Vol. 1, No. 3 Resources and Environmental Science December, 2023
%155 3 M TR IR 2 2023 412 H

HRMEBHEDER LAl RIERE|E]
vk s

wHEE
EOREAS G5, Brisii s 833500

WE: M2 (Leaf Area Index, LAD &5 ATHEY) W 2R TV A RE B AT B AN Re D 124, 2RI
T 6 2 M RRE B S ] MODIS $iE 1 LAL 32 B S 80, BE47 0 7Rl LAL Xk Wik 55 A 2530 85
BRI 0 M B IR 2 UINME FTE . 37454 Landsat8 OLI %4/ NDVI. SAVI. NDMI. N-BR. NBR2.
MSAVI I EVI A8 3 e B8 LAL B I8 SOy, JE et Lh o pr, 5 H Ty R PR o R oD S 7 X () - T
BUREL (LAD B[R ARRHIE. TR s 18 (O ARBEHRA RIS IAEE T, 7 ME R EOE 5
fRE (LAD A RIFMAEREE. ST T a4 R, #MHE NDVI-LAL PZRMERLE X RBERURLE, A FX T
NDVI I LAl [lAH% 2% (R*=0.871) ; (2) j#id NDVI-LAI BLR i T 50 X AR FE 4 (LAD HI4-Aiks
e M (R=0.23, RMSE=1.801) ; (3D T /RIEME tRF VOB 7EIX (1) LAL AR HEAIF 70 X IR 4 78 2 X 3 1 28 4k
T, 3 H Bl T 7 o XS P R S, AT I e (R a3

S MRARIEE (LAD ; RS Landsat8 OLI ##; T /R P 4 vbiss
DOI: 10.57237/j.res.2023.03.002

LAl Inversion and Spatial Distribution
Characteristics of Gurbantunggut Desert

Tang Guohu™
Wenquan County Meteorological Bureau, Wenquan 833500, China

Abstract: Leaf area index (LAI) is an indispensable parameter for studying the exchange of material and energy on the
surface of plant canopy, and it is also an important parameter for expressing the structural characteristics of plant canopy.
Using the LAI remote sensing product data of MODIS data, it is of great significance to study the sensitivity analysis of
vegetation LAI to monitoring and estimating ecological environment. The remote sensing inversion model of LAI was
constructed by combining NDVI, SAVI, NDMI, N-BR, NBR2, MSAVI and EVI vegetation index data of Landsat8 OLI
data. Through comparative analysis, the spatial distribution characteristics of leaf area index (LAI) in the study area of
Gurbantunggut Desert were obtained. The analysis concluded that: (1) According to the linear fitting regression analysis,
the seven vegetation indexes have a good correlation with leaf area index (LAI). The linear fitting relationship model of
NDVI-LAI was better, and the correlation coefficient of NDVI and LAI in this study area (R? = 0.871). (2) The distribution
characteristics of leaf area index (LAI) in the study area were inverted by NDVI-LAI model (R? = 0.23, RMSE = 1.801). (3)
LAI of Gurbantunggut Desert According to the changes of the study area and the vegetation coverage area, it is concluded
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that with the increase of the distance of the vegetation coverage area, the LAl gradually decreases.

Keywords: Leaf Area Index (LAI); Inversion Model; Landsat8 OLI Data; Gurbantunggut Desert
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Table 1 Calculation formula of vegetation index
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NDVI NDVI=( NIR—R) /( NIR+R)

SAVI SAVI=( NIR—R) /( NIR+R +L) % 1+L)

NDMI NDM I= ( NIR—SWIR1 /( NIR-+SWIR1

NBR NBR=( NIR—SWIR2) /( NIR+SWIR2)

NBR2 NBR2=( SWIR1—SWIR2) /( SWIR1+SWIR2)

MSAVI MSAVI=(2% NIR-+1—sqrt((2 NIR+1)*2—8%(NIR—R)))/2
EVI EVI=( NIR—R) /( NIR+6*R—7.5*B)
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Figure 1 Overview of study area
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Figure 2 Relationship between vegetation index and LAI estimation in April
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Figure 3 Relationship between vegetation index and LAI estimation in August
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Table 2 Vegetation index and LAl model

TR HRGR R? r

SAVI Y=1.6886-12.02492X+46.2056X? 0.613 0.783
NDVI Y=14.7802X+28.98721X?-1.5043 0.871 0.933
NDMI Y=59.1071X+1.1205 0.679 0.824
NBR2 Y=4.2104-132.7965X+1378.1024X2-2678.4633X® 0.325 0.570
NBR Y=39.7860X+0.8964 0.679 0.825
MSAVI Y=1.4075-0.8153X-25.3236X?+98.9671X3 0.681 0.785
EVI Y=0.9839-2.8865X+331.2076X> 0.599 0.774
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Table 3 Validation results of LAI inversion models with different vegetation indices
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SAVI y=-12.02492X+46.2056X°+1.6886 0.613 3.117
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NDMI Y=59.1071X+1.1205 0.679 2.836
NBR2 Y=4.2104-132.7965X+1378.1024X>-2678.4633X° 0.325 4117
NBR Y=39.7860X+0.8964 0.679 2.832
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Figure 5 Inversion results of LAI values in April and August in Gurbantunggut Desert
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