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Table 1 Part reflectance spectral index and its definition

TR EL T X AN 225 30k

Reflectance spectral index Definition or formula Reference
K43 iraE $5 %8 MSI( Moisture stress index) R0/ R 600 [10]
FEAEFEHX SRI (360 1240y ( Simple ratio index) Rgso/ R 1240 [11]
L AEFE % SRI([,fw,1450) ( Simple ratio index ) R 3007/ Ry4s0 [12]
IK 3 FE%L WI( Water index ) Rgpo/ Rgzo [14]
X2 B %L DDI( Double difference index) (Rys30 = Ryoos ) + (Rysz0 = Rapss) [15]
A —ALLT SMEEL NDI 559 1650, (Normalized difference infrared index)  (Rgsp = Ryss0)/ (Rgsp + Rygsp) [19]
3—4k K 7458%% NDWI ( Normalized difference water index ) (Rgsp —Ri240) 7 (Rggp + Ryngg) [20]
H— 1k 2 P Brdi % NMDI ( Normalized multi — band drought index) [ (Rsso = (Riggp = Royzp) 1/ [ Rggo + (Riggp = Royzp) ] [21]

TRy N Anm ZERIH R OGRS SR ARSI

Note: R, represents the average of leaf spectral reflectance at Anm.
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Fig.1 Changes of 4 water indicators of Ph. violascens leaves during water loss process (mean = SD)
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Fig.2 Changes of spectral reflectance curve of

Ph. violascens leaves during water loss process
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Fig.3 Changes of reflectance differences curve of

Ph. violascens leaves during water loss process
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Fig.4 Changes of reflectance sensitivities curve of

Ph. violascens leaves during water loss process
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Table 2 Correlation coefficient between spectral
indexes and leaf water indexes of

Ph. violascens canopy leaves

$5 47 Index SWC LMP RWC EWT
MSI 0.853*  0.911* 0.963™  0.960™
wiI 0.879™  0.933*  0.930**  0.918**
SRI (1300, 1450 0.849™  0.886™  0.959**  0.981*
SRWI 3601240 0.831*  0.895*  0.885* 0.857 **
NDII (550, 1650) 0.846*  0.909*  0.958* 0.951 **
NDWI 0.825* 0.891** 0.879™  0.851™
NMDI —0.639™ —0.698* -0.817* -0.850*
DDI —0.824™ —0.868" -0.929** —-0.933*

F.ox =« fFE P<0.01,
Note: # * represents P <0.01.
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Table 3 Regression model between RWC (y) and reflectance spectral index (x) of Ph. violascens canopy leaves

SRk

Reflectance spectral index

A E VS

Linear regression equation

AR [ )4 77 7

Nonlinear regression equation

y=2.5621x-2.658 8
MSI

R? =0.926 4
» y=23.842 x —23.502
R* =0.865 8
y=0.838 6 x-0.8103
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. y= —16.464 x +0. 463
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y=1.207 6 x* —0.422 5 x —0.827 8

R*=0.927 8

y =419. 28 x> —819. 57 x +400. 59
R* =0.896 7

y=—-0.3675 x> +2.023 4 x—1.729 2
R*=0.929 1

y =67.456 x* —130. 84 x +63. 532
R* =0.868 5

y=23.158 x> +3.604 7 x —0. 053 7
R*=0.923 4

y =291 2% +8.546 2 x +0. 145 2

R* =0. 868 3
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Spectral Reflectance Characteristics of Phyllostachys violascens
Canopy Leaves in Response to Water Change

ZHANG Wei' , WANG Xin-mei’ , PAN Qing-mei’ , XIE Jin-zhong' , ZHANG Jin-song’ , MENG Ping’
(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China;
2. Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract. [ Objective | To study the water-sensitive reflectance spectra bands of Phyllostachys violascens canopy
leaves and screen the suitable reflectance spectral indexes of leaf water content, aiming at nondestructive estima-
tion of leaf water content. [ Method | The present study investigated the canopy leaf reflectance spectrum charac-
teristics of Ph. wiolascens during isolated natural water loss process. The correlation between reflectance spectral
indexes and leaf water indicators were calculated and analyzed. The regression equation between leaf relative wa-
ter content (RWC) and reflectance spectral indexes were also calculated. [ Result] The leaf water content and
its spectral reflectance were negatively correlated in the near-infrared region. The spectral reflectance sensitivity
analysis showed that the spectral reflectance in 1 400 ~ 1 600 nm and 1 800 ~ 2 000 nm was significantly
changed with the decrease of the leaf water content. Correlation analysis and regression model between different

spectral reflectance indexes and RWC showed that moisture stress index MSI( Ryy,/R,s,) and simple ratio index
SRI(R,;,,/R,,5) had higher correlation with RWC. [ Conclusion] The leaf water content has negative correla-

tion with the spectral reflectance in the near-infrared region especially 1 400 ~1 600 nm and 1 800 ~2 000 nm.
The MSI(Ry,y/R,s ) and simple ratio index SRI(R,;,,/R,,s,) has higher accuracy for estimating RWC of Ph. vi-

olascens leaves than other reflectance spectral indexes.

Keywords: Phyllostachys violascens; canopy leaves; leaf water content; spectral reflectance
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