


Defense Solutions
We support the Defense, Intelligence , and National Security industry

Fully supported

Open source

Empowering our users with focused work
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Understanding the environment is

Important to the success of the operation

* Where conditions are
suitable to operate?

« \Where can/can’t we
operate?

* What type of asset is
most suitable?

* Where does the
enemy have the
advantage?

« Terrain and Weather
Analysis are part of
Intelligence
Preparation of the
Battlefield




Terrain’s Effects on

Operations

Photo By: Cpl. Julio McGraw



N - Mobility corridors

Military Aspects of Terrain Process

- Data preparation

- Publish obstacles and lines of communication
- Create and publish suitability overlays

- Find and publish key terrain

- Create and publish Modified Combined Obstacle Ove
- Combining

- Obstacles and lines of communication

- Suitability overlays
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- Adding
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Military Aspects of Weather

- Utilize scheduled tasks to download
data using batch files.

- Identify the anticipated effects of
forecast weather on potential
operational activities.

- ArcGIS 10.1-104.x

http://solutions.arcgis.com/defense/templates/maow/

Military Aspects of Weather

Home Get Started Workflows Resources

Overview

The Military Aspects of Weather (MAoW) template offers
functionality with the ability to import weather and
climate data and then to use this data to derive products
and conversions. These products and conversions can
then be used to calculate the potential operational
impacts of the conditions on military operations.
Weather is a constantly changing phenomenon and as
such there is the ability to download regular forecast
updates and to have this automatically displayed on the

user's screen.

This template illustrates how you can:

Utilize scheduled tasks to download data using batch files.

Import and analyze weather station data from the World Meteorological Organizatio



Military Aspects of Weather

* Weather averages over long * What are the conditions now?
period of time.

«  What will weathe
’ ne next rev
« Weather variables at Ioc@ns/
° 3 ] ngn ’? a 1\\ \‘\ /',
What are ‘normal’ conditions® ~



Military Aspects of Weather
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Expected Conditions with Climate

Long term planning

Expected conditions based on monthly
averages

Global coverage
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Climatic Research Unit — 10 Minute Global

http://www.cru.uea.ac.uk/

Climatic Research Unit: Data

CRUCL 2.0

- Precipitation
:
Wet days s I . S

Ten Minute Climatology

°
grid_1@min_problems.txt Problem log (none)

° Mean temperature “limate Research paper describing dataset
+ Mean diurnal temp range s ) S
S Relat|Ve humldlty Mean diurnal temperature range

. id z Relative humidity
+ Sunshine
- Ground frost

-id_1emi d.dat.gz 10m windspeed

5 -id_lemin_elv.dst.gz 15 MB || Elevatio:

. 10m windspeed oion.
Last updated. July 2002, Mike Salmon

°

https://crudata.uea.ac.uk/cru/da
ta/hrg/tmc/




Processing CRU data

- Download raw data

https://crudata.uea.ac.uk/cru/data/hrg
/tmc/

- Import raw CRU data to raster
datasets

- Optionally: Subset to smaller region

53":‘ Subset Raster Workspace
Extract Extent (optional)

SubsetRasterWorkspace:Extract_Extent

templateRectanglePolygon

& Import CRU CL2.0 To Raster

Import CRU CL2.0 To Raster

© Input CL 2.0 Folder
& Target workspace

I b -

Import Climatic Research Unit CL2.0 climate datasets to rasters.

Cancel Environments... << Hide Help Tool Help



Expected

Redding

conditions with
Climate

Chico

Sacramento
Santa
Rosa Vacaville
Fairfield

Antioch
Con r:orrg Stockton




Military Aspects of Weather
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Forecasted conditions and impacts

What conditions will be like in the next few
hours?

- Temperature

- Cloud coverage

- Etc.
What will be their impact on operations? B 7 ST v A
s sl K KK o ol
- UAV operations
T hags £l e 7
- Personnel . B
- Etc.
&
\
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Forecast data

NOAA North American Mesoscale Forecast

System (NAM)

NAM Hourly Forecast product

1 hour interval
Next 36 hours

141 weather variables

Only using 12

OPeNDAP (Open-source Project for a
Network Data Access Protocol)

https://www.ncdc.noaa.gov/data-access/model-data/model-datasets/north-american- mesoscale forecast system-

North American Mesoscale Forecast System (NAM)

The North American Mesoscale Forecast
System (NAM) is one of the major weather
models run by the National Centers for
Environmental Predi (NCEP) for
producing weather forecasts. Dozens of

precipitation to d turbulent kinetic
energy. The NAM generates multiple grids (or
domains) of weather fore over the North
American continent at var ho

resolutions. High-resolutic

generated within the NAM using additional
numerical weather models. These high-
resolutic ast windows nerated
over fixe nsand are o ally run to
follow s

hurricanes AM home page is an excellent source of
run and an excellent source of forecast products.

NAM To

information for how the model is configured and

nam/\




Forecast data process




Raster Function

- Geometric or Radiometric function applied pixel-by-pixel

- Hyper-efficient “on-the-fly” processing

- Chained together to create “processing chains”

Image File, Raster Function

native form

Screen request




- Hurricane Force - finfigch
(o cor Stk ton

5-72 - Storm Force 0 Frﬂ'lf:iEE-E
- (= vy = P p—
- 54 - Gale Force Remant Mades o
25 - 38 - Strong Breeze Sam Jnca

g - 24 - Moderate Breeze

- 7 - Light Breeze

- Calm

DeriveHeatIndex. rft.xml
DerveWindChillNonUV . rftacml
DerveWind ChillUV.rft.xml
ExtractCloudCeiling.rft.xml
ExtractCloudCover.rft.xml
ExtractGust.rft.xml

Vizalwa

Pakershield

Forecasted
weather and
Impacts



Road Ahead — Fall/Winter 2017

Terrain:

- Raster function based suitability
- Decouple from TDS schema
- Support for ArcGIS Pro

Weather:
- More updated sources for climate data N

- Support for ArcGIS Pro




Questions?

... and answers

- Find our solutions at:
solutions.arcgis.com/#Defense

- Join our community:
geonet.esri.com/groups/defense-and-
Intelligence

- Survey for our workshop:

Measuring Environmental Impact on
Operations

00000 AT&T = 8:18 AM v © } 89% W)

4 Defense Solutions: Measu... ﬁ

FEEDBACK

The demo theater title was consistent with the
demo theater

N\ N N N\ N Ly
Low (1 )p—~ 2 )—— 3 )—— 4 —{ 5) High
\_/ \Z/ \>/ \_/ J =

“ N

The content of the demo theater was relevant to my
work
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The presenter exhibited strong public speaking
skills
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| would recommend this demo theater to a
colleague?
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The presentation was organized and easy to
understand
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