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Sensing of laser Normalized Difference Vegetation Index(NDVI) for vegetation lidar
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Abstract

It is very important to watch the spatial distribution of vegetation biomass and changes in biomass over time,

representing invaluable information to improve present assessments and future projections of the terrestrial

carbon cycle. The Normalized Difference Vegetation Index (NDVI) is used to present quantitatively the density of

green on vegetation, to monitor changes in vegetation and to understand how they affect the environment using
mostly satellite’s data taken by imaging spectro-radiometer, e.g. AVHRR/NOAA, MODIS/Terra, Aqua,
AVNIR/ALOS. This paper reports preliminary results of NDVI experiments obtained by using a red laser lasing at

660nm and a near IR laser lasing at 1064nm.
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Fig.1 Reflection spectrum of each leaf?.
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Spectro-radiometer Red Band Near IR Band
/Satellite (nm) (nm)
AVHRR/NOAA 580~680 725~1000
MODIS/Aqua,Terra 620~670 841~876
AVNIR/ALOS 610~690 760~890

Table.1 A band pair for spectro-radiometer on each

satellite.

Q) WETFA ¥ —FEXL 74 ¥ —NDVI

AN 2 B ATEW R A RS OFERE H 2k
T 2% EEER, DT A 2 —HRXT@QATHE
zEINDY, HETA X —D%E, Red Band i F
L L T2A1=660nm., NearIR £ & L CTA1=1064nm
O EOMAELEEIEL TN D,



Py, Kiy Ky AT atm, " (H)| S-Batm, (H)-(1=Cypc ()} TS,

Pr,l(H) =

Pucy (H)

ACye(H)|

P, 1 ¥E L =X — K: BEHRILF5)
A AELEEFLOANHEE, Tyem, : BEN DI
BEHE TORKRBER, - 1/2=AH: & SHOMEEE. o
S, T LY UL R By, (H): K5 7 HIGEL
B, Coe) : 7w 7V v MEREICHT S
BIERIE R, Ty, : BUEDOBIEBR, py, : BHE O
., AC,(H) = Cyc(H+c t/2)—Cy(H)

— . BONEEZEFRFZRXLXF &2 HNT
NDVI X)X L v HE i+ 25,

(PT1064(H))_<PT660(H)>
Pt1064 Pteeco (3)
<PT1064(H))+<PT660(H)>

Pt1064 Pteso

71 4" —NDVI =

3. HEHDOEEE RV AR5 RN EBR
(1) E=BGE
Fig.2 ICEBR T v v 7 K& 7R, iz b—3,
LD Jihd Nd:YAG L —¥@1064/532nm ., LD@660nm,
LD@850nm TH Y, DA \unrF7 07
fER L7,
ZINENDIEIRD B OFITHE R S B S
Do FORKKITNT 7 A4 —%#0 | it
(TRISTAN)IZ L o> THrt sz zIcmiti S 5.
HESIE, FREZO=V XX, 41 & K
U, NF/Fo=fHDOE, KUOEL WThHo,
BA L pbiE, RERIRRE &R EE CTHIE 21T o 72,

Opticalfiber cable
Spectroscope
I ? (TRISTAN)

Halogen light source ~

)
(Mikropack HL-2000) } / ’(ﬂr ~J|E -
=TS
Sl

v:va 1064/5320m |1
-

P,
rower

Measuring
object
\ II?UWEI
e | [ =]

Fig.2 Block diagram of reflectance measurement.

(2) EBRHERLEE

JEOBR Y 72 E B RS R & Table2 128 T,
AVHRR/NOAA MODIS/Aqua,Terra
AVNIR/ALOS ¥ X UM Halogen NDVI I3, =11
O =B R TOREE RS (DRURA
LCHEH L, EBROMER, L—1 NDVI fHI3#HE
T = T O NDVIHEIZ S~ IR D O fE

- x @)

ZaxLilz, ZOEE LT, OV —¥RIEEIMA
ALIA=108{Zxf L, 2V —BHEETH D
Red Band. Near IR Band iZ A /A1 =10 THDH7=9.
BEDOPGH AT FAREEL Iz TIERW D
OHFRDORHARTFIEIC L DB, @F DM, — 3k
EMTOE—LERY, B—L % —DEWN, Si-
U =FYRHEBORRE CORELLR ENZET b
Al

Measuring Laser || Halogen | AVHRR/ MODIS/ AVNIR/
object NDVI NDVI NOAA Aqua,Terra ALOS
Nishikigi 0.50 0.56 0.56 0.62 0.60
Oitadori 0.54 0.61 0.54 0.61 0.60
Tochinoki 0.49 0.63 0.63 0.69 0.67
Dry black soil | =0.03 0.08 -0.09 -0.15 -0.19
Wet black soil | =0.10 0.15 -0.07 -0.10 -0.15
Dry sand -0.03 0.12 -0.11 -0.18 -0.22
Wet sand -0.06 0.09 -0.10 -0.15 -0.20

Table.2 Comparison between NDVI by active
sensing and NDVI by passive sensing.
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