UNCLASSIFIED

CARCH

Q/S” W

Rt

Update on Army Research Lab’s Efforts to Establish a
Meteorological Sensor Array at White Sands Missile Range

Chatt Williamson, Chris Hocut, Jeffrey Smith, Rob Brice, Jeff Swanson, Ed Creegan, Sean D’Arcy,
and Ben MacCall

OFCM Session

215t Annual GMU Conference on AT&D Modeling

13 June 2017

Mr. Chatt C. Williamson

Chief, Atmospheric Sensing Branch, U.S. Army Research Laboratory

- UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

Outline

Business/Laboratory Overview

» Meteorological Sensor Array Progress
» Field Campaigns

> Other Research of Community Interest

!

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

US. ARMY

RDECOM' U.S. Army Research Laboratory

. Mission .
DISCOVER, INNOVATE, and TRANSITION Science and

Technology to ensure dominant strategic land power

Information Sciences

Analysis & Assessment
Extramural Basic
Research

Computational
Sciences

Vision
The Nation’s

Premier Laboratory
for Land Forces.

Sciences for Lethality
& Protection

Sciences for
Maneuver

Materials Research Human Sciences

Making today’s Army and the next Army obsolete

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

P
ARL
Transformation Principles
Flow, Agility, Quality, Efficiency & Effectiveness

ATTRACT AND RETAIN OPEN SHARED MODERN INNOVATION
BEST & BRIGHTEST CAMPUSES FACILITIES PRACTICES

Extramural Basic Research
S92ud19g Jeuoneindwo)
Uo.ueasay s|eldje

}
f
l
)

I ACADEMIA
Efficient,
effective and
agile research
system

INDUSTRY

http://www.arl.army.mil/publications

i.
UNCLASSIFIED

The Nation’s Premier Laboratory for Land Forces



http://www.arl.army.mil/publications

UNCLASSIFIED

US. ARMY -
RDECOM ARL’s New Research Centers

Adelphl! MD * Intelligent Systems Center (ISC)

» Cyber Research Center (CRC) » Network Science Research Center (NSRC)

 Center for Extreme Batteries (CREB) « Semiconductor Research Nanofab Center (SRNC)

+ Center for Semiconductor Materials and Device Modeling (CSDM)

=4

i o ah —

i.|
. Selionduct 5_

v - Research Na
.. Centerfor Research Center (SRNC)
e e - : in Extreme Batteries
1™, Center for Agile . (CREB)
» Materials Manufacturing 3

e /‘f} ' Science (CAMN ’ =
Research | : P M s BN N % g
\ s

Center (CRC) Center for Semiconductor
Materials and Device —
Modeling (CSDM)

@+ Network Smence
Researeh Laboratory

-‘.‘ (NSRL)

Aberdeen Proving Ground, MD Orlando, FL

» Center for Agile Materials Manufacturing Science (CAMMS) Center for Adapiive InstrugliS

« Center for Adaptive Soldier Technologies (CAST) EL Paso, TX
* Novel Energetics Research Center (NERC) » Center for Cyber Analysis and Assess
» Center for Human Injury and Performance (CHIP) Wh- =

ite Sands Mi

» Atmospheric Sciences Cen

| UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

US. ARMY

RDECOMI Atmospheric Science Center  ARL ((

Bring together government, industry, and academia to advance atmospheric science
and its application to critical defense technologies through a collaborative, innovative
research ecosystem.

Laboratory
Studies

B4

Kabul (20m AGLwind)
|

Field Studies

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

Outline

»  Meteorological Sensor Array Progress

. UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces




UNCLASSIFIED

MSA Update: New Location
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10 m Level =

%

2 m Level: U, WD,T,RH,p Soil moisture probes at 5, 10, 25
10 m Level: U, WD, T rain gauge, pyranometer.
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RDECOM"  Field Campaign: Dust Transport Study AL

National Wind Erosion Research Network # OR AD
USDA-ARS Jornada Experimental Range a——

« Coordinating multi-partner National Wind "ﬂ“”""“"d"“EMP'"””'”‘
Erosion Research Network.

» Basic and applied research into wind
erosion and dust emission processes.

» Data assimilation for national and global
modeling.

» 80,000 ha research facility with dedicated
long-term ecological and dust monitoring.

« Jornada collaboration with ARL supporting
data and knowledge sharing.

Horizontal sediment 3t~ : o

‘ mass flux (2000 — 2014). Ty S gy ¢ L S

Estimate produced using & : S N
MODIS albedo-driven S W A

L dust emission scheme N s R~

with GLDAS. 500 m, 3 hr

estimates. Model Ly :

calibrated using Network L TP v o

data.

AL vﬂ-:s..:r? B

e

Jornada s National Wind Erosion Research Network Slte

icul 1 QA
e Jes =™ O NRCS =US

‘ Service N s science fora Ci

!

UNCLASSIFIED The Nation’s Premier Laboratory for Land Forces



UNCLASSIFIED

0!
@
% :
*

Dust Transport / Dust Characterization

Partnered with NRL to deploy an extensive network of rain
gauges and soil moisture sensors throughout the JER MSA
that supplement the USDA-ARS instruments to attain
detailed spatial soil moisture measurements

Objectives:

» Improve the quantification of soil moisture in desert
regions — soil moisture is critical for several important
processes

« Surface heat flux parameterizations for meso /
microscale atmospheric models
* Dust transport

» Investigate the effects of topography on
satellite soil-moisture retrieval, satellite
algorithm validation

Prevailing winds

Bombardment starts

T j new particles saltating

» Determine the correlation between soil
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Domain Configuration

ARL is running daily WRF-Chem
dust simulations

* Dust emitted based on
friction velocity (u«), land
surface roughness length, and
soil moisture

* 3-h atmospheric data
assimilation followed by 24-h
forecast

* Nested domains with 9-, 3-, 25
and 1-km horizontal grid
spacing

« Forecast WRF-Chem dust Time "
fields from one day used to 0912 UTC
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RDECOM  WRF-Chem Dust Simulations
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WRF-Chem Dust Simulations ARL

Sample Case: 17 December 2016 WRF-Chem 1-km Forecast of Total DuSt

« Southwest-Northeast ~12
oriented line of convection ' |
moves southeast through the "
domain

* Model dust peaks at ~875  =«v
micrograms / m?3

 Model and observations both....
indicate strong winds

« Model sustained winds
peak at 73 MPH

 Observed gusts peak at
110 MPH e

2 S l 1200 UTC | ~_ "
5 1000 Observed PM10

._I 10730 W 1077 10E7E0 "W TBESAE ]

€ o
QQ QQ QQ QQ QQQQ QQ QQ QQQQ QQ Tolal dust concentration (120 wmi il iFes

O Q

O
O ITR PRI PPS " REREl | SEEEEN
ot provided by Dav Time (UTC) 0 30 60 90 120 150 180 220 250 SHOENS

Doughty (ARL
The Nation’s Premier Laboratory for Land Forces

32°N

v

Hour-averaged
PM10
a
8
(6]
o
o

UNCLASSIFIED



UNCLASSIFIED

US. ARMY

RDECOMI Model vs. Observed Dust: 1600 UTC AR ._;5

WRF-Chem 1-km Forecast of Total Dust
(IIbins at 16

(

At 1600 UTC, WRF-Chem
forecasted high dust
concentrations in Las Cruces,
NM, and a photograph taken
here confirms visibility is
obstructed at this time
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Perdigao, Portugal: 1 May - 15 June 2017

Collaborators: EU - DTU, Porto U., Inegi, DLR
US - UND, NCAR, CU, Cornell, U.C. Berkley,
Boise State, NOAA

Designed to study fundamental atmospheric dynamics in complex . :
terrain with applications to wind energy harvesting, alpine warfare, Fleld experi ment
air pollution in urban basins, aviation and firefighting.
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> Other Research of Community Interest
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ﬁﬁ?ﬂﬂM@’ Aerosol Characterization: Raman A R L -

Spectroscop

» Automated Aerosol Raman Spectrometer — Optical Characterization of
Atmospheric Background Aerosol Particles using Raman Scattering
« Optical Trap Raman Spectrometer — Raman Spectra of Single Aerosol
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