Question: Does the assimilation of balloon-
borne rawinsonde (upsonde) observations

of T, rh, u, and v taken a few hours prior to ‘|
subsequent Cl improve 1 - 9 h forecasts of
convection?

Requirement: At least three upsondes
taken at least 1 h before CI, a 'clean
slate’ environment, and convection In
both nature and in forecasts. Eight (8)
MPEX cases qualified.

Impact of assimilating pre-convective upsonde observations on short-
term forecasts of convection observed during MPEX
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Locations (X) and times (UTC) of pre-Cl upsondes
that are assimilated for the eight MPEX cases (color
coded by day). Filled contours show NSSL MRMS

When considering verification neighborhoods approximating the smallest resolvable scales of the 3-km grid
(8A): Four cases showed positive impacts, and four cases showed neutral to negative impacts

composite reflectivity > 50 dBZ near the radiosonde
locations approximately three hours after the final
radiosonde release for each day.
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Ensemble mean difference (MPEX - control) in water vapor mixing ratio (g
kg-1) and winds (kt) at ~800 m AGL (color shading) valid 2200 UTC 27

6 h forecast

Difference (MPEX - control) of

and winds (kt) at ~200 m AGL (color shading) and near the top of the PBL
(green contours every 0.25 g kg1) valid 1900 UTC 18 May 2013 (initialization

simulated reflectivity > 40 dBZ for 3.5 h

May 2013 (1-h forecasts). Analyzed positions of a stationary front and

smoothed simulated reflectivity > 40

NWP and Data Assimilation Framework

Downscaled GEFS IC/LBCs to 15-km
CONUS domain and physics diversity (LW
rad, SW rad, PBL) creates 36 members

Change assimilation

30 min

WRF-DART EnKF assimilation of METAR, marine,
ACARS, rawinsondes & satellite winds on 15-km grid

interval from 1 h to 30 min

FAW Add mesonet

Downscale 15-km EnKF
analyses to 3 km grid

all 36 members (control)

9 h forecasts on 3-km grid,

time of the 3 km forecasts). Analyzed positions of a stationary front and forecasts (top panel) and 6 h forecasts dryline are shown along with the location of the first observed Cl circled in dBZ for 3 h forecasts (top panel) and
: - Analyzed p aryiro . (bottom panel). The black contour black. Balloon icons mark the location of the five MPEX soundings taken 6 h forecasts (bottom panel). The 0000 UTC 4to5h 1to2h
dryline are shown along with the locations of observed Cl circled in black (Cl in .
_ : shows the NSSL MRMS composite between 2000 and 2100 UTC. black contour shows the NSSL MRMS
the model forecasts occurred about 30-60 min later). Balloon icons mark the befo re C| befo re C|

location of the five MPEX soundings taken between 1700 and 1900 UTC.

reflectivity > 40 dBZ.

Time evolution of Fractions Skill Score (FSS) aggregated over all 8 cases
for two neighborhood/dBZ threshold combinations out to 7 h after Cl

~12 km radius (8A) , 40 dBZ

e |\IPEX
e coOntrol

e diff W/95%
conf. inv.

Only short time when
significant improvement

/ noted when verified within

~12 km of a point

300
minutes after Cl

~50 km radius (32A), 30 dBZ

e \IPEX
e coOntrol

e diff W/95%
conf. inv.

S~

For larger neighborhood
and 30 dBZ, much longer
period of improvement,
out to 5-to-6 h in the
forecasts (~4 h after Cl)

m

200 300

composite reflectivity > 40 dBZ.

Fractions Skill Score (FSS) aggregated over all 8 cases for five
neighborhoods and seven dBZ thresholds for 1h forecasts and

4 h forecasts after CI
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Main Result: Statistically significant Improvement in
forecasts out b-to-6 h seen when aggregating over all
8 cases for meso-f3 (and larger) scales, but some
Improvements seen in individual cases on scales
close to the smallest resolvable scales of the grid.

Results likely can be improved further: Inspection of
analysis increments on days with neutral to negative
Impacts near the grid-scale suggests that the sampling
locations were sub-optimal for the convection of interest.

Data is being collected in 2016-17 using ensemble
sensitivity analysis (ESA) to address this issue (“mini-
MPEX”) and further test impacts of radiosonde data
compared to boundary-layer profiler data (from a
Doppler Wind Lidar and an AERI).

Recommendation: Rapidly-deployable upper-air observing systems (w/rawinsondes, boundary-layer profilers, UASs) could be
operational at select NWS offices to supplement the radiosonde network on potentially significant severe weather days!

For more details see: Coniglio, M., S. Hitchcock, and K. Knopfmeier, 2016: Impact of Assimilating Preconvective Upsonde Observations on Short-Term Forecasts of Convection Observed during MPEX. Mon. Wea. Rev., 144, 4301-4325




