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Synergy and trade-off between vegetation change and urbanization development
in the Yellow River Basin of Shaanxi Province based on satellite remote sensing
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Abstract: Based on the satellite vegetation index and night light data, the relationship between vegetation change and
urbanization development in the Yellow River Basin of Shaanxi Province was analyzed by correlation coefficient method and
change trend method. The results show that urbanization and economic development have achieved stable growth at a high
level in the study area. The light intensity increased from 2.04 in 2000 to 8.86 in 2020, and the area with obvious increasing
trend accounted for 93.46%. Xi'an as the core city the development of urban agglomeration in the central Shaanxi plain.

Energy exploitation drove urban development in the Northern Shaanxi. Traffic construction drove the development of small
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towns. The ecological environment was getting better, with the vegetation coverage increasing from 42.90% in 2000 to 64.
19% in 2020. The area of vegetation coverage increased significantly accounted for 67.45% , which was mainly located in
the area of returning farmland to forest ( grassland) in Northern Shaanxi. High quality coordinated development of economy
and ecology has become the main trend. The area where light intensity and vegetation coverage increased significantly
together accounted for 63.49% , and 56.42% of them were positively correlated with each other, which was mainly located
in the area of returning farmland to forest (grass). In 4.6% of the study area, the light intensity increased significantly
while the vegetation decreased significantly, and the area with significantly negative correlation accounted for 71.75%,
which was mainly located in the area with rapid urbanization in the central Shaanxi plain. Less than 5% of the areas were
located in the core area of the city and near the city, with obviously spatial distribution differences. In Northern Shaanxi,
the light intensity decreases and the vegetation recovered quickly in the cities developed by energy exploitation. In the
central Shaanxi plain, as the original city center gradually weakened, the light intensity decreased in the central area. With
the outdated facilities in the old urban areas and the continuous influx of population into the new urban areas, the urban

ecological environment needs to be improved.

Key Words: urbanization; light intensity; vegetation coverage; ecological restoration; the Yellow River Basin
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TAERSS R

F2 HEEBEESEMTRXEBEETHERAEXREIT
Table 2 Statistical analysis of the combined relationship between FVC and light intensity

HE WA 25 Jap Y X3 L
-~ . FVC/ % Light intensity FA AR Part ratio/ %
R ik 21 4 i 214 fi A
umber - Relationship RES 1y THES Sy Total ratio/ % b1 X B AR
. . Synergy Trade-off Uncorrelated
Slope Mean Slope Mean
1 A TR R -1.65 42.85 -0.72 52.19 0.07 24.83 0.44 74.72
2 HREA . Tt 1.29 50.65 0.43 3.49 63.49 56.42 0.03 43.56
3 YT RERE T 1.51 49.31 -0.81 26.08 0.11 0.00 52.58 47.42
4 KT FHA R -1.17 67.63 0.80 13.71 4.60 0.10 71.75 28.15
5 UM S 1.30 55.30 0.19 9.79 3.84 13.86 1.14 85.01
6 AT T 0.12 69.99 0.45 5.07 25.36 4.09 4.87 91.04
7 U I [ -1.49 59.37 0.19 30.23 0.78 2.55 10.39 87.06
8 ST e -0.04 33.81 -0.76 52.93 0.18 2.99 5.81 91.20
9 ARG AR 1k 0.06 64.09 0.17 15.92 1.57 6.47 4.38 89.15

(4) R PH s o] Y0 IR B2 A1 55 Sl AR A A2 JE S AL S 2R Y DX B/ | T2 SR B O KT D ot J32 T A 18 v A 0
B 0 A o5 LTI R 4.69% , Horh B S 3R A AL OC R A IX 8 el 71.75% , R8T 50 P IR AL IEAE A PR
R SR HLIX

(5) 3T A% 0 X0 B i S 3 T 1 0 o G T RS B 59% 19 DX 3, A B B 19 28 B 0 AT 25 5. AEBRAL RE VR AL
DK T IR A DRI 7 PR A A S ST A O DI T IR B R AL AR I S R Tm] IS LAV 22 A v
ORI T PO — M s 1, ST rhCs DX DI B R R, O L BE A S T A% O IX SR 5i 18 ¥ E
[H, S BT B XN ARG A 30T A2 2SR B A 15 280

IO 4 B P i A e B K S AR S B B A R MRAS: T AL, (B R AT AR R AR A R B A e s 1 X
WU AEMEES X, A SIS I EAS R AR R S8 A AR IR, 22 S BUESHEDRAL Y L 18 2R RE 19 1Y 5t
T TS B B A R SIS, DX A S DA R R L B G R AR T A
AR K KBS, DXIOK G IR BRG 2 JE R SN o DRI 7 i A A o DX 3K B U5 9 82 M A
5635 R RS RE ORI 518 IR TR DX U AE AR IR RE T, A RE S 6 A2 DX sl sy o 2 R AR oK
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