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Introduction and background

- Including vertical velocity

- Refinement of super-observation

. Rradii —*reduce representation error e historically

been ignored for assimilation in operations because data coverage reduces
rapidly as the elevation angle increase.

& NCEP’s radial wind observation operator did not account for vertical
motion which necessitated the restriction of a maximum allowable
elevation angle in order to exclude observations with high scan elevation
angles from contaminating the analysis, as the contribution from vertical
motions would potentially become nonnegligible at such angles.

& Reducing the errors that arise from the disparity between observation and
model resolution: super-observations (smoothing of the information
content and underlying variance in the observation field)

t . -
X Range vs. Height using the 4/3"" Rule




Methods

Model and data assimilation configuration

@

, 1200, ano over the m parent and
CONUS domains and 18-h forecasts at each intermediate hour

(e.g., 0100, 0200, 0300, 0400, and 0500 UTC etc.) over the 3-
km CONUS nest.
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Methods

Extending the radial wind operator for vertical velocity

1) The radial wind observation operator I 2) Vertical velocity analysis control variable

0: azimuth angle
a: elevation angle

Doppler Radial Wind Observation Operator Differences

V Vr(u,v,w) =—wsin(a
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Vertical Velocity (w)
>

10
Radar Tilt Angle

Reduces representativeness error
(Janji¢ et al. 2018)

nonhydrostatic continuity equation.

3) Single observation tests

00-deg Single Observation Experiment 90-deg Single Observation Experiment
a) Increments (anl - bkgnd) of zonal wind (u) 2015103018 rements (anl - bkgnd) of zonal wind (u) 2015103018
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Azimuth Elevation angle Radial One-half time Max elevation Min No. of]
range (°) range (°) range (m) range (h) angle (°) samples
- . . Configuration A6 Ag Ar At ik N
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Tornado reports from the Storm Prediction Center
(1200 UTC 30 Oct—1200 UTC 31 Oct 2015)
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Experimental design

- w_so_elev
- w_so_elevl0

- so_elev10
Azimuth Elevation angle Radial One-half time Min No. of Max elevation
range (°) range (°) range (m) range (h) samples angle (°)
Exp W Ad Ae Ar At N B
control No 5 0.25 5000 +0.500 50 5
w_incl Yes 5 0.25 5000 +(.500 50 5
w_so_elevs Yes 3 0.25 3000 +0.125 20 5
w_so_elevl0 Yes 3 0.25 3000 +0.125 20 10
so_elevl0 No 3 0.25 3000 +0.125 20 10
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Data assimilation
Fit-to-observations

a) CONUS Radar winds OmB OmA statistics: COUNT b) CONUS Radar winds OmB OmA statistics: COUNT
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Data assimilation
Fit-to-observations

a)

vertical layer (hPa)

c)

vertical layer (hPa)
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vertical layer (hPa)

CONUS Radar winds OmB OmA statistics: RMS
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Verlflcatlon as 0 FB14S — hits + false alarms
t
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Forecast assessment
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Summary and conclusions

@

- The elev10 experiments showed slight improvements in the
FSS at the 0.25 and 0.50 in. thresholds and in FBIAS at the 0.50
and 1.00 in. thresholds.

© The strongest sensitivity was to the super-observation
parameters where those experiments mostly demonstrated
some (slight) improvement relative to the control.

© It is suggested that Convective-scale model forecasts are
sensitive to the methods and settings for assimilating radial
winds.

o




Thanks

14



