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The Impact of Land-Use Change on Temperature as Revealed
by Satellite Images of Wuqi, Shaanxi Province
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Abstract: To study changes of land use status and vegetation coverage pre- and post returning farmland to
forest, the TM remote sensing images were interpreted, revealing the practical effectiveness for ecological
construction project of Wuqgi County, Shaanxi Province by returning farmland to forestry. Based on the air
temperature and soil temperature 37-year data at 6 meteorological stations surrounding Wuqi County, the
effects of the land cover change on temperature in this area have been analyzed. The results showed that
Wugqi County layout appears gradually, and has become increasingly clear with the implementation of the
project of returning farmland to forest. Meanwhile, the vegetation coverage increases significantly, the
high vegetation coverage area is increasing year by year, the low vegetation coverage area is just decrea-
sing, and the vegetation restoration is significantly better than the surrounding area. Compared with 1997,
the 75.15% of arable land is no longer farmed by 2007, the withdrawal of the main arable land turns into
grassland, woodland and orchards; and the vegetation coverage has increased significantly, from 37. 06 %
in 1997 to 80.60% in 2007. There has an impact on the air temperature and soil temperature after vegeta-
tion cover changes, warming trend is declining, the impact of the summer is greater than in winter, and
the night time than during the day.
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Fig. 1 Wugi County and the surrounding remote sensing images at different times
(a) September 29, 1998, (b) October 4, 2001, (¢) October 17, 2003, and (d) September 22, 2007
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Table 1 Percentage of the area of different land use patterns to the total area of Wuqi County in northern Shaanxi Province

-l A T A KA P B KA+ Hy B Ji R b Sl
2007 4% 0. 70 34.76 45. 84 0.03 15. 26 0.25 3.15
1997 4 0.25 25.62 11.45 1.06 61.42 0.13 0.08

A5 Ak, 0.45 9.15 34. 39 —1.03 —46.16 0.12 3.08

TALE 53R/ % 180. 98 35.71 300. 49 —97.10 —75.15 89.01 4017. 04

F2 BIREETEARBBSEETH
Table 2 Coverage rate changes of different vegetation

types in Wugqi County in northern Shaanxi Province

BERAR RARBER/ 0 MORBIER/ 0 MR R/ S

2007 4F 34.76 34.76 80.6
1997 4 0.95 25.62 37.06
Ak 33.81 9.15 43.54

ERBEAT AT 1997 AFAR L o AR AE B 2 55 R 1 - b iy AR
TE KR BE Wk /b o A B e A B 2 i B Y b T R AR R
g JEE 158 o5 B 7 25 BE 10 90 ~ 30 %6 1 TG BT i EL A7
B 1997 4E19 66. 67 %0870 3 2007 4E 19 32. 25% . U
AR RE IR 51, 62 %6 s M 4B 55 B 3026 ~ 50 0 I T R
B 5 H ] e 1997 AE Ry 11, 06 % 84 N F] 2007 4E Y
44,07 % , i BE 3k 298, 28%,

®3 BIREERELERESE
HRSELTERBESLEL
Table 3 Percentage of the area of different
vegetation coverages to the total area in Wuqi

County in northern Shaanxi Province
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Fig.2 The 10 c¢m soil temperature curve

of Wugqi and its surrounding counties
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Fig.3 The 20 cm soil temperature difference
(mean of year 2001 —2007 mimus 30-year
climatology) of Wuqi and its surrounding

counties form April to October
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Table 4 The mean soil temperature difference
of Wugqi and its surrounding counties form

May to October during 2001—2007
WHEE/em R &t w4 et gl A

5 —0.05 0. 46 0.9 0.8 1.33 0. 88

10 0.03 0.67 0. 89 0.91 1.52 1

15 0.01 0.53 1.01 0.48 1.41 0.56

20 0.01 0.53 1.01 0.61 1. 44 0. 54
3.4.2 AR BT

T 2 BRI B R FR BT 5k K i B s
T [0 R A A L IX L R AR AL 2 2 T
(3% 5) AR Byl BE 5 Ik [ A9 44 [ 091 5 A AR
I IS 0. 01 Y 3 PEACT A3 . 4 7 2 Ul
i £ 4% P A B B 23 A » 2000 4F I SRR [ 4F 5P 1
il 2 1 3 At £ AR ) R SR AL R T A A S
71,2000 4FJ5 6 A EL 9 AR 3 R & B A5
IE - SR 1 5 A B AR BT RERELR TR 30 4R,
VWG 7 AF IR BE T v B A s {ER i BR RO R
AR 5~11 A, SR A BRIz i/ T /T 30 4R 19 1
TR UL 2001 4F RIS, 528 Ul b THE #0] E
([ R B4 5 S o = I R o VT S
Al R R M BRAF £+ SRS fe R BEAE 1998 4F,
9.2 C i i BAR 3 U B R (E H BEAE 2006
L5 1998 AR AR FE B CF R 0. 34 C Rl
2006 4EHR N 8.9 C L5 1998 4EAH He, %0, 3 C
2o A SR R ML HE B I ) B X B 22 4 . S A
I BB 2001 4R LR L A B0 - 52 00 18 1 3000 2
B

x5 RERBBEEFHSESEMHEERERE
Table 5 The annual mean temperature and
regression equation slope of Wugqi and its
surrounding counties form April to October
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