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1. Inventory of applications

Application Name

Application Use

Climsoft (Climatic Database
Management System)
Clicom Database

Message Switching System
(MSS)

Trivis Weather Graphics
System

SADIS (Satellite
Distribution System)
ARC View

Titan

Software for Utilization of
Meteosat Outlook Activities
(SUMO)

Instat

Windisp

WiInCHIPS (Copenhagen
Image Processing System
for Windows)

VCS2 Metvision

Messir-Vision

This MS Access database is used to store and retrieve
climatic information and is used to produce summary reports
This is an old database that was used for storing and
retrieving climatic information as well as producing summary
reports, but due to the absence of advanced features, it is
being replaced by Climsoft

Unix based Message Switching System (MSS) is used for
transmitting real-time observations from the outstations to the
main forecasting office located at Sir Seretse Khama Airport.
The MSS is connected to the Regional Telecommunication
Hub (RTH) in Pretoria, South Africa.

Used for producing weather graphics for television
presentation.

A Second Generation system that supplies aviation weather
information.

GIS and image processing software used to process and
display satellite images.

This application is used to process and display RADAR
images

A free Meteosat image processor and viewer

A statistical package used to calculate different numerical
measures specific to meteorology (e.g. using amounts of
rainfall to calculate dry spells)

A Windows version of Image Display Analysis (IDA) that is
used for further statistical analysis of satellite data such as
applying a combination of algorithms to show the vegetation
in the country over a certain time period

A satellite image processing application.

Receives data from satellite images and provide data trunking
and dispatch services for other systems
Application used to view processed data from satellites
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2. Equipment in use

Data Processing:

Climsoft runs on an HP Proliant Windows Server 2003 and Clicom runs on an IBM Netfinity 3500
Windows NT server. Climsoft and Clicom software is used in a networked environment for the
processing of climatological data. Other software packages such as INSTAT and IDA are used for
further analysis.

Remote Sensing:
¢ Data Reception is through PC Dell Optiplex GX270 (Products received are Meteosat images

from MSG, GTS Messages, Vegetation products from VGT4Africa)

ArcGIS 9.2 and ENVI/IDL run on HP Windows Server 2003

Idrisi for Windows, Idrisi 32, Chips for Windows, and Windisp 4 & 5 run on 1 PC Dell Xeon
and 1 PC Dell Optiplex GX280

2 HP workstations each run the SUMO software and ENVI/IDL softwares as clients to the
server

2 PC Dell Optiplex GX270 run the Messir Vision and 2MetVision display softwares and also
serve as back-up to the main receiving PC.

Message Switching System (MSS):
The MSS is running weatherman software on 2 Pentium Il workstations using SCO Unix operating
system.

Trivis Weather Graphics System:
Two HP Intel Xeon processor workstations run the Trivis weather graphics system on the
Enterprise Linux RedHat operating system. One computer acts as backup to the other.

3. Data and Products from GTS in use

SYNOP
TEMP
SHIP
AMDAR
AIREP

4, Forecasting system

Currently the forecasting process involves manual decoding of the SYNOP and TEMP data from
the GTS onto the weather maps and manual analysis of the weather charts.

Numerical Weather Prediction graphical products from several centres are downloaded from the
internet to provide a prognostic and a poor man’s ensemble system;

¢ National centers for Environmental prediction-Global Forecast System (NCEP-GFS)
European Centre for Medium range Weather Forecast (ECMWF)
Japan Meteorological Agency-Global Circulation Model (JMA-GCM)
South African Weather Service-Unified Model (SA UM)
United Kingdom Meteorological Office-Africa Limited Area Model (UKMO-LAM)

All these are pre-processed graphical maps of forecast pressure, geopotential heights,
temperature, wind, relative humidity, cloud cover, accumulated precipitation, some instability
indices etc. The Department does not run any Numerical Weather Prediction model yet. Plans are
at an advanced stage to implement the HRM and WREF limited area models in 2008. (See section
on plans for the future.)
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4.1 Forecast ranges

One to three day forecasts are issued to the general public through Radio and television Broadcasts daily.
Five day forecasts are issued to specialised users on request.

5. Plans for the future

5.1 Development of the GDPFS-NWP

5.1.1 Major changes in 2008

The Department of Meteorological Services will upgrade the current MSS to an Automatic Message
Switching System (AMSS) in the first quarter of 2008.
The AMSS consists of:
e Three Dell duo core workstations running on Fedora Core 8 Linux operating system, 2 GB memory,
2 X 160GB HD.
One workstation acts as a server running the weatherman software.
E-mail capability as a backup to the leased lines.
Visible public IP address for external communication
An automatic plotter.

There will be an implementation of the Central Information and Processing System-Numerical Weather
prediction (CIPS-NWP) in 2008. CIPS will consist of a 24-node Linux cluster running on Enterprise RedHat
operating system.

The system configuration is described below:

No | Component Description Qty

e quad core xeon 2,6 GHz

e 6GBRAM

e Gb Ethernet interface

e Infiniband interface

1 | Master node e Dual 4Gb Fiber HBA (Host Bus 2
Adapter) for SAN (storage
areanetwork) Attachment

e (2)72.8 GB SAS Hard drives in Raid 1

Blade system based:
e quad core xeon 2,6 GHz

2 Computation e 4GB RAM | .
node e Gb Ethernet interface

¢ Infiniband interface
e (2)72.8 GB SAS Hard drives in Raid 1

Database node e quad core xeon 2,6 GHz
¢ 6GB RAM 2
e Gb Ethernet interface

e 4Gb Fiber HBA for SAN Attachment
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e (2)146.8GB SAS Harddrives Raid1

Blade system based:

e Quad core xeon2,6 GHz
e 2GB RAM 2
e (Gb Ethernet interface

e 4Gb Fiber HBA for SAN Attachment

e (2)72.8 GB SAS Hard drives in Raid1

Processing node

Blade system based:

e Quad core xeon 2,6 GHz

e 4GB RAM
Scheduling/Super e Gb Ethernet interface 2
vision node ,
e 4Gb Fiber HBA for SAN Attachment
e (2)72.8 GB SAS hard drives in Raid 1
e 2drives LTO3
e Dual 4Gb Attachment to fibre SAN
switch
e 10 TB scalable to 50 TB
e Backup Software (server & agent)
_ running on Linux with disaster
Tape library 1

recovery option.
e License for 30 agents

e LTO (tape format) tapes for 10 TB

e 19-inch, industry-standard rack

Scalable disk enclosure including:
Storage system 1
e 1 TB of Fibre Channel disk

e 4 TB of SATA (serial ATA) disk

e Dual 4 Gbps capable Fibre Channel
interfaces

e Upgradable up to 20 TB minimum

e Management software (running on
linux)

e Dynamic Capacity Expansion
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e RAIDlevel 0, 1, 3, 5 and 10 support

e Dual redundant, hot-swappable cooling
fans

e 19-inch, industry-standard rack

e System & hardware supervision for all

servers
e Message passing libraries for parallel
Software processing model code 1

e Task Scheduling
e Batch queuing
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10

Meteorological
Database Software

Comprehensive meteorological information system

Data integration : real time database management for
any kind of meteorological data :

- Punctual observation: Surface and upper-air
observations for meteorological or aeronautical
purposes. Typically we find in this data type:
SYNOP, BUOY, METAR, SHIP, TEMP, PILOT,
AMDAR, and PROFILER. Format is generally
coded text or BUFR.

- Punctual forecasts : simple model interpolation

- Analysis and forecasts from numerical
models.

Format is GRIB with regular lat-long GRID

- Satellite images

- Radar images

- Radar products

Data storage : capacity to store data in a long term

Data access layer : a unique access layer for both real
time and archive
data available for :
- Central Processing software
- Forecast system
- climatology system
- research team
available for :
- operational (daily) work
- training
- specific case study

11

Meteorological
Processing
Software

Integration environment: capacity to develop, test and
integrate meteorological task

Meteorological scheduler : capacity to launch task on:
- time
- file availability
- data availability

Post processing: capacity to post process any kind of
meteorological data. for instance :

- data control

- model post processing

- satellite post processing

- radar post processing
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CIPS architecture is summarized in the following scheme:

Central Information and Processing System

Scheduler & processing
suite

Storage

» Operational Databases (Op DB) component manage all types of meteorological data
(forecast and analyzed fields, conventional observations, satellite observations, images
from satellite or radar).

» Scheduling component is the CIPS orchestra. It launches NWP when all relevant incoming
data are available

» High Power Computing component (HPC) is dedicated to HRM and WREF software

» Output of NWP post processing is sent back to Op DB component and stored in Storage
system

» Scheduling component allow to launch post tasks on NWP data availability such as
forecast verification, sub GRIB generation, radar or satellite composition

» Backup component guaranties high availability with hot standby procedures

5.2 Planned Activities in NWP

5.2.1 Implementation of the High resolution Regional Model (HRM)

The High Power Computing (HPC) component of the Linux cluster is dedicated to computation of
the regional model. These are 16 compute nodes with up to 128 processors. The Department will
install the HRM model supplied by the Duetscher Wetterdienst (DWD)/ German weather centre.
The model will run operationally twice a day, at 00Z and 12Z to produce a 120HR forecast (five day
forecast)The domain of the regional model will cover an area 10°W to 56°E and 144°S to 0°N with
601 E-W by 401 S-N grid points at a grid spacing of 0.11°, that is about 12 km. See figure below.
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HRM-Botswana (12 km) Topography (m)
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5.2.2 Implementation of the Weather Research and Forecasting — Environmental Modelling
System (WRF-EMS)

The Department will also install the WRF-EMS during 2008. The modelling system is supported by
the United States-National Weather Service (US-NWS). The domain configurations and the runs
are yet to be finalised pending full understanding of the modelling system. Tentatively the following
domain has been tried using a quad core Dell Linux workstation. (See figure below)
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WRF—EMS BOT1S 3hr— Precipitation & 10m Winds
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Links to centres that provide graphical forecasts:

http://www.weathersa.co.za
http://www.weathersa.co.za/RSMC
http://www.wxmaps.org
http://ddb.kishou.go.jp/DDBgpv.html
http://www.metoffice.gov.uk/weather/africa/lam
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