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LidwalaSA- GIS

Our Vision in the GIS department is to be industry leaders in the research, development and
implementation of innovative spatial information and management solutions and encouraging the
use of GIS within all business sectors through skills transfer and ongoing support of free open
source solutions for geographic information.

Spatial analysis

Gap analysis

Spatial data maintenance

GIS & Database Solutions

Data migration

System architecture configu ration services
Designing of Web Solutions

Capturing and cleaning of data

Capturing spatial data through remote sensing using
Quick -bird, Spot & lkonos Satellite Imagery
General Cartography and Customised mapping
Differential GPS Surveying

Field surveys an d GPS data analysis

Utilities mapping

Design & Maintenance of corporate GIS databases
GIS support

Training in the use of customised GIS solutions
Skills training to GIS users

GIS Web Hosting

Distributed document management system (open source)

A GIS (Geographical Information
Systems) can be described as an
organised collection of computer
hardware, software, geographic data
and personnel, designed to efficiently
capture, store, update, manipulate,
analyse and display all forms of spatially
reference d information.
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GIS technology unlocks the power of
geography in your data, giving you
unprecedented insight and knowledge
about your organisation's assets and
workflows. GIS helps you solve
problems, increase productivity, and
stay competitive.
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The Internet is more than just an information
superstore. Lidwala sees it as a powerful tool to
communicate and exchange information in ways
never before thought possible.

Q
Lidwala develops graphically and feature rich web @
based GIS solutions that are infor ~ mative and easy - q 4
to use. Our focus is on building dynamic web - B L4
applications with interactive maps that can be 3
zoomed, panned and queried. These web ‘
solutions display important information in a user - °
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friendly view port and provide a central G LI e

repository of  each Clientds geographic

information. o o
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Lidwala is committed to using open industry o v (.

standards and data formats as ratified by the -

Open Geospatial Consortium (OGC)

(www.opengeospatial.org ). Some examples of
these stand ards include ESRI Shapefiles, OGC ,
compliant spatial database engines (such as OO 0.} SAROOPYRT A ORI .. { BRSO LR 4., SRR
PostGIS), Web Mapping Service (WMS), Web

Feature Service (WFS & WFST) and Keyhole

Markup Language (KML & as used by Google

Earth). This means that if you decide to migrate t 0 a different solution, your data is available in
industry -standard formats that are well -known to any GIS developer and are compatible with
virtually all GIS solutions.

Spatial features require significant server space,
programming and knowledge. We provide GIS web

LY f 4P hosting, updating and maintenance services through a
’ ’ ﬁ“ :_.'h < : - :
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high -bandwidth internet service.

HE AR N T '”/ o 105 The client does not need to worry about procuring
‘L"?(‘V =% expensive hardware and software, difficult installations
= ‘}! - and updates, providing uninterrupted power in a climate
530S - UL = SN }\ @‘{17' controlled environment and monitoring the system
: 7 .;\‘. AZ e P8 iy continuously for security risks. Lidwala provides these
S services for you and our system administrators will
monitor your systems and perform the day -to-day work
necessary to minimize downtime and resolve issues.

Due to our virtualised server environment, |
clients can choose to use any platform o}

from a Linux based server running !
GeoServer or MapServer to a Windows
based server running ES
ArcIMS would need to be purchased
separately).
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LidwalaSA- GIS

Lidwala is a multi -disciplinary technology company and our GIS Department specialises in the

integration of spatial information systems with traditional information technology. Depending on

t he Clientds needs, Li dwal aferert atecthnologies esgch aas eServana n y
Virtualisation, GIS, GPS (the Global Positioning System commissioned and maintained by the US

Navy), Relational Database Management Systems (RDBMS) and Web interfaces. These technologies

results in highly adaptive and fle xi bl e sol utions targeted to meet |
budget that can be utilised internally & externally.

Lidwala actively supports many community driven GIS projects such as GeoServer
(http://geoserver.org ), PostGIS (http:// _PostGlIS.refractions.net/ ), OpenLayers
(http://openlayers.org ) and GeoExt (http://gecext.org ). By combining these products, ext  remely
powerful integrated GIS can be built that are comparable in both functionality and usability to
commercially available GIS products - at a fraction of the cost. Additionally, these community
driven projects do not have any annual maintenance fees.

Although we support open source products, Lidwala GIS also has extensive practical experience in
commercial GIS Software including MicroStation Geographics, Mapinfo, Arcview 3.2, ArcGIS
Desktop 9.x, ArcSDE, Arcinfo, ArcIMS along with many Extensions such as Network Analyst, 3D
Analyst and Spatial Analyst.

Our GIS department has expertise in capturing, analysing, maintenance and management of
complex spatial datasets. In addition to our GIS skillset we have further expertise in database

design and mana gement with various Database Management Systems (DBMS) including Microsoft

SQL Server, Microsoft Access, Oracle , Postgres and MySQL. Complementing our skills in the use

of DBMSs, Lidwala GIS staff has developed many desktop solutions using VBA and VB toge ther
with Arc Objects and ADO. The Lidwala GIS departments can thus develop GIS desktop and web
solutions in a variety of ways and throughout various sectors of industry - from asset
management, feasibility studies, utilities network to town planning, env ironmental impact
assessments, conservation management, spatial analysis and sensitivity mapping.

In recent years the high -precision differential global positioning system (DGPS) has become a

significant technology within all areas of industry. The GPS po tentially removes any dependence

on an existing map and allows positional fixes anywhere on the face of the globe. Lidwala GIS

has skilled professionals who have extensive experience in DGPS survey (using Trimble products

for survey and Trignet data for p  ost-processing). Contractors are additionally employed for large

data capture projects and we have full access to the huge survey capacity. Integrating GIS and

GPS technologies enable the many additional benefits of the knowledge of the spatial position o f

a variety of things that can be spatially referer
examples are land parcels (properties), crops, environmentally sensitive areas, plant equipment,

buildings, water, rate -payers and land use zones.

By linking the spatial position of these features to data contained in a conventional database we

add additional intelligence to your organisational information assets which result in better
decision -making, better asset management, cost savings, increased income gen eration and
revealing analysis.
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In keeping with our vision, we do not merely want to provide GIS solutions and services to clients

but we want to increase
aspects of the adopted GIS solution to each client.

each clientds skill set
Content of each training workshop is

specifically targeted to meet the needs of the client in their GIS environment.

The need for new GIS solutions or additions
to existing products may emerge from
analysing the requirements of consumers by
using gap analysis techniques. Lidwala can
assist in finding the gap between what the

existing products offer the customer and develop
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a GIS solution according to the demands and needs of the client.

We have a passio n for helping our clients succeed and for making Lidwala a place where learning,
collaboration and having fun are just as important as achieving results. We enjoy the challenge of

finding solutions for our clients to develop the best possible spatial infor

mation solutions.

We have offices in Randburg, Pretoria, Polokwane, Mbombela ( Nelspruit ) and Gabarone .

Lidwala (Mbombela)

Specialist Engineers

P.O. Box 2930

Mbombela, 1200

Tel: 0861 LIDWALA /0861 543 9252

Website: www.lidwala.com

GPScoords: 25A28A390480E

Lidwala (Polokwane)

Specialist Engineers

P.O. Box 3558

Polokwane, 0700

Tel: 0861 LIDWALA /0861 543 9252

Website: www.lidwala.com

GPScoords: 23A5406380S ;

Lidwala (Randburg)

Specialist Engineers

P.O. Box 4221

Northcliff, 2115

Tel: 0861 LIDWALA /0861 543 9252
Website: www.lidwala.com
GPScoords: 26A56410S ;

Lidwala (Pretoria)

Specialist Engineers

P.O. Box 32497

Waverley, 0135

Tel: 0861 LIDWALA /0861 543 9252

Website: www.lidwala.com
GPSco-0rds:26A416560S; 28A
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LidwalaSA- GIS

Lidwala SA GIS comprises a small yet experienced group of professional staff that have over 25
years combined experience. We offeraw  ide spectrum of GIS services. This document provides
the reader with s ome examples of in progress and completed projects.

This project involves a complete redesign of the Road asset management system including all
sub systems.

This include RAMS syst em framework design, sub -systems integration design, server and
communication interfaces design and procurement, web -based data logging and interactive
platform design and implementation, GIS setup and management for all the sub systems,
training of Depart mental staff on using the RAMS interactive system, map design and
production.

What we did was to develop an online resource of road related data with easy access to the
road inventory information and other related features e.g. National roads and farm
descriptions . The GIS was built in a stable, secure server environment with cross platform
(Linux, Windows Server and Apple) and cross browser (Internet Explorer, Firefox and Chrome)
ability with minimal annual software cost.

Some of the scripts we used with OpenLayers, a JavaScript Library for dynamic web maps.
These examples were for importing layers, creating map object, adding controls and adding
layers.

<script src="http://www.openlayers.org/api/OpenLayers.js"></script>

var map = new OpenLayers.Map("map") ; ‘
map .addControl (new OpenLayers.Control.panzoombar()) ;

var layer = new OpenlLayers.Layer.Google ("Google",
{sphericalMercator: true}):

map .addLayers (layer) ;

T === Behind the scenes: a screen

Fle Edit Plugins View Tools Help
o~ ~ 5

e AL AFIT L i Ak — . . print of the data in the
PostGIS database.

Value
provincial_road
26320 CREATE OR REPLACE VIEW www
postgres SELECT d_link.gid,
FROM rni_road link;

aaaaa
+ ® Catalogs (2)
® Schemas (2)
+ @ public
O www
© Domains (0)

D

SELECT rni_road_link.gid, rni_

o IALTER TABLE www.provincial_road OWNER TO postgres;

BLEdit.Data clocalhest (localhost;5432) - AmS. WP

File Edit View Tools Help

CREEI v 100 rows  ~
id the geom road lininame  surface from ki to_km length k descript risfsa_cl local muregion tal,
integer geometry charactetext  characte numeric numeric numeric text  characte characte characte chi
261 0105000020 D1006_0101006+ G 000 1553 1553  D1006_014. Intra-MMkhondo Gert Sibaiprd
262 0105000020 D1006_0:D1006+ G 1553 2268 715  D1006_0:4. Intra-MMkhondo Gert Siba pr
1627 0105000020 D1008 0101008+ G 000 220 229  D1008_014. Intra-MThaba Ch Ehlanzeni prj
1337 0105000020 D1011 0101011+ G 000 1080 1080  DI1011 014, Intra-MAlbert Lut Gert Siba:prq
515 0105000020 D1011 0:D1011+ G 1080 1463 383 DIO110:4. Intra-MMsukaligy Gert Siba prd
1100 0105000020 D1011 0:D1011+ G 1463 2111 648 D1011_0:4. Intra-MM: ert Siba prq
7 1689 0105000020 D1012 0101012+ G 000 690 690  D1012 014 intra-MEmakhaz Nkangaia prd
- S —

scratch pad El

a v wN -

landuse

100 rows.
the_geom

Retrieving View detalls... Done. 0.04 secs
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The RAMS home page: http://www.mp -rams.co.za/
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\ Information View

Data Explorer View

Seastons

iy imiman e | start herel | layers | traffic condiion || Google Earth Street View downloads | about '

The Home page of the RAMS
GeoPortal showing a n Openlayers
map view with a Google Street
View and Google Earth Plug-in
linked to the map window. We

designed road spe cific reports
and graphs such as road

condition.

An information panel populate
detailed attribute information for
selected features and can be
exported to a file such as Excel.

Dt e (e e — e

ek Indicated in the following screen prints are
I = road condition and traffic in ~ formation (strip

chart, graphs, viewed on the map and
images showing [very good, good, poor
or very poor conditions ]).
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These screen print s
some behind the

examples of code done in

php, plpgsq |, GeoExt.

var earth =

() SCIEE RN VAT NN DN EAPR

Ffle Eat View Search Tooks Documents Help

show
scene

w Open ~ [ Sove 2 Undo
*ubersearch select php

<lphp

rogquire_cace|

require_oace(

roquire_cace|(

try

new GeoExt.ux.GoogleEarthPanel ({

id: ‘ge’,
map: map,
altitude: 40,
heading: O,
tilt: 70,
range: 700,

show2DNavigationTool:

showRoadsLayer: true

});

true,

trig
return

) 1
ur

D hand

create or
as
select "SELECT I
type"
|| array to_string{AR
SELECT |
FROM information
WHERE table_schemae«
AND
R

atu
RAY |
c.column name

schema.col

c.column name NOT
) b tgue” gk

language “sql

petry” | son(transforn{the geowm, 904913),6)
I | 5" 1 {
1 coalesce(” || c.column name || varchar, " 'aull' "))
umns As ¢
5 and table name =
IN{"gld", 'the geom')
""}"* os v FROM * || | 151 where gid 1n(' || ' 3% V!

gid |

0 . Py
file Edit Query Favgurites Macros View Help

DR - 9 nn ) S wijeboom on postgres@a ~
SOL Edtor | Graphical Query Buikler

the query st ) vithout needing to hardcode any of them
ttrib (table name varchar, gid varchar,cs varchar, ce varchar, schema name varchar) returns setof varcha
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To achieve the requirements needed for the RAMS, a computer based geographical information

system (GIS) with automated interfacing of the various modules through use of appropriate
(compatible) hardware and software was developed. The RAMS database is used as the data
source for the spatial server software GeoServer used for the portal and the desktop GIS
software Kosmo and ArcMap.
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With the proposed phasing out of the quota system in the sugar industry it is of great need to
TSB to have an informed idea of the location of cane areas. We were appointed to verify field
information and build a GIS linked to the existing LIMS system. We made use of all existing paper

maps and satellite images , to produce land-use map s per Grower for the TSB Pongola area. This
type of data has great potential for use in regional sugarcane crop modelling, yield forecasting
and planning exercises , an obvious need in the planning of operations.

Using the Pongola GIS database , it becomes possible, fo r example, to monitor areas under

sugarcane, observe changes and demarcate development areas and small grower lots. GPS data
can be imported into GIS for fast production of maps for mapping of small grower lots and field
demarcation .

Farm boundary inform ation from the Surveyor General as well as farm records have been
integrated in the GIS in such  manner that each parcel of land can be numbered and linked to the
farm name . The areas are calculated and the crop details can be updated regularly. This will
enable far more accurate yield forecasts to be made, as well as provide other information from
industry scale down to farm and field scale.

A screen print indicating
the PostGIS database used
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An example of a grower [
map indicating the land- 8
use sugarcane
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This is a project done

STUDY AREA

together with our Lidwala e B o S B )\ TS e S
Environmental Department. A b B ( (A B S A e

y -~ 1y
series of GIS maps was N “w i W Al T\ QAW 2D W%
compiled at a defined scale e\ Je W4 48 ' ) SR | %
and projection that cover ed
all the areas of interest. In
terms of GIS software, Lidwala
GIS utilises both commercial
and opensource products.  For
map production and data
manipulation, ESRI Arc Map 10
was  used. For data
conversion between disparate
GIS formats, FW Tools was
used. The PostGIS spatial
extension for PostgreSQL was
used for spatial query and
advanced GIS and geometric
operations. ArcGIS Spatial
analyst and GRASS were used
for raster manipulation and photogrammetr y.

As the relevant specialist studies were completed, the data provided by the specialist was
incorporated into GIS and the data thematically represented in terms of coverage type and
sensitivity . To provide a fully interactive Environmental Management Pl an (EMP) for ESKOM,
Lidwala GIS propose d to use distributed CDs with preconfigured KML (Keyhole Mark -up Language)
files on them, that, when opened in Google Earth (preferred) or ArcGIS, will interface directly with
information contained in the EMP.  This method was chosen over an embedded published
ArcReader file as it is far more flexible, extremely configurable, and far quicker and vastly more

user friendly.

KML has also been
fully ratified by the
Open Geospatial
Consortium (OGC)
and is therefore (li ke
ESRI shape files) a
protocol that can be
used to exchange
GIS information
between various
platforms. As KML is
essentially XML
(Extensible Mark -up
Language), it
integrates extremely

0 D0 Yoe Jam v e

i le | b e | Deae

.........

: NEE = well  with  HTML
Example of KML (opened v Loogle (Hypertext Mark -up
in Google Earth) displaying ) LK . ‘ Language & every
an HTML information table webpage uses this).  Due to this, the EMP was converted into
in a place mark popup HTML, with various index markers at key places where spatial
location is of interest. This  was then referenced in the KML using
URIs (Universal Resource Identifiers), meaning that, no matter where the data resides  (on the CD

11
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on someoneds hard

drive); the EMP KML wil!/l

A clip out of the model for
intersecting all specialist
studies incorporating
weigh t factors.

The Constitution of the Republic of South

education”. In order to take up this basic human right, learn
Learner transport is, however, one of the areas of transport that in the past did not

school.

Africa states that "everyone has the right to basic
ers must be able to get to and from

always receive the attention it should have received.

Although the solutions to individual learner transport problems may

situation can be very complex due to all

be fairly simple, the total
the different role players, the different modes of

transport and the differing circumstances throughout the country. The needs in the rural areas

are very different to that in the urban a

reas. With Government currently focusing on the rural

areas, the transport needs of learners in the rural areas warrants special attention.

Due to the general lack of information on the existing situation with regard to learner transport

both at the met

the available existing information
(pickup points, routes and schools)
and then determine new more
effective routes.

We sourced all available and existing
information, created a PostGIS
database and used this information
to calculate the kilometres and

amount of vehicles needed to
transport the learners. From this
information we ran a preliminary

calculation of optimal school bus
depot locations.

ropolitan/municipal level and on a provincial wide basis It was difficult to get a
clear picture of the status quo of learner transport.

Lidwala GIS has been appointed to first map
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e g

Preliminary Calculation
of Optimal School bus
Depot Locations

PHOECTION - Norm [Seogeshic)
DATUM WS 134

COORDINATE SYSTEN: GCS WGS 1984
EPNEROID WS 1984

.
/'\S, *ZJI 3
Sy

' R

Depot Locations
Total Fleet

Police Station Sieepover|
(1 - 4 vehicles)
Secured Parking
o (5 - 29 vehicles)
Depot with workshop
. (> 30 vehicles)
Schools on current
transport list

These images shows the map produced to
indicate the Optimal school bus Depot
locations and a snippet of code used in the
GIS.

Below is a zoomed in view of information
labelled on the transportation route map.
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