( ) 2015 12 41 6
Journal of Hunan Agricultural University (Natural Sciences), Dec. 2015, 41(6):685-690

DOI:10.13331/j.cnki.jhau.2015.06.021
http://xb.ijournal.cn

ETMHEHNEREREEKEERE

1,2 3 1,2 1,2
(1. 239000 2. 239000
3 100083)
W = EO-1 Hyperion
(wi) (NDWI) (NDVI) (MSI)
(NDII) (csi)
MCARII  NDWI NDVI  CSI
NDII WI NDWI MSI R? 0.78 RMSE 0.015
(M-NDWI)

x # i
hESES TP79 MHRFRSRD: A XE%HRS: 1007-1032(2015)06-0685-06

Remote sensing monitoring of the corn canopy water content
based on the optimized index

Wu Jian*?, Tan Jing®, Deng Kai'?, Xu Jianhui?

(1.Geography Information and Tourism College, Chuzhou University, Chuzhou, Anhui 239000, China; 2.Anhui Center
for Collaborative Innovation in Geographical Information Integration and Application, Chuzhou, Anhui 239000, Ching;
3.Beijing Oriental TITAN Technology Co., Ltd., Beijing,100083, China)

Abstract: The EO-1 Hyperion hyperspectral data of Beijing Huairou county was filtered by band filter and used to
calculate the vegetation water content index. Corn canopy water content estimation ability of normalized difference
infrared index(NDII), water index(W1), normalized difference water index(NDWI), moisture stress index (MSI),
normalized difference vegetation index(NDVI) and canopy structure index(CSI) was analyzed based on the coupling of
leaf and canopy radioactive transfer model in this study. On the basis of the sensitivity analysis of different physical and
chemical parameters, the two indexes of MCARII and NDWII were integrated to complete the estimation of the corn
canopy water content. The results showed that the NDVI and CSI could not to make an estimate of corn canopy water
content, and the R? of corn canopy water content estimation by NDII, WI, NDWI, MSI were greater than 0.78, but the
RMSE was 0.015, which led to a strong uncertainty for the estimation . The optimized index M—NDWI can effectively
eliminate the interference of LAI, and significantly improve the estimating precision of corn canopy water content.
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Table 1 Different analysis parameters value in the PROSPECT model
Cw 0.005 0.010 0.015 0.020 0.025 0.030 0.040 0.050 0.060
Cab 10 25 35 45 55 60 70 85 90
Cm 0.003 0.004 0.005 0.006 0.007 0.008 0.009 0.010 0.011
LAI 0.6 1.0 16 22 26 3.0 35 45 55
Cw (normalized difference infrared index
Cab NDII) (canopy structure index CSI)
750 nm Ri( ) n( (nm))
Cm
LAI WI = Ryy / Rozo (1)
LAI NDWI = (Rgeo — Ri240) /(Rgeo + Rizao) (2)
NDVI = (Rgg5 — Rezs) /(Rags + Rezs) (3)
LAI 45 MSI = Rysgo | Rego (4)
NDII = (Rgyg — Rysag) [(Re19 + Riag) (5)
CSI = 2SRs — SRs* + Wis? (6)
3 RS SRs = (SRego —1) /(SReg0 — L) max (7)
Wis = (Wgo =) /(Wl180 —Dmax (8)
3.1 6MEREHEEAKEMNEE SRego = Rago ! Rego (9)
6 Wl180 = Ropo ! Rysgo (10)
(water index WI) (normalized 6
difference water index NDWI)
(normalized difference vegetation index NDVI) 1

(moisture stress index MSI)
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Fig. 1 Change trend of corn canopy water content along with the change of different index value
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Fig.3 Change trend of corn canopy water content along with

the change of NDWI under the condition of the same LAI
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Fig.4 Change trend of MCARII along with the change of NDWI

under the condition of different LAl and Cw
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Fig.5 Change trend of corn canopy water content along with
the change of M-NDWI
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Fig.6 The measured values and the estimated values of NDWI
and M-NDWI



690 ( ) http://xb.ijournal.cn 2015 12
6 M-NDWI 16-19
R® 0883  NDWI [31
0.301 M-NDWI 0 5 2007 37(7)
957-965
PR [4]
4 Hr5ihe [ 2005  16(7)
1218-1223
[5]
] 2006
28(4) 587-591
[6]
PROSPECT  SAIL ] 2010 29(3)
NDWI 185-189 240
[7]
] 2008
NDII WI NDWI MSI 44(5) 827-834
[8l
RMSE 0.015 ] 2008 24(11)
- 295-301
[] (LAI)
M-NDWI [ 2003 14(3) 58-62
R? [10]
0.883  NDWI 0.301 ] 2003 29(3) 397-401
R 0780 [t .
NDWI M=NDWI 2012 28(6) 162-173
LAI [12] PROSPECT SAIL
[
MNDWI 2010 30(11) 3022-3026
[13]
[
2015 31(2) 147-154
[14]
] 2001 21(7) 1050-1056
[15]
S 3k [9] 2015
31(12) 179-185
[1]
1121-1129 s e oo s
[2] KX pE: REL

] 2005 21(4)



