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LOVES

Lidar Observation of Vegetation Environment
from Space

Dedicated to MDS-2/ELISE
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GPP=PAR X f,r X LUE

PAR : Photosynthetic Active Radiation
foar - @ fraction of PAR absorbed by the canopy
LUE: Light-Use Efficiency
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MDS-2
/Experimental Lidar In Space Environment.ELISE
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Multiple detector pixels / footprint




Active NDVI with vertical resolution AH

- Pinto Beans — Alfalfa Wheat Stubble
0.9 Potatoes Corn — Sunflowers
0.84 — Soybeans Healthy Sugar Beetp

— Grass

400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Wavelength (nm)

NDVI
Normalized Difference
Vegetation Index

NDVI = M@

RHRED)

NDVI is directly related to the
photosynthetic capacity and
hence energy absorption of plant
canopies.

Red Band (nm) Near IR Band (nm)
AVHRR/NOAA 580-680 725-1000
MODIS/Aqua,Terra 620 -670 841-876
AVNIR/ALQOS 610-690 760-890




Active NDVI with vertical resolution AH

ﬂ~132L’)m'1r15. o /166[)nm
Laser beam transmitted from NDVI(H) = 1 7
ISS-JEM-EF payload 1320nm t A660nm
A6s0nm A 1320nm A TN

( } NDVI (H,)
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Block diagram of ISS-JEM LOVES

‘ Detection unit Signal
/_, \ 20 deleclors | | processer unit
A l Tma inkerval
|| ;ggu"m 1320nm couniar and
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fransient recordear
GBE0nm
Steering Transmitter unit
mirror
Nd:YAG laser (1320nm, 660nm)
and collimaber

JEM LOVES component




2D-Detector array
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timing of laser
transmission

discriminator

h 4

100 channel transient recorder with
pre-trigger (12bit, 100M sampling/
sec, 200 segments/channel)

—

100 channel transient recorder with
pre-trigger (12bit, 100M sampling/
sec, 200 segments/channel)

trigger
k4

Concept of the detectors and signal processor

Time interval
counter




Specification

Orbit Altit_ude_ 330 km 480 km
Inclination angle 51.4 degree
ISS JEM Inner Dimension of [ 0.8m(H)x1m(W)
JEM/EF module X 1.85m(L)
Electric resource maximum 3kwatts
Fundamental SHG
Wavelength 1320nm : 660NmM :
Laser Near IR Band Red Band
Transmitter Output energy 100 mJ 100 mJ
PRF 30 pps
Pulse width <5 nsec
Telescope E_ffective (_Jlia. 700 mm
Field of View 0.2 mrad
Receiver 2D-array detector multi-channel MT/APD multi-channel

MT/APD




@1320Nnm/660nm

&y

Rear mirror:

Output mirror
HT@1050nm

HR@1313nm R =% _ 7 ) (NN EN

Folding mirror:
HT@1050nm
HR@1313nm
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Q-switched laser performance

Pump energy (mJ)

300
& Output energy (Normal mode)
| B Output energy (Q-switched mode) A ’_ 250
A Q-switched pulse width
| 1 200
- 4 150
A
- 4 100
A
- A A » 1 50
| | | O
0 250 500 750 1000 1250

Q-switched pulse width (ns)

s

Operating condition

PRF: 5 Hz
Pump pulse: 240 pus
Temperature 18

\_

r

Normal mode

Output energy: 106 mJ
Slope efficiency: 12.4%
Conv. efficiency: 8.8%

(pump =1201 mJ)

O-switched mode

Output energy: 42 mJ
Pulse width: 51 ns
Slope efficiency: 11.8%
Conv. efficiency: 6.0%

pump =700 mJ
\.




NICT CO, DIAL/Wind
Doppler lidar
ISS-JEM




ELISE/MDS-2

IEEE Geoscience Remote
Sensing Symposium 2000,
Hawaii, July 24-27, 2000




MDS-2/ELISE

Imc
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Standard EF payload
T ™

1.85m o2, ™

S A
/ &‘3 555585 1.0m
Grapple Fixture — L

JEMRMS will grapple here

aeaaaaay
R Y N

L 1 VAR Y
e

¢

A 9755077 48
Pavload Interface Unit (PIU) ) :
For details. refer to

Paragraph 4.3.3 (5) (b)

Launch Restraint Trunnion
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330km 440km
+/-3.5< +/-600m +/-800m
+/-10< +/-5.1km +/-6.8km
0.15mrad 0.2mrad 0.25mrad 0.3mrad
50 66 83 99
330km 1924 3421 5346 7698
J/m 5.20E-05 292E-05 | 1.87E-05 | 1.30E-05
58 77 96 116
385km 2619 4657 7276 10477
J/m 3.82E-05 2.15E-05 | 1.37E-05 | 9.54E-06
66 88 110 132
440km 3421 6082 9503 13685
J/m 2.92E-05 1.64E-05 | 1.05E-05 | 7.31E-06




Criterions for conceptual studies

Weight <<500 kg no problem
Dimension 0.8 m(W) x 1.0 m(H) x1.85m(L) no problem
Consumption Electric Power | 3kw>>>>350watts no problem
Data rate 6Mbps problem but OK
Kbps
under sea level 200 3000 15 3}
500 0 0.75 200
0 500 0.75 200
500 9000 15 170
above sea level 9000 20000 50 66
20000 35000 1050 4
100000 130000 1050 9
Total 699
Maxnpu data rate 10000000bps Total(Mbps)
mergin 0.1
25 0.4 Mbps/pixcel 17
Detector Pixel 160 0.625 Mbps/pixcel 11
9 1.1 Mbps/pixcel 6
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2. ISS-JEM-EF

3. 2015 2016
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Carbon fixation and storage in Siberian forest

H.Sawada with FFPRI, Hokkaido Univ., p KYY T CKWMMFRI

Objectives: NDVI and LST for 20 years with 10 day interval

1)To estimate carbon
fixation of whole
Siberia in global scale

2)To estimate Carbon
storage as biomass
and soil

PX300040

bl &
e Ak

3)To determine the impact of frst fire

| Emission of CO2 by fire Degradation of photosynthesis

-010

10811985 = 1996-2000 o 33



LIDAR

Discrete LIDAR

v;., e | dar data extent 10 cm-Footprint; 9 points/m?

River
B Fivers Clark et al.(2004)

s e KM

Land Use Vegetation Height (m) —
E== Developed Areas e : Abandoney
N Selectively- logged Forest Iﬂ "o

[ | Old- growth Forest
7 Secondary Forest

|:| Abandoned Pasture
Agroforestry Plantation
Swamp Forest Oid growth

Waveform LIDAR
LVIS: 25m-Footprint; 2km- sawth Drake et al.(2002)

AOBN Stone) | RMSE=4.15m (For emergent trees)

__50-75
75 - 100
100 - 125
125 - 150

175200
Emn 225
225 - 250
250 - 275
275 - 300
B No Data |
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