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CPR Calibration Concept
• Level 1 processing using on-board parameters
• Apply Calibration Factor from External calibration result (if necessary)
• Confirm NRCS(σ0) of naturally distributed target (ex. Sea Surface)

CPR External Calibration using Active Radar Calibrator
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1. Orbit Proposal by JAXA CPR Project (3/3) 

➢ Orbit design example: 
 

• The cross over points 

are not necessarily 

required to be within the 

ARC site nor VAL site. 

 

• NICT Tokyo location: 

 139.488514deg E 

   35.708943deg N 

 

• Assumed arrival order: 

#D1→#A1→#D2→#A2 
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Peak Level Estimation method

Kanto Area

CPR Calibration Area ARC: Active Radar Calibrator
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External Calibration Experiment History

There 31 experiments.
3 cancelled (2 HPT off, 1 bad weather)
28 completed

Received Power by CPR

Example of 
CPR Tx/Rx Power Estimation

Experiment 
Locations
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Sea Surface Calibration by Roll Manoeuvre

There are 10 profiles (4 plus 6 additional)

Planning and Calibration Area There are 7 profiles.
Incidence angle characteristics of NRCS

There are 3 profiles.
Incidence angle characteristics of NRCSProfile of roll angle (≅incident angle)

Pick up cloud free area
(create mask)
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Sea Surface Scattering Model

σ0: NRCS
θ:  Incident Angle
s2: Mean Square Slope, func( wind speed)
R(0): Fresnel coefficient, func(wind speed, SST)
(Valenzuela, 1978)
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Empirical Model (WS vs S2)

Calibration Method Example of measurement data

Incident Angle
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Step1: estimate S2

Step2: estimate WS

From SPIDER
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Incident Angle

parameter WS

AMSR-2 SSW vs S0 in clear sky

EC-CPR: 2024/08  Solid line: mean
CS-CPR: 2014/08   shaded: ±1 stdv

EC-CPR 9.70 ± 0.54dB
CS-CPR 9.42 ± 0.61dB

Time series of σ0 in clear-sky at AMSR2 SSW 7-8m/s

2024/08 – 2026/03 (20months)

2024/08   9.70dB
2026/03 10.61dB

Intercomparison with CloudSat
(K. Kanemaru, 2026)

This is agreed with external calibration result.

CPR L2a ECO product summary

Match up at 2025/07/02 (distance: 7.2km)

HG-SPIDER (Ground based）

CPR L2a 10km integration 

Averaged Profile Averaged ProfileHG-SPIDER (Ground based）

CPR L2a 10km integration 

Z factor Doppler Velocity

Agreed with 0.31dB 
difference

Agreed with 0.24m/s 
difference

• Integration 1km/10km (1km step) Z factor/Doppler Velocity/Spectrum Width
• Correction (gaseous attenuation, velocity bias, unfolding) and Mirror Echo Falg
• Surface Product (NRCS, PIA,  clutter free bottom)

Z factor

Vd
Doppler Velocity

Vdunfold

SW
SpectrumWidth

MEFG
Mirror Echo Flag

Integration: 10kmIntegration: 1km 1km 10km

NRCS NRCS

Sbin

PIA

PIAflag

Sbin
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CPR L2a ECO product validation (Z factor, Doppler Velocity)

• HG-SPIDER (NICT Ground-based Radar) direct/statistically comparison
• WINDAS (wind profiler network) direct/statistically comparison

There are 33 station in Japan.

WINDAS network

There are only few cases 
for matchup data.

Z factor HG-SPIDER CPR 10km

Doppler Velocity

Profile Comparison

HG-SPIDER Statistically Comparison (3 months, within 200km, < -20degC)

Mirror Echo Flag contains 1) mirror image, 2) multiple-scattering (MS) tail, 3) satellite mirror image (SMI), and 4) clutter echo.

Match up at 2026/04/09 at Kumagaya (distance: 1.4 km)

WINDAS (Vd) EC-CPR (Vd) EC-CPR (Z factor)

Doppler Velocity
Comparison

mean:0.22m/s 
(Stdev: 0.08 m/s)

WINDAS statistically comparison

Planned (analyze under the collaboration with JAXA/EORC)

Summary
• Introduce CPR External Calibration which decides Calibration Factor
• Feature of increasing σ0 slightly (it is agreed ARC experiment result)
• Introduce L2a CPR ECO product and validation using ground-based radar
• Current status of product validation (Z and Vd) are agreed (within threshold). 

HG-SPIDER Direct Comparison

WINDAS direct comparison (Doppler Velocity only)

Used for Current Calibration Factor (CF)

ARC Functions
• Record Received Signal
• Transmit with constant power

and Fixed delayed signal
• Built-in Calibaration equip. 

with power meter/sensor
• Measure exact position (GPS)

Three ARC locations and 
received powers
Fit to measured antenna 
pattern on ground
→ Tx and Rx CF estimated 
separately

There 31 experiments after launch.
5 for SPU-A, 26 for SPU-B
6 at Pacific, 10 at Indian, 15 at Atlantic

Tentative Result

Empirical Model (WS vs σ0)
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Step3: estimate NRCS

History of Sea Surface Calibration

Tentative Result


	Slide 1

