APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED Cs-30

* e Atmospheric Boundary Layer Environment /2 s® i
. (ABLE) Model ARL
Qe
carﬁpl.ls

ansen Wang Benjamin MacCall

(301) 394-1310 (301) 394-1463
yansen.wang.civ.civ@mail.mil benjamin.t.maccall.civ@mail.mil

S&T Campaign: Computational Sciences
Predictive Simulation Sciences

Research Objective ARL Facilities and Capabilities Available

* Develop an advanced, high-resolution, microscale to Support Collaborative Research
(spatial: 1-100m, 1-15 min. ) atmospheric boundary layer We have developed a numerical modeling framework,
environment (ABLE) model to predict wind, temperature named BMF, to manage source code complexity and
and moistl.Jre over complex and diverse environments in increase development efficiency by reducing repetitive,
near real time. error prone or tedious operations in source code.

¢ We have developed ABLE model prototype codes using
both traditional finite volume (ABLE-CFD) and lattice
Boltzmann (ABLE-LBM) methods. ABLE-CFD is mainly for
the complex terrain flow modeling and ABLE-LBM is for

| Urban flow field urban flow modeling.

: 4 ¢ We have developed a coordinated triple lidar detection
algorithm for turbulent flow over mountainous terrain.
This algorithm is very useful for model validation, data
assimilation.

e ARL BE division has a strong group of experts in both
microscale and mesoscale meteorological modeling.

¢ The DOD HPC computation center at ARL.

¢ ARLs remote sensing equipments such as Doppler wind
lidars, distributed temperature system, tethering sensing
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A conceptual picture to show the ABLE model components, data
source, computing platform, and output results

Cha"enges system offers unprecedented validation tools for model

* The science of turbulent flows in forest, urban and development.
mountain ten:ram is no? we:ll deve.loped.. - Complementa ry Expertise/ Facilities/

* Army operational applications will require near real time e . . .
performance for the model requiring newly developed Capablhtles Sought in Collaboration
computing architectures. * Expertise on the parallel/massive parallel computing such

as GPU, distribute computing.

¢ Theoretical expertise on atmospheric turbulence
modeling, complex microscale flows over mountains and
in urban.

¢ Laboratory capabilities (wind tunnel, water channel) for
idealized fluid flow tests to evaluate the numerical model.
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