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ALOS-4 
Mission Objectives, System Overview

1. Precise monitoring of land 

deformation and subsidence using

InSAR

2. Continuation and enhancement of 

ALOS-2 mission (all-weather 

disaster monitoring and forest 

monitoring, etc)

3. Exploring new applications such 

as large infrastructure monitoring 

using InSAR time series analysis

4. Marine monitoring by SAR and 

Automatic Identification System for 

ships (AIS)
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PALSAR-3

SPAISE3

Launch JFY2022 by H3 launch vehicle

Orbit

Same orbit as ALOS-2

✓ Local sun time at descending: 12:00 ± 15 min. 

✓ Revisit time: 14 day (15-3/14 rev/day)

Lifetime 7 years

Downlink 1.8/3.6 Gbps (Ka-band)

Mission 

Instruments

- PALSAR-3 (Phased Array type L-band Synthetic 

Aperture Radar-3)

- SPAISE3 (SPace based AIS Experiment 3)

Prime 

contractor
Mitsubishi Electric Corporation



PALSAR-3

Resolution

Swath

3m

10m

16m

50km 200km70km 75km

JERS-1 ▼
(1992-1998)

ALOS ▼
(2006-2011)

▼
ALOS-2

(2014-)

▼
ALOS-4

(JFY2022-)

(2) Wider observation

Maximum L-band 

SAR resolution

1回帰14日間のカバー範囲
（降交軌道のみ）

ALOS-2（3m分解能） 先進レーダ衛星（3m分解能）ALOS-2/PALSAR-2 (50 km)ALOS-4/PALSAR-3 (200 km)

Coverage of 1 repeat cycle (14 days)1回帰14日間のカバー範囲
（降交軌道のみ）

ALOS-2（3m分解能） 先進レーダ衛星（3m分解能）

Swath width of PALSAR-3/2

Modes PALSAR-3 PALSAR-2

Stripmap
(res. 3/6/10 m)

100-200 km 30-70 km

ScanSAR
(res. 25m*)

700 km 350-490 km

Spotlight
(res. 1 x 3 m)

35km×35km 25km×25km

*single look
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PALSAR-3

InSAR capability between PALSAR-2 and PALSAR-3

Japan pre-disaster basemap

for InSAR or change detection

(R&L, 30-56 deg.)
Nominal observation

(R, 30-44 deg.)

= same as PALSAR-2

InSAR pair
PALSAR-3 PALSAR-2

Stripmap100/200 km ScanSAR700 km Stripmap50/70 km ScanSAR350/490 km

PALSAR-3
Stripmap 100/200 km ○ ○ ○ ○

ScanSAR 700 km ○ ○ ○ ×

✓ ALOS-4 reference orbit is the same as ALOS-2

✓ Controlling accuracy is within +/- 500 m (= small baseline) 

available range = 8-70 deg.
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SPAISE3
（The SPace based AIS Experiment 3）

5.1m

1.1m

SPAISE3 antenna (flight model)

5,000km

1,000km

Ranges of directional 

composite beams generated 

by 8 antennas, using the 

ground-based DBF

SPAISE3
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JFY 

2014
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

ALOS-4 development status

ALOS-2
launch

ALOS-4

5 years

7 years

Extended

Operation

launch
▲

CDR

▲
PDR

• The manufacture of the ALOS-4 proto-flight model(PFM), including the PALSAR-3, completed. 

The system PFM test is on-going.

• The ground system is also being tested, and a new user interface (AUIG4) that integrates 

ALOS-2 and ALOS-4 data is being prepared.

• The 1st version of Basic Observation Scenario has been defined. It will be updated through

simulations and user feedbacks before regular operation.
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PALSAR-3 PFM test 

Thermal vacuum test of PALSAR-3
sub-system

Near Field Antenna Measurement 
of PALSAR-3 full antenna
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ALOS-4 system PFM test 

ALOS-4 PFM during 

micro vibration test

ALOS-4 PFM: One of the solar array 

paddles
ALOS-4 PFM thermal vacuum test

Movies are on the website:

https://www.satnavi.jaxa.jp/ja/project/

alos-4/index.html

January 20, 2022 The Joint PI Meeting of JAXA Earth Observation Missions FY2021 7

https://www.satnavi.jaxa.jp/ja/project/alos-4/index.html


8

Observation concept

• "Basic Observation Scenario (BOS)" is defined as a common observation scenario as in 

ALOS and ALOS-2 for making use of limited observation resources to achieve the ALOS-4 

mission objectives.

• The current BOS has been released on the EORC ALOS website. We plan to revise it before 

launch based on operation simulation results and user feedback.

https://www.eorc.jaxa.jp/ALOS/en/alos-4/a4_observation_e.htm
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Observation concept

• ALOS-4 BOS is defined based on the following concept based on user comments at PI

workshops and other events, 

✓ Minimize the number of observation modes to be operated and increase the number of 

time series data.  

✓ Acquire pre-disaster basemaps with various incidence angles as much as possible to 

improve quick response to disasters.

✓ Right observation will be used nominally to ensure the continuity from ALOS-2 and 

effective combination with the other L-SAR satellite (NISAR).

✓ Synergy with ALOS-2 BOS

• Observation requests from PIs not included in the BOS will be discussed as PI supersites.

ALOS-4 BOS URL:   https://www.eorc.jaxa.jp/ALOS/en/alos-4/a4_observation_e.htm
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Basic Observation Scenario (Japan)

Theme Disaster basemap Timeseries observations

Target areas All land and coastal areas in Japan

Observation 

modes

Stripmap 3 m/200 km swath,

ScanSAR
Stripmap 3 m/200 km swath

Orbit direction Descending and Ascending

Observation 

direction
Right and left Right

Observation 

incidence angles

30-56 deg. 

(equivalent to ALOS-2 U2-U3)

30-44 deg. 

(equivalent to ALOS-2 U2)

Polarization HH+HV HH+HV

Observation 

frequency

1 year (left 30-44 deg. only),

3 years (the others)

About 20 times/year

Reduced frequency is allowed during 

basemap acquisition.

ALOS-4 BOS URL:   https://www.eorc.jaxa.jp/ALOS/en/alos-4/a4_observation_e.htm
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Basic Observation Scenario (Japan)

Example 1) Start of the non-snow season (July 1)

■ 1st year

Cycles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Month/day 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/16 12/30 1/13 1/27 2/10 2/24 3/10 3/24 4/7 4/21 5/5 5/19 6/2 6/16

Content Open Open Open Open Open

Descending XB2R XB2L UW1R UW1L (UW1R) UW3R UW3L UW2R UW2L (UW1R) (UW1R) (UW1R) (UW1R) (UW1R) (UW1R)

Ascending XB2R XB2L UW1R UW1L (UW1R) UW3R UW3L UW2R UW2L (UW1R) (UW1R) (UW1R) (UW1R) (UW1R) (UW1R)

■ 2nd, 3rd, 5th, 6th year

Cycles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Month/day 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/16 12/30 1/13 1/27 2/10 2/24 3/10 3/24 4/7 4/21 5/5 5/19 6/2 6/16

Content Open Disaster Timeseries Open Open Open Open Open

Descending UW1R (UW3R) UW1L (UW1R) *1 *1 *1 (UW2R)

Ascending UW1R (UW3R) UW1L (UW1R) *1 *1 *1 (UW2R)

■ 4th, 7th year

Cycles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Month/day 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/16 12/30 1/13 1/27 2/10 2/24 3/10 3/24 4/7 4/21 5/5 5/19 6/2 6/16

Content Open Open Open

Descending XB2R XB2L UW3R UW1L UW3L (UW1R) (UW1R) (UW1R) UW2R UW2L

Ascending XB2R XB2L UW3R UW1L UW3L (UW1R) (UW1R) (UW1R) UW2R UW2L

UW1-3R: Stripmap 3 m, 200 km swath, beam 1-3, right, HH+HV, UW1-3L: Stripmap 3 m, 200 km swath, beam 1-3, left, HH+HV

XB2R: ScanSAR 700 km swath, beam 2, right, HH+HV, XB2L: ScanSAR 700 km swath, beam 2, left, HH+HV

*1: Assign the right observation for one of the beam UB1/UB3/UB5/UB15/UB17/UB19

Timeseries

Timeseries TimeseriesTimeseries

Timeseries

Timeseries + Disaster

Disaster basemap Disaster basemap Open cycles

Timeseries Timeseries Timseseries Timeseries Timeseries

Timeseries+Disaster

Timeseries Timeseries Timeseries

snow season (Dec. to Apr.)

Autumn (Oct.)

1 year = 26 cycles x 14 days/cycle

Calendar of observation cycles for Japan BOS, starting in July as one example. 
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Basic Observation Scenario (Global)

Theme Global basemap Disaster basemap Time-series observations Polar observations

Target areas All land and coastal areas
About 50% of the global land 

areas

About 50% of the global land 

areas

Parts of Antarctica and 

Greenland

Observation 

modes

Stripmap 10 m 200 km swath

Ionospheric correction mode 

(on-board split-band) for 

crustal movement 

observations.

ScanSAR 700 km swath,

Stripmap 10 m 200 km swath 

(TBD)

Stripmap 10 m 200 km swath

Ionospheric correction mode 

(on-board split-band) for 

crustal movement 

observations.

Stripmap 10 m 200 km swath

Ionospheric correction mode 

(on-board split-band) (TBD)

Orbit direction Ascending and Descending Ascending and Descending Ascending Descending

Observation 

incidence 

angles

29-43 deg. (equivalent to 

ALOS-2 beam F2)

18-60 deg. (beam XB2),

38-55 deg. (equivalent to 

ALOS-2 beam F3) (TBD)

29-43 deg. (equivalent to 

ALOS-2 beam F2)

29-43 deg. (equivalent to 

ALOS-2 beam F2)

Polarization HH+HV HH+HV（TBD） HH+HV HH+HV (TBD)

Observation 

frequency
1 year Once every 3 years About 9 times/year 3 times/year (TBD)

Observation 

period

Avoiding the northern 

hemisphere snow season, 

October-May

Avoiding the northern 

hemisphere snow season, 

October-May

All year

Twice in summer and once in 

winter in the target area 

(TBD)

ALOS-4 BOS URL:   https://www.eorc.jaxa.jp/ALOS/en/alos-4/a4_observation_e.htm
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Basic Observation Scenario (Global)

Global basemap Polar observations 

• Stripmap 10 m, 200 km swath, HH+HV

• One coverage/year by using 5 cycles (TBD) due to 

observation downlink capacity. The different colors 

in the map mean different cycles to observe.

• Stripmap 10 m, 200 km swath, HH+HV (TBD)

• Twice in summer and once in winter for Antarctica.

• Observations of south of the 79°S latitude are not 

included in the basic observation scenario because 

it requires a lot of left observations, which conflict 

with other observations.

ALOS-4 BOS URL:   https://www.eorc.jaxa.jp/ALOS/en/alos-4/a4_observation_e.htm
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Basic Observation Scenario (Global)

Disaster basemap (ScanSAR 700 km)
Time-series observations

• ScanSAR 700 km

• One coverage every 3 years. It will be useful for 

a pre-disaster basemap for huge earthquakes.

• Stripmap 10 m, 200 km swath, HH+HV

• About 9 times/year. 

• One coverage is divided into 2 cycles.  

Pattern A

Pattern B

ALOS-4 BOS URL:   https://www.eorc.jaxa.jp/ALOS/en/alos-4/a4_observation_e.htm
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Basic Observation Scenario (Global)
Example 1) Start of the non-snow season (July 1)

■ 1st, 4th, 7th year

Cycles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Month/day 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/16 12/30 1/13 1/27 2/10 2/24 3/10 3/24 4/7 4/21 5/5 5/19 6/2 6/16

Content
Disaster

basemap

Disaster +

Polar

Pattern

XB2R

FW1R FW1R FW1R

Content Open

Patten

Ascending FW1R FW1R FW1R FW1R FW1R XB2R XB2R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R

■ 2nd, 5th year

Cycles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Month/day 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/16 12/30 1/13 1/27 2/10 2/24 3/10 3/24 4/7 4/21 5/5 5/19 6/2 6/16

Content
Disaster

basemap

Disaster +

Polar

Pattern

FW3R

FW1R FW1R FW1R

Content Open

Patten

Ascending FW1R FW1R FW1R FW1R FW1R FW3R FW3R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R

■ 3rd, 6th year

Cycles 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Month/day 7/1 7/15 7/29 8/12 8/26 9/9 9/23 10/7 10/21 11/4 11/18 12/2 12/16 12/30 1/13 1/27 2/10 2/24 3/10 3/24 4/7 4/21 5/5 5/19 6/2 6/16

Content
Disaster

basemap

Disaster +

Polar

Pattern

FW2R

FW1R FW1R FW1R

Content Open

Patten

Ascending FW1R FW1R FW1R FW1R FW1R FW2R FW2R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R FW1R

FW1-3R: Stripmap 10 m, 200 km swath, beam 1-3, right, HH+HV, XB2R: ScanSAR 700 km swath, beam 2, right, HH+HV

*1 Global basemap:　1 coverage divided into 5 cycles (TBD)

*2 Disaster basemap, Timeseries observations: 1 coverage divided into 2 cycles

Timeseries (5) Timeseries (6) Timeseries (7) Timeseries (8) Open cyclesGlobal basemap Disaster basemap Timeseries (1) Timeseries (2) Timeseries (3) Timeseries (4)

FW2RDescending FW1R FW1R FW1R FW1R FW1R

Timeseries (5) Timeseries (6) Timeseries (7) Timeseries (8) Open cycles

Global basemap Open cycles Open + Polar Open cycles

Global basemap Disaster basemap Timeseries (1) Timeseries (2) Timeseries (3) Timeseries (4)

FW3RDescending FW1R FW1R FW1R FW1R FW1R

Timeseries (5) Timeseries (6) Timeseries (7) Timeseries (8) Open cycles

Global basemap Open cycles Open + Polar Open cycles

Global basemap Disaster basemap Timeseries (1) Timeseries (2) Timeseries (3) Timeseries (4)

XB2R

Global basemap Open cycles Open + Polar Open cycles

Descending FW1R FW1R FW1R FW1R FW1R

Calendar of observation cycles for Global BOS, starting in July as one example. 



AUIG4 
Sample screen shots (Japanese version)

16January 20, 2022 The Joint PI Meeting of JAXA Earth Observation Missions FY2021

Top page



AUIG4 
Sample screen shots (Japanese version)
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