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Advanced Land Observing Satellite (ALOS) Mission

GPS Antenna DRC (Data Relay Satellite Communication Antenna)

Star Tracker \ / [Mission data rate: 240Mb

PAL SAR (Phased Array type

L-band Synthetic Aperture Radar ¥ Solar Array Paddle

[7 KW at EOL]

Instrument for Stereo Mapping) Radiometer type-2)

ALOS isone of the largest Earth observing satellites ever developed. Its objectives are to:

(1) provide maps for Japan and other countries including those in the Asian-Pacific region
(Cartography),

(2) perform regional observation for “sustainable development,” harmonization between Earth
environment and development (Regional Observation),

(3) conduct disaster monitoring around the world (Disaster Monitoring),
(4) survey natural resources (Resour ces Surveying),
(5) develop technology necessary for future Earth observing satellites (T echnology Development).

In 1994, NASDA started a conceptual study of the ALOS satellite system as well as fabrication and
testing of remote-sensing instruments. NASDA is currently in the Phase-D stagei.e., development
of the Proto-FIight Model (PFM).
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Advanced Visible and Near Infrared Radiometer type 2

Yelocity
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Hadir

Band 1: 0.42-0.50, Band 2: 0.52-0.60
Band 3: 0.61-0.69, Band 4: 0.76-0.89 AVNIR-2

Spatial Resolution: 10m at Nadir
Swath Width: 70km at Nadir
Pointing Angle: A 44 deg.

S/N: 200 Pointing Coverage
+44 degree
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Panchromatic Remote-sensing Instrument for Stereo Mapping

Hadir Bench

Two times observation (+1.5 and

_ —1.5 deg. pointing angle) in same
Nadir orbit are necessary to observe whole
coverage by triplet mode.

- Swath width Backward
0.52-0.77E m 2 Okm/35Km

Number of Optics: 3 ——
(Nadir / Forward / Backward)
Base/Height ratio: 1.0 (F/ B)
Spatial Resolution: 2.5m at Nadir
Swath Width: 35km at Triplet mode
70km at Nadir only
Pointing Angle: A 1.5 deg.

SIN: 70
Pointing Coverage
fOkm  a
Sub-satellite track
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ALOS Development Schedule
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Current schedule of the ALOS development and launch is shown above. Our target
launch date has been delayed one year due to some Japanese governmental problems.

We are now conducting Phase-D, i.e., development of the Proto-Flight Model (PFM)
of satellite and sensors, and planning the ALOS operation, data acquisition and
processing, as well as calibration of the sensors and validation of products.
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Definition of ALOS Data Products

Standard Products : processed in Earth Observation Center (EOC), NASDA

AVNIR-2, PRISM —1A : Uncorrected image, scene unit (Raw data)
1B1 : Radiometrically calibrated image
1B2 : Geometrically corrected image
PAL SAR — 1.0 : Uncorrected image, scene unit (Raw data)
1.1: Single-Look Complex data on slant range (SLC)
1.5 : Multi look processed image (Amplitude)

High Level Products : will be generated at EORC.

PRISM : Digital Elevation Model (DEM) and Ortho-rectified image
AVNIR-2 : Ortho-rectified image
PALSAR : DEM by Interferometry, (and Ortho-rectified image)

Research Products (tentative) : will be produced at EORC.

- Forest map, Deformation map, Biomass map, Sea-ice map, Soil moisture map,
and Snow parameter map using PAL SAR data

- Land-cover classification map, Albedo map, Vegetation map, Mountain and
Glaciers map using AVNIR-2 and PRI SV

'ﬁh NASDA= EORC Earth Observation Research Center
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ALOS Calibration / Validation Plan #1 (tentative)

There are three calibration and validation phases:
Pre-flight Calibration Phase (PCP): by launch (L)

In the phase before the launch, the sensor characteristics are measured on the
ground under conditions simulating space. The representative parameters are the
Input-output relationship, antenna patterns, noise levels, attenuation values, etc.

Initial Calibration Phase (ICP): from L+3 to L+8 month

Sensors will be activated in all its modes, and sensor parameters will be evaluated
quantitatively.

For optical sensorsi.e. AVNIR-2 and PRISM, the signal to noiseratio (S/N),

dark current, linearity, saturation, sensitivity variation, absolute calibration,
offsets etc. will be evaluated as radiometric calibration. The alignment, sensor
distortion, registration between each band, the modulation transfer function (MTF)
etc. will be evaluated as geometric calibration.

For PALSAR, All the antenna beams (23 in total) will be calibrated, and their
related SAR mode, including the polarimetry, will be calibrated using Active
Radar Calibrator (ARC), Polarimetric ARCs (PARCs) and natural targets.

During two cycles in this phase, PALSAR will be operated in Single HH
Pol. with 34.3degree off nadir angle for using interferometry.

':\'5-1 -
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ALOS Calibration / Validation Plan #2 (tentative)

Routine Calibration Phase (RCP): after L+9 month
All standard products, high-level products and research products will be
evaluated routinely based on the methodsin | CP, and truth datawill be acquired.
The calibration of each sensor will be continuously carried out to evaluate the
temporal and seasonal change.

One problem is the thermal distortion in an orbit for the geometric
accuracy of PRISM.

Calibration and validation purpose: High priority in mission operation.

High frequency observation will be necessary during one year after
launch, then gradual decreases of observation after it.

We will setup the ALOS super sites worldwide so that the calibration
of the sensors and the validation of related products can be effectively
evaluated.
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_m;‘ NASDA= EORC Earth Observation Research Center

MATROMAL BFACE DEVELOPMENT ACENCY OF Ja PN



ALOS Super Sites for Sensors Calibration (TBD)

Tzukuba

Hatoyama
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ALOS Super Sites for Validation of Products (TBD)

Tzukubs
1 Hatoyama

_______________________
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Background of ALOS Operation Plan

In the previous mission operation simulation, the problems were
revealed on the sensor time allocation:

High priority users were only satisfied. Most of the users were not satisfied
Including EORC, Principle Investigators (PIs), €etc.

It is caused by the wide variety of the mission modes (PALSAR with 132
modes), lack of resources due to conflict with PALSAR and optical sensors,
and one Data Relay Satellite (DRTS) availability.

It is hoped that one operation scenario (guideline), which should be
maximum common to the ALOS users, may improved the data acquisition
condition.

) NAS DA ————————————=F0ORC | S—
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Segmentation for Global Coverage
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International Satellite Cloud Climatology Project (ISCCP)

Nov
Monthly averaged frequency of all clouds from 1989 to 1995



Simulation Result for PRISM (Std. Case, 020409)

< High priority

. O requested
M : planed
(at least 1 time)

Low priority >

No observation
request in tropical
regions.
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Operation Scenario for PRISM & AVNIR-2 (Minimum Case)

PRISM & AVMNIR-2 aperational mode - Descending Aor A7, 2002
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Operation Scenario for PRISM & AVNIR-2 (Min. Case)
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Simulation Result for PRISM (Min. Case, 020424)

2nd year (Rec. 9 - 16)

H/‘ 7 |:| requeged
Wi N M : planed
g (at least 1 time)

No planed areas are still appeared due to
lack of resources.
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Comparison of Simulation Results : Std vs. Min

Calibration/Validation

Minimum Case {as of 020424

Standard Case

{as of 020409}

Item Sensor Requirement Poszzible acquisition Acquisition, Acquisition rate, Requirement Poszzible acquisition Acquisition, Acquisition rate,
zcene) lscenel complete (scenel complete (&) zcene) lscenel complete (scenel complete (&)
PALS AR —whale land PALS AR 76,479 76,479 72,389 Oh 76,479 76,479 67,582 88
PALSAR —antenna pattern PALS AR 84 84 60 H 84 84 44 52
PALS AR -calibration factor  [PALSAR 972 972 684 0 972 972 495 51
PRISM Calibration P RIS M 189 135 34 2h 1.296 213 34 16
AWNIR-2 Galibration AWNIR-2 153 135 g8 65 648 135 83 61
PRISM -0PS PRIS M 08 96 50 52 504 159 64 40
AWNIR-2 -0OPS SWNIR-2 Fa Fa 556 17 320 7h 42 56
Cefor mation Yalidation PALS AR 180 180 58 32 180 180 3 17
DEM¢PALS AR Walidation PALS AR 5.832 5. 797 2.616 45 5.832 5. 797 1.445 25
Kvoto-Forest map VWalidation |[PRISM 21 21 13 62 124 194 37 19
AWNIR-2 82 g2 78 95 460 234 18 33
PALS AR 325 325 295 91 361 361 204 57
Soil moisture and P RIS M a 9 6 67 12 54 12 22
Snow Validation AWNIR-2 110 110 63 57 616 21 94 43
PALS AR 441 429 182 42 441 429 166 39
#lbedo map Validation PRISM 624 583 117 20 3.228 1.507 207 14
AWNIR-2 1.h66 733 148 20 9.126 4.214 759 18
Wegetation map VYalidation PRISM 45 44 29 66
AWNIR-2 21 21 21 100
MNASDA Internal Requirement |Minimum Case {as of 020424) Standard Case (as of 020409
Item Sensor Requirement Posgsible acquisition Acquisition, Acquisition rate, Requirement Posgsible acquisition Acquisition, Acquisition rate,
zcene) lzoenel complete {scenel complete @) zcene) lzoenel complete {scenel complete @)
PRIGM -Ortho/DEM (Default) [PRISM 1.106.814 1.104.170 314,925 20 2.868.042 2.828.421 553.944 20
Kyoto-‘Wetland map FaLS AR 7.924 1.413 267 19 857 857 183 21
Kyoto-Forest map FPALS AR 880.408 864.368 515.894 60 1.410.,507 1.340.484 452.533 34
PALSAR -Ortho/DEM PALS AR 683,307 676,155 419,130 62 772,880 743,196 275,190 37
Defarmation map PALS AR 205,164 203.658 101.248 50 225 467 216,126 79.002 37
Seaice map PALS AR 118.964 118.964 44,129 37 118.964 118.964 21,932 18
Soil moisture map FPALS AR 470 470 37 g 15.429 13.778 1] 1]
Snow map PALS AR 4,710 4,500 g0 2 1,565 1.092 546 50
flbeda, PRIS M 76,068 75,131 18,629 2h 341.420 251,741 73,649 29
Land cover clagsification AWNIR-2 19.017 19.017 6,731 35 174,421 12¢,758 41.830 33
Wegetation, Mountain, F RIS M 12,501 12,601 4,903 39
Glacier map AWNIR-2 3.132 3.123 1.858 50
AYNIR-2 ~Ortho {Default) AWHIR-2 276,678 276,322 121,553 44 79.431 79.431 713,266 92

v'Simulation and analysis are necessary to meet further good results.
v'The mission operation simulator is installed in EORC on May 16.
v'"Mission Management Organizer (MMO) of ALOS will be completed in August.
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sSsummary

We introduced NASDA/EORC activities for ALOS project
In particular,
1) PRISM and AVNIR-2 overviews, definition of products,
2) current plans of sensors calibration and products validation,
3) mission operation scenarios, and simulation results.

Almost of them are now considering. We will inform you them
after decided on EORC web site as follows;

. http://www.eorc.nasda.go.jp/ALO
%

For general information,

. http://alos.nasda.go.jp/
HQ/Topics . http://www.nasda.go.j p/sat/al os/
. http://www.eoc.nasda.go.j p/guide/satellite

/satdata/alos e.html
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