Eesa

ESA-JAXA Pre-Launch EarthCARE
Science and Validation

Valldatlon Plan for CPR ECO Product

H. Horie, Y. Haglhara K. Kanemaru and Y. Ohno
& NICT



CPR Overview and CPR jgb/L2a CPR ECO Products

CPR: The first satellite-borne
Doppler weather radar
Specification*:

F Sensitivity: -35dBZ @ TOA
(Calibration: 1dB)

F Accuracy of Doppler Velocity:
<1.0m/s @-19dBZ (sensor)
<1.3m/s @-19dBZ (attitude error)

* Uniform cloud,

10km integration

Satellite track dir;ction

Transmitting Power
> 1.5kW@EIK output

Beam Pointing:
Nadir

Observation height
20km (low latitude)
18km

16km (High latitude)
(selectable on latitude)

Frequency: 94.05 GHz
(W-band)

Footprint: 750m

Surface Horizontal Integration: 500m

CPR L1b Product (Major Items):
Reflectivity Factor (Z factor)
Doppler Velocity (Vd)

Surface related product

CPR L2a (CPR ECO) Product:
Integrated Z factor (1/10km)
Integrated Vd (1/10km)

PIA: Path Integrated Attenuation
Clutter Echo

Vd folding/NUBF cprrection

Major Calibration/Validaion Items
Z factor
Doppler Velocity
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Recomended ANX Longitude:
0.55 to 0.60 deg. due to have
a oppotunity 2 times / one
repeat cycle (25days)

SEA SURFACE CALIBRATION
In addition, the calibration using
Sea Surface Scatterning is also
considered.

External Calibration using ARC is one
of most impordant tasks for CPR
Products.

The bank of Tone-river is used.
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NICT W-band Cloud Radar for Validation at Koganei Super Site Compare using ground-based radar
for Z factor and Doppler Velocity.

TMU/Kyushu Univ.
Direct-detection

|| 355nmayind lidar

CPR-ARC (3)
Calibration

NIES

High-sensitivity Ground-based CPR
(HG-SPIDER)

Evaluate NUBF for Doppler Velocity
measurement.

Observation Image " \

To observe th same
footprint fo
EarthCARE/CPR
(one dimension)

Tx Beam (red): 0.6 deg.x 9 deg.
Rx Beam (blue): 0.6 deg. x 0.6 deg.

NICT
94GHz Scanning Radar d )
Observation Image
Coherent ‘
2um-wind Lidar
300m North
) I Compare with
/ NICT Height] footprdt - 26m ' Wind Profiler
Skm ] (& lidar)
J w Wind Profiler
A Ground Based CPR
355nm- b
MFMSPL o Sensitivity: -40dBZ@15km (1sec. integ.)
. { (EarthCARE/CPR: -35dBZ(10km integ.)
! Beam Width: 0.3 deg. (26m¢@5000m height)
94GHz Cloud Radar

Sensitiviy: -25dBZ@5km, nadir (1sec. integ)
(EarthCARE/CPR: 2 -19dBZ(10km integ.)
Beam Width: 0.6 deg. (Scan: 4.5 deg. one dimension)

\_ A/

HG-SPIDER

‘ To Validate Reflectivity(Z) and Doppler Velocity

Sensitivity -40dBZ @ 15km height
for integration 1 seconds

In addition, many Lidars (NICT, NIES, TMU and Kyushu-U) and oether instruments*
are operated here.

* MicroWave Radiometer, Wind Profilier, Sky-Camera, etc.

’ To Evaluate non-uniformity with antenna footpring

One Dimentional Scanning

750m @ 5 km height

Sensitivity: -26dBZ @ zenith
-20dBZ @ scan edge
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Example Data of HG-SPIDER

ESA

Height [km]

Height [km]

HG-SPIDER 2023/06/06 Zfactor [dBZ]

HG-SPIDER 2023/06/07 Zfactor [dBZ]
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HG-SPIER operation statistics
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Seasonal Statis
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Example Data of ES-SPIRER

Doppler Velocity NUBF Correction
for NUBF evaluation
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Summary

Prepare CALIBRATION for CPR L1b Product :
External Calibration(ARC)
Sea Surface Calibration

Prepare VALIDATION for mainly CPR L2a (CPR ECO) Product:
HG-SPIDER statistics comaprison at NICT Koganei Validation Super Site
HG-SPIDER direct comparison with nearest Satellite Track

ES-SPIDER evaluate Doppler Velocity measurement error due to NUBF

OTHER ACTIVITY

WINDAS : Wind Profilier Network at JAPAN (JMA) (Y. Ohno, Presentation Fri., Poster 52)
Ka-band Cloud Profiling Radar Network (NIDS) (T. Ohigashi, Presentation Fri., Poster 49)
Multi-Parameter Phased Array Weather Radar (N. Takahashi, Poster 54)
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