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« (GGeospatial data
 \ector/rasters and GIS systems

* BR Geospatial Platform
 Infrastructure and data
 Visualization tools

* BR Geospatial services applications

» Geospatial data services and radio wave propagation prediction models

» Geospatial activities for broadcasting services
« GEB84 optimization process
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| Geospatial data (vectors and rasters) ITUWRS

GENEVA2024
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Infrastructure and data: BR GIS platform

BR Web Applications

Direct Access, Download and
Visualization

I—|

BR template map lib

|

OpenLayer
library

F

— 1 T

Other OGC map services
(Bing map, Open Street

Map)

GeoNetwork Metadata catalogue

BR GeoServer

o

SQL Server

I

SG3 metereological
datasets (geotiff) filestore

TN

HFEC datasets

DEM data

(file store)

ITUWRS
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Challenges

» Data in different formats (non-geospatial)
* Mix of open-source/commercial software
« IDWM vs UN political boundaries data
« IDWM: old system to be re-engineered

Opportunities

New IDWM
(to be re-engineered)

GDAL and other Open source
GIS libraries
I

!

BR Internal/External
Standalone
Applications

Geop ackage

» Integrated GIS platform for the BR

» Reuse services across the BR

» Consistent look-and-feel of map for BR users
» Modern geospatial data access for BR users

www.itu.int/wrs-24



Infrastructure and data: IDWM vector datasets

Datasets converted from IDWM ASCII files into
geospatial vector format and stored into SQL
Server spatial data tables.

The IDWM layers in the database can be used:

e for all visualization projects in the BR.

e as the central repository for the future IDWM
ensuring consistencies in the BR calculations and
visualization tools.
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GENEVA2024

Infrastructure and data: SG3 radio-meteorological rasters W ITUWRS

ITU-R P.453
: = w=e

Raster data

» Row data in text format from
Membership

» Georeferenced and optimized as GeoTIFF

» Image Mosaic (time series)

« Being currently transferred in the BR
Geospatial Portal

i

Annual and monthly refractivit rﬁieg,’t in the X '
ﬂ km of the atm&@'&/kﬂ) o
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| Infrastructure and data: GeoServer

€ - C M

a8 B EcoleDirecte St Louis

About & Status

[, Server Status
GeoServer Logs
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& About GeoServer

Data

Layer Preview
| Workspaces
il Stores

9| Layers

@ Layer Groups

&9 Styles

Services

& wmTs

& wes

& wrs

& wMs

Settings

2 Global

I‘-: Image Processing
T Raster Access

Tile Caching
B Tile Layers
& Caching Defaults
[ Gridsets
=i Disk Quota
i BlobStores

Security

L,P Settings
Authentication

5 Passwords

33 Users, Groups, Roles

i» Data
URL Checks

I services

Demos

Tools

GeoServer

@ httpsy//www.itw.int/ITU-R/BR-Geo/web/

[ Geohl O eTerrestrialAuthenti... @ GIS project - Home g CRM . Henner

) UNSMIS 034209

[ Online Tools (Terres...

ChequeServi

Welcome

GeoServer Web Service, admin access to 20 workspaces, with 229 layers.

Designed for interoperability, GeoServer publishes data from any major spatial data source using open standards. For more information wisit TTU.

227 Layers
2 Layer groups
230 Stores
20 Workspaces

1., Please read the file security/masterpw.info and remove it afterwards. This file is a security risk.
@ strong cryptography available

GeoServer Web Map Service

@ Add new layer
& Add new layer group
@ Add new store
& Add new workspace

A compliant implementation of WMS plus most of the SLD extension (dynamic styling). Can also generate PDF, SVG, KML, GeoRSS

WHMS WHMS
13.0 111

GeoServer Web Map Tile Service
A compliant implementation of WMTS service.

™S WHMS-C
1.0.0 111 111

WHMTS

GeoServer Web Feature Service

This is the reference implementation of WFS 1.0.0 and WFS 1.1.0, supports all WFS operations including Transaction.

WF5s WFS WF5s
0.0 110 1.0.0

Web Coverage Service

This server implements the WCS spedfication 1.0 and 1.1.1, it's reference implementation of WCS 1.1.1. All layers published by this service are available on WMS also.

Wcs wcs Wcs wcs Wcs
0.1 111 110 11 1.0.0

GeoServer REST API

GeoServer REST API for instance status and configuration.

REST
1.0.0

SG3 raster: GeoTIFF files
IDWM vectors: SQL Server

Styles prepared with QGIS, then
uploaded in GeoServer and
linked to the relevant dataset

GeoServer

Style Editor - idwm:GE06

e Edit the current style. The editor can provide syntax highlighting and automatic formatting. Click on the "val

£, Server Status
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Infrastructure and data: Geospatial Metadata Catalogue ITUWRS

GENEVA2024
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Active filters x O~ « < 4Resuts~ > P Sorted by relevancy %

B
Type of resources Dataset

facet-tag.langeng Propagation zones
O E ST61 propagation zones O g GEB89 propagation zones O E GE84 propagation zones

¥ Fifer T Geonetwork catalogue

* Data search by keywords
0 e Data visualization
eywords ~ * Data download (various formats)

[ Feature(s) (7)

@ Propagaton zones (4 e e ¢ e Data sharing via OGC services

O HFBC (3)

O & Download service
O & View service (4)

Type of resources v \
€ Dataset (4)
Available in =

ITU

[ Noise Zone (3)

0 = i
O Arecnautical zones (3) = GE06 propagation zones

O Ground conductivity (3)

O ABA(1) Propagation
zones defined in
0 HFBCsites (1) the GEOG
0 IDWMcoastline (1) agreement. [ P e
O Refractivity, diffraction, climatologic... (1) Propagation
' ' data used for
Organizations « the propagation .

O ITU(4) ITu

o
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| Infrastructure and data: deliverable status W ITUWRS

Deployment of a BR geospatial
platform comprising an SQL server
database, a geospatial server and
a metadata catalogue (preview)

IDWM datasets all converted in
geospatial format and stored in
the platform

Investigating possible Cloud Production release and fine-
deployment. tuning of the geospatial platform

Upload of SG3 raster datasets and Provide suitable public access to
related metadata on the BR users

Geospatial platform

Upload of IDWM metadata

datasets

www.itu.int/wrs-24 10



Visualization tools: Map template library ITUWRS

GENEVA2024
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Visualization tools: Map template library integration

> C M =
oleDirecte [ GeoAl @ GIS project - Home
Job Output
Google Ea
World Grid X
Cursor location
Disclaimer

The designations employed and the
presentation of material on this map do not
imply the expression of any opinion
whatsoever on the part of ITU and of the
Secretariat of the ITU concerning the legal
status of the country, territory, city or area or
its ities, or ing the delimitatic

of its frontiers or boundaries.

@© Copyright - ITU 2024

itu.int/ITU-R/eTerrestrial/EPropagation

ap cRM [l Henner

(J UNSMIS 034209 [ Online Tools (Terres... ChequeService

W SIG [ BCD Division - BCD...

# GeoAl ML Workshop (@) GiSIntemals Suppor... [ Installing SSL Certifi...

Manage Layers

+» Transmitter
+» P1812ContourLine
«» Terrain
«+ IDWM (Group)

+» OpenStreetMap (OSM)

For any

8 | © OpenStreetMap contributors,

g X Wm0

A ITUChatGPT @ Adobe Acrobat Home

e, contact: brbad@itu.int
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| Visualization tools: Map production
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Visualization tools: one BR geospatial application

GSO HTS

S FAL Y,
ATy

” 24

NGSO Large Constellations

v

Satellite services

Geostationary (GEO): nominal position and service area

Low Earth Orbit (LEO), Medium Earth Orbit (MEQO), Highly

Elliptical Orbit (HEO) : orbital parameters
Earth stations: coordinates

Terrestrial services

Broadcasting
HF broadcasting
LF, MF broadcasting
Fixed and Mobile
e IMT (3G, 4G, 5QG)
e Radionavigation
(maritime,
aeronautical)
Monitoring stations
Coastal stations
Aids to Navigation

Earth stations in motions (ESIMS): no coordinate, but must be

within service areas of satellite filing

ITUWRS

GENEVA2024

ALO1 DAB (AL} DS2) | CH 11D (REC(
ALO1 DAB (ALB%Z) | CH 128 (RECORD
AL002D (ALB, DT2) | CH 26 (RECORDED,
AL002D (ALB, DT2) | CH 32 (RECORDED,

ﬂ AL002D (ALB, DT2) | CH 36 (RECORDED,

AL002D (ALE, DT2) | CH 40 (RECORDED,
i AL002D (ALB, DT2) | CH 42 (RECORDED,

AL002D (ALB, DT2) | CH 50 (RECORDED,
AL002D (ALB, DT2) | CH 52 (RECORDED,
A1ANIN fa1R NTI) | FU SR (BECABRNEN

¢ o

RRSHEAL003D(10]

9

HO1 |

~
G ALO06D(12)

N.OODD(lo)

LLLLLLLLLLL

xxxxx

www.itu.int/wrs-24 14



| Visualization tools: deliverables status W ITUWRS

JavaScript map library (based on IDWM Integration of the map Development of an integrated
and other map services) which can be  library in other one-BR geospatial application to
reused to ensure a consistent look and eBroadcasting and display terrestrial and space

feel to maps in BR web applications eTerrestrial web tools. radio-station locations and

satellite orbits in 3D

* Integration of the above-mentioned
library for coverage display in:
ePropagation web tools

* tool to visualize frequency
assignments to terrestrial stations
located in disputed areas (using UN
maps, high-resolution satellite
imagery)

Map production for IDWM datasets

www.itu.int/wrs-24 15


https://www.itu.int/ITU-R/eTerrestrial/ePropagation

Geospatial data services and radio wave propagation prediction models ITUWRS
GENEVA2024

VHF/UHF band 90m DEM

e

Tropo Scattering

Diffraction
eflectio
Line o ﬁ
Sigh - o
o DVB-T station coverage in the UHF band
Line of Sight :‘n": :l'ufg‘";"-

(Rec. ITU-R P.1812 - propagation prediction method).

with reflections

Resolution I TU-R 40-4 Worldwide database of terrain height and surface features

provides guidance on use of DEM - 1 arc second resolution is suitable for planning L
www.itu.int/wrs-24 16


https://www.itu.int/en/ITU-R/terrestrial/broadcast/Documents/Datasets_4_GeoServerV3.pdf
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https://www.itu.int/pub/R-RES-R.40

Geospatial data services and radio wave propagation prediction models ITUWRS
GENEVA2024

1) ITU-R P.1812 output 2) Convert to raster 3) Interpolate to fill voids
vector data (location and fs)

@ 20
o0 \ / ==

N i’«; p - & f/v
o 20 -\ - e —— " ]
o 40 — S sl
O | —— -
o 80 """ 7N \z_&‘
ew || " " 5)Simplify geometry 4) Extract fs_wanted contour
e 11758 e 7 N\ N

4 " \

0SGeo: GDAL/OGR open source libraries
www.itu.int/wrs-24 17



Geospatial data services and radio wave propagation prediction models

Job Output

Loss (8)

P. 452
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- Terrain Altitude (m) -+~ Loss(dB)

Smoath Earth Loss(dB)

Distance: 26.01 km
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Loss(dB)
Smooth Earth Loss(dB) :

176.2 .{}

142.0dB

Terrain Altitude (m)
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25

_80
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Last 2 years:

> 2 700 simulations
165 users
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| Geospatial data services and radio wave propagation prediction models ﬂ*}* ITUWRS

Integration in ePropagation of

Enhancement to the effective antenna height Integration in
calculation service to provide global coverage, by ePropagation of Rec.
using ASTER GDEM V3 data in regions not ITU-R P.452

covered by SRTM1 data. simulations.

Enhancement to ePropagation to:

e allow the user to choose a DTM for
performing Rec. ITU-R P.1812 point-to-point
and point-to-area calculations

* include a tool to predict 4G coverages
following BDT GIGA project request, which
allowed BDT to perform more than 6 500 4G
coverages simulations using DTM.

additional radio wave propagation
prediction models developed and
maintained by SG3

www.itu.int/wrs-24 19
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Geospatial activities for broadcasting services ITUWRS

GENEVA2024
GE84 plan
implements GE84 propagation \ Tpm—— P
curves (interference analyses). \ ‘
Terrain information considered g
only via effective antenna height | ‘\,’/ : |« >4000
_ : E simulations

GE840pt allows the user to choose B - — : & e 200 users
between the GE84 model or the ' - | * 65admin
Rec. ITU-R P.1812 (several DTM . |
possible) propagation prediction ~1000 used DTM
model. /

1 $ Lagani ‘ 9 bisclaimer ,\‘ 7Y
When using GE84 model, the user
can perform on the fly Point to ; ‘ s
Point field strength calculations e er s e =i SRS S T S S e S S e
with the Rec. ITU-R P.1812 o e T TR T T S TR

www.itu.int/wrs-24 20



Geospatial activities for broadcasting services ITUWRS
GENEVA2024

GE840pt allows to calculate on the fly Point to Point field strength calculations (terrain data) using Rec. ITU-R P.1812
The user can choose to use different Digital Terrain Models.

NFS Calculation with P.1812v4 (Beta) MN¢

¥ Transmitter Info (click to show)
_ 3

2 Results (clickto hide)

¥ Receiver Info (clickto show)

125

¥ Propagation Model (click to show)e i
~ pag N | Terrain Altitude (m)

¥ FS Labels (click to show) 100

T 75
-
Trope. Calculation Steady Calculation >1 =
= =
Jom Id (1% of Time) Job 1d (50% of Time) Pol Dis.(dE) £ SzplkHz] = . i 5
w [ o
10 0 ,&lr—‘} ) | A ' ) 3
L T T e | (1N A NN . =
VH IR RN T
PR tropospharc (d3) PR steacy (45) Dist{km) Azimuth v I L V| P ﬂ 4 r 1l o . ~1| r;.l..-"_ i '.I J /1' Vi
v YA U Th il f .
Fs (50% df time) Y s (1% of time
FS 19 of Time (dB{pVim)) F= 50% of Time(dB{pvim)) NFS (dB(uhim))
0
] 22 44 Distance (Km) 66 88 110
m -@ Terrain Altitude (m) 4+ Fs (50% of time) B Fs (1% of time)
Job Status (1% of Time) Job Status (50% of Time) —

Submit
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The End W ITUWRS
GENEVA2024

Thank youl!

ITU — Radiocommunication Bureau
Questions to brbcd@itu.int

www.itu.int/wrs-24 22
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