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Some Scientific Barriers.....

(1) Near-surface atmospheric wind and
temperature predictions in complex terrain
— poor

(2) Accurate measurements of model relevant
parameters (soil properties, surface energy
balance) — lean

(3) Near-surface temperature forecasts - very
sensitive to soil moisture

(4) Holistic (multi-scale) observations of large
to small-scale processes — rare




MATERHORN has four components
working symbiotically
across institutions and disciplines

Modeling (MATERHORN-M)
Experiments (MATERHORN-X)
Technology Development (MATERHORN-T)
Parameterizations (MATERHORN-P)



MATERHORN-X (1,2,3)

Granite Mountain Atmospheric Science Test bed
(GMAST)

US Army Dugway Proving Ground (1252 sg. miles)

Calm Winds (FALL) — October 1 - 31, 2012
Synoptic Winds (SPRING) — May 1-30, 2013

20 Intensive Operational Periods IOPs (24-36 hrs)
5 Intensive Operational Locations 10Ls

~ 55 TB Data
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Summary of some results
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East Slope of Granite




Gravity Currents Collide

4:41 UTC (22:41 mDT) 4:54 UTC (22:54 mDT) 5:11 UTC (23:11 mDT)

Hocut,, Hoch and Wang



TODWL data reveal - thermally driven upvalley flows
Oct 9, afternoon fli
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High Resolution Thermal Image
Velocimetry

Understanding near surface temperature and velocity fluctuations

0.4

University of Utah - Pardyjak
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Example - Improving Surface Forecasts

Playa

— Wind

1200 UTC
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Issue: Atmospheric models (e.g., WRF) are too warm at night over the
sagebrush region at DPG (systemic)

Temperature Bias ("C)

Implications: Poorly simulated NBL -> errors in the prediction of
near-surface winds and turbulence, dust emissions and transport, etc.

Massey, Steenburgh, Pu (Utah), Hacker (NPS/NCAR)

Sagebrush

T hPa Wind Speed (m s"]



Example - Findings and Advances
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Advances: Improved initialization and parameterization of soil characteristics
Remaining Challenge: Improving soil moisture analyses in data sparse regions




MATERHORN-P

Improve mixing parameterizations
via improved physics

(observations, high resolution
simulations, laboratory experiments)

Implement them in models



Chow - UC Berkeley

Ex: Immersed boundary method (IBM) development
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New algorithm development for
surface similarity theory (log law)
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(terrain immersed within Cartesian
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Preliminary simulations of drainage
flows over Granite Mountain with
WRF-IBM
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fag experiment in 2015!

www.nd.edu/~dynamics/Materhorn
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