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MODIFIED MONITORING METHOD OF VEGETATION
WATER CONTENT BASED ON COUPLED
RADIATIVE TRANSFER MODEL
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Abstract: By coupling leaf with canopy radiation transfer model, a modified vegetation index was explored to extract the
vegetation water content in order to monitor the vegetation water content from remote sensing data. Some vegetation indices
for the vegetation leaf water content, such as NDVI, WI, NDWI, MSI, CSI and NDII, were analyzed and compared based
on the hyperspectral data simulated by PROSAIL. The results show that the water content can not be estimated by NDVI,
and CSI is not an ideal tool. The rest four indices WI, NDWI, NDII, and MSI can generate relatively good results with the
correlation coefficients square between the estimation and real value being all about 0. 76. Then, sensitivity factors were
analyzed for NDWI extracting the water content, and the results show that NDWI and MCARI have a good linear relation-
ship. This method can better remove the interference of LAL. The correlation coefficient square between the estimation and
real value has been improved to 0. 97, which is increased by 27% compared to the foregoing value. The estimated residual
is reduced from 0.0156 to 0.00535, a reduction of 65% compared to NDWI method.
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NDVI = (R895 - R675)/(R895 * Rms) , (1)
NDWI = (Ryy = Ripig)/(Rggo + Ringg) 5 (2)
WI = Ry/Rozy (3)
NDII = (Rgjg = Rigyo) /(R + Rygpo) , (4)
MSI = Ryse/Rgo (5)
CSI = 2sSR - sSR* + sWI* | (6)
ANOLE

sSR = (SRe = 1)/(SRego = 1) e (7)
sWI = (Wljg = 1)/(Wlhijg = 1) , (8)
SReso = Rso/Reso s (9)
Wliso = Row/Rygo - (10)
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Table 1 Values list of parameters in PROSAIL

HEIISH L O 1

LAl 0.5,1.0,1.5,2.0,2.4,2.8,3.2,3.6,4,4.5.6

Cab 20,35, 50, 65, 80, 90

Cdm  0.0035, 0.0045, 0.0055,0.0065, 0.0075, 0.0085

Cw  0.005,0.01, 0.015, 0.02, 0.025, 0.03, 0.05, 0.08, 0.1
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Fig.2 Results of inversed water content
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Fig.5 Scatter-plot of NDWI and MCARI1
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Fig.6  Scatter-plot of M-NDWI and Cw
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