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Interaction with the environment

m Aircraft tactics based on clouds and visibility
m Naval tactics based on acoustic performance & _
= Troop movement rate determined by ground wetness

m Environment must be realistic and consistent
m Should see ground get wet if it rains
m Should see ocean response to high winds
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INEARP: A Strategy and Process Model
for Environment Support M&S

Integrated Natural Environment
Authoritative Representation Process (INEARP)

The Challenge

Create a physically consistent, cross-domain authoritative “ground truth” environment
representation that meets user requirements.
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Environmental Scenario Generator
Key Enabling Technology for the INEARP
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Atmosphere - Terrain Coupling
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ESG Conceptual Architecture
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https://esg.afccc.af.mil/

) ESG ATMOS-2.1.4 Application - Mozilla Firefox

File Edit View History Bookmarks Tools Help
@ z = @ ﬁ} |D https: fesg.afccc.af.milfatmosfapp ;|v| [i»] b v| G| - Iiu;i -
ot
WorldGrid
Countries
—
States/Provinces
W
| @
——
o
(53] -NCEP!MCAF{ Reanalysis o  01/011950 - 06/30/2006 6 hours 25 deqg
[ ACMES CASIA o  10/011986 - 09/30/1996 1 hour 40 km
(53] ACMES IRAQ o  10/011986 - 09/30M1996 1 hour 40 km
[ -ACMES KOR4 o  10/011986 - 09/30/1996 1 hour 40 km
(i3] -P.CMES SEAS2 o  10/011986 - 09/30M1996 1 hour 40 km
[ ACMES EUROPE o  10/011986 - 09/30/1996 1 hour 40 km
(53] -P.CMES Conus3 o  10/011986 - 09/30M1996 1 hour 40 km
[ | ACMES CASIAB o  10/01/1986 - 09/30/1996 1 hour 10 km
Space Resources
5] - Space Weather Global Derived Indices v 01/01M1991 - 123172002 1 haur 0.0 deg
o - Space Weather Global Cbserved Indices v 01/011991 - 12/31/2002 1 hour 0.0 deg =
< | >




Mozilla Firefox

. Tools Help

File Edit Mew History

@+ |R/[O

Bookmarks  Tools

Help

7 Jibaii -
*htigeky + Fe-

>

[ Add Segment ] [ Delete Segment ] 4 [ Delete Segment ] $
Segment Duration: | 12 Hour Segment Duration: | 12 Hour +
Criteria Operator T T2 Operator ™ T2
Temperature( F ) @ Very High w Low »
Surface
@ Surface
Wind Direction| t1 <« Parm <t2 » |[180.0 270.0 1 «Parm <2 % |[270.0 360.0

degTrue ) @ Surface

Wind Speed(mis ) @ Very High v

Surface

High v

i

o (T
O (@
o (T
O (T




©) ESG ATMOS-2.1.4 Application - Mozilla Firefox

©) ESG ATMOS-2. 1.4 Application - Mozilla Firefox

File Edit Wew History Bookmarks Tools Help
Wind Speed@Surface of Ground
] \ery High Hig '
10.0 L.
_-—'--.-th\__ﬁ_.-‘:—-h.‘_‘_
i K \g':f/
® \\/
T 757
=1
ak]
a 507
m %
=
=
= 251
0.0 = ; - ;
3/23m7:12 312448700 324872 312508700
Date
Wind Direction@Surface of Grouny
({1800 . 27003 | (2700 .. 360.0)
— 350 {Nax
3
e ———
II|__ 300 - - __\_._'__,.,—Z—_z'::'
5 4
12 250 " jean |
TR
& 2001 |I (%
k=] |
@ 150 | J
& : f
5 100 TNCS j
= i
= 807 Ft
o-r T T T
3r23/87:12 3/24/87:00 3r24/87:12 3/25/87:00
Date

File Edit View History Bookmarks Tools Help

Temperature@surface of Ground/Se
Wery High Low T
B0 - Max
= N
L R = e
5 ..\‘I'\-\. —
o Ivkean
m N
40 1 L7 .
n- —_
— 30 1 _ / :
o,
s
Ivin 1 —
20 1
3/23/37:12 3/24/87:00 3/24/87:12 3/25/87.00
Date
Total Cloud Cover@Surface of Groun
100 Tivax M
£ \
i |
T 75 {
(=) || s
O lum .| 1
S &0 [ 8
Lz I|
O I
™ | [
= 25 I
— ' \
1\ —
Ivin lxll'.
o= : : :
31238712 372448700 3rz4iBT:12 3/25/87:00
Date




I 1
Working with ACC /4
and AFRL to
integrate realistic
weather effects into Talotn SHU :)rogr?m look
Distributed Mission _atways to pertorm
Operations (DMO). missions in unexploited
regime.
FAA
Virtual Airspace
Simulation Technologies
(VAST)

Aeronautical Systems
Center (ASC) using data
to determine how

LPD-17 using

capable future systems

authoritative
are under various

atmospheric data to
determine probability

of raid annihilation.
environmental scenarios

Ensured consistent

environment for

dislocated/ distributed
simulations.

= DTRA
Unique interface developed to allow
Defense Threat Reduction Agency
(DTRA) to rapidly generate and ingest
atmospheric data to help mitigate
Hi-resolution weather enables consequences of possible NBC event.
realistic SOF helicopter Also being used_to compare proposals
training using Army SOF for future dispersion models.
Aviation Training and
Rehearsal System (ASTARS).
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http://peos.crane.navy.mil/LPD17/images/LPD17underway4_05.JPG
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RDML Frick: “Thanks to ESG technology... for
datasets to meet specified conditions...(program)
lifetime cost avoidance $50M!”
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INEARP Program

m Three-Year effort (FY-08 is year two) sponsored by the
Acquisition community via the M&S Coordination Office
m Sponsor: Mr. Dipetto
m Oversight: Mr. Lewis, DoD ASNE MSEA
m Performance: AER, Inc.

m FY-08 Funded Development Initiatives

Working with NGDC on remote access to Space resources

Integration of higher-res atmospheric data archives (ERA-40)
and modeling capabilities (WRF)

Standup of SIPRNET site
Upgrade of SEDRIS capabilities per FCS requirements
Expanded Web Service capabilities
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JOINT END-TO-END PROGRAM

“A Factory to Foxhole Process”
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Summary

m Realistic M&S requires high-fidelity, consistent, and
relevant multi-domain environment representations

m The INEARP provides the roadmap. The ESG and
SEDRIS are two key enabling technologies
m National data and modeling assets provide the content

m The ASNE MSEA is working with the Ocean and
Terrain MSEA's to realize the full INEARP vision
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DoD ASNE MSEA Contact Info

Col Mark Zettlemoyer, A30-W
703-696-4936
Mark.Zettlemoyer@pentagon.af.mil

Lt Col Allen Rabayda
703-696-4786
Allen.Rabayda@pentagon.af.mil

Maj Jim Everitt
828-271-4209
James.Everitt@afccc.af.mil

Additional information also available at https://ine.aer.com
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