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Abstract: Analyzing the temporal and spatial changes of vegetation and its correlation with soil moisture and
quantitatively revealing the impact of soil moisture on vegetation growth are of certain significance for drought
monitoring and ecological protection. However, previous quantitative researches on soil moisture and vegetation
growth are not enough. Based on MOD13Q1 NDVI products and global land data assimilation system (GLDAS)

soil moisture data, Sen + Mann Kendall trend test and correlation analysis are used to analyze the temporal and
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spatial variation characteristics of vegetation and the impact of land use change on vegetation growth in the
Yellow River Basin from 2000 to 2020. The correlation between vegetation and soil moisture at different depths in
growing season is explored. The results show that (1) the vegetation growth is characterized by “high in the south
and low in the north”. Along the runoff direction of the Yellow River, the vegetation growth on the right bank of
the upper reaches is significantly better than that on the left bank, and there is no significant difference in the
vegetation growth on the two banks of the middle and lower reaches. The NDVT increases by 22.19% from 2000 to
2020, with the highest value of 0.435 and the lowest value of 0.356. (2) The order of NDVI value of different land
use types from large to small is woodland>cultivated land>grassland>unused land. The order of NDVT value of
different seasons from large to small is summer>autumn>spring>winter. (3) Most of the vegetation is in the state
of improvement and stability, and a small part is in the state of degradation. The main reason for the degradation is
grassland degradation, and urban expansion leads to the degradation of cultivated land and the conversion of
cultivated land to construction land. (4) NDVI is positively correlated with soil moisture at different depths (0—10
cm, 10—40 cm, 40—100 cm, 100200 cm), with the correlation coefficients of 0.535, 0.647, 0.681 and 0.619,
respectively. The correlation between NDVI of different land use types and soil moisture of different depths is
different. The positive correlation area between NDVI and soil moisture of cultivated land, grassland and unused

land is the largest at the depth of 10—40 cm, while the positive correlation area between ND VT and soil moisture of

forest land is the largest at the depth of 40—100 cm.

Keywords: NDVI; soil moisture; trend; land use; Yellow River Basin
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Fig. 1 Geographic location and elevation map of the study area
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Fig. 9 Spatial distribution of correlation between NDVI and soil moisture at different depths during growing season

#3 WEREX NDVI SRERELEREHECERRSITE
Table 3 Statistics of the correlation area between NDVI and soil
moisture at different depths

TR E/%

AHICE

0~10cm 10~40cm 40~100cm 100~200cm -~y

[P 0.00 0.04 0.07 0.26 0.09
LN P 3.63 4.04 478 10.87 5.83
ARG 20.89 13.81 14.09 20.39 17.30
S IEADE 38.77 28.34 27.89 29.20 31.05
FPIEAHSG 36.59 51.70 51.46 38.58 4458
SRIEAHIE 0.13 2.05 1.72 0.71 1.15
FACZH 2452 17.89 18.94 31.52 2322
EACZH 7549 82.09 81.00 68.49 76.79

5 iR

(1) BF5E XA B NDVT 5 3B 5 AL A% 1y 23 a) 43
A HFE, 2000—2020 4 NDVI 3K S B hn#a i, ASTE
SR () NDVIAE B R B /IR Sy - AR >HF 1> >
KA FH e, AR 245 NDVIE i KRB/ IME R O B >
KE>FF>LT,

(2)2000—2020 4 BF 5% X4 9 & & o 35 A 1
A3 10 T AR HE A S R 47.429% Al 16.74%, 35 IR AL
AV OB AL Y T AR 7 HEALR 1.419% F15.00%, A FS
FE Y DX ek AR B 29.42% . 3 B3 14 £ i R 2
R B R AR AR, A G X
A 51.77%, 2B AL b ) A 2SR 32 A b
HEHL . B L Ry A M, AR R R A XY
57.10%.

(3)NDVI5 0~ 10 cm, 10~ 40 cm. 40 ~ 100 cm,
100 ~ 200 cm 19 1 38 15 B fR 52 1F AH DG %, R 43 5]
4 0.535, 0.647, 0.681, 0.619, M =5[] &, NDVI 5
10 ~ 40 cm Fl1 40 ~ 100 cm {) - HE98 & 1F AH 56 AR & e
&K, 239K 82.09% FI 81.07%., it 5 + 1 IR FE 1) 14
Jn, NDVI 5 100 ~ 200 cm 1) 4 3818 S8 1A OC 14 i FH
R, mA L 31.52%.

(4) DA A= His 1) T £ B2 53 B, BF 1 . 20l R R A T
(), Bl A 1 SRR EE R38N, FL NDVI 5 4 S8 R TE ARG
A RS IS R S, 5 10 ~ 40 om ¥R EE AL 1
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