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Presentation Agenda

» Who we are and what we do

 Advanced Refractive Effects Prediction System (AREPS)

e Qverview

Projects

EM system database

Terrain

Environmental input methods

e Summary
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X it Organizational History

PAWAR
Systems Cenfer
San Diego

Engineering and
Fleet Support Activities

Naval ‘
Undersea Naval Command,
Center — 1992  control, & Ocean
' Surveillance Center
Various Navy ‘ (NRaD)
West Coast — 1977 Naval Ocean 1
Laboratories Systems Center
o ‘ ' (NOSC) 1997
University Southern _ Space & Naval
California War . 19g7 Navy Electronics Warfare Systems
Research Division ' Laboratory Center Center (SPAWAR)
(NELC)

> 1945 Navy Electronics

' Laboratory (NEL)

Navy Radio and Sound
Laboratory
(1940)

While command may have changed,
EM propagation research has been
continuous over 60 years
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PAWAR
Systems Cenfer
San Diego

1. EM/EO propagation modeling of environmental

Atmospheric Propagation Branch (2858)  w==

> SSC San Diego 2858
Atmospheric Propagation Branch
Core Capalbilities

effects on radiated frequencies from MF (100
kHz) to infrared (300 THz)

a.
b
C.
d.
e

f.

Maritime

Terrain

Surface, airborne, satellite platforms
Spatially varying atmosphere and terrain
Interference/jamming with anomalous
propagation

Ocean surface and terrain clutter

2. Analysis of atmospheric, ionospheric, and
surface parameters

a

b.
C.
d.

Temporal and spatial behavior

Joint probabilities

Statistical characterization of refractivity
Aerosol, molecular, and turbulence models for
long-path propagation assessment.

3. Radar, communications, and weapons
performance assessment

a. Probability of detection

b. Probability of communications

c. Spectrum management

d. Climatological propagation studies
2/28/2007

4. Surveillance systems and Strike Warfare

a.

b.

C.

Infrared Search and Track system—marine
atmospheric modeling suite

Models and simulation for target detection and
tracking

Small boat wake detection

5. Combat Systems tie-in:

a.
b.
C.

Radar

Communications

High energy laser weapons system performance
modeling for ship self-defense

6. Mission planning tie-in:

a.

©oo o

.

AREPS (Advanced Refractive Effects Prediction
System)

TAWS (Target Acquisition Weather Software)
JMPS (Joint Mission Planning System)

JTRS (Joint Tactical Radio System)

NITES Il (Naval Integrated Tactical
Environmental Subsystem- II)

Composable FORCENet
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: - | nREPS - Advanced Refractive Effects Prediction System =10l x|
: . File Edit Wiew System Environment Run  Options ‘Windows Help
V’ ) oo = = = = e e S ™ e A o 1 e e R e e A
SPAWAR '

Systems Cenfer
San Diego

Advanced Refractive
Effects Prediction System

Provide an operational and research capability to
compute and display EM system propagation effects
over water, across coastlines, and over varying
terrain, including range-dependent refractive effects,
for land-based, sea-based, and airborne systems.

Current operational uses

Airborne & surface-based radar probability of detection

ESM vulnerability

LF to EHF communications assessment

Strike & electronic countermeasures assessment

Early warning aircraft stationing

* HF ground and sky-wave assessment* o
* HF communications implemented

2/28/2007 Still requires HF radar threshold model



San Diego

GUI — model input/output processing <@==» Propagation models (RFPL)

Atmospheric Propagation Branch (2858)

> AREPS (RFPAS) — The Application

Atmosphere
» Modified refractivity *
» Gaseous absorption *
* Rain attenuation *
» Solar activity - sunspot, planetary K, solar flux

Surface — ocean & land
» Terrain heights *
* Dielectrics *
* Roughness *

Climatology
» Ducting
» Sea-surface
» ITU surface refractivity
* lonosphere IRl & PIM

EM systems
» Frequency
« Antenna patterns
» Etc.

Post-processing
* HF ground wave & sky
wave — combined full
field

Propagation model options
 APM mode
» Data output
» Troposcatter
e Clutter

Displays

Includes HF

APM ground wave

HF sky wave
field strength

Modified Damboldt

lonosphere ray trace

Troposphere ray trace

F-factor

ESPM?2

NTIA - LF / MF

VOACAP

2/28/2007 * Variable in range, height, and azimuth
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> Numerous Environment Data Sources Public Homepages

< éﬁ.
N/

Syt AR o Built-in Surface and
JAAWIN

San Diego

Upper-air Cllmatology

e e = observatlons

[ ocsumamsy [ scamamy u

4 b e

o e o

lh‘umrm-u
Aairana

[Fomarity ATF, Colboris x|

Defense Threat
Reduction Agency

Weather Server DoD Homepages
CAAPS :

aa: Qs iirees Gt f GrdF TS

=] @6 | [unks ®

Edwards it j
Weather ety
System semeon |

AdminDocuments

rd Atmospheric
and Prediction

Metcast

Fie Aoeaflit Display Dats Charnels Options Help

COAMPS
Dhaily
F

[ [ oo 7

[FEEEEESE AEeSES 3500 250 11.4 .023 13.0 -1.7 897.40 36
e ran 4000 238 13.2 .011 14.4 -1.7 881.27 33
73/13/03 20:40 U 4500 248 13.0 .008 13.8 -2.7 B865.43 32
5000 264 17.1 .01 13.0 -2.5 549.95 34
5500 255 17.9 .010 12.4 -3.4 B834.64 33
6000 255 19.1 .004 11.4 -3.1 318.57 36
6500 247 17.9 .010 10.1 -3.6 304.72 38

7000 244 18.1 .003 8.9 -3.9 790.07 40 o

o | _»l_I 7

|| @ Intemet v
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5 Numerous Decision Aids

Svstems Genter Maximum detection/intercept

Surface-search radars

Contlnus Back  Next FPrimt Closs. Speed:
San Diege AREPS 2.0
. range tables o
H h R At itz 25 m
€l VS. RaNge COVElradf  mmermemrr— . , Gonetc i
Sample AEY Eadar
Carfirs | Optane. Rank Speet T N Astwotion )
E o Ers30 Haigrd 1| Project Taot T T Tt R e g A b
L Bear: 341°T
TR . . -
T T —— p———
non
o Ta— N s
om 3l
", | g,
13600 wa Wl e — I
18000 R 1; | roraft
o me
e o —
= 22000 Wy A0 |3 12800 — N
= 28000 1 T |§ 10000 L [
o 7800 -
=
- o
85.2| 1
a &0 L] 20 WD am 12
anga [ | Range inmi}
B Sl et {50 5m ) Large target (100 Sqm | I
B echum tagat (16 fqm | I vy g target (800 Sqm | Ground Minimum  Average  Maximam Mo detection
: .
Fraee P =

Areps 33

Height-finder radar altitude errors Area displays HF sky-wave anet =

Emitter: HF RADIO
iz Antht: 19 m
ground-wave
Env: persian_gulf
. - Lat J14924 N
2000 Lon: 11T 1692 W
- Bearing: 194°0000.81°T
1000 communication s
12000
=
=
= 3000-{
4000 .
4 u 147 196 245
Range (kem}
0- F:Prapagation loss versus height for 3D_Sutface R HF-SNaE) I . | N
a0 - z oo 100 B 80 40 m o 20 40 BH0 B0 00 OO
Rang 125 Range (nmi) [ AGL o i 5 | o g
Fidpropagation loss versus Range. Radar POD 100%  60% 40% 0% (Dashed lines) Pt o, e —
Free-space reference (3.3 nmi) = 14267 dB 1 2 a7 48 55 a4 £ A oM om
[2956.333 Height () [~ AGL ESM intercept threshold = 187.6 dB [ o] teendrge e [55 7] Hewency i [rissiar -] e e
Radar POD 100% 60% 40% 0% (Dashed lines) 7 0o g iy
Free-space reference (43.7 nmi) = 145.56 dB .
ESM intercept threshold = 187.6 dB _I
Masimum instrumented range = 108.0 nmi 10000
= 100
120
3
K ——
K s
5
3
g ea |
g - I
£ | e ——
-
-
o i ' | .
A . = o sam wn sam
Mg s
160 150 140 130 120 10
T T T "
50 100 150 Rangs - 31.3 nmi Propagation Loss (dB}

- Constant h'eight and range disglaxs HF ionosphere raytrace
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N AREPS Help Opportunities

Systepl::v égnter
San Diego
Internet; http://sunspot.spawar.navy.mil Status bar
T scn art vl Warlarn Systesns oo o Divg, P08 - Mt ntramat gy aldlxl Graphic [Iispla_\,r

Fa Gl e Pewim Tom ey -
Flo s DD Bt e Bk 3 S D HO R TOOI tlp Il]. Minimum height (ft)
PACE an vl affare Systems Center 15“““- M i h i ht
s;lmrm:n:c Prl‘\'.\»’:agntlarsngflaw:ln.ci'ﬁsia hl | | | I aimurn height (ft)
Im Maximurm range (nmij
Mew plakform

| 5 <= Maximurm range [hmi] <= 1000

P ——

We have over 55 yursldu:q:urtlsa In propagalion fodeling, envirsnmental J M e SS ag e b ar

data assimilation. and C4| decislon alds. When can we meel lo discuss
Your Needs.

o T T P—r———. | On bearing 0°T, computing AP step 173 of 440 i

it o rcaed vqueoer o IF (200 b0
initared (300 TH)

d ereh and 1rack eystenn - manee
ing mae
wion (o Larel dietion

i i

o, iatelte pliforins
g atmosphere and termam
Jurnasyg i ancenalous

— = T AREPS on-line help
Step-by-step help T S LI L —— i Context sensitive help

o Swmall boat wake detechon

Wle] - | B | 1 I
€ How do I create and run a standard project? Standard project window =
Each i, ol HREW! k. =u'1;*"4* A propert conbinid &l asvp) ;‘I";.-{"" ... s Project Geographic Area
Step 1: Select a decision aid by clicking an one ofthe option i watun m gubloléen of Then eskioktan rusrres 1n Lten rowTan you |7|32N Latitude {Deg)
huttons. R V[ This latitude is used to extract terrain data from the DTED
Ths progar] warioes ppaess by Chbrg He oo lﬂuﬁqm:.[."'.’ badinn by wnkstosg Maw B CD-ROMs.
: Prejec som e L. P L e 2l
StEp 2. From the platfnrm erFJdDWI"I menuy, select a platfarm. = i gl The value may he entered in degrees, minutes, and seconds.
Evmrts | i | e | : Ly

The formst may be decimal numbers or integer numbers
separated by a space. For example, if you enter 36.5 and
then press the Enter key or leave the input box, the field will
change to 36°30'. You may also enter a decimal value for bath
—| the minutes and the seconds. For example, if you enter 32.5
degrees 16.3 minutes, and 17 .5 seconds, the field will change
to 32°45'36".

Step 3; Depending upon your decision aid, from the dropdown
menu select a radar ar transmitter. If necessary, adjust the antenn
height and reference level.

ik Bl s k(i 08 T8 i Ll 8 4

[
LT
| a——

Fruel 1Tl e el

| s
[ P —

Step 4: Depending upon your decision aid, from the dropdown
menus, select a target or ESM receiver,

i.u CTS - ‘When entering lattude, you must alzo specify a quadrant. This
F - | T may be M for north or S for south. Refer to the detailed help
Step 5 From the atmosphere dropdown menu, select an L wacties By :: ey far & discusion of the guadrant options.
atrmosphere description. Y'ou may use the "Find an enviranment 'ﬂ'm_q"l

2/28/2007 e 4
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AREPS Projects

e an ne
standard project | researc h project AREPS "Lite" project project

e Standard * lonosphere ray trace
e Research e Automode

« AREPS “Lite” « FalconView

« HF communications  Broadcast (FYQ7)

e Troposphere ray trace
2/28/2007 10
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Systems Center
San Diego

» Asses radar, communication,
and ESM systems upon platform
for frequencies >= 30 MHz

 Range an bearing dependent
atmospheric conditions.

e Terrain from DTED, SRTM,
or custom file.

» Surface (ocean and terrain)
clutter; troposcatter; gaseous
absorption.

* Numerous data display and
output options

» Standard project

“Untitled AREPS Project

Atmospheric Propagation Branch (2858)

Project label I

—Decision Aid

=10l x|

Classification: Hone

¥ Radar detection only
" ESM vulnerability only

{" Both Radar and ESM vulnerability
{" Communications (- 30 MHz)
(" Surface search range table

—Systemn Specification

|2l]. Antenna height (it} AGL

—Environment Specification

] Update antenna values on platform

I-:S‘landard:\-

I j Target

j Atmosphere

I-:Nune:-

| Terrain r I j Receiver

Auto-populate
I | | Platformisite
[ I j Radar

[ Include surface clutter

I-\iRead from atmosphere ﬁleb-j Wind

—Project Geographic Area

I 0N Latitude (Deqg)

—Graphic Display

150.

Il]. Minimum height (ft)
I15lll]ll. Maximum height (ft)

Maximum range (nmi})

Il]"E— Longitude (Deg)
Il]"— First bearing (“True)
I‘P— Bearing increment (Deg)
I'I— Humber of bearings

2/28/2007
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N Research project

Systems Cenfer
San Diego

Praject label |

untitled AREPS Research Project ;IE'LI L4 U Se d to exe rC i Se
sl o propagation model without
I— Frequency (MHz) Amene e =~ I Include tr L it need Of E M database .

Pattern angle Pattern factor " PE only
|3. Vertical beam width (Deg) (Deg) (Hormalized) ] l— Maxi PE angle (Deg)
aximum PE angle {Deg,

Il].— Antenna elevation angle (Deg) |1— Range multiplier .
[tz Antenna height () AGL * NoO SpeCIfIC System

e o e performance thresholding

—Display options —Environmental inputs or files

F ey || Amoshere e S o - | © Reads environment from a
20000. Maximum height (ft)

; | | [heignt ¢m) [Refract (m-unity | Layer [+] [sz1 Latitude (Deg) Range (nmi)| Speed (kts) [ fl Ie cre ated Wlth the
|1 oo, Maximum range (nmi} _I

propagation = toss. (~ facor | [1000 40 - ,—'““' e . environment program or from

IT Minimum loss (dB) |1ll°— Bearing increment (Deg) d ata e nte red i nto tab u I ar fo r m .
IS.— Loss increment (dB) = |1— Humber of bearings -

|1 0. Humber of increments | | |Range (nmi) | Height (‘ft}l Surface Type Conductivity (5/m) | Permittivity | Scatter Effectiveness (dB) [+

0 Sea water

 Reads terrain from DTED, a
custom file, or data entered
- | into tabular form.

e Reads wind from a custom
file or data entered into tabular
form.

2/28/2007 12
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» Used to assess HF sky-wave

= HF communications project in both area and point-to-point

Systems Cenfer
San Diego

B HF communications - Area Covera ge

display (currently uses SSC SD

=loix|

ﬂjﬂilﬂ [” Auto-calculate sky wave [Signal-to-noise ratio

=

s abw) [N I IHF RADIO vl Transmitter
= B 202 ‘:_ 25 33 50 |31°4?'6Ii.9"N Latitude (Deg)
: e, Y 3 L, lm Longitude (Deg)
[lo.” antenna height (1) @asL)
IHF RADIO VI Receiver
é% [3355 364 | Latitude (Deg)
E}W IW Longitude (Deg)

HF field-strength and noise
models)

sky-wave and ground-wave

Envir
|Dec 03, 2003 - 1528 UCT) ~| Date ¢ Time

. _ ITS Sunspot number
— |2 Planetary K-index

Frequency not available Frequency optimal

<Standard> | Troposph:
|<None> vl Terrain

signal-to-noise, received power,
terrain masking.

~Tr ic pr

Frequency [MHz)

7 — [39272428" | First bearing “True)
0000 0600 1200 1800 2400 ER Cestnujpeementiiey)

Time (UCT) |1 Humber of bearings

* Reads environment from a file created with
the environment program and ionospheric
data obtained via AREPS homepage or
keyboard entry.

* Reads terrain from DTED or a custom file.
2/28/2007

' AREPS Project: HF_Comm

=10l

Areps 1.3 [Beta]
Emitter: HF RADIOG
Ant ht: 10 ft

Eny: <Standard>

Lat: 31 47 56.9H

Lon: 116 44183 W

Bearing: 39°27°24.28"T

Current Position:
Lat: 3315 28.84H
Lon: 115 17 40.5'W
Bearing: 39°T
Range: 114.0 nmi
Height: -1675 m
Ho Loss data

Range (nmi)

e

)|
[ace] 100 a0 60 40 20 0 -20 -40 -60 -80 00 -0

 Used to assess HF combined

* Propagation loss, electric field,

e Adding area and point-to-point
150.  Maximum ran, g-e(nmi) T to R: 167 (nmi) VOACAP mOdeIIng = FY07

13
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i, “Lite” project

i AREPS Project {Lite) 2 x]

—Sy=stemn Parameters —Environment

{* Radar detection " UHFAYHF comm = | [” | auto-update environment from file

|zn RADAR j Radar |15. Air temperature (°C)

|25 Antenna height (ft) (MSL}) I?l]. Relative humidity (%)
|1 0. Sea-surface temperature (“C)
| SQ METER j Target

|1l]. Surface wind speed (kts)
IS Target height (ft)  (MSL)

|1l]13 Surface pressure (mb)
m ~ | Probability of detection (%)

I!l. Measurement ht {ft)
IZI] Maximum range (nmi} ||]_ Surface duct ht (ft)

Il]. Evaporation duct ht (m})

Evaporation duct height {m} = 6.3

go—, Radar detection likely
Radar detection unlikehy
Performance threshold

100+

1204

1 l ! !
1} 4 & 12 16 20
Range (nmi}

Propagation Loss (dB]

Click to caleulate detection range |1l].4 (nmi}, 71.33 (dB)

2/28/2007

Atmospheric Propagation Branch (2858)

Uses F-factor

propagation model (no
terrain)

Surface-based ducting

Evaporation ducting
from surface observations

Surface observations via
files from meteorological
sensors

14
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vg” > HF ionosphere ray trace project

Systems Cenfer

San Diego
oy [ [3]
ﬂﬁﬂﬂﬂ Plasma Frequency vs. Height = || Type of Plat and Receiver Raytrace
Transmi itter 50°42'59.72" | First bearing (*True)
= ] [l0s53'08.44 | Latitude (0
I --ﬁ'{",_nr_.:_.ﬁ" I ETED 1° Bearing increment (Deg)
‘--_"]‘-g-.: [163:36'64.4'W | Longitude (Deg) i

AR 1 Humber of bearings

Ky

N =

Plasma Freq.
T 0.004 1.011 2017 3.024 4.031 5.038 6.044 7.051 8.058 9.064 10.071

400 ~ | PIM Heights

Jun 15, 2003 - 1800 (UCT) = | Date / Time

Sunspot Humber Treatment:
& Solar radi and sunspot numbe!

" Sunspot number calculated from so
€ Solar radio flux calculated from suns

[100.  Sunspot number

0 Solar radio flux (F10.7)

h Planetary K-index

@ + . Y.component of the interplan
@+ C 0 (- Z-componentofthe in

2% <Untitled AREPS lonosphere Raytrace>

Plasma Freq. [N
0.05 0946 184 2736

Atmospheric Propagation Branch (2858)

363

Multiple azimuths, elevations,

and frequencies

Ray display - elevation and azimuth

Plasma frequency contours in
vertical and horizontal planes

Contours of F2 and E region

critical parameters

Frequency homing

lonogram

] ]
452 s42 GMT 1212 8407 0003

~| Pot Elevation Angle  [20  ~| Frequency

Models

» Jones-Stephenson 3-D ionosphere
with geo-magnetic field

» Parameterized lonosphere Model

(PIM 1.7) and International e
Reference lonosphere (IRI) 3

| | |
611 1222 1833

e Future - Real-time observations

2/28/2007

ol
Hons [N
1 2 3 4 5 6
Transmitter: 15°12"34.99"N i 155°11°03.62"W Date i Time: Sep 14, 2004 - 2250 {(UCT)
Receiver: 32°14°10.83 "N / 120°06'51.95" W
Bearing : 54°45'54.81" Range: 1,007.7 Km

22 4 Ordinaryray  + Extraordinary ray

204
.E, 18+ A
E ah 4 " &
]
e o
=
5 +
g 16 e ad
& S gt

AEEA AT
A8 g A A A8
ik ataniatdiogs sy
Dy
12 T T T I T 1 I T T T 1 T T 1
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Frequency (MHz)

15
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Systems Center
San Diego

" AREPS - Raytrace Project

—Geographic Area

Atmospheric Propagation Branch (2858)

Troposphere ray trace project

J2°H Latitude (Deg)

|118°W Longitude {Deg)

|1 Humber of bearings

I 90° First bearing (*True}
I 10° Bearing increment (Deg)

Raytrace Parameters

Minimum angle (Deg)

I-S—
IS Maximum angle (Deg)
I—

Humber of rays

100 Ray smoothness

|15l] Antenna height (ft) AGL

=101 ]

— Output Filter and Display Opti;

I Minimum height (ft}
|1l]l]l]l] Maximum height (ft)

I Maximum range (nmi}

|<None> - l Optional output parameters

v Display altitude errors ISI]I]. Height Inc ()

att Error ¢y [N

all pheric Envir
Isample_surface du vl Atmosphere
|<Use DTED= vl Terrain

-0 -2500 -2000 -1500 -1000 -500 0

Range (nmi)

— Datab Emitter

|<None> - l Emitter

500 1000 1500 2000 2500 C-O

2/28/2007

=g

L I
1 Altitude
i error

* Snell's law small angle
approximation modified for
range and bearing
dependent environment and
terrain.

e Uses emitter from EM
database or data entered
into window

 Altitude error display with
variable height increments.

* Reads environment from a
file created with the
environment program.

e Reads terrain from DTED
or a custom file.

* Optional internal data
output - angles, ranges,
heights, times, etc 16
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N Automode project

PAWAR
Systems Cenfer
San Diego “s AREPS Automode: test of automode

=19l x|

Elapsed time: 7 seconds

—5Status of currently running project - Airborne_Radar
DTED terrain status: Ho terrain
For bearing 1 of 1 - 090°T |§Skip currenthy running projec’tgl
Computing APM step 85 of 430 ) :
[ use entered location for all mobile platform=

[ use selected environment for all projects

Project names | Project I Mobile I Latitude I Longitude I Environment Status =
3D _Surface_Radar Add --> 3D_Surface_Radar Yes 33N 118 sample_surface_duct

Airborne_Radar UHF_Comm Yes 33N 119%W sample_surface_duct ~

Radar_and_FSM Airborne_Radar Yes 3N 119W sample_elevated_duct - |Working

UHF_Comm <-- Remove

EEEEEEEEEE

-

o

« Used to assess radar, communication, and ESM systems upon platforms
in a batch operation.

* Reads environment from a file created with the environment program.

» Reads terrain from DTED or custom file.

17
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S - _ ,
o2 > FalconView project o AREPS toolbar
T FalconView display

San Diego

| “ Falcon¥iew - LIMITED DISTRIBUTION - west coast united states.thr
File Edit View Map Owerlay Tools Options Fawarites Help

| Bl=s]a] o S| x|z @ <] et wjo] o]+ $]e|S] 8] 2] 8] A0 ]S|s]=] | [Z ]
i T, = 3 u‘
4 A .
. A

TEME Y .
. . 3 ¥ - |5 L
Requires FalconView | NN st 25 vy e
) erhx) RE 3 N L =) INCIAN
rogram be installed R N s L L L Yo A2 )
. ; . 8 LEMOORE * —
. N 3
FUNDY RVENA “VORT) i
i W % o SHAFTER A ‘;
! A\ WA = © VOR: &
H 1 - e ata] | Ringad
Multiple emitters | e \NVewonl Iy ED
x - 2
\ 7 T , :E azie
2% Areps Project Falcon¥iew (=] 3] ol i <
System Legend ¥ lPﬁLMDALEb‘ LT
Radar in database Radar not in database Hot Assessable by AREPS  Error | - 8831 01
Apply columns' selection or entry to all rows Sl “ m VI
¥ Yes Yes [ ves [ ves ¥ Yes L a 'xg 5
| Platform | Radar | Lat (Deg) Lon (Deg) | Ant Ht (ft) AGL Target 15t Bng (°True) | Bng Inc (Deg) | # Bngs Color B = 1 P PIAN'“I"‘EIAF “
(i = = 12 - - o
¥ Coastal SurveEmitter 4 I63FMA"N 121°56'23.6"W |60 Small boat  * |180 1 120 Cyan 11802
¥ Coastal SurveEmitter 1 34931°204"H 120°29'53.7'W 40 Small boat  « [300 1 1 Cyan RI
¥ Coastal SurveEmitter 3 32°43'50.3'H M743'01.2"'W 60 Small boat = [120 1 200 Cyan
¥ Coastal SurveEmitter 2 33°45'54.2"N 1MEMEMT.E"W 100 Small boat = |145 1 155 Cyan Y ! C]a
Lo B A
- . s o MEA . MARGH
iy [ B
o B it g “\‘i\{\\% =0
- (T Ll
il 5
: - MR
i Environment Electronic Order of Battle | Display Parameters - g Tﬂﬂﬁll-llnli PN
* Use AREPS environment I;I;Ps . e [= | Browse for an EOE file l1nn— Maximum range (nmi} I SAN NICHDLAS E N
sample_surface du > environment files y ) ) ) ) = y !
P p—— @ Display emitters on FalconView map 20000. Maximum height (ft} \Equal Arc \CADRG “:5 M (GHC) \WGSE‘i M 33147 W 1170 3ok »
= _ [ Show emitter names [ Elevation () (ML) g
[= | Browse for a COAMPS environment file
l—;l COAMPS forecast times % :Iv thamwnfz:::::: ::i:plw 7 e \
l—_l i 191 Emitter 1 (431" x| AT i : ] "
<Use DTED> ~ | Terrain ave files  *
[ Surface-base
DTED

duct skip-zon

terrain All normal —

Range & bearing Import various AREPS
environment data Electronic Order  displays

2/28/2007 of Battle files 18




Atmospheric Propagation Branch (2858)  w==

(_
é 2 Broadcast project

(FYO7 effort)

FYO7 effort addresses two questions

* NTIA/ITS LF/MF model 1. Given my transmitter location, what

e Terrain from DTED, SRTM, or user IS my area coverage?
created (either external to AREPS or
using AREPS terrain editor). 2. Given a target audience location,

itter?
o Surface dielectrics from built-in ITU where may | locate my transmitter

climatology

(picture is conceptional)

» FalconView background display -
ﬁl&lﬂﬂl_l@@lﬂﬂ_'@l 3 jﬁlﬁl_lﬁlililﬂil_l_lilﬁll #| |8 A | 0|59 [ 3|
[
1 1D > 3 e L
S T : 0 LYNCHBU &4 WHORT N @,
v ; ' ) e -\ Ul
P LN 5
v\ [i N s X
N | TACARE retos N8
: i [ OCEANA— A T
SBO : Bl \r
5 = 5 RALEIEH /DURH < i aw
Vol = N s
wioft, ngbesyf LMo R
90 r N
B nlﬂ OU8 oK ] £F O&CAFE TRAS
ARLOTTE/, — 0 £ S
S ﬁ ARJL oo ?r P :
S ’mn A ACAN 1 =
i = R / [ cHexRY POINTS o L
NORTH CARQll 4 mcas ' ™ L =l
= Homa TN B - U™ =/ A /’ ot A
" L A DG, TE v Aol e, <1 ot L
3 SHAW 5 'Ol WILMIN 2 ueRVER] 1/
b 7 NEWHANOVER D iiUE DMETZ & v
5N @z a i A sy A G
M & &l U] N sy b
0 -7‘ ] by /': . ¢
o] i 7 Eoa e [ A
2/28/2007 For Help, press F1 W\CADRG [LisM(GNT)  [wGss4 \N 37° 18,4 W D70° 24,4 - 4 19
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Custom Terrain Editor

Atmospheric Propagation Branch (2858)

PAWAR
Systems Cenfer
San Diego

DTED Profile Selection

T Enter/Edit Surface Characteristics ]

DTED Profile Selection

- Area coverage

32°44'H Map center latitude (Deg)

1170w Map center longitude (Deg)

150 Map maximum range (nmij

ISan Diego, California j Cities

Redisplay Map

~ Terrain profile

32411.92'N  Starting latitude (Deg)

Im Starting longitude (Deg)
,W Bearing (“True)
W Range (nmi)

lm Ending latitude (Deg)

lm Ending longitude (Deg)

32*1411.92"H  Center latitude (Deg) [117*13"16.05"W Center longitude (Deqg) | 45°36°22.57"

T Enter/Edit Surface Characteristics ]

Bearing (“True)

Range (nmi) [Height (ft) [ Surface Characteristics [ Conductivity (Sim) [Permittivity [ Scatter Effectiveness (dB)| ~

14687 0.000 =]

1474 0.000 =]

14795 0.300 Medium dry ground -

14849 3.300 =]

14903 13.200 =]

14957 30.300 =]

15011 47700 =]

15066  64.900 =]

15419 81.400 =]

15473 98.700 =]

15227 116.700 =]

15201 132.900 =]

15336 160.600 =]

15389 194.300 =]

15443 218.000 - -
5669.853 Maximum height (ft) 11161 Maximum ran e (nmip

6000

5000

4000

elght (ft)

Range (nmi}

6000
5000
-— 4000
g 3000+
=
T 20007

1000

* Automatic DTED and SRTM, ASCII text file, or keyboard data entry

permittivity, and scatter effectiveness.

Pre-defined surface characteristics or user defined conductivity,

» Selectable “city” drop-down menu for ease of initial location

2/28/2007

FYO7 — ITU database for surface dielectrics

20



N -
&

D

Systems Cenfer
San Diego

% Radar Editor

Classificati Radar C: Ve
* HOHE @ simple pulsed radar

" Level1 " Integrated - Incoherent
 Level 2 " Integrated - Coherent
" Level 3 " cW or other radar

Atmospheric Propagation Branch (2858)

AREPS EM System Database

ESM receiver editor

Radar

editor

Optional i

Latitude (Deg)
Longitude (Deg)

Antenna height (ft) (AGL)

IUnknown

j Function

~| Associated weapon

=13l
Vertical Antenna Pattern
Patternangle | Pattern factor |~
(Deg) (dbi} L

[ vouridentification label

l— Frequency (MHz)

l_ Peak power (KW)

l— Pulse length (ps)

l— Compressed pulse length (ps)
l— Receiver noise figure (dB)

|— Assumed system loss (dB)

l— Mazimum instrumented range (nmi)

Pulse rate (Hz)

Free-space range (1 sqm target) (nmi)

1.0E-04 ~ | Probability of false alarm

Omni ~ | Antenna type

[Rorszomtsl =] Potariztion
l— Hits per scan

[~ antenna gain (abiy
l— Antenna scan rate (rpmjp

Horizontal beam width (Degy

Vertical beam width (Deg}

Antenna elevation angle (Deg)

Classification - —Platform Type

(=" HOHE = Ship ° Missile
" Level1 " aircraft ¢ Other
" Level 2 " Tower

" Level 3 " Truck

B platform Editor

=10l x|

Location And A fati;
¥ This platform is mobile

I Latitude {Deg)

I Longitude (Deg)

United States - l Country

Height Reference
* Sea level
" Local ground

Emitter Library

L]

Platform's Emitter Suite

| atternate I |

Emitter name| Ant

He ¢ty [«

2D RADAR

32

Add --» |
=-- Remove |

=l

2/28/2007

Platform editor

ESM Receiver Editor N [m] |
—Classification Polarization
o ' Horizontal
i Level 1 i Wertical
" Level 2 " Circular
i~ Level 3
-
Band Lower Band Upper Band sensitivity
Frequency (MHz} | Frequency (MHz) {dbm} _I
-

Target editor

© Target Editor

I [=]

—Classification —— —Target type —Missile description
(¥ HOHE " Aircraft Cruige velocity (ktg)
 Leveld o :
" Level 2 " Ship Flight profile
" Level 3  Truck Range (nmi}IHeigm (ft) |~
" Other 0 _I
—Swerling case —
" Steady
¥ Fluctuating
Freq (MHz) | RCS (sqmy}) Polarization Elv Ang (Deg) | Azm Ang (“True) [~
@ Hor  Yer O Cir
@ Hor © Ver © Cir
& Hor  Wer O Cir
& Hor  Yer O Cir
@ Hor ¢ Yer O Cir
& Hor © Ver © Cir v
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PAWAR
Systems Cenfer
San Diego

Atmospheric Propagation Branch (2858)

AREPS EM System Database

Communication editor

I Transmitter antenna gain {dbi)

I Vertical beamn width (Deg)

I Antenna elevation angle (Deg)

I Receiver noise figure (dB}

Vertical Antenna Pattern

Pattern angle | Pattern factor =
(Deg) (dbi) |

IHDriZDI'Ital b I Polarization

I Horizontal beam width (Deg)
I Azzumed system lozs (dB)

I Main lobe azimuth (Deg)

:  Communications Editor 101 x|
—Classification Systemn Type — Common Infor mati: Opti I Informati

¥ HOHE & Transmitter | Your identification label | Latitude (Deg)

" Level1 " Receiver l‘“]_ : s l— e

 Level 2 " Both . requency (MHz) ongitude (Deg)

" Level 3 I Transmitter power (KW) I Antenna height {m} (AGL)

I Receiver sensitivity (dbmj) I Data source

—VHF and above (greater than 30 MHz) —— —HF {less than or equal to 30 MHz)}

IOmni vl Antenna type * use generic HF antenna IQuarterwaue vertical dipole j

IHorizon‘taI vl Polarization - Use my HF antenna Iuertical log-periodic j

I Bandwidth (Hz)

|1 0. Required signal-to-noize (dB)

Vertical Antenna Pattern - Quarterwave vertical dipole
Freq (MHz) 1=t column, Elev angle {Deg) 1=t row, Gain (dBi) other cells

o

20
1

&

50
-2
-1
-1

EIEIEIGIEIE
= =

-
do do lo do bl do de o e
[ RN RN U R LR e e
R R TR TR LR R e — R —]

[RFNENININ

11

1

3

70 90
T 10 i
10
10
0
10
10
0
10
0

W oml & m om SR W@ S

-10 -
4

2/28/2007

» Transmitter, receiver, or
transceiver specification

e 11 built-in pre-defined HF
antenna patterns, editable by
operator

* FYO7 - User defined
antenna patterns using HFAnt
and VOACAP

22




Atmospheric Propagation Branch (2858)  w==

.,

N AREPS EM System Database

PAWAR
Systems Cenfer
San Diego

HF antenna editor

(Currently under development) « AREPS implementation of
— Classification —General Information ;Iglll NTIA/ITS HFANT (G reg Hand)
:': HOHE I‘Il]— Operating frequency (MHz) . .
CLowz || antemaneiont oun e Build-in Sample.00 to
Ce :Multihand aperiodic reflector array (type 01) - i:ae:::rt::e Sample.48 antennas
e et e » Antenna pattern created
llEcr dconducﬁui‘ty(-s.nh'l} :: from VOACAP method 13
e | B « After initial implementation,
P stowangle e will add drag/drop capability
0.25 Reflector distance (wl} .
0.83 Reflector wire spacing (m} for a.ny antenna flle.
|4— Reflector wire diameter (mm} .
* Antenna saved in AREPS
R | EM system database for
B e B assignment to user-defined HF
radio.
2/28/2007 23



Atmospheric Propagation Branch (2858)  w==

(_é >
AREPS Environment Creation Program

EAREPS - Advanced Refractive Effects Prediction System - Environment Creator ) -|0] |
File Edit Wiew Bun Options ‘Windows Help

Dl 2E2x] ¥ ole] dr] EE €2t s

B
=1
: 3
_l_-:_f_.l——‘___ H o
= Previoushy
Import WO Upperair Surface Metcast Upperair Obtained WP
messare Climatolooy Climatol ooy Files Custom Columns Model Data File

| Left-click a data entry command buthan

E Programs

Starts from the: fEeT
@ Search

Windows Start Menu 2ol

Shut Down...

[fstart || 1] &) &

B5 arepsan

* v - R

&] What's new in AREPS

AREPS menu system _ _

Yiew System | Environment Run  Options  Tools  Win

AREPS command button —EEn e Ervonmers

Delete Environment Files. ..

Q Propagation Condition Summary. ..

Terrain File Editar
Cpen Terrain File

2/28/2007 Create a new twind File Edicor 24

environment Open Wind File




(_ Atmospheric Propagation Branch (2858)  w==
-
77 . Browse to radiosonde sounding
s . Copy sounding to Windows clipboard.

1
2
WMO Input Method 3. Pgste Into AREPS_
4. View and save environment

Favorites  Tools Help

| 4pack - = - (@D [H] A Dsearch GlFavortes DWeda (4| EY- S = B &

| Aderess [&) hep: ffoww. wrh.noaa. govfsgx fobsjupper_air php?ufo=sgx =] @eo HLinks 3 World Meteorological Organization Observation Import
| Google |Gl wational weatherser, = | & +@ % + | €% pookmerks~ b onblocked | % check v » () settings -

— VMO Import T View Refractive Summary T Evaporation Duct
3 wwn.weather.goy & |
Nati | Weather S i F jils: A
B bl o 7 R TTBB 7012/72493 00019 07411 11009 09418 22979 07011 33897 08060 2]
San Diego, CA &l 44733 02264 55645 05165 66629 05169 77305 31360 88328 3836199219

60358 11139 64158

NEWS ORGANIZATION Search Search

Observations - Upper Air

3

NKX(eramar LCAR RAP) - Cuaathd Profiler Page iMaw)

Iﬂ

» YBG (Vandenberg AFB - UCAR RAF) o CoastWind Profiler Animation (N: . .
En espaiiol DRA (Desert Rock- UCAR RAP) Profile Options Station Type Legend
EDWY (Edvwrards AFB - UCAR RAP)
XML RSS Feed ESL Soundings (U.5. and international I o Il i
i Fe?:l(ss oundings and international)y Station el ion (ﬂ] (‘ Shlp l Proﬁle OK

" Land fized

Wireless \ | _'LI I
: IZI]FehZI]I]?- 12002 Emvironmental label | | © | and mobile

& http:waw—Frd‘Fs\.nuaa.guw‘mabﬂsuundiisfiavaj [0 | [ kernet 7

[ TS 4 —— i
| ek -+ = ‘§ | Qsearch  [GlFavorites  Media @l B S 5 WMO Import View Refractive Summary 1 Evaporation Duct
Jﬂﬂdrass @htl ‘.qow‘tempfraobfsoundingsSDSU.tmp j @G Station: - 20Feb2007 - 12002 Trapping Superrefraction  Normal
n T T i o Calculate Profile | Subrefraction or Sub Layer Height  Duct or Evap Duct Height
J Google |G} ‘VSE'\' Go ‘}@ B~ | ¥ Bookmarks~ > ﬁSett'ngs' Location: °N/ 0°E —I Ground_ Upperair And Evap Profile Join Height & Feet O Melers
| v 4 = pgnb) [ Tace) [ mngn | Wi [ moni [ caver [2] [ 45500-
OLENANGLE [1019] 7.4 927 0. 327.193  327.193
72483 TTAL 70121 7 25013 07411 21002 oy 1009, |94 685|262 |336.768 |325.006
97801 06839 24508 55487 06663 29513 70071 50568 1 i s gt pnian e 37200-|
15968 30027 40732 29161 29539 30932 23561 52959 597, 8. 49.1 3423 437.380 |272466
30555 20192 63558 30054 15364 71957 28040 10612 62558 27028 ;g:' 25'21 z;'g ‘:9 '7:3 g:i'ggg ?;g':?:
58153 72357 28044 77264 ///// 30560 =1 = ﬁ.ﬂii e eas TibsAs 27900+
DARSCLIEAK 5. a3 7 24860.69 1313950 121281 =
ey kool il e Ll . 3 we s raret 10sse 5
e oaey Loih e el S 219, 603 347 3721837 1960487 79.45% 210600
139 644 332 643250 2273042 51.080
PPEE 70120 72493 90034 21002 26007 29510 90557 23513 29015
29516 9083/ 31019 31521 91245 32023 31524 31024 92045 30031 93004
29037 29039 93035 30543 30560 31054 939// 30055 9436/ 27547
27031 9802/ 28534 27023
o T T T | i
= 520 8lo 1300 7e0  zzpq|| Oradient Duct
Mounit
|&] Done [ [@meemet 4 hd i

2/28/2007 25
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Atmospheric Propagation Branch (2858)  w==
-
] ] ] ]
o2 > Upper-air Climatology — 921 stations worldwide
PAWAR
Systems Cenfer . .
s 1. Select stati d month View profiles
. o€lecCt staton an on
) (=]} [ Upperair Climatolog -0 x|
Station Selection T January Station Data T View Refractivity Summary T Yearly Statistics Station Selection T January Station Data T Miew Refractivity Summany T Yearly Statistics
rMonths ——— Trapping Superrefraction Normal Subrefraction Duct Ground * Feet (" Meters
:
February 5900
March 2588.58 400.84 400.84 Hormal
April 5869.42  524.84 367.84
May 5220+
N June
July -
August S 4540
o September hd BNEN
October : =
November ~Profile Type - Tuscon, Arizona ————— % 3860
December £ Observed first km gradient (124 Mim) T
" Surface-based duct
—Stations in Marsden Square 120 " Elevated duct 3180+
o £ Combined surface any elevated duct
Tuscon, Arizona
Arizona 25600
T =00 T T T T 1 i
, California 400 425 452 478 504 s3p || Grecient Duct
San Nicolas Is., California. M-units
Los Angeles, California
'Winslow, Arizona
Edweards AFB, California = |
Vi thly statisti View yearly statistics
x| FaUpperai Cimatology -loix
Station Selection | uanuaryStationDatal  |_View Refractivity Summary |’ Yearly Statistics Station Selection | JanuaryStationData | View Refractivity Summary |
~Radiosonde Station Tuscon, Arizona Data ~Display Parameter
Station X Surface-based duct
Latitude: 32°07'12"N Station type: Infand Tuscon, Arizona & 1 oceur dayand night
Longitude: 110°55'48" W WMO ID number: 72274 Bredrmbiog % oceur average day and night
Elevation: 2589 ft Marsden square: 120 Movember " Duct top !trapping layer (ft)
Surface-based duct October " Show layer gradient
Percent occur 127: 0 Duct top: 269 ft " Trapping frequency (MHz)
Percent occur 00Z: 4 Layer hottom: 154 ft September: Elevated duct
Trapping frequency: 1166 (MHz) Layer gradient (-Mkmj: 114 @ August " % occur day and night
Elevated duct g July " % pccur average day and night
Percent occur 12Z: 6 Duct top: 5420 ft § June " Duct top !trapping layer (fit)
Percent occur 00Z: 8 Duct thickness: 177 ft ™ Show layer gradient
Trapping frequency: 1203 (MHz) Layer gradient {(-MXkm): 125 May " Trapping frequency (MHz)
General April General
% greater than one elevation duct: 0. % surface and elevation duct: 0. March %> 1 elevated duct
Mumber of 12Z observations: 145 Average surface M-unit: 277 February " % sfc and elevated duct
Number of 00Z ohservations: 139 1km M-unit gradient: 124 ' Number day and night obs
January " Number total observations
[ T T T T 1
. Day o 6 12 18 24 30
. Might Surface-hased duct - % occur day and night

26



Atmospheric Propagation Branch (2858)  w==
: .,
SPAWAR g y
Systems Cenfer
San Diego
1. Select Marsden sgquare ew evaporatio duct profiie
urface Climatology =lof x| & Surface Climatology =lof x|
Marsden Square Selection I Surface Observations T Evaporation Duct Profile T Yearly Statistics Marsden Sguare Selection T Surface Observations T Evaporation Duct Profile] | Yearly Statistics
[ Surface Data
Calculate Evaporation Duct  Feet " Meters
Air temperature (°C)
- Ht ifty  [M {m-unit) [+ .
Relative humidity (%) 200 337011 3600
.-‘:‘\ o 134 Seasurface temperature (°C) 021 318.609
R 0.73 317.291
6.7 Surface wind speed (kts) 1.21 316.034 2700
1.99 314.865
3150 Surface wind direction (*True) EE) SEEi
1015.4 Surface pressure (mb) 5.41 312.905 §
8.92 32472 = 18004
- Evaporation Duct Model 14.70 311.646 =)
]
@ Paulustleske o =
28.61 31
" Naval Postgraduate School 30.97 311447
. . 900
g 6500 312006
= Evaporation duct ht: 28.61 (ft) :gg‘:: j:zg:i
“i,_/g—/ Subrefraction layer ht: 0 {ft) 20533 |320078
h m World average g‘ Trapping Superrefraction 48692  327.426 3’[, 340 370 400 430 460 Gradient Duct
Normal Subrefraction Duct 80280 339738 | M-units
432260 2&02
[~ bcsdataony [ Stcdataonty I BothpDesandsrcdata Ml Currenty selected Marsden square
2. Select month & data type View yearly statistics
o o
Marsden Sguare Selection Surface Observations r Evaporation Duct Profile T Yearly Statistics Marsden Sguare Selection T Surface Observations T Evaporation Duct Profile T NYearly Statistics!
rMonth — * Interval hargraph " Curnulative frequency distribution I Show individual month’s number of obsenvations
February January Lafitude: 45°N Longitude: 5°E Msg: 180 # Obs: 2,325 Latitude: 45°N Longitude: 5°€ Mse: 180 # Obs: 35,483
Msarch Undefined 0.0 Sacomiber
Al >40 0.
May 3840 0.0 November
e, 3638 0.0
Juby = 3436 00 October
August E 33 0o
Sentember £ gg;ﬁ ﬂﬂ September
October & 558 03 August
November T 2126 04 o
December E 22 0n £ July|
S 022 24 N
g aa :
= 3 . May
E 1416 98
2 1214 108 April
g 10-12 15.14
G 0810 154 March
06.08 12.1
04.06 11.3 February
0204 80
W0z 50 Janwary
f T T T T 1 I T T T 1
0 4 [ 20 9 1 12 14
Percent occurrence (%) Average evaporation duct height (m)
Airisea temp difference | | il Day only average: 10.1m 1 Day only

2/28/2007
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METCAST is a request-reply subscription

sziffgeéfz‘" M ETCAST | m port M Eth Od system for weather and oceanographic

information over the Internet

Ll
JMV Station Selection 1 View Refractive Summary i Evaporation Duct

File Name | patemime [wmoiD| Latitude | Longs | Station Name [=] R e q u I reS D O D

722930072.20c 2007 Feh 20127 722930 32°49°'58.8"N 117°07'01.2"W KSGX, SAN DIEGO RAOB

723550072.20b 2007 Feh 20 11Z 723550 34°39'N 98°24"W KFSI, FORT SILL P b | 1 C Ke
723570072.20c 2007 Feb 20127 723570 35°13'58.8"N  97°28'01.2"W  KOUN, NORMANAWESTHEIMER u I y
723630072.20c 2007 Febh 20127 723630 35°13'58.8"N 101°42%W KAMA, AMARILLO ARPT(AWOS)

723640072.20c 2007 Feh 2012Z 723640  31°52°01.2"N 106°42W KEPZ, SANTA TERESA
723650072.20c 2007 Feh 20127 723650 35°01°58.8"N 106°37'01.2"W  KABOQ, ALBUQUERQUE INTL
723760072.20c 2007 Feb 20127 723760 35°13'58.8"N  111°49°'01.2"W KFGZ, FLAGSTAFF RAOB
F23870072.20c 2007 Feh 20127 723870  36°37°01.2"N  116°01°01.2"W KDRA, MERCURY/DESERT ROCK
723930072.20c 2007 Feb2012Z 723930 34°43'58.8"N 120°33W KVBG, WVANDENBERG AFE
724510072.20c 2007 Feh 20 127 F7°46'01.2"N  99°58'01.2"W KDDC, DODGE CITY
724690072.20c F9°46'01.2°N  104°52'01.2"WW  KDNR, DENVER/STAPLETON
724760072.20c 2007 Feh 20127 724760 39°07'01.2"N  108°3101.2"W KG.JT, GRAND JUNCTION
724890072.20c 2007 Febh 20127 724890 39°34'01.2"N  119°46'58.8"W KREY, RENO WSFO RAOB

Infrastructure
(PKI) certificate
and a Common

724930072.20c 2007 Feh 2012Z 724930 F7°45'N 122°13'01.2"W KOAK, OAKLAND A C d
725580072.20c 2007 Feh2012Z 725580 41°19°01.2"N  96°22'01.2"W KOAX, OMAHA RAOB CceSS ar
725620072.20c 2007 Feh 20127 725620 41°07'58.8"N 100°42W KLBF, NORTH PLATTE

725720072.20c 2007 Feh 20127 725720 40°46°58.8"N 111°67 W KSLC, SALTLAKE CITY INTL  +|

~Profile Options Station Type — | MM - =181
e  Ship JMV Station Selection i View Refractive Summary 1 Evaporation Duct
' Land fixed Station: KDNR, DENVER/STAPLETON - 2007 Feh 20 127 Trapping Superrefraction  Hormal
P(mb) | TaEe) | Rhew | Hegt [Momunt|Noount) | Laver (=] | so000-
8328 1 8.9 g5 09 9.00 0 a
5. 24 59.8 570599 |523.857 250.805 [UNjuc
202, 3. 477 613253 (536455 242002 [INRE i
700. 4.6 38.4 9693.73 674673 210793 [UNue
679. 6.6 4438 1047710 707.684 (206317 [OIUE
1. SCh ed u Ie d ata 652. 76 201 1151456 745080 194067 [JL
. . 605. M4 63 13409.02 821709 180.086 [LGUE 33820
del Ive ry via 527. -19.4 8. 16828.35 |966.873 161576 [OLIE §
500, 20.8 6.0 18107.10 1020505 154.015 [OIUE =
400. 33 233 23386.98 1248.599 120548 [INuE 224280
M ETCAST 336. 434 . 27323.06 1421.049 113512 [yae
300. -47.8 272 29800.87 1529.194 103.115 [ut
. 203. A8, 230 30311.85 1551.207 100.766 [UNue figaiil
2 . Select Statlon 260, -54.4 42, 32860.09 1664441 91.968 orma
250, 652 474 33682.03 1700.500 88.740 orma
fI’ om AR E P S 222, 57.2 35.0 36159.02 | 1809.762 79.423 orma -
204. 53, 222 3793058 1886.550 71.535 orma Ny 632 1331 1716 213 omvg|| Gradient Duct
200. -53.8 19.2 38348.70 1905484 70.361 orma Mounits
192 A7 4 1358 AN3I2nNs 4994 473 A5 013 i
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Atmospheric Propagation Branch (2858)

77 Custom Column Import Method

SPAWAR . . . .
Sugtems Center Used to import an upper-air observation where the data are arranged in columns

4} Atmospheric Soundings - Microsoft Internet Explorer

File Edit “iew Favorites Tools Help

GBack - = - (D ﬁﬁ|@5&arch [l Favories & Media @“%- == RNE|

Address I@ http:fweather, uwyo.edufupperair/sounding bkl

Wyoming Cities  Surface Upper Air Satellte Radar Forecasts Polar Difas
Maps | Soundings |
| v

Region Type of plot Year Month From To
|Southeast Asia =] | Text List =l 2003 7] [oct =] [15n12Z 7| [151122 =]

Click on the image to request a sounding at that location or enter the station number below.

-

s

=
47945 Minamidaitojima (ROMD)
[&) 47945 Minamidaitojima (ROMD) [ [ |4 intermet p

2/28/2007

Example using
University of Wyoming

1. Locate your data
source.
http://weather.uwyo.edu/u
pperair/sounding.html

2. Select the desired
world region, time, and
text list for type of plot.

3. Click on desired
observation station, for
example 47158 RKJJ
Kwangju Air Base

29
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> Custom Column Import Method
siont Eonr Continued example using University of Wyoming

3 http:/ /weather.uwyo.edu/cgi-bin/sounding?region=seasia& TYPE=TEXT:LIST&YEA - | O |5|

File Edit ‘Wiew Faworites Tools  Help ﬁ
qmBack - = - G at | Qi search (G Favorites  AfMedia @l B-S -

Address |=§'| httpef peeather uwyo, edufcgi-bin/soundingFregion=seasia®TYPE=TEXT % 3ALIST&YEAR=20033MONTH=103FROM=1 j @G0 |Links

47158 RK.JJ Kwangju Ab Observations at 127 15 Oct 2003

FRE3 HGHT TEMF DWET RELH HIXER DRCT SENT THTL THTE THTWV

hPa o] C C & of ko deg knot E E K

L 7 a d
145.0 13972 -60.1 -76.1 11 0.01 270 103 367.0 367.1 367.0

- ""_"’l "“_|5‘ 4Int;rnet

ail

|2:| Copies the selection ta the Clipboard.

L] LOI LV

4. Clicking and dragging
mouse, highlight desired data
and select “Copy” from the
right mouse click menu. Itis
only necessary to highlight
the data to the height of your
tactical application.

5. Note the column
definitions. In this example,
column 1 is pressure (hPa),
column 3 is air temperature
(°C), and column 5 is relative
humidity (%).

6. Note the height of the first
pressure level. In this

example, it is 13 meters.
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Q i
e > Custom Column Import Method

Systems Cenfer

Sanieqs Continued example using University of Wyoming

;“RREPS - Advanced Refractive Effects Prediction System - Environment Creator _|EI 5[ 7 . O p e n th e AI E I P : ;
File Edit “iew Run Cptions

L e e environment program and click
Custom Columns Import 1 View Refractive Summary 1 Evaporation Duct

1016.0 13 130 7.0 67 6.22 40 1 284.9 302.4 2859 1 0 n th e C UStO m CO I u m n q u iCk

10000 147 13.2 62 63 598 15 4 286.4 303.4 287.4 .

988.0 247 124 59 64 591 350 7 2865 3033 2875 actlon button
0250 705 7.8 40 77 551 335 18 287.3 303.2 288.2 .
880.0 1203 44 21 685 509 317 23 287.9 302.6 208.8
8750 1250 42 1.8 84 501 315 24 2882 3027 280.1
850.0 1485 3.4 0.4 81 466 310 25 2807 303.3 200.5 . . .
8020 1954 0.2 88 51 246 310 30 2911 208.6 291.6
7410 2590 2.4 186 20 120 310 36 300.2 304.1 300.4 8_ CIle Into the |nput bOX and
7340 2666 1.9 -19.4 19 113 310 37 300.5 304.2 300.7

700.0 3047 0.3 233 16 0.84 305 37 302.1 305.0 302.3
670.0 3397 -13 343 6 031 302 36 304.8 3059 304.9

624.0 3960 -4.3 -353 7 031 298 36 307.6 308.8 307.7 “ PaSte” th e CO nte ntS Of th e

SRS clipboard using the Edit menu,
Parse Data Rncketsundel [f-unit profite from PTH | MI th e tOOI bar b uttO n ’ Or th e

o emmomonm | {‘T F“S.??.mﬁ.e mouse right-click popup menu.

First time Environmental label | | ¢ | and mobile

9. Enter the height of the first
pressure level into the station
elevation box. Make sure the
units are correct. (Right click
the station elevation label to
change units)

10. Click the “Parse data”
2/28/2007 button. 31

-400 <= Station elevation [m] <= 100000
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Atmospheric Propagation Branch (2858)

Custom Column Import Method

;“AREPS - Advanced Refractive Effects Prediction System - Environment Creator -|EI ll
Flle Edit WYiew Run Options ‘Windows Help
Dmﬂ@l & |m(@ x| B ol 4] el el

_Iolx

Wiew Refractive Summary T Evaporation Duct
A H [ 1 | 4 | k& -
| 1 [1016.0 A 6.22 40 1 284.9 302.4 285.9 _
| 2 |10000 5.98 15 4 286.4 303.4 287.4
| 3 |osao 591 350 7 286.5 303.3 2875
[ 4 |o2an0 5.54 335 18 287.3 303.2 288.2
| 5 |ssoo 5.00 37 23 287.9 302.6 288.8
[ 6 |s7a0 5.01 315 24 288.2 302.7 289.1
[ 7 |esoo 4.66 310 25 289.7 303.3 290.5
[ 8 |so20 8. 2.46 310 30 291.1 298.6 291.6
[ 9 |7410 — 7500 24 186 20 120 310 36 300.2 304.1 300.4
[ 10 |7340 2666 19 19.4 19 143 310 37 300.5 304.2 300.7
[ 11 |7o0.0 3047 03 233 16 0.84 305 37 302.1 305.0 302.3 _

I Accept first row of text as column labels

Profile Options

13 Station elevation (m)
First time Environmental label

Parse Data| Rocketsonde | IM—unit profile from PTH

Station Type Legend

" Ship B voprofile
' Land fixed

' Land mohile

|

j Do Taskl \fiew Text Format

Step 4: Right-click column labels ta define column's contents

2/28/2007

Continued example using University of Wyoming

11. For each column of
data recorded earlier,
right-click on the
column label and select
the appropriate unit.
For example, column 1
IS pressure (hPa).

12. Insure the task
defined is “M-unit
profile from PTH.”

13. Click the “Do Task”
button.

32
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> Custom Column Import Method

oS Continued example using University of Wyoming

[l AREPS - Advanced Refractive Effects Prediction System - Environment Creator ol x| .
DS &lm@x] 2 ola| <] =] w92 14 YOU may C“Ck on the
; _ : , = “View Refractive Summary”

View Refractive Summany Evaporation Duct

File Edit View Run Options Windows Help

Station; Trapping Superrefraction  Normal i
S . Calculate Profile | Subrefraction or Sub Layer Height  Duct or Evap Duct Height ta to S e e t e re S u t n g
Location: 0°N/ D°E 4| Ground _Profile Join Height @ Feet C Meters

pimb) | Taco) | Rneg | Heemy [Momount| wmount | caver [2] | 45700

fractive profile

1000. 132 63. 14631 337.59  314.62 re ra'C IV p I -

o83, 124 64. 24750 39064 31077 365601

025, 7.8 77. 79507 41888  204.05

80, 14 85. 120356 16944 28048

575. 4.2 84, 124003 47466 27842 orma

a50. 34 81. 118537 50250 26030  |NLLE 527420'

502, 0.2 51, 195378 5501 24340 <

711, 24 20. 258085 62233 21572 orma 5 . .
734. 19 19. 2666.40 63218  213.55 orma =18280 15 Save the proflle Wlth
700, 03 16. 3047.02 66214 20376 orma .

570, 13 6. 339642 72604 19280 orma .

624. 43 7 395062 803.22 181.56 orma 9140 any name yOu WISh

500, 185 5. 5657.93 104093 152.64 orma .

190, 9.7 6. 580825 106214 150.25

185. 20.2 5. 588130 107283 14899 orma - : : : :

169, 217 5 613208 1107.55 144.82 orma 320 @00 1260 1760 2240

149, 213 1 645326 115152 13836 ormal |8 M.units

e e e e e P The prOfII e W|” now be
selectable from your
project’s environment
dropdown menu.

2/28/2007 33
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> Previously Obtained NWP
Model Data File Method

https://www.fnmoc.navy.mil/PUBLIC/index.html

& Requires DoD
Public Key
Infrastructure
(PKI) certificate

hitg

Centralized Atmospheric
Analysis and Prediction
System

(CAAPS)

rical Waather Pradiction for DoD Oceanographic Operations

MIPRMET 8-P Ope OC Monterey, CA

SoubWest, 3223H3M 1183 DWW
Monealiaind: 307006, 450 1170800 145
|| eemared Merett Semeiin) 324

AREPS Geographical Area T Refractivity Summarny

—HWP Data File Description

IJuIZs,ZI]I]S-I].I]I]UCT jTime ey aEAeaEEa

Select project's geographic center
—AREPS Project Geographic Area

I 36°50"51.7"H Latitude
|1 2224054 Longitude

&) ere

Show raw NWP model data
i Edit raw MWP model data

\1.) Data also available
from Defense
Threat Reduction
Agency

2/28/2007

I [ First bearing (*True}
I 45° Bearing increment (Deg)
|s Humber of bearings

250, Maximum range (nmi}

I? Profiles per bearing

o

Left click and drag to zoom in - Right click for options

v i supported by data, append evaporation duct

Legend
’7 Profile OK Data OK Data Missing

34
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N | | | FalconVi
Various AREPS implementations S ol 'e

Systems Center
San Diego

GCCS M/ GCCS-J NITES

Homeland Defense

Coast Guard Multi-sensor
Performance Prediction (MSPP)

Composable ForceNet
(Current Installs)

Create a new
Create a new Create a new Create a new Propagation autornode run Create a new
standard project research project emvironment condition summary menu F overlay

[ [ 7

Moanisd
=

.« CTF-74

« CTF-72

» CTF-72.2

» USS Blue Ridge

» USS Ronald Regan

» USS Kitty Hawk
2/28/2007
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4 h
N

SPAWAR
Systems Cenfe,
San Diego

> Summary

SSC San Diego, Atmosphere Propagation Branch has over 60 years of
expertise in propagation modeling, environmental data assimilation, and
C4l decision aids.

2. APM is the only Navy accredited EM (100 MHz — 57 GHz) propagation
model (NO96/N61 accreditation Ser N962 / 3U561120 - Oct 03)

3. APM and AREPS are elements of the Defense Modeling and Simulation
Office (DMSQO) library

4. AREPS is a CNO approved application within the Department of the Navy
Chief Information Officer DON Applications & Database Management
System (DADMS)

5. AREPS is NMCI certified

6. AREPS is NATO approved, Military Committee Meteorological Group/WG
- Battle Area Meteorological Systems and Support plus with Partners

When can we meet again to discuss

your needs in greater detail?
2/28/2007 wayne.patterson@navy.mil (619) 553-1423 36
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il ? How to Contact Us

Systems Cenfer
San Diego

/J Space and Naval Warfare Systems Center San Diego, 285 - Microsoft Internet Explorer =10 x|

Fle Edt Yew Favortes Tools Help |

ek - S - QA A Quead GlFaotes Prede |5 S5 -H 0 & i
@httn:J‘J‘sunspot.spawar‘navy‘m\\i j ﬁGu Links @ -

= Contact Us
Space and Naval Warfare Systems Center # Home
Atmospheric Propagation Branch, 2858

Amonyhari Kebin Eewiis W
C ARM © AREPS

Account name This is an official U.S. Navy web site

We have over 55 years of expertise in propagation modeling, environmental
data assimilation, and C4l decision aids. When can we meet o discuss

Your Needs.

Account number

Login | Forgot number?

[EM/EQ propagation modeling of environmental

effzcts on radiated frequencies from HF (2 WHz) to PuvCllabe s eysteiis o Shde Wl bz

infrared (300 THz) o Infrared search and track system - marine
atmospheric modeling suire
* %hme o Models and sitmulation for target detection
* el and tracking

o Sutface, arborne, satelite platforms

o Spatially varymg atmosphere and terrain

o Interference/jamming with anomalous
propagation j

+ Small boat wake detection

[ | mnternet

B

Atmospheric Propagation Branch (2858)  w==

Commercial
(619) 553-1423

DSN
553-1423

Facsimile
(619) 553-1417

E—mail AREPS
areps@spawar.navy.mil
areps@spawar.navy.smil.mil

Public Internet - http://sunspot.spawar.navy.mil

2/28/2007
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