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Advanced Microwave Scanning Radiometer (AMSR) series

Sensor AMSR AMSR-E AMSR2 AMSR3

Mission Period 2002.12-2003.9 2002.5-2011.10 2012.5-present 2025.6-present

Altitude 803 km 705 km 700 km 666 km

Swath Width 1600 km 1450 km 1617 km > 1530 km

Frequency (GHz) 6.9,10,
18,23,36,50,52,89

6.9,10,
18,23,36,89

6.9/7.3,10.65,
18,23,36,89

6.9/7.3,10.25/10.65,
18,23,36,89,166V,183H

Antenna Size 2.0 m 1.6 m 2.0 m 2.0 m

Spatial Resolution 40x70 km@6.9GHz
8x14 km@36GHz

43x75 km@6.9GHz
8x14 km@36GHz

35x62 km@6.9GHz
7x12 km@36GHz

34x58 km@6.9GHz
7x11 km@36GHz

LTAN 10:30 13:30 13:30 13:30

ADEOS-II

Aqua GCOM-W GOSAT-GW

 Multi-frequency & dual 
polarization from low-to-
high frequency range

 Fine spatial resolution 
with large size antenna

 Global observation of
“water cycle variation”

Demonstration of 
operational utilization

Establish operational 
utilization & long-

term archive

Continue & expand 
past AMSR series
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GOSAT-GW: Global Observation SATellite
for Greenhouse gases and Water cycle

Mission Instruments AMSR3 (JAXA) 
TANSO-3 (MOE/NIES)

Orbit

Type Sun-synchronous, Sub-recurrent orbit

Altitude 666km, recurrent cycle 3days 
(same as GOSAT)

Local sun 
time at 
ascending

13:30+/-15min (same as GCOM-W)

Revisit time 3 days

Satellite Mass 2.6 tons (including propellant)

Designed lifetime > 7 years

Launch 29 June 2025 (JST) by H-IIA #50

GOSAT-GW Satellite Specifications

AMSR3, led by JAXA, succeeds
AMSR series observations adding
new high frequency channels for
solid precipitation retrievals and 
water vapor analysis in NWP

AMSR3
(Advanced Microwave Scanning Radiometer 3)

TANSO-3
(Total Anthropogenic and Natural emissions mapping SpectrOmeter-3)

TANSO-3, led by Japanese Ministry of the Environment 
(MOE) and National Institute of Environment Studies 
(NIES), improves observation capability of greenhouse
gases from GOSAT-2/TANSO-2

AMSR3

TANSO-3

GOSAT-GW at Tanegashima
Space Center on 20 May 2025

Launch of GOSAT-GW
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Mission Timeline after the Launch

Critical Operations Phase
Initial Functional

Verification Operations
Phase

Jun 29, 2025 (JST) 

Launch

Initial Calibration and 
Validation Operations

Phase

Nominal Mission 
Operations Phase

July 1

•Satellite separation
•Solar array paddles deployment
•AMSR3 antenna deployment
• Initial run-up of AMSR3
•Release of the pointing mirror 
lock for TANSO-3

Verify the functions of 
satellite and onboard 
instruments

Calibration and validation of 
AMSR3 and TANSO-3

Release of Early AMSR3 data
(Ver.0.1/00B) to partners since 
end of Nov. 2025
Release of Ver.0.2/00C to 
partners since Mar. 2026

Release of AMSR3 standard 
product (Ver.1.0) to public
*TANSO-3 products will be 
released by MOE/NIES.

October 8

・Deployment of 
solar array paddles

・Antenna 
deployment

・Initial run-up (4rpm) ・Science mode (40rpm)
・Start observation

・Press-release of first images (Sep. 5)AMSR3

Early July 2026

・Into the 
observation orbit

• AMSR2 NRT (<3 hrs) will stop in the end of Aug. 
2026

• Delayed mode (2-12 hrs) will continue for cross-
calibration with AMSR3

We are HERE
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AMSR3 Early Images

• AMSR3 scientific observation from 11 Aug. 2025 
• First images on 5 Sep. 2025.
• Early data has been provided to partner agencies since Nov. 2025.
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AMSR3 RGB composite image using 18.7V, 89V, and 165.5V TB 
(15-17 Aug. 2025, Ascending) 

https://global.jaxa.jp/press/2025/09/20250905-1_e.html Initial cal/val phase until Jun. 2026

https://global.jaxa.jp/press/2025/09/20250905-1_e.html
https://global.jaxa.jp/press/2025/09/20250905-1_e.html
https://global.jaxa.jp/press/2025/09/20250905-1_e.html


AMSR3 Sensor Specifications

Red: Changes from AMSR2
including additional CHs

Add to improve
temperature resolution
(NEDT) in high- resolution
SST

Center
frequency 

[GHz]

Polari-
zation

Band
width
［MHz］

NEDT (1σ) Beam width
(spatial resolution)

6.925
H/V 350

< 0.34 K
1.8°(33km x 57km)7.3 < 0.43 K

10.25 H/V 500 < 0.33 K 1.2°(22km x 38km)
10.65 H/V 100 < 0.70 K 1.2°(22km x 38km)
18.7 H/V 200 < 0.70 K 0.65°(12km x 21km)
23.8 H/V 400 < 0.60 K 0.75°(14km x 24km)

36.42 H/V 840 < 0.70 K 0.35°(6km x 11km)
89.0 A/B H/V 3000 < 1.20 K 0.15° (3km x 5km)

165.5 V 3200* < 1.50 K
AZ=0.23°/ EL=0.30°

(4km x 9km)

183.31±7 V 1700×2 < 1.50 K
AZ=0.23°/ EL=0.27°

(4km x 8km)

183.31±3 V 1470×2 < 1.50 K
AZ=0.23°/ EL=0.27°

(4km x 8km)

*Except 165.5GHz±300MHz because of DSB (Double Sideband) receiving system.

Modify to reduce possible
risks of RF interferences
from the 5G communication
systems

Feature of the GOSAT-GW
satellite with AMSR3 Main 
Reflector deployed

AMSR3 Channel Sets

© Mitsubishi Electric Corporation
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Add to get snowfall and
water vapor in higher
levels



Cross-calibration of AMSR3 VS AMSR2 and GMI
• Double Difference (DD) method is applied to evaluate calibration error between AMSR3 and AMSR2 

(6-89GHz), and GPM/GMI (10-183GHz).  
– AMSR3 (Ver.0.2/00C), and AMSR2 (Ver.2.2) and GMI (07B) from Oct. 1, 2025, to Feb. 28, 2026. 
– Small differences between Ascending & Descending orbits
– Consistent with previous reports – AMSR3 TB lower than AMSR2 and closer to GMI (and AMSR-E)

DD (AMSR3 - AMSR2) 
@18GHz V

18V
Day+Night

DD (AMSR3 – GMI)
@18GHz V

ー：Ocean + Land
ー：Only Ocean

18V
Day+Night

AMSR3 TBAM
SR

3 
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AM
SR

2
AM

SR
3 

–
G

M
I

AMSR3 TB
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AMSR3 Ascending (Day) AMSR3 Descending (Night)

𝑇𝑇𝑏𝑏𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐾𝐾 = 𝑇𝑇𝑏𝑏𝐴𝐴𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐾𝐾 − Δ𝐶𝐶𝐶𝐶𝐶𝐶 𝐾𝐾
Δ𝐶𝐶𝐶𝐶𝐶𝐶 𝐾𝐾 = 𝑇𝑇𝑏𝑏𝐴𝐴𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐾𝐾 × 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
*  𝑇𝑇𝑏𝑏𝐴𝐴𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀2 ∶ 𝑇𝑇𝑏𝑏𝐴𝐴𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑡𝑡𝑡𝑡 𝑇𝑇𝑏𝑏𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴



AMSR3 Standard Products and Validation
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Product Area Release Accuracy Standard Accuracy Current Evaluation Status

Brightness Temperature (L1B) Global ±1.5 K ±0.3 K Under evaluation

Resampled Brightness Temperature (L1R) Global ±1.5 K ±1.0 K Under evaluation

Integrated Water Vapor 
Content

Ocean Global Ocean 3.5 kg/m2 3.0 kg/m2 < 3.30 kg/m2

Land (except vegetation & ice area) Global Land 6.5 kg/m2 3.5 kg/m2 < 3.37 kg/m2

Integrated Cloud Liquid Water Content Global Ocean 0.10 kg/m2 0.05 kg/m2 0.0441 kg/m2

Precipitation
Liquid

Global

50 % (ocean) 
120 % (land) 

50 % (ocean) 
120 % (land) 

45.5 % (ocean)
70.0 % (land)

Solid 130 % (ocean) 
200 % (land) 

130 % (ocean) 
200 % (land) Under evaluation

Sea Surface 
Temperature

6 GHz

Global Ocean 0.8 °C

0.5 °C 0.65 ℃

10 GHz
0.6 °C

0.68 ℃

Multi-band 0.7 ℃

Sea Surface Wind Speed Global Ocean 1.5 m/s 1.0 m/s 1.45 m/s

All-weather Sea Surface Wind Speed Global Ocean 7 m/s 5 m/s 4.54 m/s

Sea Ice Concentration High-lat. Ocean 10 % 10 % Under evaluation

High-resolution Sea Ice Concentration High-lat. Ocean 15 % 15 % Under evaluation

Snow Depth Global Land 20 cm 10 cm < 10cm

Soil Moisture Content Global Land 10 % 5 % < 5%



Early Validation Results: Total Precipitable Water
• TPW algorithm for AMSR3 was same as that for AMSR-E/AMSR2 (Kazumori et al., 2012; Kazumori & Kachi, 

2018). TPW over land product is now becoming standard products along with original TPW over ocean product.
• The parameters of the algorithm were tuned using GPS TPW and AMSR3 matchup dataset.

o Tuning period : Oct. 2025 – Feb. 2026
• Validation using GPS TPW was conducted.

o Validation period : Aug. 2025 – Feb. 2026
o Time difference within 5 minutes and distance less than 30km.

Over ocean(Asc.+Des.)

AMSR2 TPW

AMSR3 TPW

Ascending orbit data on Nov. 5, 2025

Selected GPS location Validation results showed less RMSE than standard 
accuracy of 3.0 kg/m2 (over ocean) and 3.5 kg/m2

(over land)

Over land (Asc.+Des.)

(Courtesy of H. Shimizu and H. Murata (JMA))
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Early Validation Results: SST & Wind Speed

6GHz SST (Asc+Desc)
RMSE=0.67 degC

• SST & wind speed (normal (SSW) & all-weather (ASW)) for AMSR3 was same as that for AMSR2 (Shibata, 2008; 2012)
• 10-GHz/multi-band SST & ASW products upgraded to standard products since AMSR3

AMSR3 6G SST
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AMSR2 6G SST

Descending orbit 6G SST on Dec. 31, 2025

AMSR3 SST VS NOAA iQuam2 
buoy

Buoy(m/s)

AM
SR

3
SS

W
(m

/s
)

AMSR3 wind speed VS 
mooring buoy

SSW (Asc+Desc)
RMSE=1.45m/s

AMSR3 all-weather wind 
speed VS NOAA drop sonde

• Early validation results show good agreements to in-situ observations
• SST vs floating buoys: Aug. 11, 2025 - Feb. 10, 2026
• SSW vs mooring buoys: Aug. 11, 2025 – Apr. 12, 2026
• ASW vs drop sondes: Aug. 11, 2025 - Dec. 31, 2025

Buoy(m/s)

AM
SR

3
SS

W
(m

/s
)

ASW (Asc+Dsc)
RMSE=4.54m/s

AM
SR

3 
SA

W
(m

/s
)

AM
SR

3 
6G
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Early Results: Sea Ice Concentration & 
High-resolution Sea Ice Concentration
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AMSR3 SIC

Descending orbit 6G SST on Dec. 31, 2025

AMSR2 SIC

AMSR3 SIC

Sea Ice Concentration (SIC; Comiso & Nishio, 2008) 

AMSR3 HSI

AMSR2 HSI

AMSR3 HSI

SIC: 15-km resolution

HSI: 5-km resolution using 
89-GHz channels

High-resolution Sea Ice Concentration (HSI; Liu et al., 2018)

AMSR2 SIC



Arctic

Antarctic

Algorithm (Yoshizawa et al., 2023)
• Correlation-based motion tracking method
• Enhanced velocity resolution using AMSR 89-GHz high-resolution channel
• Quality control via cross-validation with lower-frequency channels (to 

mitigate atmospheric water vapor effects at 89 GHz)

Product Overview
• Spatial coverage: Arctic and Antarctic
• Temporal resolution: 1 day
• Spatial resolution: 50 km
• Applicable to basin-scale sea ice dynamics and climate studies

Product Status
• Current validation performed using AMSR2 and AMSR3 observations
• AMSR3 Version 1.0 release planned with improved Level-1 geometric accuracy

New Product: AMSR3 Sea Ice Motion (SIM) Vector

12



• In situ data: drifter data provided by the International Arctic Buoy Programme (IABP)
• Duration: 2025/08/13-12/31

Arctic

Antarctic

Sensor RMSE [cm/s] Arctic Antarctic

AMSR2 Eastward 3.2 4.5 
Northward 3.2 4.7

AMSR3 Eastward 4.1 3.3
Northward 4.3 3.3

Release accuracy: +/-6 cm/s (5.2 km/day)

• Improvements in geometric accuracy in Level-1 
processing are expected to result in higher product 
accuracy in Ver. 1.0.

(The AMSR2 validation results presented here are based on year-
round data, and the accuracy during winter is higher.)

Early Validation Reults: Sea Ice Motion Vector
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Eastward

Eastward

Northward

Northward



Summary and Future Plan
• AMSR3, the latest instrument of the Advanced Microwave Scannig Radiometer (AMSR) series, is carried by 

the GOSAT-GW satellite and successfully launched on June 29, 2025 (JST). 
– Sensor specification is the same as AMSR2 with five new channels (10.25V/H, 166V, 183±7V, 183±3V).
– Started science observation since Aug. 11, 2025;  First images on Sep. 5, 2025.
– Currently under Initial Calibration and Validation Operation Phase
– Review for public data release data in the end of June 2026.

• Cross-calibration of AMSR3 with AMSR2 and GPM/GMI
– Early result shows that AMSR3 calibration error is closer to GMI than AMSR2. 
– Further analysis to extend calibration period is underway.

• Tuning of AMSR3 standard algorithm and their validation are also underway. 
– Early results show that the most products already achieved required release accuracies. 
– Sea Ice Motion Vector was defined as research product during the AMSR3 Mission Definition Review and now got 

approval from the domestic User Committee to become standard product.
– Solid Precipitation is implemented/validated under collaboration with GSMaP team (not shown)

• AMSR2 NRT distribution will stop in the end of Aug. 2026, and all products will be distributed with 2-12 
hrs delay to conduct enough cross-calibration with AMSR3.

– Encourage AMSR2 NRT users to switch AMSR3 – early data distribution announcement on Mar. 31
• For more information about AMSR3, including format specification files and sample data, 

Visit the AMSR Web (https://www.eorc.jaxa.jp/AMSR)
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https://www.eorc.jaxa.jp/AMSR
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