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North Texas), a compact Polarimetric X-band Doppler weather radar, has been to the NWS statements. The position of the radar site is also indicated as "XUNT".

operated in the CASA Network in Texas (Fig 1). This radar observed and resolved The NWS statement and the data observed by the radar XUNT are compared in Table 1. The four points (A-D)
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4. Comparison of radar echoes

The reflectivity, Doppler velocity and correlation coefficient, phv, observed by
the radar XUNT at 23:56Z when the tornado located at the point C are shown
in Fig 6. The observation altitude 1s approximately 120 m. Therefore, the
observation information shows not that for a funnel cloud but directly the
tornado vortex and/or debris signal due to the tornado. The debris ball can be
seen clearly as the high value of reflectivity and the low value of correlation
coefficient in Fig 6. The location of the tornado estimated by the radar
observation well matches with the point C along the tornado path.

[XUNT] Doppler velocity at 2 deg at 23:56Z on April 30
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Fig 6 (above) : The PPI images of reflectivity,
Doppler velocity and correlation coefficient at 3

deg. 1n elevation angle at 23:567Z observed by
the radar XUNT.

—Select Product:

The NEXRAD radar data in Fort Worth (KFWS) is compared with that of
XUNT/CASA. There are no distinctive signs of a tornado on the NEXRAD radar

data as described 1n Fig 7.

Fig 7 (left) : The PPI images of Doppler velocity
are compared between KFWS of NEXRAD and
XUNT of CASA.

According to the radar data 1n KFWS, the echo top 1s approximately 15 km and
1s quite deep convection, but neither meso cyclone nor hook echo 1s observed.
This fact implies that the parent cloud of the tornado 1s non-supercell type.




5. Analysis by Rankine vortex model

v(r) (m/s)

To examine the velocity structure of the tornado, Doppler velocity field 1s
compared with that of conceptual models (Fig 8).
The tangential velocity V¢ of the modified Rankine vortex 1is;
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where R 1s the distance from the center of the vortex and V), 1s the peak
tangential velocity at £=F,, and the alpha 1s a constant. Doppler velocity at
23557 and Rankine vortex model are compared in Fig 8. As can be seen 1n
Fig 8, R, 1s 220 m and V, 1s 26 m/s approximately. Here the distance
where the tangential velocity is 17 m/s (half the lower limit of EF-1) is
defined as R, R,, 1s 600 m approximately. The model curve is better fitted
in case of (b) a=0.66 than in case of (a) a=1.
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Fig 8 : Azimuthal profile of observed Doppler velocity (red dots)
and Rankine vortex model (R > R, black line) through the core
of the tornado at 3 deg at 23:55Z. The constant a 1s 1.0 1n above
profile (a), and is 0.66 in below one (b).

6. Conclusions

The results of radar analysis on this tornado were
consistent with the NWS statement. Moreover, the
radar has resolved the tornado path accurately every
minute. This 1s the reasonable evidence that our radar
1s a great tool for detecting and tracking tornadoes
even for non-supercell tornadoes whose parent clouds
don’t have mesocyclones, and then quickening the
warning process of NWS.
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