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Satellite CPR simulation using airborne cloud radar

Hiroaki Horie (JAXA/EORC, NICT%*), Yuichi Ohno (NICT) and Hiroshi Kumagai (NICT)

Abstract: The satellite-borne cloud profiling radar (CPR) has wider
beam foot print compared by ground based CPR. Non-uniformity of

* Moved from NICT to JAXA, Apr. 2007

Table 1 Spec. of SPIDER

clouds within beam footprint may be concered, then the dataset of Frequency | 95.040 GHz [ ot
airborne experiment can used for this study.,Thg simulated data for B i 0.6 deg.
EarthCARE/CPR are produced from NICT’s airborne cloud radgr Antenna Gain|_ 49.4 dBi
(SPIDER). Especially, EarthCARE/CPR has Doppler velocity
X : . . ; Tx Power 1600 W
measuring function, so these effects are investigated. While the Bul idth 10.25-2.0 footprint: 50m @ 5km
Doppler velocity of surface return is considered to use Doppler Hee Wi — (u sjc il el Akt
velocity calibration, which are consists of to estimate offset angle of Ui/Rc Pl || Uiy Y fs{gg:'aqﬂmséi%m o
antenna boresite and to estimate offset angle of satellite attitude, ~-2opelar Mes | Pulse Pair ;
effect of Doppler velocity from surface is also investigated. Nominal Parameter
Pulse width 0.1 i sec
R . a S a a Pulse length 165m
Objectvie of simulation: create and discussion Sampling T
Integation Number 32
Airbone Satelliteborne P
Inegration Ti
CPR data CPR data peerstion Tme)_ S0msec
Spec.: See Table 1 St Spec.: See Table 2 Flight Altirudo 5000m Integration: 50m
pec.: See Figurel pec.: Airplane Speed| 180m/sec A) Original Data

Flight Path: See Figure 3

Figure 2 Schematic of presentation
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Flgure 3 Fllght path
(simulated cloudsat track)

| A) Z factor (original data: 0.05km grid)

‘1 B) Z factor( 0. OSkm integration)

,. _ﬂ:’._

Experiment was originally planned with
cloudsat synchronous observation, but
launch was delayed. So objective was
changed to obtain simulation data for
satelliteborne CPR development.

Figure 4 and 5 show original data and
simulated data with various integration.
These data is not used moving average. The
10km grid data is not suitable for cloud
process studies.

= Figure 5 is used simple average to calculate
simulation data. Actual Doppler velocities
are obtained by weighted of Z factor
(indicated “use velocity”), and folding
velocity is needed to take into account
(indicated “use vector”). Figure 6 shows
these effect and Figure 7 shows expanded
image.
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Sampling: 82.5m

Pulse width: 165m

Make grid Data
! Horizontal Distance: 50m
Vertical Distance: 100m
- (Pulse width: 500m)

footprint: 800m @ 475km
pulse width: 500m
sampling: 100m

N

Sampling: 100m
Pulse width: 500m

Table 2 Spec. of EarthCARE/CPR Footprint: 800m

Integration:  Resolution: 800m
B) Grid Data

94.050GHz
2.5m
66.2dBi

Frequency:
Antenna Diameter:
Antenna Gain:
Beam Width: 0.095deg.
Beam Footprint: ~ <800m
Tx Power: 1500W (EOL)
Pulse width: 3.33 u sec
Sampling: 100m
Satellite Altitude: 458Kkmmex)
Integration: 10km (0.5km)
PRF: 6100-7500Hz
Minimum Z: -35dBZ
(Integration: 10km)

Doppler Vel.: 1.0m/s
(Integration:10km, -19dBZ)
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C) Composite data for footprint

Figure 1 Simulation procedure from airborne CPR data to satelliteborne data.

D) Contamination of satellite velocity
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Figure 6 Doppler Velocity Calculation

Figure 7 Expanded image of Figure 6
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Figure 8 Doppler Velocity from Surface
Serface Beceived Pover and Bermier. Selocity
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C) Received Power from | Surface
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Figure 9 Difference between estimated
value and measured value

Summary: Satellite CPR simulation data is
calculated from airborne experiment.
Unfortunately, satellite CPR data can not
be available at this time, then comparison
can not be done. We have another
experiment in order to compare the result
to satellite CPR data. (Experiment was
successfully done in weeks ago.)
Simulated Z factor is considered to
reasonable result corresponding to
integration length, but simulated Doppler
velocity is degraded due to difference in Z
factor. The homogeneousness is issue for
Doppler velocity measurement.

In other hand, sea surface is considered to
more homogeneously than ground, then
sea surface return is suitable for Doppler
velocity calibration.




