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Vegetation change and its relationship with climate in the region along the Great
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Abstract The wind-born sandy region along the Great Wall in northern Shaanxi Province of China is located in the
southeast edge of the Maowusu desert. The ecosystem is highly vulnerable and it is active in moving southeastward over
Maowusu. Interannual variation of vegetation coverage and its relationship with climate in the region between 1981 and 2003
were examined by using the monthly GIMMS  Global Inventory Modeling and Mapping Studies NDVI  Normalized
Difference Vegetation Index data and local meteorological records. Vegetation coverage of the region was generally
improved in the past 23 years but with substantial variations. Area of lower vegetation coverage decreased in contrast to the
increase of higher vegetation coverage area. Summer NDVI was the highest in a year followed by its autumn value.
Increasing trends of NDVI were found in spring summer and autumn. The vegetation conditions in summer or autumn

determine the annual coverage. Correlation between NDVI in the two seasons was found to be highly correlated with its
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annual values. The NDVI increased slowly in spring and decreased rapidly in autumn. The annual mean NDVI showed

positive correlation with precipitation but not with temperature. There were significant positive correlations between winter

precipitation and spring NDVI  spring precipitation and summer NDVI and summer precipitation and autumn NDVI. The

correlations between summer and autumn precipitations and annual NDVI were both significantly positive. The results

indicate that rainfall is a key factor in determining the distribution of vegetation over the region. Annual precipitation did not

increase significantly during the study period but annual NDVI continuously increased. This implies that precipitation was

the main driver for NDVI interannual variations and anthropogenic factors such as reforestation and grassland recovery were

the cause for the increasing NDVI trend.

Key Words vegetation NDVI climate Northern Shaanxi
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Table 1 Correlation coefficients between NDVI and years
The wind-born
Time Dinebic Jinebi 0 b Yuli gl F sandy region along
ingbian ingbian engshan ulin henmu ugu the Great Wall in
Northern Shaanxi
Spring 0.2492 0.4385*" -0.0028 0.2866 0.3235 0.5260 *** 0.3990 *
Summer 0.2291 0.4718 " 0.2830 0.6836 “*** 0.3229 0.2560 0.3813 "
Autumn 0.4266 ** 0.5831 *** 0.3573 0.5806 “** 0.5203 *** 0.4277 " 0.5126 ***
Winter 0.2461 0.00643 -0.1551 -0.0471 -0.3160 -0.1959 -0.0835
Annual 0.4249 ** 0.6450 *** 0.3372 0.6824 **** 0.3814 " 0.3680 " 0.4947 ***
# % % % P<0.00l % % *P<0.01 % *P<0.05 %P<0.1
NDVI
Table 2 Slope of linear regression equations of NDVI trend
The wind-born
Time L L . sandy region along
Dingbian Jingbian Hengshan Yulin Shenmu Fugu the Great Wall in
Northern Shaanxi
Spring 0.000259 0.000473 0.0000024 0.000221 0.000288 0.000583 0.000304
Summer 0.001097 0.001904 0.001220 0.002287 0.001534 0.001711 0.001626
Autumn 0.001180 0.001740 0.001116 0.001406 0.001550 0.001484 0.001413
Winter 0.000451 0.000120 -0.000290 —-0.000100 -0.000710 -0.000400 -0.000150
Annual 0.000747 0.001059 0.000510 0.000953 0.000677 0.000845 0.000797
22a
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Table 3 Correlation coefficients between NDVI and temperature in different counties
Time Temperature Temperature Temperature Temperature Temperature Temperature
of Dingbian of Jingbian of Hengshan of Yulin of Shenmu of Fugu
Spring 0.2165 0.3754 " 0.0688 0.1471 0.1799 0.2355
Summer -0.0022 0.1521 -0.1264 0.3714" 0.0213 -0.0756
Autumn -0.0066 0. 1246 -0.0700 0.0915 0.2610 0.0514
Winter 0.2878 0.0857 -0. 1006 -0.1243 -0.2878 -0.2638
Annual 0.2089 0.3878 " 0.0960 0.5003 *** 0.2313 0. 1006
* % x P<0.01 % P<O0.1
4 NDVI
Table 4 Correlation coefficients between NDVI and precipitation in different counties
Time Precipitation Precipitation Precipitation Precipitation Precipitation Precipitation
of Dingbian of Jingbian of Hengshan of Yulin of Shenmu of Fugu
Spring 0.1482 0.4315*" 0.2837 0.2160 0.4589 ** 0.3019
Summer 0.2494 0.3956 " 0.2210 0.0763 0.1160 0.0287
Autumn 0.0412 -0.1270 -0.2123 -0.2188 -0.0138 -0. 1547
Winter -0.3439 -0.5144 """ -0.3679 * —-0.2489 -0.2132 -0.0742
Annual 0.4707 ** 0.4490 ** 0.2589 0.2939 0.3427 0.2304
* % x P<0.01 % P<0.05 = P<0.1

5

NDVI

Table 5 Correlation coefficients between NDVI and precipitation in the wind — born sandy region along the Great Wall in northern Shaanxi

Time Spring precipitation Summer precipitation Autumn precipitation Winter precipitation Annual precipitation
Spring 0.3752 0.0213 -0.0891 0.4041 " 0.2063
Summer 0.4013 " 0.1713 -0.2813 0.2768 0.2746
Autumn -0.1307 0.5197 *** -0.1307 0.2589 0.3962 "
Winter 0.0270 0.2791 -0.2318 -0.3051 0.1652
Annual 0.2617 0.4185 -0.3193 0.2539 0.4232""

# % % P<0.01 % % P<0.05 = P<0.1
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