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Study on Spectral Indices of MODIS for Wheat Growth Monitoring
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( The State Key Laboratory of Remote Sensing, Institute of Remote Sensing Applications, Chinese Acad of Sci , Beijing 100101)

Abstract The objective of this paper is to determine the suitable MODIS spectral indices for monitoring growth status
change during crop growing season. Biomass and leaf area index (LAI) were chosen as the best indicators of crop growth.
The first 19 bands of MODIS, covering visible to shortwave infrared spectral wavelength, were simulated by the ground-level
reflectance spectra. All NDVI-like and RDVI-type spectral indices ( named NDSI and RDSI for MODIS respectively)
formed by every two bands were calculated for their correlation coefficients r* with biomass and LAl The best spectral
indices and band combinations must have higher r* with both biomass and LAI synchronously, and they must have
reasonable theoretical basis. It turns out that( b,,,b,),(b,,5,, ) and ( b,,,b,¢ ) sre the best band combinations, and the
corresponding NDSIs and RDSIs both have 99% -level significant correlations with the two growth indicators and perform
much better than the conventional vegetaion indices (MODIS_NDVI, MODIS _EVI). RDSI is more sensitive to LAI than
NDSI. MODIS _EVI has 95% -level significant relationship with growth factors, which is a great improvement to MODIS _
NDVI. In addition, MODIS _NDSI( b, ,5,, ) takes on a potential to extract cloud information.
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Tab.1 Measurement time and corresponding wheat growth stage
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Fig.1 Plot of the determinate coefficient (r* >0.4) between two SI (left; MODIS _NDSI, right: MODIS _ RDSI)

and biomass (above the diagonal), SI and LAI (under the diagonal)
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Fig.2 Locations of the MODIS bands in

wheat reflectance spectrum

IR LA 75 SR 1 R b 2 JB] 43 39 22 %o
FMERN, MAA (b,,b,) N R4k, B w5 B
HEAHREHERL, B2 A& MODIS B
é’lﬂﬁ?ﬁ&(ZSOm) ’ ﬁ(kﬁgﬁ% ( b19 ’ bn ) s ﬁﬁ&
HBB (b b)), SHRE 2RI, L EX 3 MHEE
iR ib i R N T S R R B 2 AN
FHEL0.94pm 0 B K IR B R MU TE , RE— E
BELRBTEYKGSEMEVERTIZEREN
BEEEMH. b4 MEBEASHARIBE S MMk
18, 77 3 P9 4N B B A0 15 R U RIS, R X e P R 4R
MEM. ZABEELAEFH FENERAS
(6,0, TR IERBERKBE FHRHEXHE
B TRMNFBRMUALERR. X5EFERER
SEFEEEBRREEE (FHRRIEY) KWE
BEALSEWF R R0, I Thenkabail ! 2
BT R2AMNEYSERROER, XFE S5 ARN
FIELSH (900 ~ 940nm FIBE K A B BL ) , T EL7E 4+
3 MAREYEBRGEER®, 4 MRESE
SRR EBRBEN, B TRENREEE,
AN BEE T E B OGS EE R BUR A 7T 8B, i
B F U B4R X MR R L0 LR M B,
ZHEBHEER

H 4, B9 & B, MODIS _EVI 5K #FH T
AL HE AL T MODIS _ NDVI.#* ( biomass) 1 ( LAI)
4913 0.3467 F10.4086,2 F B IEE] 95% 1y
B, XRAELEBRMERERAEEFAM
AE—EREIMHTRIMERENE, ATRS
T MODIS _EVI M K #E FHREHE,

%2 NDSIf RDSI HAMBERBESREKBXRY r’ (n=140)
Tab.2 The common band combinations of NDSI and RDSI and their corresponding

determinate coefficients r* ( n =140)

HEBRAS RDSI
BB 1( B nm) P B 2( Pk nm) * (biomass) 7 (LAI) r* ( biomass) *(LAID)
19(915 ~965) 17(890 ~920) 0.7393 0.4412 0.707 0.4875
5(1230 ~1250) 2(841 ~876) 0.7181 0.4373 0.6962 0.4518
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19(915 ~965) 16(862 ~877) 0.651 0.4869 0.6204 0.4953
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Fig. 1 MODIS_NDSI(b ,,b ) image of August 22,2002(left) and the extracted cloud result (right)
by threshold method
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