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1 Scientific Background

The forecast for this IOP was heavy rain with increased instability due to a cold pool
aloft. A cold front was approaching the islands from the North and expected to bring
unsettled weather with the chance for thunderstorms. The timing of the front was unsure,
but a line of convection ahead of the front approached the islands from the North. Similar
lines of convection could be seen on the Eastern side of almost all main Hawaiian islands,
associated with lee-side convergence. During the IOP Oahu was under a flash flood watch,
then warning as heavy rain showers stationed themselves over the South and Windward
coasts. Eventualy the Manoa Stream reached its flood stage.

2 General Description of Mission

The DOW was deployed at the Wahiawa site just east of the Schofield Barracks. Ab began
transmitting before the team arrived, pointing North. At 0400 UTC we re-positioned to
face the truck southwest so there was minimal blocking to the North. The location was at
21 degrees 30.8342N, 158 degrees 3.8134W. There was significant blocking to the Southwest
from the Waianae Mountains and blocking at lower elevation angles to the East from the
Ko’olau Mountains. The view to the North and South was relatively clear. The heavy rain
resulted in some road flooding in Manoa and Ala Moana.

This was the first part of the mission which consisted of three consecutive shifts until
the cold front passed.
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3 Report on the Scanning Strategy

The radar transmitted from 0333 to 1200 UTC. As the pre-frontal convection approached
the DOW from offshore, it was tracked using 400ns, 2500 prf, 4/5 stagger, 60m gate
configuration file. RHI scans were used almost the entire time. Looking at the vertical
structure of some of the showers revealed a tilted orientation with height. This may be due
to observed high wind shear, particularly at the upper levels and is illustrated in Figure 2.
Some shower tops were higher than 10 km. The bright band was easily visible in many of
the RHIs just below 5km.

The rain eventually reached the DOW and a line of convection behind the initial one,
merged to form a broad rainy area. Vertical scans for calibration were used when it was
raining. At 0844 UTC the configuration file was changed to 800ns pulse, 1250 PRF, 4/5
stagger, 60m gate. There was a break in the rain well before the shift was over.

4 Report on the Radiosonde System

The radiosonde release was delayed due to rain until there was a break at 0955 UTC. A
new sonde was used and the launch was successful. The temperature sounding revealed
a lack of inversion and cold air aloft. The humidity profile revealed a very deep moist
layer with high relative humilities up to 250 mb! Data was collected up to 25 km before
the balloon burst. Overall, it revealed an unstable environment with skinny CAPE. The
skew-t diagram is shown in Figure 3.
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Figure 1. Two strong lines of pre-frontal showers approaching Oahu from the North

Figure 2. RHI images show tilting with height of some of the showers. There is high
velocity aloft.

Figure 3. Skew-t diagram from the sonde showing a deep moisture layer.
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