107.371° E 40.340° N 09-10 0.16
2001 LT51280332001214BJC00 128 33 108.462° E 38.915° N 08-02 0.54
[L'T51280322001214BJC00 128 32 108.909° E 40.342° N 08-02 0.40
LLT51290322011169IKR00 129 32 107.426° E 40.336° N 06-18 0.34
2011 LT512803320111621IKR00 128 33 108.519° E 38.900° N 06-11 0
LL'T51280322011162IKR00 128 32 108.967° E 40.333° N 06-11 5.35
ENVI 5.1 NDVI , ( D, ,
° s
1.2.2 Lz.16] s
° : s
f=(NDVI—NDVI_;)/(NDVI,,—NDVI ). ;
2
:f e .NDVI,, NDVI s N
NDVI, N 4 ;
NDVI 0, N
) —0.1~0.20""%, .
NDVI.., o .
° s ’ s
(6—9 ) ,NDVI ,
, NDVI o
s , N s
0.5% ;
o ° , 1991 2001
1.2.3 °
, [15,19] 2.2
, 5 :
0<<f.<0.35,0.35<<{.<<0.5,0.5<{,<C0.65.,0.65<[.< ) ArcGIS 10.0 ,
0.8.1.>0.8, . N , 3 (
. . . 2),
2 s
C 2, s
2.1 s 1991
, 2001 50%
2011 o 2 s
2011 20% .
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Fig. 1

1 2011 () ()

Comparison of the result of vegetation coverage (left) with land use data (right) in Hangjin Banner in 2011

2 1991 .2001 2011
Fig. 2 Classification of vegetation coverage in Hangjin Banner in 1991, 2001, and 2011
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2 1991 [2001 2011
Table 2 Statistics of vegetation coverage levels in Hangjin Banner in 1991, 2001, and 2011
1991 2001 2011
Vegetation
coverage level Area/km® Proportion/%  Area/km? Proportion/%  Area/km’® Proportion/%
Low coverage 9 967.01 52.91 10 197.30 54.14 7 132.23 37.87
Lower coverage 3 883.90 20.62 3 358.87 17.83 4 538.75 24.10
Medium coverage 2 312.97 12.28 2 403.12 12.76 3372.98 17.91
High coverage 1 025.72 5.45 1 245.23 6.61 1770.97 9.40
Higher coverage 1 645.15 8.73 1630.23 8.65 2 019.80 10.72
Average coverage 31.16 32.38 44.91
0.5 70% . ; 21.78%., (21.60%),
( 2),1991 33.91 km?,
’ 31.16 %, ) (2001—2011 ) 10 .45.99%
73.53%, , 34.62%.,
14.18% ., 2001 (17.59%) .
, s , 3 546.29 km?,
32.38%, 18.83%.,
’ 3 (1991—2001 ), (2001—2011 )
1991 1.23%,
. 2011 Table 3 Statistics regarding variation characteristics of vegetation
coverage levels in Hangjin Banner in the pre-implementation
period of the ecological policy (1991—2001) and
16.27% . 4 s . .
the post-implementation period (2001—2011)
’ 1991—2001 2001—2011
. 6.27% 5.15%,
2.79% 2.07%., Change Area/ Proportion/  Area/ Proportion/
. 2001 32.38% km” % km” %
2011 44.91%. 10 Degraded 4 103.15 21.78 3 313.55 17.59
10 No change 10 662.43  56.61 8 661.31  45.99
) (1.25%) Improved 4 069.18  21.60  6859.84  34.62
0.12%), 10 .
2.3 2.3.2
(1991—2001 ) 10 s
[20] ,
b
10 10 H s
’ ’ ( 3) o
; s (2001 —2011 ) 10 ,
2.3.1 N N
(1991—2001 ) 10 ,56.61% H
C 3, )
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3 (1991—2001 ). (2001—2011 )
Fig. 3 Variation characteristics of vegetation coverage in Hangjin Banner in the pre-implementation period of the
ecological policy (1991—2001) and the post-implementation period (2001—2011)
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Fig. 4 Annual variation in total precipitation in Hangjin Banner in the pre-implementation period of the

ecological policy (1991—2001) and the post-implementation period (2001—2011)
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—B— 1991200145 JA Annual air temperature in 1991-2001
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Fig. 5 Annual variation in annual air temperature in Hangjin Banner in the pre-implementation period of the
ecological policy (1991—2001) and the post-implementation period (2001—2011)
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