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Fig.1 Speciral reflectance of winter wheat canopy in different growing stages
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Fig.2 Spectral reflectance of winter wheat canopy in different irrigation treatments
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Table 1 Wheat canopy reflection ratio divided
by channel spectrum of EOS MODIS

MBEETEE M2 KRR M KRR REKE R

il Range of Reflection Reflection Reflection
Clannles  spectrum ratio of ratio of ratio of
(nm) 2 imrigation 1 irrigation no irigation
vCHl 620 ~ 670 0.0684 0.1154 0.1747
CH2 841 ~ 876 0.3987 0.3632 0.3475
CH3 459 ~ 479 0.0554 0.0776 0.1104
CH4 545 ~ 565 0.0817 0.1201 0.1568
CH8 405 ~ 420 0.0617 0.0769 0.1044
CH9 438 ~ 448 0.0533 0.0725 0.1022
CH10 483 ~ 493 0.0581 0.0814 0.1167
CHI11 526 ~ 536 0.0761 0.1074 0.1420
CH12 546 ~ 556 0.0819 0.1191 0.1546
CHI3 662 ~ 672 0.0638 0.1096 0.1740
CH14 673 ~ 683 0.0636 0.1092 0.1749
CHIS 743 ~ 753 0.3001 0.2932 0.2838
CH16 862 ~ 877 0.4047 0.3685 0.3537
CH17 890 ~ 920 0.4363 0.4048 0.3929
CH18 931 ~ 941 0.5380 0.5089 0.5140
CH19 915 ~ 965 0.5180 0.4935 0.4977
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Table 2 Index calculation models of spectrum reflection ratio representing plant growth

% ¥ Name REG Code H# ¥tk Calculational method
B RVI RVI = Ran/Rau
EHBHB DVI DVI=Rap - Ran
H— R NDVI NDVI = (Raz - R )/ (R + Ran)
EVI=2.5(Rag - Rame)/ (1 + Rag + 6Reye - 7.5Ran)
ABHREN Evi 8% : EVI=2.5(Ryg - Reao) /(1 + Ryig + 6Rego = 7. 5Rugo)
NDVIposedy = (Rogo — Reia)/(Rago + Reu)
LHRBAEH NDVrusein B% : NDVigyay = (Rego - Reao)/(Rago + Rego)
Rededge = (Rogo — Reusa)/ (Argo = Asao) * 1000
ks Rededge $% :Redodge = (Rogo ~ Reto)/ (hago — Ao) * 1000
A =710 +50{ (R - Rane)/2 = Rso)/ (Rogy — Rysg)
aaf K Ao §%:A,.,=7IO+50[(R510"R6W)/2-Rno]/(Rm"Rno)
SAVReietge = 1. 5(Rems = Rae)/(Reang + Rems +0.5)
gk §oF 2.:C: 834 SAVIgedetge $% :SAVIpuise = 1.5(Reg - Ro)/(Rerg + Rerg +0.5)
SAVI= (Ran - Rem) * (1+0.5)/(Rgn + Ry +0.5)
TNER RN SAv1 $% :SAVI = (Ry, - Rpes) * (140.5)/(Ry, + R +0.5)
54 9000 £ R TSAVI TSAVI = 10.489( Rgp - 10.489Rcy; — 6.604)/(10.489Rgn + Ran - 69.269)

£ ; TSAVI = 10.489(Ry, ~ 10.489Rp ~ 6.604)/(10.489Ry; + Ren — 69.269)
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£ % Name R Code A Calculational method
_ MSAVI2 =0.5/2(Rgg + 1) - SQRT{ (2Rgp + 1)* ~ 8(Rap - Rew) 11
i S MsAVz B4 :MSAVI2 = 0.5]2(Ry, + 1) - SQRTL (2Ry; + 1)* - 8(Ry; ~ Raua) 1}
PV1=0.5(Rgg ~ 10.489R gy - 6.604) /SQRT(1 + 10.489%)
BHRWHN i 84 .PVI m(n..- 10.(:;93“-6.3)/5011“1 +10.489%)
BH—-HBHER RDVI RDVI = SQRT(NDVI * DVI)
RERTHRIN A e o e e B #0.9
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Table 3 Parameters of spectrum reflection ratio calculated by table 2
HBLEK R&B M2 K(E#) MK LK) A (kR 2K)
Index name Code 2 irrigation 1 irrigation no irrigation
R EEY RVI 5.8277 3.1461 1.9893
LHWER DVI 0.3302 0.2477 0.1728
H— s K NDVI 0.7071 0.5176 0.3309
MBI EVI 0.6139 0.4421 0.2750
QRN NDVigeug 0.6859 0.4881 0.2663
A8 F 3. 3 Rededge 3.4697 2.6020 1.5875
F1R0% &2 Aep 720.79 692.71 629.69
a3+ MR IR SAVIRedeig 0.5283 0.3977 0.2609
EX .0 -2-C8 1.9 SAVI 0.5122 0.3797 0.2536
HE K+ NAEIRK TSAVI 1.1168 1.1961 1.2964
BEA KN ER MSAVI2 1.0151 0.8636 0.7371
EHHBHEK PVI -0.3285 -0.3536 -0.3839
BH ¥R RDVI 0.4832 0.3581 0.2392
REATHEER GSAVI 0.4849 0.3708 0.2849
%4 RERIHAPDELBEBEOLEAT LN
Table 4 Ratio and difference of Parameters of spectrum reflection calculated by Table 3
o2 ki M M kEBE Tk HEBE E-3:4¢ PF $1 ¢ E2i:0C SP &8
% HE(100« 2K W00« M 1K HAE(100* FHMAK [-E:4- 5 QP 3 (A A - K
Indes /M 2K) /M 25K) /M 2K) HBEE) L)
Ratio of 2 Ratio of 1 Ratio of no Difference(2 Difference( 1
irrigation index irrigation index irrigation index irrigation — | irrigation) irrigation ~ no irrigation)
RVI 100 54.0 34.1 46.0 19.9
DVI 100 75.0 52.3 25.0 2.7
NDVI 100 73.2 46.8 2.8 26.4
EVI 100 72.0 4.8 28.0 27.2
NDVIpyie 100 .2 38.8 28.8 32.3
Rededge 100 75.0 45.8 25.0 29.2
A 100 9.1 87.4 3.9 8.7
SAV R oioigo 100 75.3 49.4 %.7 25.9
SAVI 100 7.1 49.5 25.9 2.6
TSAVI 100 107.1 116.1 -7.1 -9.0
MSAVI2 100 85.1 12.6 14.9 12.5
PVI 100 107.6 116.8 -1.6 -9.2
RDVI 100 74.1 49.5 25.9 2.6
GSAVI 100 76.5 58.7 23.5 17.7
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Characters of spectrum of winter wheat canopy and its response
to drought in the mountainous region of south Ningxia

ZHANG Lei'*?, LIU Jing""?, ZHANG Xue-yi?, HAN Ying-juan®, YUAN Hai-yan®
(1. Ningxia Key Lab for Meteorological D Pr and Reduction, Yinchuan, Ningxia 750002, China;

2. Ningxia Meteorological Science Institute , Yinchuan, Ningxia 750002, China)

Abstract: The canopy spectrum characters were observed, by Unispec — SC mono channel portable spectrograph, in
the Zhongyin — 16 winter wheat fields under different water supply treatments arranged at Longde county. According to
many vegetation index methods calculated by MODIS data, the vegetation indexes by canopy spectrum observation data
were calculated and selected which responded to drought sensitively. The result shows that the canopy spectrum difference
between various drought treatments is in evidence in the period of milky and filling. Although the spectrum curves are
similar, the reflection rate in most of spectrum band is different. We should select RVI and NDVI first, and EVI second,
to monitor winter wheat drought in south Ningxia.

Keywords: mountainous region of south Ningxia; winter wheat; spectrum character; drought



