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The Sivam Project: weather radar network for the Amazon region
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Abstract. The SIVAM (Sistema de Viligancia da Ama- control and monitoring of the radar sensors.
zonia) Meteorological Radar Network, will consist of 10
radar strategically located in the Amazon region, allowing1.1 System overview
the coverage of the North region of Brazil. It comprises
S-band Doppler weather radars and a wide area networkedhe SIVAM Meteorological Radar System is comprised of
data processing system, allowing the automatic processind0 S-band meteorological radars located in the Amazon re-
of weather phenomena data at radar site and the dissemingion (Boa Vista — UV, Te# — UVT, Porto Velho — UV,
tion of information in real time. The SIVAM network per- Cruzeiro do Sul — UVT, Tabatinga — UV, Madap- UV,
mits the monitoring of the weather conditions continuously, Belem — UV, Sant&m — UV, Sio Gabriel da Cachoeira —
supporting the SIVAM meteorology organs to effectuate theUV e Manaus — UV, UV = Unidade de Viligancia), allowing
meteorological vigilance of the area under its responsibility —the coverage of the North region of Brazil.
ATC (Air Traffic Control), hydrology, environmental super- At each radar site and at the processing center at the Man-
vision. Additionally it will allow the CINDACTA | and Il aus CVA and CRV, automated software controls the radar
(ATC control sectors in the southern/eastern part of Brazil) todata processing, product generation and data dissemination
observe the prevailing meteorological conditions in the adja-for visualization and distribution of meteorological informa-
cent flight control sectors. tion. Figure 1 shows the locations of the weather radar sys-
All radars are remote-controlled from the CRV (Centro tem (WRS) sites and Manaus center.
Regional de Viligancia) , Manaus center through 4 remote The SIVAM Weather Radar System will be comprised of
operation stations. The meteorological products generatedadar equipment, radar data processing workstations and me-
by each radar are combined to a composite which is disteorological workstations located at the radar sites and in the
tributed in the SIVAM network. A minimum of 27 visual- meteorological center in the CVA and CRV at Manaus.
ization stations will to be deployed in the area where SIVAM  The system will be equipped with computer equipment,
operates and in the CINDACTA | and Il area. All radar are allowing the automatic processing of detected data at radar
subject to continuous remote control and supervision throughsites and the dissemination of its information in real time
supervision stations installed in the CVA (Centro de Viligan- through the SIVAM wide area network (WAN). Each radar
cia Aerea) Manaus center. site will be connected to the WAN network and then to the
center in the CVA and CRV at Manaus. The interconnec-
tion of radar sites permits the monitoring of the weather con-
ditions in a continuous way, supplying the SIVAM meteo-
rology team, an effective meteorological vigilance upon the

This paper describes the capabilities provided by the Datd'¢2 under its responsibility. It will allow the CINDACTA
Processing System of the SIVAM Meteorological Radar | @nd Il to receive information about the prevailing meteo-
System The Data Processing System comprises théological conditions in the adjacent FIR (Flight information
GAMIC FROG — MURAN software suite and GAMIC sig-  2r€a)-

nal ENIGMA Doppler signal processor, responsible for the The radars are remote-controlled from the CVA/CRV

processing and display of meteorological products and thélanaus through four remote operation stations. The mete-
orological products generated at each radar site will be in-

Correspondence tdvl. Malkomes tegrated through the Mosaic Composition, making available
(malkomes@GAMIC.com) the meteorological information of the whole region for distri-

1 Introduction
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Fig. 1. SIVAM radar and Center Site Locations

bution in the SIVAM data network. The radar will be subject and | and Q (in-phase and quadrature velocity), for producing
to a remote control and remote supervision system througlthe following moments:
status monitoring stations installed in the CVA Manaus.

The system is comprised of the following system func- — ZC, corrected logarithmic reflectivity;

tional elements at each radar site (total of 10 radar sites): _ V, mean radial velocity:

1.2 System Functional Elements at each site — W, spectral width or turbulence of the mean radial ve-

At the center, the following functional elements are part of locity.
the meteorological radar system: System Functional Ele-
ments at the center:

Figure 2 shows the SIVAM Meteorological Radar System
topology

These moments will be transferred in real-time to the RDC
workstation and will be further processed by the system to
generate products.

The SDP is also responsible for interfacing to the radar
system for the acquisition of antenna position data (Azimuth
2 Radar equipment and Elevation) and generating signals for the transmit trigger

(Trigger) and receiver automatic gain control (AGC).
The weather radar sensor EEC DWSR 8500S is employed as
the sensor equipment for all radar sites. The radar is a S-
band radar comprised of a transmitter/receiver cabinet and 4 Radar Data Computer
control rack. The radar antenna has a diameter of 4.2 m.

The Radar Control Computer (RCC) provides interface to
the radar functions such as antenna movement, pulse widt
and repetition function, BITE information and system status.

The Monitoring Station is part of the radar sensor system.
It consists of a software system that allows the operator to

control the radar function and visualize radar output when _ Collects the radar rays from SDP at each antenna angle;
performing system maintenance.

The Radar Data Computer (RDC) controls the radar through
ﬁCC and the SDP for data processing. The following main
functions are performed at the RDC:

— Processing of Radar BITE information;

— Forms the 3D polar volume RAW and BASE data (UZ,
, Z,V, W),
3 Signal Data Processor

— Transmits the 3D Volume to LWRS;
The purpose of Signal Data Processor (SDP) is to digitize and

process data from the Log (logarithmic reflectivity intensity), — Provides local radar maintenance functions at radar site;
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System Functional Element Description

Radar equipment EEC radar DWSR 8500S and antenna
and Radar Control Computer (RCC)

Radar monitoring workstation Monitoring workstation for the radar

Signal Data Processc8DP) Radar data processing equipment

Radar Data ComputeRPC) Primary interface for radar control and data

acquisition from SDP, situated at the radar site

Local Weather Radar StatiobM/RS)  Workstation for product definition, generation and
visualization and radar scan control situated at the
radar site

System Functional Element Description

Weather Remote Control StatioW/fRCS)  Workstation for product definition and visualization
and radar scan control situated at the Manaus center
Total of 4 workstations

Radar Status MonitoRSM) Workstation for product gathering, system
monitoring and control, situated at the Manaus
center. Total of 2 workstations

Mosaic Composition StatiorMosaic) Workstation for mosaic composition and
visualization display situated at the Manaus center
Total of 2 workstations

— Controls the radar functions via control line to RCC 6 Weather Remote Control Station

(Radar Control Computer);
The Weather Remote Control Station (WRCS) is the main

— Receives status and BITE information from the RCC gperation position for meteorologists. It will be situated at
(Radar Control Computer);Provides radar maintenancene CRV Weather Surveillance location and will be able to
tools: Calibration, BITE requests, status; control up to 4 radars simultaneously. The WRCS performs

— Provides real time data visualization of the radar output:the following main functions:
PPI (Plan Position Indication, RHI (Range Height Indi- Remote control of SDP and RDC:
cation), A-scope, Antenna position indication, Trigger '
outputs;

Remote control of sweeps;

. Remote scan control and scan scheduling definition;
5 Local Weather Radar Workstation

Remote control of data flow of products and commands;

The Local Weather Radar Station (LWRS) workstation is

provided in order to be used by a local operators, situated _ product visualization for a remote operator.
at the radar site. The LWRS performs the following main

functions:

7 Mosaic Composition Station

Local control of SDP and RDC;

The Mosaic Composition Workstation receives product data
from all radars in the system, processes and generates a re-
Local scan control; sulting composite product containing meteorological data for
all radar sites. The Mosaic composition performs the follow-
ing main functions:

Local control of sweeps;

Local control of schedules;

Local control of data flow;

— Re-projection and reformatting into the target coordi-
Processing of 3D volume data for 2D product genera- nate system;
tion;

— Composite generation according to the radar mosaic al-
— Product visualization for local operator. gorithm;
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Fig. 2. Processing Stations at SIVAM sites

— Generation of the composite output product in PNG — Supervision and graphical status of each station;

(Portable Network Graphics) format; ) S o
— Concentration and distribution of products originated

— Display of the composite product on MOSAIC worksta- from the radar sites;

tion(s); N
— Verification of radar remote BITE;

— Transfer of the composite product to MSW's (Meteoro-

logical Surveillance Workstation) via MSWCOM. — Visualization of product thumbnail.

8 Radar Status Monitor 9 Outlook

Radar and Network Status Monitor Station (RSM) performsAS the first radar systems will be operational in summer 2002
the following functions: Control and supervision of the thePpaperwill presentweather phenomena examples from the
whole system; Amazon region and first operational experiences.



