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Primary Objectives

e Determine “state of the science” of severe
weather outbreak diagnosis

* Diaghose and predict significant severe
weather outbreaks from precursor synoptic-
scale processes/phenomena

* Develop a probabilistic framework for
convective outbreak diagnosis



Step 1

 Rank outbreaks based on preconceived
notions regarding their meteorological
significance and societal impacts

* See Doswell et al. (2006; WAF), Shafer and
Doswell (2010, 2011; EJSSM)
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With different weights of the 14 severe
weather report variables used to rank the
cases, the index scores as a function of
outbreak rank number were very consistent.
Tornado outbreaks were ranked highest, with
small nontornadic outbreaks ranked lowest.
See Shafer and Doswell (2011) for more details.
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Step 2

* Develop objective means of diagnosing whether a
significant severe weather outbreak occurs for a given
environment

 Mercer et al. (2009; MWR) proposed a method using
principal component analysis (Richman 1986; JCLIM),
which effectively distinguished major tornado and
primarily nontornadic outbreaks.

e Shafer et al. (2010; EJSSM) used spatial coverage of
severe weather diagnostic variables to diagnose
outbreak severity, showing comparable skill to the PCA
technique and to SPC forecasts.
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* SCP (KDE Method) =—N15 =50 Periode gleit. Durchschn. (SCP (KDE Method))

160000

140000

120000

100000

80000

60000

40000

20000

500 1000 1500 2000 2500 3000 3500 4000




Future Research (Objective 1)

* Develop a probabilistic framework for
diagnosing outbreak severity
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Step 3

ldentify synoptic precursors to various types of
severe weather outbreaks

Mercer et al. (2012; MWR) developed composites
of tornado outbreaks and primarily nontornadic
outbreaks using rotated principal component
analysis (RPCA; Richman 1986) versus simple
unsupervised averaging techniques, using coarse
NCEP/NCAR Reanalysis data.

Findings suggested considerable differences in
predecessor large-scale environments between
the two outbreak types.
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Future Research (Objective 2)

* Expand the list of events for compositing to
any outbreak type (>6000 candidates from
1960 to the present).

* Perform QG diagnostics of the composites.

* Conduct potential vorticity (PV) surgery to
assess sensitivities of model simulations of
initial composite data to perturbations in the
PV fields.



Future Research (Objective 3) — Model

Ensembles
HSS vs. N15 —— 0-1 km EHI —— KDE Method
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