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Doppler lidar and 
radiosonde retrieved 
winds are generally 
representative of 

similar flow 
environments

Background
As part of TORUS19, NOAA-NSSL 
deployed a truck-based mobile Halo 
Streamline XR Doppler wind lidar to 
collect observations in the near-inflow 
supercell environment. The typical scan 
pattern included PPI scans every 2 
minutes with vertical staring scans in 
the interim period. The lidar collects 
data with approximately 18-m 
resolution and a Doppler bandwidth of 
±19 ms-1. Horizontal wind profiles can 
be retrieved from PPI scans using the 
VAD technique. These deployments 
resulted in over 20 hours of horizontal 
wind profile observations. In addition 
to the lidar scans, 36 radiosondes were 
released from the lidar location. 

Questions Methods
Of the 36 radiosondes released from 
the lidar location during TORUS, 29 
were able to be matched to a lidar VAD 
within 90 seconds of launch time. Two 
of these were omitted due to RFD 
passage within 5 minutes of launch, 
leaving 27 sonde-VAD comparisons. 
Using an average balloon ascent rate of 
4-5ms-1 we estimate a 5-6 minute 
window for the balloon to traverse the 
boundary layer, so we compare sonde
winds to lidar scans during this window. 
Additionally, we compare lidar and 
sonde winds in height bins to evaluate 
if agreement changes with height. The 
bins are defined as <0.5km (∝0-2min 
VAD), 0.5-1.5km (∝2-6min VAD), and 
>1.5km (∝6min+ VAD)

Findings
Overall, the agreement between Doppler lidar 
retrieved winds and winds computed from 
radiosondes is fairly good. Some scatter is evident in 
all 4 fields (wind speed, direction, u-component, and 
v-component) shown in the upper left, but most 
points generally follow the 1-1 line. There is no clear 
growth in that scatter with successive VAD time, 
suggesting that for some applications averaging may 
not be necessary. In the height-bin comparison, we 
do see the strongest agreement between lowest 
levels at earlier times, but we do not see an increase 
in agreement in upper bins at later times. This 
suggests that the sonde is not following a ‘frozen’ 
eddy in time that the lidar first observes at DL+0min. 
However, we do see the best agreement in the 
lowest level at all VAD times. This could be an 
artifact of best sampling in that region, or that in 
these environments the lowest level is least variable. 

Up next
While these comparisons show that 
Doppler lidar and radiosonde retrieved 
winds are generally representative of 
similar flow environments, more 
samples are needed to understand 
how the relationship between lidar and 
sonde winds varies with time and 
height. Additionally, more flow types 
are desired in this sampling. In 
TORUS2020, NSSL will be deploying a 
dual-lidar system. This will allow for 
continuous VAD observations which 
may shed more light on these 
questions. In addition to continuous 
VAD observations, this platform will be 
able to collect simultaneous continuous 
vertical stares to allow for turbulence 
characterization. 
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There are big differences 
in how winds are retrieved 
from a lidar and a sonde. The 
lidar relies on the VAD method, 
which includes many assumptions
that may be invalidated near storms. 
Sonde winds are computed by tracking 
its location in flight. Lidar winds are an 
‘instantaneous’ measurement in a profile 
directly over the lidar. Sonde winds are 
recorded over time during the flight, 
which is not exactly vertical above the 
launch location. 
Do lidar & sonde winds generally agree?
Which or how many lidar observations 
are needed to compare to a sonde?
Does agreement in lidar & sonde winds 
vary with height?
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