R IR 2010,29(5):881-886

Journal of Agro-Environment Science

R PR 2 BT 5 S R
W L K R P S

¥ 4k, xdad, X FER
(HEB RS AR 58 TR, b 100083)

i EKEEP R (ARSI F o i TR R i ERES ) , T K RS S FIRCR , I B K RETE 6 RRIL. F
HR eS8 B (CARI PRI SIPDFOM ST AF B 4B (ICA YR EINT KRB As BT THIE . G558 M, DU L 3 PRt a e
KRB As FEHE—ENHRXRR, HARXARIE 0.67 L) b ;& A8 55347 (1CA )Rl &I, FERE G Bz (440~540 nm )FALL
6 B (600~700 nm) 2 [B] &H — Ml AF B 5K TR As FEFER, HXREGET] 0.95 DL, - MEREFR SIS M AR B
KAEH As FRZEHATIEIASHT , B BKREP As FRVEHRIT R, PRV, LR As XKREE K ] LB A
T BRAE CAAR A AR B0 B SRR B, IF AT LA 7 A8 B4 87 (TCA ) RO o8 T As Ml (0 BR & 5915 8, , 2 BBIR T
AT, S KA IR MY As 15 53K dE

KR As T M AS R AT (JCA ) s HruCAL R A AL B — 3R RTA

hES%E.X8302  NHMGEEME:A  IEHS.1672-2043(2010)05-0881-06

Monitor Arsenic Contamination in Mature Rice by the Model Based on the Independent Component Analysis
and Hyperspectral Vegetation Indices

CAO Shi, LIU Xiang-nan, LIU Qing—jun

(School of Information Engineering, China University of Geosciences, Beijing 100083, China )

Abstract; High arsenic content in rice can damage the chlorophyll and structure in their leaves, reduce the rate of photosynthesis and change
their spectral features. The model established in this paper by the independent component analysis(ICA ) and hyperspectral vegetation indices
(CARI, PRI, SIPI) were used to predict the arsenic content in mature rice. Sixty samples belonging to mature rice in three different areas
were scanned by ASD field pro3. Arsenic reference values were obtained by atomic absorption spectrometry. The study showed that there was
linear correlation between these three hyperspectral vegetation indices(CA RI, PRI, SIPI) calculated from ASD optical data and the content
of arsenic in mature rice, whose coefficients (R ) are —0.67, 0.82, 0.91, using least—squares regression. The fast independent component
analysis(/CA ) was applied in a matrix 20x60, which represents the 20 groups optical data of the 60 samples. The 20 groups optical data pre—
viously centralized and standardized were respectively divided from the 100 nm range of blue band (440~540 nm ) and red band (600~700
nm) by 5 nm intervals, and that produced four variables(1C-B1, IC-B2; IC-R1, IC-R2) from red band and blue band. Furthermore,
IC-B1 and IC-R1 had high correlation with the arsenic content in mature rice(R=0.96, R=—0.95). So the model established in this paper
by those variables and hyperspectral vegetation indices can predict arsenic contamination in mature rice.
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Figure 1 Contrast of the content of heavy metal
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Figure 2 Contrast of arsenic content between in rice and in soil
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Table 1 Regression analysis between arsenic content in rice and

hyperspectral vegetation indices

TR SL R SD N P
CARI -0.67 0.787 52 60 <0.000 1
PRI 0.82 0.601 17 60 <0.000 1
SIPI 0.91 0.434 26 60 <0.000 1
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indices and arsenic content in rice

FRERAR AT IR, kRS oA A, ik
B BR R ME R 0, b 5 B a=x—m, Ho
m=E(X ) NEIE x IIE, FEXHE S 34T b ab B
ZJa , MR RS Arim S R A, (AR5 E 5
AT BZIEAER, BEFEMFTERR 1,
AT FRRR AT B R AR B

RIS 7R R BE(440~540 nm ) Al
LI BE(600~700 nm ) Z [AISARE T BI Ml A &,
A3 30 R WSk B IC-B1.1C-B2 MG B IC-
R1.IC-R2, 4y5INHE As BT, K
IC-B1.IC-R1 5KfgH As ST RE AR, MHRRL
ik 095 KL LE, HPokREH As &85 IC-B1 IFH
%, M5 IC-R1 AMI&(3 2), XRH, FETHILIEEL,

As BE5EEI A BN IE R AL, XFMEETES
M4 2 LA 4508 20 s AR L1 6 B, As BB i
SRS i: b Sk LV ol EI R
2 mrTE5KEF As FEEASH ST
Table 2 Regression analysis between arsenic content in rice and

independent variables

ST AR R SD N P
IC-B1 0.96 0313 19 60 <0.000 1
IC-R1 -0.95 0.343 51 60 <0.000 1
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Figure 5 Regression equation between arsenic content in rice and

independent variables
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