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eSensor and Satellite

*GIS (Geo Information System) and its
application

*New information (Altimetry, Land
Classification)




Observation of lwate-Miyagi inner land earthquake
observation by ALOS/PALSAR
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SAR-Interfermery

140 42'E 141°00°E 141718
140°42'E 141°00° 14116

197 36'M

39 30N

118N AN

EL |

39 0N

iE 4N

g 42N

iE 24'M

* r * (CPAXAMETI Analyeed by JAXA

1B 0 10 200 k[ il ARAMETI Analsecd by JAXS







Earth Observation Satellite
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Environmental Survey

m Understanding the current status:global-
time varying

m Future estimation of Environment:
Quantitative measurement

m Financial effect: Carbon dioxide-Kyoto
protocol




Satellite remote sensing :
Global observation
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Vegetation : Classification === Canadi
Agriculture
op Type
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Airborne CV-580 C-Band SAR
South of Ottawa, 1998 July 9
Linear Polarization Composite

R=HH G=HV B=VWV

Barley B Corn - obeans

he availability of multiple polarizations will greatly improve the potential
for crop type mapping
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»Physical
measurement

»Ground Water
»Mineralogy
> Time-variance

»Quantitative

measurement
»Blomass
»precipitation
»Agricultural
products
»DEM

—

10 20km

Acquisition dates : Feb.6 1995
Sept.9 1992
Base Line Distance : 120m

Surface deformation detected by
JERS-1 Differential Interferometry

Processed by ZSAR processor




lwate-san
volcano

JERS-1/SAR Differential Interferogram
Path , Row : D064 , 234
Date : 98/9/9 - 9711/5
Bp :368m MNASDA/EORC
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Takuramacan desert, Talim river




Sensor

Optical Passive

Multi-spectral No transmitter
*Radiometer (MW)

Microwave (MW) Active
o Cloud independent Weather and time independent
*SAR (MW)

l Scatterometer (MW)



Passive sensor

eInfrared
Visible optics
Microwave

(All of them are
electromagnetic wave)

;\é = 3 AR AT (MER)
¥ > | 8

Reflection of sun light

Electromagnetic wave emitting
from objects
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Reflection and Emission of
Electromagnetic wave from Objects
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Active sensor
Microwave radar (RADAR: Radio
detection and ranging)

*SAR ;Synthetic Aperture
Radar(lmaging radar)

eScatterometer gl\lon- Imaging, RCS:
Radar cross section measurement)

L_aser radar (LIDAR: Light Detection
and Ranging)




Synthetic Aperture Radar (SAR)




GPR profile from buried pipes
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Microwave Remote sensing SAR

a)raw data b)correlated data

Raw data SAR processed image

JERS-1, ©METI/NASDA




Optical and Microwave Sensors
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Why do we use microwave?

m Remote sensing (Original meaning)
m Through Fog and Cloud

m Penetration into shallow soll

m High Sensitivity to water/moisture
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Sensor of JERS-1
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ADEOS-II (&&EUII)
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NATIONAL SPACE DEVELOPMENT AGENCY OF JAPAN

ALOS

.Data Relay
Antenna

GPS Antenna
PALSAR

To be launched Summer 2005

Advanced Land Observing Satellite

Launch Date

June 2004

Launch Vehicle

H-1A

Spacecraft Mass

4,000kg

Generated Power

kW

Orbit

691.65km
Sun Synchronous

Repeat Cycle
(Sub-Cycle)

46 days
(2 days)

Solar Array

AVNIR-2

Flight
Direction

"

PRISM EEHEETS =DV O F v o ikt o
AVNIR-2: T #h#78 Q&R 21T D = D= RE RIfRIL TR F ik 54 5128
PALSAR: 72—AF7 LA AALNVEERAOL=4




H-11A 8™ Launch January 2006




PALSAR

specifications

Broad

Observation mode High resolution observatio
n

Frequency L-band(1.27GHz)
Polarization HHVVHH&HV,VV&VH | HHVV
Resolution 10m 100m
Swath width 70km 250-350km
Off nadir angle 10-51 degree
Noise-RCS Ca. -23dB




Biwako lake (PALSAR)




Island (AVNIR-2)

Philippines Late




Shimizu port, Shizuoka (ALOS) (PRISM)




ALOS/PALSAR




ALQOS under assembly in Tsukuba Center

http://www.jaxa.jp/missions/projects/sat/eos/alos/index_j.html




Resolution

T L]

resolution:8m ca.10m 18m X 24m

ADEOS/AVNIR  SPOT/HRV-P JERS1/OPS




Resolution of Satellite image and Scale of
map

Satellite/ Sensor Resolution | Equivalent Scale
NOAA 1000m 1:2,500,000
AVHRR 0.82-12.4um,5bands
Landsat TM 0.45-2.35um,7bands | 30m 1:75,000
ERS-2 SAR 5.3GHz | 30m 1:60,000
SPOT XS 20m 1:50,000
0.5-0.59,0.61-0.68,0.79-0.89um
JERS-1 SAR 1.275GHz 18mx24m 1:50,000
SPOT PAN 0.51-0.73um | 10m 1:25,000
Quick Bird Rvoo 450-900um | 1m 1:1,500
Pi-SAR 9.55GHz 1.5m




Comparison between the Captured Map Elements
on the SPOT PAN (a) and Quickbird Images (b)




IKONOS




Multi-channel Information

Information for analysis of
the ground surface
condition and classification

Hyper Spectrum (Multi-frequencies)

gm Radar Polarimetry (Polraization

l information)
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Blue siteA,B:Broad leaf
Yellow siteC,D:conifer



Around the museum
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I-SAR Gamou- wet land image




Remote
sensing +
G IS 0 1500 3000 4500 6000 7500 9000{m)

Digitized Map Features overlaid on Top of the TM Bands

e iR O R e

Interpreted Map Features overlaid on Top of the Enhanced
SPOT XS Image




SPOT




Topographic map, Central area of Ulaanbaatar,1984, 1:50000
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SAR Interferometry

i A Transmitted Wave
Y - - A Received Wave

Radar signals being transmitted and recieved in the SRTM mission
(image not to scale).
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DEM (Digital Elevation Model)

P1A02740:
3-D Perspective View, Kamchatka Peninsula, Russia




Helens (USA)

St







wate-san
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JERS-1/SAR Differential Interferogram
Path , Row : D064 , 234
Date : 98/9/9 - 9711/5
Bp :368m MNASDA/EORC
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eResearch

eCommercial

Remote sensing data source

NASDA MOS,JERS,ADEQOS,
_andsat

RESTEC RS,RADARSAT,
KONOS

ERSDAC JERS,ADEQOS

Space Imaging |Landsat, IRS

USGS/EDC Landsat, NOAA

SPOT Image SPOT

Eurimage Landsat, ERS




