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Abstract
In this paper, we propose a newly advanced vegetation |idar on ISS-JEM-EF (International Space
Station—dJapanese Experiment Module-Exposed Facility) named iss—jem Lidar for Observation of
Vegetation Environment (i-LOVE)
NDVI (Normarized Differntial Vegetation Index) and canopy height relating to the atmospheric €02

for observing not only cloud/aerosols but also actively

fixation through the photosynthesis within vegetations
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iss-jem Lidar Observation of Vegetation Environment

> Active NDVI with horizontal /vertical resolution

»Canopy height measurement with high accurac
»>Cloud & Aerosols

Active NDVI

Canopy height
R =R
NDV] = ——=——_50
Rioss + Rego
NOAA/AVHRR . P .
6] ch1 ch2 Soil Alt-o
............................ /2
40
Green leaf
201 .
. A 3
LA 3
O ol G 2 :
04 0,1 08 1.1 12 14 16 18 20 22 24 26 g

m,
660nm 1064nm B8 (um)

itk 1 5 — CIEM3 Diih

Fig.1 Concept of i-LOVE cooperating NDVI mode with altimeter mode.
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Fig.2 Block diagram of lidar Fig.3 Signal processing with 2-D array detector
. Altitude 330 km~480 km
Orbit e
Inclinationangle 51.4 degree
ISSJEM Inner Dimension of [0.8m(H)x1m(W)
JEM/EF module x 1.85m(L)
Electric resource maximum 3kwatts
Fundamental SHG
1064nm : 660nNm :
Wavelength
Laser g Near IR Band Red Band
Transmitter Output energy <100 m) 50 mJ
PRF 100 pps/50pps
Pulse width <10 nsec
Telescope Effective dia. 700 mm
P Field of View 0.18 mrad
Receiver 2D-arrav detector multi-channel MT/APD multi-channel
y MT/APD

Table 1 Specifications of i-LOVE
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Fig.4 Concept of lidar measurement of NDVI

}‘660nm A 1064nm A AN

NDVI(H,)

NDVI(H,)

NDVI(H,)
NDVI(H,)

NDVI(H,)

Fig.5 Concept of height-resolved NDVI using
i-LOVE
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Fig.6 Concept of three dimensional laser
altimeter measuring with 2-Dimesion array
detector
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Iss—Jem-LOVE
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100mJ@1064nm,
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« FEE—LIEY : 0. 18mrad
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Table 2 Cpmparison of i-LOVE with ICESat-2/GLAS to be launched in 2015.
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