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Problem Space ARL 2

Background Objectives
AStatistical design of experiments (DoE) is AReduce the number of simulation runs required to
supported by a body of literature extending back efficiently explore a simulation output space.

over 80 years, ranging from the pioneering work  AQuantify how parameterizations influence the

of Fisher (1935), to Box et al. (1978); Box and atmospheric simulation to produce a forecast.
Draper (1987), and Montgomery (2013). Aincorporate modeling parameters such as

ARecent work expanded the use of DoE to high observation nudging weight or nesting ratios into
dimension computer codes, e.g., McKay et al. an experimental design.

(1979); Sacks et al. (1989a); Sacks et al. (1989b
Santneet al. (2003); an&leijnen (2015).

ADOE techniques have been successfully applied |
computer simulations ranging from high
dimensional forcen-force simulations (Sanchez Cha”eng_es _ o
et al. 2012) to computational fluid dynamics code Alncorporatingand accountingpr the variability of

to study pollutant dispersiofR@himiet al. 2014), large scale (synoptic) weather features in

and conduct design optimizatioBerci et al. experimental designs.

2014; Zhu et al. 2015). AAddressing the range of potential factors which
AComputational issues such as run time, high can be purely numerical to those which may be

dimensional input spaces, and the modeling categorical or ordinal as well.

resolutions required to support Army tactical ACreating experimental designs that allow us to

operations limit the effective number of samples  extract the maximum information from a given,

we can make of a given NWP code. limited set of model runs
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BDECOM Experiment Design ARL

Theory
A Mathematicallya forecast is a mapping from a set of input conditions to some future <

of conditions:
U O &
A wis not only the initialization and observational data, but the model configuration date
well.
A wis the model output distributed in space.
A Qrepresents the interaction of the solver core with the physical parameterizations.

Direct Interaction of Parameterizations Method

AHold all inputs at nominal values save

S parameterizations:

o Treat PBL/Surface Layer as a single factor
(1x).

FaL o Cumulus, Microphysics, Shortwave and Long
Wave Radiation schemes each as a factor (4x).

ACreate a design that adequately explores

o o the output space wi

sSwW, LW > Surface < T, Qv, wind Chosen runs
source: Dudhia 2015
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Model and Domains

Version: WRF 3.8.1 (Skamarock et al., 2008)

Initialization

A Initial and boundary conditions from @degree GFS with observations analyzed onto initial conditions.
A 1/12 degree (~9 km) RTG SST.

A 1 km NOHRSC SNODAS snow where available (GFS snow elsewhere).

Data Assimilation

A 6-h preforecast with observation nudging (18 UTC) Observation nudging uses TAMDAR aircraft data and various MADIS

datasets [standard surface observatioresonesurface observations, maritime surface observations, profilerrdatasondesand
ACARS (aircraft) data].

A 18h forecast (182 UTC).
Parametrization: Covered on a subsequent slide.

SFO: San Francisco Domain SDO: San Diego Domain
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