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Summary:
1. Scientific Background

The dominant feature for this IOP was forecast to be a surface ridge over the main Hawaiian
Islands, with a cold pool aloft associated with a nearby upper level low. Southerly flow over the
island the day before had advected higher than normal boundary layer moisture over the island,
also contributing to the higher than normal instability. Deep convection was expected to develop
over the central valley of Oahu during the afternoon due to a combination of sea breeze
convergence and upslope flow in a light synoptic flow pattern, a moist boundary layer, and
colder than normal temperatures in the middle levels of the atmosphere due to the upper low.
This location was chosen as the deployment site based upon the tendency for sea breeze
convergence to incite convection in the surrounding region.

2. General Description of Mission

The DOW was deployed in a dirt parking lot off of Kaukonahua Road in Wahiawa. The site
is just east of the Schofield Barracks at 21°30.833N 158°3.8152W. Considerable ground
clutter return was noted in the lowest elevation angles to the southwest through northwest
of the site due to the proximity of the Waianae range, and also farther to the east through
southeast of the site from the nearby Koolau range.

Towering cumulus accompanied by showers were already occurring at the site upon
arrival time. During the late morning hours several cells of deep convection developed near
the radar site, with thunder being heard at the site by 2208 UTC. At 2211 UTC, outflow
from the thunderstorm to the west of the radar reached the DOW wind instruments, with a
wind speed of 8.4 m s'1. A radar image from just prior to the arrival of the gusty outflow is
included in Figure 1.

Short-lived ordinary-cell deep convection continued to develop and dissipate over the
central valley and nearby mountains throughout the afternoon. Figure 2 shows a
dissipating thunderstorm near the radar with a pronounced anvil and radar indications of
the hydrometeor phase change in the reflectivity, differential reflectivity, and correlation
coefficient fields.



3. Report on the Scanning Strategy

The team did several test scans prior to the synch of GPS. This was initiated at 2023
UTC. However, the first synched scan was completed at 2039 UTC. We initially started
surveillance scans from 0.5 to 38.5 degrees in 2 degree increments, with 3 ZDR calibration scans
at 88.7 degrees. We used a 400 ns pulse with 2500 Hz PRF and a 4:5 stagger. Time series data
was started at 2049 UTC. We utilized RHI scans starting at 2053 UTC from 150 degrees to 210
degrees in 10 degree increments. Starting with 2347 UTC we adjusted the surveillance scan
angle to be from 0.5 to 10.5 in 1 degree increments. We adjusted RHI scans frequently as needed
to examine several other developing convective cells.

4. Report on the Radiosonde System

A successful radiosonde release was done at the site at 2112 UTC. However, the humidity
sensor failed resulting in no moisture data for the entire flight. Temperature and wind data were
collected up to a height of 18 km. A comparison between the mobile DOW sounding at 2100
UTC and the 0000 28 October 2013 Lihue sounding is shown below. Note that the Lihue
sounding did not include any wind data.
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5. Radar figures
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Figure 1. Radar reflectivity (dBz, left) and radial velocity (m s™, right) moments before
an outflow wind of 8.4 m s was observed by the mast instruments at the DOW vehicle.

Figure 2. Reflectivity (dBz, top left), radial velocity (m s™, top right), Zpr (dB), and phv
(bottom right).



