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Specifications CP-4 CAA
Transmitter:

Wavelength (cm) 5.49 5.31
Frequency (GHz) 5.46 4.65
Peak Power (Kw) 400.00 250.00
Pulse Duration (microsec) 1.00 0.50
Repetition Period (microsec) 800.00 833/1111
Repetition Frequency (Hz) 1250.00 900/1200
Average Power (W) 500.00 156.25
Antenna:

Efficiency 0.28 0.32
Illumination Taper Factor 1.20 1.24
Antenna Diameter (m) 3.70 4.20
Beamwidth (deg) 1.02 0.90
Gain (db) 41.00 43.00
Receiver:

Sum of System Losses (db) 4.50 4.50
Noise Power (dbm) =-114.00 -114.00
Number of Samples (pulses) 64.00 64.00
Sample Averaging Gain (bd) 5.34 5.42
Radar Constant for Reflectivity 0.26 0.15

Expected System Performance at 25.0 Km:

Minimum Reflectivity Factor (dbz) -15.98 -14.20
Pulse Length (m) 150.00 75.00
Linear Beam Width (m) 445.06 392.70
Maximum Velocity (m/s) 17.16 43.20
Maximum Range (km) 120.00 120.00

Uncertainty in Radial Velocity (m/s) 0.27 0.27
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CEDRIC K88 © Ray ¢t al. (1978) 5 X £ CEDRIC
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Wiy —2) = RaVa(y — i)
(2—x)(y—y) — (x =)y — )
L= =) = = )y )]
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—w
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_Vl[(: — sl —a) —{z =) —22)]
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BEOK o Bb5h - JE RIBE AR b Rt 2 SRAL AT IE AL O RR
ZER—EHAXEBETROMME -

1 (5) 2 (6) 23K i ) 4 7 S A W 0 150 -
ELTRARRAOTHSRGEEEY - BRI %R
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Abstract

In the study, kinematic and precipitation structures of a convective rainband associated with a slow—moving
Mci-Yu front which passed over northern Taiwan area on 24-25 Junc 1987 in TAMEX IOP13 were investigated by
using Doppler radar data collected from CP-4 (NCAR) and CAA (Civil Aeronautic Administration). Dual-Doppler
radar data analysis technique developed by NCAR (CEDRIC software) were used for the analysis. Detail procedures
of the data decoding, editing, correction, and analysis for CAA and CP—4 Doppler radars were also given for reference.

The major findings of this research are:

(1) Strong cyclonic wind shear was found at lowest 2 km on the surface front.  The axis of maximum cyclonic

vorticity tilted to the cold side of the surface front with increasing altitudes. The intensity of the vorticity

can reach 1073 s~1,

(2) Pronounced wave-type vorticity disturbances possibly generated by the shear instability were found along the

surface frontal interface with wavelength approximately of 10 km.

(3) Three-dimensional wind ficld structure with the convective rainband to the west end of the front revealed a
significant two—dimensional characteristics. Southwesterly flow with moderate intensity collided with weak
westerly flow at the frontal surface provided the lifting mechanisim at the low level. The potentially unstable
layer in the middle troposphere due to cold air interaction from the northwest provided excess energy for

further development.

The reflectivity pattern at upper levels tilted forward. This forward tilt of precipitation is possibly due to the
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—

strong wind shear in the upper level.  This forward tilt of precipitation, dynamically and thermodynamically,

provided unfavorable conditions for rainband development.

The results suggested that the maintainence of the convective frontal rainband depends closely on the interaction

among the upper and lower level wind shears, the lifting force of the surface front. and the mid-tropospheric instability.

Key words: TAMEX, Mei-Yu front. convective rainband, Dual-Doppler radar analysis.



