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“Kartoza Pty (Ltd) is a small company with a big dream: to see Free and Open Source GIS
Software (FOSS GIS) make its way into every part of society: Government, Private
Enterprise, Academia and private users.”
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1 INTRODUCTION AND COMPANY STRUCTURE
Kartoza (Pty) Ltd was founded in July 2014 by Tim Sutton and Gavin Fleming. It was formed by
merging Tim’s company Linfiniti Consulting (founded 2008) and Gavin’s company Afrispatial
(founded 2010). Both Gavin and Tim began their GIS journeys in the mid to late 1990s.
Kartoza is registered in and operates from South Africa. Our head office is in Johannesburg, with
remote staff in:
•

Johannesburg, Durban, Stellenbosch and Cape Town

•

Marvão, Portugal

•

Several locations in Java, Indonesia

•

Dar es Salaam, Tanzania

Thanks to the Internet however, we have global reach. We service clients both locally in South Africa
and in the world beyond. We have eighteen staff with diverse backgrounds and nationalities. We
also make use of subcontractors, both local and from beyond our borders, to help us deliver larger
projects.
The majority of Kartoza staff are technical and have a GIS, IT, computer science or engineering
background.

Illustration 1: Kartoza staff locations
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2 CORE BUSINESS
Kartoza’s core business areas are:
1. Desktop GIS software development
2. Web application development and hosting
3. GIS consulting, including Spatial IT system design and implementation
4. Software Support
5. FOSS GIS training

2.1 DESKTOP GIS SOFTWARE DEVELOPMENT
Tim Sutton (Kartoza co-founder) has been a core developer on the QGIS project since soon after its
inception and is the prior QGIS project Chair and now serves as a QGIS Project Steering Committee
member. Although the GIS world is rushing headlong into the web, there is still a huge demand for,
and place for, desktop GIS. We provide customisation and extension services to QGIS. These services
include creating customised and branded versions of the QGIS installer (e.g. so it ships with company
specific data, logos etc.), writing new features and tools for QGIS and building plugins that extend
the functionality of QGIS.

Illustration 2: QGIS running the InaSAFE Desktop plugin built for the WorldBank and DFAT
Kartoza.

2.2 WEB APPLICATION DEVELOPMENT
Kartoza has a special interest in web development. With web GIS we are able to bring geospatial
information into the hands of many people who may otherwise never experience a GIS application.
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Kartoza specialises in building geospatially enabled websites using the following key technologies:
HTML, CSS, OpenLayers, Leaflet, Javascript, Ajax, Django, PostGIS, Mapserver, GeoNode, GeoServer
and QGIS Server.
We are the principle developers of the South African National Space Agency's Online catalogue
(http://catalogue.sansa.org.za), and the Biodiversity Information Management System *e.g.
https://freshwaterbiodiversity.org). We have also used Django to build numerous other web
applications..
We pride ourselves in creating usable, pleasing and functional websites.

Illustration 3: Web mapping interface to the Freshwater Biodiversity Information System.
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Illustration 4: The SANSA Online Catalogue

2.3 GIS CONSULTING, SYSTEM DESIGN AND IMPLEMENTATION
Kartoza has substantial GIS expertise and experience. Several staff have Tertiary degrees in GIS
fields and Gavin Fleming is a Professional GISc Practitioner. We engage with anyone who has a
problem that GIS can help solve, from individuals through to large companies and government
departments. We can advise on setting up a GIS in your organisation, managing your data,
performing spatial analysis of any kind, developing and optimising workflows, etc. If you don’t have
the in-house skills to implement our recommendations or it is not your core business, we can take a
project through to implementation, including support and training. Two examples where we have
done this successfully are with Tracks4Africa and Kirchhoff Surveyors.

2.4 SUPPORT
Kartoza, under the brand Limosa, offers SLA-based support packages for the systems we develop as
well as for various FOSS GIS packages such as QGIS, PostGIS and Geoserver. We have teamed up with
Lutra Consulting (UK) and other international partners to ensure we can offer a global full service
support desk for a wide range of software at all levels, from basic user support to complex bug fixes
and from individual users to large enterprises.
https://kartoza.com/en/support/
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2.5 TRAINING

Illustration 5: Attendees on a Kartoza training course on WPS (Web
Processing Services).
Training provision is part of our strategic plan for the adoption of Free and Open Source GIS in the
workplace. We provide training courses for QGIS, Postgres / PostGIS, and GeoDjango, GeoServer and
other popular FOSSGIS products. We also host free morning or day workshops where we introduce
FOSSGIS to people who are curious about it.
We also develop and maintain various training materials, including
•

https://github.com/kartoza/QGISTrainingWorkshop (being replaced by the ‘Lessons’ sections
of the various projects at https://changelog.qgis.org)

•

http://docs.qgis.org/2.18/en/docs/training_manual/
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3 PAST AND CURRENT PROJECTS
Here is a selection of projects we have worked on or are working on.

3.1 ADVISORY SERVICE TO IDENTIFYING AND IMPLEMENTING A GIS
SOFTWARE SOLUTION FOR CUSTOMARY TENURE MANAGEMENT

Client: Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) Global Project Responsible
Land Policy
Period: 2020-present
Technologies: Various FOSS and proprietary solutions under consideration
Details: Kartoza is managing the process to identify or develop and implement a software solution
to support the Global Project Responsible Land Policy, by replacing the current in-house tool CRISP.
Reference: Dr Annette Schramm annette.schramm@giz.de
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3.2 STRATAFY MINING INFORMATION WEB PLATFORM

Client: Stratafy
Period: 2020-present
Technologies: PostGIS, QGIS desktop and server, Django, WebODM, GeoServer
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Details: Kartoza is building a platform for Stratafy to service small to medium mining and quarrying
operations and RPAS operators. RPAS operators will subscribe to upload and process their image
products and the resulting orthophotos, point clouds etc. will then be available on the system to
other components and users. Mine operator subscribers will have a range of tools at their disposal
including environmental, health and safety reports, haul tonnage, blast drill planning, blast volume,
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backfill volume analysis, safety berms, geology, equipment status, fuel usage, IoT integration,
volumetric analysis, rock-face profiling, change over time studies, line of sight analysis, water flow
analysis, blast fragmentation, stockpile and tailings analysis. These will be available as 2D or 3D
spatial layers, reports, dashboards etc.
Reference: Neil Weidemann neil@obj.co.za 0833076753

3.3 CIVITAS CMMS

QGIS desktop view

Web view
Client: LandInfoTechnologies Inc (Canada) https://www.landinfotech.com/
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Period: 2019-present
Technologies: PostGIS, QGIS desktop and server, Django, Leaflet
Details: Kartoza is working with LandInfoTech (LiT) to develop on online, streamlined CMMS system
using FOSS technologies. LiT have been developing their CMMS business in small municipalities in
Canada for many years using QGIS and Excel. We are building out a PostGIS and QGIS server backend and web front-end to facilitate scaling the business, more functionality and an improved user
and admin experience.
Reference: Tjaart van den Berg tvandenberg@landinfotech.com

3.4 DOMINODE

Client: Government of Dominica (funded by the World Bank)
Partner: Piensa Labs (Colombia) https://piensa.co/
Technologies: GeoNode, GeoServer, QGIS, Minio, Kubernetes, PostgreSQL with QGIS
Details: A consortium of Kartoza and Piensa took over a legacy vanilla GeoNode instance that was
the seed of a national SDI for Dominica and replaced it with a sophisticated platform that is more
than just a data portal. We view PostgreSQL and a Minio (S3) file store as the core of the platform
and the cardinal national database. QGIS is the predominant user client. GeoServer, GeoNode and
other applications are seen as alternative views on the central database that suit different user
needs.
DomiNode is now used to store, manage, find, discover and consume all government spatial data and
metadata in Dominica.
URL: https://dominode.dm (public-facing site still under development as of late 2020)
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Reference: Collin Guiste collincg@gmail.com (Government of Dominica)

3.5 GEOCRIS

Client: The World Bank
Technologies: pyCSW, Google Sheets, QGIS, MapServer, MapProxy, pg_featureserv, React, Tegola
Details: Kartoza was brought into support a larger team to deliver GeoCRIS, the spatial
component of CRIS, the Caribbean Risk Information System of CDEMA (https://cdema.org/cris/).
We built on the metadata management system (pyCSW and Google sheets), styled vector tile
layers in QGIS, built a data validation QGIS plugin amongst other tasks.
Accurate, complete metadata and a functional CSW service are critical to the functioning of the
system since the web app is driven by metadata. Available data, its description and its map
service endpoints are all obtained by performing CSW queries on the metadata service. Using
these, the web map dynamically offers the user whatever is available according to the
metadatabase.
URL: https://geocris2.cdema.org/
Reference: Mike Fedak mikefedak@gmail.com (World Bank)
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3.6 FRESHWATER BIODIVERSITY INFORMATION MANAGEMENT
SYSTEM (FBIS)

Client: JRS Biodiversity Foundation (http://jrsbiodiversity.org) and Freshwater Research Centre
(http://frcsa.org.za)
Technologies: GeoDjango, GeoNode, GeoServer, GeoContext, PostGIS
Details: The Freshwater Biodiversity Information System (FBIS) is a platform for hosting,
visualising and sharing freshwater biodiversity information for South African rivers. The system
accepts and serves data on species occurrence, abundance and associated habitat parameters, for
freshwater algae (under development), invertebrates and fish, and offers powerful spatial and
temporal data filtering functionality designed to cater for a range of end users, including water
resource managers, biodiversity / conservation managers / planners, researchers and consultants.
The FBIS platform is funded by JRS Biodiversity and South African National Biodiversity Institute
(SANBI) and implemented by the Freshwater Research Centre (FRC) and Kartoza. The

platform mobilises hundreds of thousands of biodiversity and abiotic records which were
previously locked up in legacy databases or paper based reports.
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URL: http://freshwaterbiodiversity.org
Reference: Dr. Helen Dallas, helen@frcsa.org.za

3.7 WATERBERG BIOSPHERE RESERVE STRATEGIC ENVIRONMENTAL
MANAGEMENT PLAN (WBR SEMP)

Core analysis and planning maps generated for the WBR
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Maps of field survey operations and dashboard of field survey results
Client: Waterberg Biosphere Reserve, funded by USAID Resilient Waters
Partner: Dr Richard Pettifor
Period: 2019-2021
Technologies: QGIS, GRASS, PostGIS, Metabase, Input, Mergin, G3W Suite, GDAL/OGR
Details: WBR subcontracted Kartoza and Dr Pettifor in a bid for a USAID Resilient Waters project.
WBR needed a SEMP for their own planning purposes as a UN requirement and also planned to
submit a biosphere renewal application with updated boundaries and zones in early 2021 for the
third ten year period of the biosphere reserve. Kartoza conducted all the spatial analysis required to
maximise the conservation of areas with high ecosystem adaptation potential and plan proposed
new biosphere zone boundaries around these areas. We also coordinated a WASH survey of 2000
people in 60 settlements throughout the study areas, including setting up and managing the survey
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technology and data flow.
URL: https://maps.wbr.kartoza.com
Reference: Lesiba Masibe, WBR Chair waterbergalive@gmail.com

3.8 INASAFE

Client: The Australian Department of Foreign Affairs and Trade (DFAT) / DMInnovation.
Technologies: QGIS, InaSAFE, Python
Details: DMInnovation provide (amongst other things) in-country support to Indonesia in the area
of Disaster Planning and risk management. They contracted Kartoza to co-develop the InaSAFE
tool, which is a plugin for QGIS. The plugin is used to perform scenario assessments in the case of
a disaster such as a flood, fire, volcano, tsunami, earthquake etc. The tool produces a pdf report
with a map showing the areas likely to be impacted by an event and tabular data detailing
remediation actions and numbers of expected fatalities, injuries etc. We are still actively involved
in the development of InaSAFE.
Url: http://inasafe.org or install it in QGIS via the plugin repository
Reference: Charlotte Morgan, InaSAFE project leader, DMInnovation.
Charlotte.Morgan@ga.gov.au

3.9 REALTIME EARTHQUAKE IMPACT MAPPING
Client: World Bank / DFAT
Technologies: InaSAFE, QGIS
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Details: We created a realtime earthquake risk assessment tool. The server automatically
generate san impact map within minutes of an earthquake occurring. The tool is deployed in
Indonesia where earthquakes are prevalent. It also does realtime flood analyses for Jakarta and
volcanic ash analyses.
Url: http://realtime.inasafe.org
Reference: Charlotte Morgan, DMInnovation. Charlotte.Morgan@ga.gov.au
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3.10 GEONODE

Client: World Bank GFDRR
Technologies: GeoNode, QGIS, Docker, Rancher
Details: Kartoza extended GeoNode to provide QGIS server as an alternative back-end to
GeoServer. We also took deployment and orchestration to a new level with Rancher, which
enables the easy deployment and management of complex system architectures with Docker
containers.
Resources:
•

https://github.com/kartoza/geonode
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3.11 GEOSAFE

Client: World Bank GFDRR
Technologies: GeoNode, QGIS, InaSAFE
Details: Kartoza built a web interface to InaSAFE that integrates with GeoNode and uses a
headless InaSAFE running on QGIS server to perform InaSAFE analyses and produce reports.
Resources:
•

https://github.com/kartoza/docker-geosafe

•

https://github.com/kartoza/geosafe

•

Demo: http://geonode.kartoza.com

•

First production instance (Mozambique): http://geonode.ingc.gov.mz
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3.12 MYFARMWEB

Illustration 6: https://public.myfarmweb.com
Client: Agritechnovation (Pty) Ltd 2015-2019; MezzanineWare (member of Vodacom Group) 2019present
Technologies: Python, Django, JavaScript, QGIS, PostGIS
Details: Kartoza built a web application for farmers to explore and visualise field, pest and crop
information about their farms, including aerial photography and satellite-derived data and in situ
soil moisture observations with irrigation recommendations.
"Kartoza's dedicated team has created a sophisticated and functionally complete web application.
We anticipate a long term business relationship to flow out of our engagements.”
Schalk Lubbe. Director, AgriTechnovation (Pty) Ltd
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3.13 ONLINE OPERATIONAL NATURAL DISASTER RISK ASSESSMENT
PLATFORM (OONDRA)

Client: World Bank GFDRR
Technologies: GeoNode, docker-osm, GeoSAFE
Details: Kartoza established a curated online resource for hazard and exposure data for use in
disaster scenario impact assessments. The data are stored and managed in GeoNode with a
GeoServer backend. Layers have rich metadata including InaSAFE keywords. OpenStreetMapbased layers such as flood boundaries, buildings and roads are maintained in a live state via the
Kartoza docker-osm service. As part of this project we also developed the MetaSearch tool in
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GeoSAFE that allows GeoSAFE users to browser and search remote metadata catalogs such as
OONDRA.
Resources:
•

https://github.com/kartoza/gfdrr_oondra

3.14 SANSA CATALOGUE

Client: The South African National Space Agency (SANSA)
Technologies: GeoDjango, PostGIS, OpenLayers, Mapserver and many more
Details: SANSA tasks satellites to acquire imagery and provides a huge catalogue of data which
they make available for free and to purchase to the general public. The public can search for and
order products via a web based data catalogue. We built the data catalogue and provide ongoing
support development services for the catalogue.
Url: http://catalogue.sansa.org.za
Reference: Andiswa Mlisa, MD Earth Observation amlisa@sansa.org.za
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3.15 POST SCHOOL PROVIDERS DATABASE AND WEBSITE

Clients: Ford Foundation; University of the Western Cape Further Education and Training
Institute (FETI) and Institute for Post School Studies (IPSS); March Turnbull
Technologies: Python, Bootstrap, Leaflet, PostGIS, Django
Details: Kartoza built this web application whose objective is to help school leavers explore and
choose components of a career path that suits their goals, budget and location. It started off with
rich information about most types of courses available in the Western Cape Province and is
progressing to populate national data from organisations like SAQA (South African National
Qualifications Authority).
Urls:
•

https://staging.feti.kartoza.com/

•

https://github.com/kartoza/feti
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3.16 JAKARTA FLOOD MAPS

Client: HOT (Humanitarian OpenStreetMap)
Technologies: Python, Bootstrap, Leaflet, Overpass (OSM API), Flask (python microframework),
GeoDjango
Details: Kartoza developed this application for information gathering and dissemination relating
to flooding within the metropolitan area of Jakarta to RW/RT (suburb/block) level. It has a REST
API and can generate various reports.
Url: http://jkf.kartoza.com (prototype)
https://github.com/kartoza/jakarta-flood-maps
Reference: Kate Chapman, Executive Director, Humanitarian OpenStreetMap. +1 703 673 8834
kate.chapman@hotosm.org
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3.17 HOTOSM MAP CAMPAIGNER

Client: HOT (Humanitarian OpenStreetMap)
Technologies: Django, JavaScript, GitHub
Details: Kartoza built a web application for the planning and monitoring of OpenStreetMap field
mapping campaigns.
Resources:
•

https://staging.campaign.kartoza.com/

•

https://github.com/kartoza/field-campaigner
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3.18 TRACKS4AFRICA

Client: Tracks4Africa
Technologies: PostGIS, Mapnik, OpenLayers, Javascript, JQuery, CSS
Details: We built the web mapping component of Tracks4Africa.co.za which provides detailed and
relevant travel guidance for people travelling in Africa. We also designed and manage
Tracks4Africa web infrastructure and spatial data workflow and data management infrastructure
including migration to FOSS GIS. Core components include PostGIS, QGIS, Mapserver, Mapnik,
Tilemill and GeoDjango.
Url: http://tracks4africa.co.za/maps/africa/
Reference: Johann Groenewald, owner, Tracks4Africa. +27832957588.
johann@tracks4africa.co.za.
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3.19 THE EARTH OBSERVATION NATIONAL EUTROPHICATION
MONITORING PROGRAMME (EONEMP)

Client: Cyanolakes (Pty) Ltd
Technologies: Python, ESA toolkits for Sentinel data, GDAL, Mapserver, PostGIS, Django,
Bootstrap, Leaflet.
Details: Dr Matthews had developed algorithms for detecting cyanobacteria, chlorophyll-a and
vegetation in the coastal waters off South Africa for his PhD. He contracted Kartoza, with funding
from the Water Research Commission, to automated his image processing workflow and build a
web interface to the data, for all dams in South Africa for the benefit of the public and also to
satisfy reporting requirements of the National Department of Water and Sanitation.
Url: https://eonemp.cyanolakes.com/
Reference: Dr Mark Matthews, owner, Cyanolakes +27834564506. mark@cyanolakes.com.
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3.20 AFIS (ADVANCED FIRE INFORMATION SYSTEM)

Client: CSIR, South Africa
Technologies: PostGIS, GeoDjango, JQuery
Details: We built the new AFIS web front end. AFIS is a system for automatic detection of fires in
the SADC region using MODIS and other satellite data. The fire detection infrastructure was
developed internally by the CSIR/Meraka and we were tasked with the creation of a rich, user
friendly web mapping interface for this data. The development of the AFIS front-end has since
continued internally after we completed the initial development.
Url: https://southernafrica.afis.co.za
Reference: Philip Frost, AFIS project lead, CSIR. +27824926265. pfrost@csir.co.za
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3.21 HEALTHSITES.IO
“Building a free, curated, canonical source of healthcare location data”

Illustration 7: http://healthsites.io

“We have worked with Kartoza for over a year now and are delighted with the work carried out so
far. Our company healthsites.io in partnership with the International Committee of the Red Cross
and Médecins Sans Frontières publishes health care location data. All project work needed to be
of the highest quality, which is what we get with Kartoza. I enjoyed the Agile development
methodology and daily communications which built a team spirit that gave the project the energy
it needed. Kartoza understand the high standards that we require are most efficient in delivering
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high quality working software. I would highly recommend working with them.”
Mark Herringer - healthsites.io Director”
Client: Internal
Technologies: GeoDjango, PostGIS
Details: Kartoza developed this application for open capture and management of health facility
data.
Url: http://healthsites.io

3.22 MYSMARTFARM
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Client: MySmartFarm (Pty) Ltd
Technologies: Java, GeoServer, GDAL, OpenLayers, PostGIS.
Details: Kartoza was consulted on spatial technology in the early stages of this project, which
influenced the decision to go with PostGIS and GeoServer. While StoneThree did all the Java
system development and most of the front-end development, Kartoza has remained part of the
team in a consulting and development role regarding spatial components.
Url: http://mysmart.farm/
Reference: Wolfgang von Loeper, owner, MySmartFarm +27833098339. wolfgang@mysmart.farm
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3.23 CADASTA

Client: Cadasta
Technologies: Python, QGIS, Cadasta API
Details: Cadasta is a US based NGO that provides a platform to empower people around land
rights. They had a web platform and wanted users to be able to use the rich data maintenance
tools in QGIS to capture and edit data. Kartoza built the Cadasta QGIS plugin, which allows users
to authenticated against the Cadasta platform, download a project, work on it and upload it
again.
Urls:
•

http://cadasta.org

•

http://plugins.qgis.org/plugins/cadasta-qgis-plugin/

Reference: Kate Chapman, CTO, Cadasta. kchapman@cadasta.org
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3.24 ENTERPRISE GIS FOR NATIONAL LAND AUDIT

Client: Kirchhoff Surveyors
Technologies: QGIS, GeoServer, PostGIS, Python, bash
Details: Kirchhoff Surveyors was a traditional Land Survey firm that used CAD-based software for
survey jobs. They had won a contract with the National Department of Water and Sanitation
(DWS) to undertake an audit of all DWS land assets, such as land under reservoirs, canals,
pipelines and water transfer schemes. A Professional Land Surveyor was required to assess the
status of each land parcel and sign off on reports but the firm soon realised that this was very
much a GIS project. First Afrispatial and then Kartoza were contracted to establish an enterprise
GIS at the firm, train new staff and build data capture and reporting tools. All data were managed
in PostGIS. Desktop users worked in QGIS with forms, styles and workflows we prepared.
Reporting was done with GeoServer and OpenLayers. Remote editing was done in QGIS via WFS-T
from GeoServer.
We also developed the QGIS Surveyor General Diagram Downloader plugin for this project.
Kirchhoff surveyors successfully completed the DWS land audit and have gone on to confidently
take on more GIS related work with their FOSS enterprise GIS
Urls: http://kirchhoffsurveyors.co.za/
Reference: Chris Kirchhoff, owner, Kirchhoff Surveyors. +27827734868,
chris@kirchhoffsurveyors.co.za
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3.25 CITYSOLVE MAP COMPONENTS

Client: i@ Consulting
Technologies: PostGIS, GeoServer, php, QGIS
Details: The Citysolve product is a commercial SaaS that provides land use management services
to municipalities in South Africa. Kartoza developed and maintained the spatial component of the
system which integrated with the rest of Citysolve via a service-based architecture.
Reference: Werner Fourie, Partner, i@Consulting, +27836399259. werner@iatconsulting.co.za
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3.26 HAITIDATA

Client: ITHACA and the World Bank
Technologies: GeoNode, GeoServer, PostGIS, Python, GDAL, Rancher
Details: The GeoNode instance that the World Bank had set up in Haiti a number of years ago to
support Disaster Risk Reduction had accumulated many useful data sets but required an upgrade
and overhaul. It needed to support clip ‘n ship functionality, handle big data, cope with high load
and more. Kartoza subcontracted as GeoNode experts to ITHACA on this World Bank project.
We deployed GeoNode with GeoServer backend from our Rancher Catalog and built a clip ‘n ship,
tool, among various other components. We also conducted two training sessions In Port au Prince
(in French).
Urls:
•

http://haitidata.org/

•

https://github.com/haitidata

Reference: Andrea Ajmar, ITHACA. +39.011.1975.1852, andrea.ajmar@ithaca.polito.it
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3.27 LIMPOPO BIODIVERSITY INFORMATION MANAGEMENT SYSTEM
(BIMS)

Client: Limpopo Department of Economic Development Environment and Tourism (LEDET)
Technologies: GeoNode, GeoServer, PostGIS, QGIS , Django, pyCSW
Details: LEDET (a South African provincial government department) commissioned a BIMS to
manage their own and third-party biodiversity and related data and share it in different ways with
various user groups, namely their staff and other provincial government departments, the public,
municipal government and EIA (environmental impact assessment) practitioners.
Urls:
•

http://staging.limpopobims.kartoza.com/ (still in development – May 2018)

•

https://github.com/kartoza/LEDET_BIMS

•

https://github.com/kartoza/django-bims

Reference: Vincent Egan, LEDET. + 27824127247, vince.egan@gmail.com
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3.28 UNIVERSITY OF VENDA GIS AND WEB MAPPING PLATFORM

Client: University of Venda Zoology Department; Vhembe Biosphere Reserve
Technologies: GeoNode, GeoServer, PostGIS, QGIS
Details: The University of Venda Zoology Department, which is also the seat of the Vhembe
Biosphere Reserve headquarters, has a rich store of geoinformation and biodiversity data that
they wished to manage in in enterprise GIS, for use by researchers, students and the public.
Kartoza deployed an instance of GeoNode with GeoServer back-end and one of QGIS server. Both
share a PostGIS database, which is also available directly to qualified users. Users can interact
with GeoNode in the browser or directly with QGIS or GeoServer web services or with the
database from clients like QGIS. The next step is to integrate a GBIF IPT node so the platform can
become a fully fledge biodiversity information management system.
Urls: http://univensarchi.univen.ac.za/
Reference: Prof Peter Taylor, University of Venda. + 27 83 792 4810, peter.taylor@univen.ac.za
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3.29 1MAP

Client: 1Map Spatial Solutions
Technologies: PostGIS, GeoServer, node.js, OpenLayers
Details: Kartoza prepared and styled the NGI topographical vector layers and the national NGI
aerial image layer along with all the municipal aerial image layers.
Urls: https://www.1map.co.za
Reference: Nic Klopper, owner, 1Map. + 27 83 4450211, nic@1map.co.za
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3.30 MINISASS

Client: GIS-Solutions, Groundtruth, Water Research Commission
Technologies: PostGIS, GeoServer, Django
Details: Kartoza worked with GIS-Solutions on contract to Groundtruth, who had funding from
the Water Research Commission, to build a web platform for the public to capture and explore
miniSASS water quality scores. Public entries are validated in the back-office and administrators
can edit content in QGIS via WFS-T.
Urls:
•

http://minisass.org

•

https://github.com/kartoza/miniSASS

Reference: Frank Sokolic, owner, GIS-Solutions. + 27825115795, frank@gis-solutions.co.za

3.31 WATCHKEEPER
Client: iMMAP
Technologies: PostGIS, Django
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Details: Kartoza developed this security alert platform for iMMAP. It allows operatives in
hotspots around the world to post updates of incidents or threats that get posted to and are
visible by cleared recipients. The post contain alphanumeric content as well as spatial content in
the form of points or polygons.
Urls: https://github.com/kartoza/watchkeeper
Reference: Craig von Hagen, iMMAP. cvonhagen@immap.org

3.32 QGIS LIVE LAYER SUPPORT

Client: Saab Grintek Defence
Technologies: QGIS, C++
Details: Saab Grintek are using QGIS for battlefield simulations and monitoring, Sensor and
position updates streaming in to multiple layers was overwhelming QGIS because it was rerendering the whole map canvas with each update. Saab Grintek therefore commissioned Kartoza
to add the concept of a live layer to core QGIS. A live layer can update independently of the rest
of the map. Kartoza in turn subcontracted much of the heavy lifting to our colleague and core
QGIS developer, Nyall Dawson. This functionality was released as part of QGIS 3.
Urls:
•

http://changelog.qgis.org/en/qgis/version/3.0.0/#live-layer-suppor t

•

https://www.youtube.com/watch?v=2jsYRxmnWkI

Reference: Theuns Heydenrych, Snr Software Developer, Saab Grintek Defence, +27 12 679 2338,
theuns.heydenrych@za.saabgroup.com
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3.33 DARTMOOR NATIONAL PARK HERITAGE TRAILS

Client: Dartmoor National Park Authority, UK. (With our partner Lutra Consulting)
Technologies: PostGIS, GeoServer, Flask, Python, OpenLayers, JavaScript, QGIS
Details: Kartoza and Lutra developed and deployed this web application for the public to explore
Dartmoor National Park and search and view trails and photographs as well as capture trails and
photographs.
Url: http://maps.moorthanmeetstheeye.org/heritagetrails/
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3.34 SAEON METACAT

Client: SAEON (Southern African Environmental Observation Network; via Webtide)
Technologies: Metacat, Tomcat, GeoServer, PostGIS, Docker
Details: Kartoza deployed and maintain this instance of Metacat (in Docker containers). Metacat
is a metadata and data clearinghouse for environmental data.
Url:
•

http://metacat.saeon.ac.za

•

https://github.com/kartoza/docker-metacat

Reference: Mike Metcalfe, owner, Webtide. +27829038268. mike@webtide.co.za
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3.35 LAND INFORMATION SYSTEM FOR OGUN STATE, NIGERIA

Client: Ogun State Government, Nigeria, through our Nigerian partners SpatialMatrix Ltd.
Technologies: 1Map, PostGIS, GeoServer, GeoExt, QGIS, Python
Details: Ogun State in Nigeria started implementation in 2012 of their first digital Spatial Data
Infrastructure (SDI). At its core are new Land Information and Land Administration Systems, of
which Kartoza was the core developer. Data are housed in PostGIS and published using GeoServer
and php in a custom implementation of the 1map platform (http://1map.co.za).
Kartoza also developed a QGIS Python plugin to assist with the rapid and accurate capture of
beacons and parcels, including bearing and distance (COGO) capture. Editing takes place directly
on the SDI database and the results are instantly visible to web portal users.
Reference: Tobi Sowole, owner, SpatialMatrix Ltd. +2348023219947. tobi.sowole@gmail.com.
Resources: https://github.com/kartoza/parcel_plugin

Page 49 of 68

3.36 CAPE TOWN MARATHON

Client: Cape Town Marathon
Technologies: QGIS (desktop and server), Leaflet
Details: Staging a world-class running event is a complex undertaking. It is spatially intensive,
with not only the routes to plan at a very detailed level but also road closures, refreshment
stations, ablution facilities and more. Many stakeholders need to work on a shared spatial view of
the event: the organisers, local and provincial government and the public. The organisers had
been using Google Earth as their GIS for the past two events but came up against its limitations
and needed something more powerful to manage their data and generate maps and reports,
including supporting an interactive online map.
Kartoza is consulting on moving data from KML to Spatialite and conducting QGIS training. We
also published and host a live map, served by QGIS server and automatically kept in sync with the
data and styles as they are changed with QGIS desktop in the office.
Url: http://maps.kartoza.com/CapeTownMarathon/
Reference: Chris Welham, joint manager and operator of the Cape Town Marathon.
+27218633999, chris@saige.co.za
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3.37 REMOTE SENSING INSTANT QUOTING TOOL

Client: Swift Geospatial Solutions
Technologies: Leaflet, JavaScript, Django
Details: Remote sensing startup, Swift Geospatial, wanted a tool to allow users to obtain instant
quotes for archive or bespoke UAV and satellite imagery and derived products, without waiting
for the long quoting turnaround time typical of the industry.
Kartoza developed, hosts and supports this tool, which is a key marketing tool for Swift as well as
a revenue generator.
Url:
•

http://quoting.swiftgeospatial.solutions/

•

http://swiftgeospatial.solutions/

Reference: James Saunders, Remote Sensing specialist, Swift Geospatial, +2712 348 9555,
james@swiftgeospatial.solutions
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3.38 SHADED RELIEF MAP BACKDROPS

Client: Cabex Maps
Technologies: GRASS GIS
Details: Andre Boessenkool did the cartography on the Tracks4Africa paper maps of southern
Africa, for which Afrispatial generated the shaded relief backdrops. This commission for Kartoza
was to generate backdrops with the same style for Andre’s self-published Cape Town map series.
We processed DEM data and generated the shaded relief all in GRASS GIS.
Reference: Andre Boessenkool, Cabex Maps, +27823000413, aboes1941@gmail.com
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4 PRE-KARTOZA
Some projects from Linfiniti and Afrispatial prior to merging into Kartoza.

4.1 UTNO

Client: Norwegian Ski Trekking Association
Technologies: QGIS, QGIS Server, QGIS Web Client, PostGIS, GDAL
Details: We created a high quality cartography web site for the Norwegian Trekking Association.
This was a full service contract including data preparation and optimisation, building a spatial
geodatabase, designing cartography, setup of their server and deployment of the application
onto their server.
Url: http://qgis.dnt.org
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4.2 TANBIF

Client: The Global Biodiversity Information Facility (GBIF) / Tanzanian Biodiversity Information
Facility (TanBIF )
Technologies: QGIS, openModeller
Details: We built a plugin for QGIS to allow the creation of ecological niche models using a simple
wizard interface. We hosted 2 training workshops in Dar Es Salaam, Tanzania where we trained
attendees in the use of QGIS and openModeller. The photo above is of one of the TanBIF employees
who has just seen their biodiversity data for the first time in map form after we showed them how to
connect to their geospatial database using QGIS. You can view this article for more details:
http://fluidbook.geoinformatics.com/GEO-Informatics_6_2011/#/26/
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4.3 NAIROBI CONVENTION CLEARINGHOUSE (NCCH)

Gavin Fleming, while at AfriSpatial, implemented the South African portal of the Nairobi
Convention Clearinghouse (NCCH) for SAEON (South African Environmental Observation
Network) during 2010. It is a central place to search for and browse metadata describing mainly
marine and coastal data in the western Indian Ocean. In many instances the metadata records
contain links to WMS services or downloads. The portal consists of GeoNetwork OpenSource on a
PostgreSQL database and with the SAEON GeoServer instance on PostGIS as its main source of
OGC WMS (web map service) layers.
Reference: Johan Pauw, Director, SAEON. +27832765345. johan@saeon.ac.za
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4.4 FLOSS-SOLA AND QGIS CONSULTING, TRAINING AND SUPPORT
Client: Lesotho Land Administration Authority (LAA)
Technologies: FLOSS-SOLA, QGIS, GeoServer, PostGIS
Details: The FAO and international consultants had managed a land reform project in Lesotho
and instituted a digital cadastral land management system based on FLOSS SOLA (now called
‘Registry’). Kartoza was called in at the tail-end of the FAO project to train staff on QGIS to
perform data preparation tasks for FLOSS-SOLA and to interact with the PostGIS and GeoServer
instances that are integrated with the FLOSS-SOLA instance. We were also called upon to review
and report on the FLOSS-SOLA, PostGIS and GeoServer implementations.
Reference: Malefetsane Rammoko, +26622214100. mrk@laa.org.ls
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5 FOSS CONTRIBUTIONS BY KARTOZA
Some projects that Kartoza has developed with its own resources or done for no charge, or other
projects to which Kartoza contributes.

5.1 QGIS

Kartoza makes a significant contribution to the QGIS project over and above contract work on
QGIS core and plugins.
Tim Sutton has been a contributor in his own capacity since 2002 and as of writing, is Chairman of
the QGIS Board (previously the PSC).
Kartoza’s fork of the core QGIS project, where our contributions go before being merged
upstream, is https://github.com/kartoza/QGIS
Examples or QGIS work that are not described in their own section herein:
•

Improved Simplify tool

•

Improved metadata system (from v3.0)

•

GeoNode client (from v3.0)

5.1.1 PLUGINS
•

Kartoza / Linfiniti developed the Stream Feature Extractor plugin under contract to
Terrestris
◦

•

https://plugins.qgis.org/plugins/StreamFeatureExtractor/

As part of the World Bank GeoNode / GeoSAFE project described earlier, we needed a way
to generate QGIS projects automatically on QGIS server (without a user interface). So
Etienne Trimaille of Kartoza developed the ‘on the fly project’ server plugin.
Subsequently we have used it in many applications where we need custom output from
QGIS server.

•

◦

https://plugins.qgis.org/plugins/otf-project/

◦

https://github.com/kartoza/otf-project

As part of the Ogun State Land Information System described earlier, under contract to
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SpatialMatrix, we developed the Parcel Plugin for capture and management of land
parcels using coordinates or bearings and distances.
◦
•

https://github.com/kartoza/parcel_plugin

We developed the Surveyor General diagram downloader plugin under ontract to
Kirchhoff Surveyors
◦

https://plugins.qgis.org/plugins/SGDiagramDownloader/

Illustration 8: The Surveyor General Diagram Downloader plugin

5.2 GEONODE

In addition to contract work for GeoNode under the World Bank as described earlier, Kartoza has
made a significant investment in the core GeoNode project and in related projects necessary to
integrated QGIS server as an alternative map server to GeoServer.
•

https://github.com/kartoza/geonode

•

https://github.com/kartoza/geonode_qgis_server

•

https://github.com/kartoza/geosafe

•

https://github.com/kartoza/docker-geosafe/
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5.3 OSM REPORTER

Client: Internal Project
Technologies: Python, Bootstrap, Leaflet, Overpass (OSM API), Flask (python microframework)
Details: Here at Kartoza we are strong advocates of Open Source software and Open Data. The
OpenStreetMap project (http://www.openstreetmap.org/) is a great platform for community
contributed mapping data. Kartoza initiated a scholar project to capture building footprints for
Swellendam using OpenStreetMap. To aid this, we built the open source osm-reporter tool to
provide details of contributor levels in a given area. The project was subsequently taken up by
others (e.g. the Humanitarian OpenStreetmapTeam) who contributed additional functionality.
Url:
•

http://osm.kartoza.com

•

https://github.com/kartoza/osm-reporter
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5.4 PROJECTA

Projecta started life as a visual changelog tool for InaSAFE and QGIS. It is now close to launching
as a commercial platform for project changelogs, auto-build websites, certification, etc.
•

https://github.com/kartoza/projecta

•

http://changelog.qgis.org
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5.5 TOPOSTYLE

Illustration 9: 1Map publishes NGI 1:50000 topographical data based on the Topostyle
project
National Geospatial Information (NGI), South Africa’s national mapping agency, supplies free
topographical data to the public. Yet they do not supply the map styles. So, if you want a
topographical map sheet you need a paper one or a scanned digital version. Our Topostyle
project is an attempt to emulate the official styling with QGIS and SLD styles and map
compositions.
https://github.com/kartoza/topostyle
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5.6 KARTOZA MAP GALLERY

Some of the web maps that Kartoza has worked on are published in our gallery. They use
technologies like QGIS and docker-osm.
•

http://kartoza.com/en/kartoza-maps-gallery/

•

http://maps.kartoza.com

•

https://github.com/kartoza/maps.kartoza.com

5.7 DOCKER-OSM
This project lets you maintain your own PostGIS database of a custom subset of OpenStreetMap
data and keep it up to date automatically via regular downloads of OSM diffs.
https://github.com/kartoza/docker-osm

5.8 SOCIAL TENURE DOMAIN MODEL (STDM)
The STDM follows international standards in facilitating the documentation of land rights and
tenure that fall outside formal cadastral systems.
Kartoza has conducted technical developer training (in Nairobi) and Gavin Fleming is on the
advisory board.
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https://stdm.gltn.net/

5.9 KARTOZA DOCKER PROJECTS
Our preferred means of packaging and deploying systems is with Docker containers. To this end
we maintain several of our own repositories or modified forks of other repositories. These repos
contain the Dockerfiles and related configuration components required to build each Docker
image.
•

https://github.com/kartoza/docker-postgis

•

https://github.com/kartoza/docker-mezzanine

•

https://github.com/kartoza/docker-nginx-django

•

https://github.com/kartoza/docker-pg-backup

•

https://github.com/kartoza/docker-geoserver

•

https://github.com/kartoza/docker-geogig

•

https://github.com/kartoza/docker-qgis-desktop

•

https://github.com/kartoza/docker-qgis-server

•

https://github.com/kartoza/docker-sftp-backup

•

https://github.com/kartoza/docker-translation

•

https://github.com/kartoza/docker-osm

•

https://github.com/kartoza/docker-btsync

•

https://github.com/kartoza/docker-mapserver

•

https://github.com/kartoza/docker-mapproxy

•

https://github.com/kartoza/docker-qgis-base

•

https://github.com/kartoza/docker-qgis-orchestration

•

https://github.com/kartoza/docker-django-base

•

https://github.com/kartoza/docker-grass

•

https://github.com/kartoza/docker-sentry

•

https://github.com/kartoza/docker-metacat

•

https://github.com/kartoza/docker-geonode

•

https://github.com/kartoza/docker-django

•

https://github.com/kartoza/docker-africa-map
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5.9.1 KARTOZA DOCKER HUB
For ease of deployment we maintain pre-built, auto-updating images on Docker Hub. When there
is a change in the Docker code in the GitHub repositories listed above, Docker Hub picks them up
and updates the images.
https://hub.docker.com/search/?
isAutomated=0&isOfficial=0&page=1&pullCount=0&q=kartoza&starCount=0

5.9.2 KARTOZA RANCHER CATALOGUE
We have adopted Rancher Catalogues as our preferred tool for orchestrating, maintaining and
scaling full stacks of Docker containers.
https://github.com/kartoza/kartoza-rancher-catalogue
http://rancher.kartoza.com

5.10 WMS LEGEND FOR LEAFLET
This project is an extension to Leaflet that adds a legend to a web map with a GetLegendGraphic
request.
https://github.com/kartoza/leaflet-wms-legend

5.11 DJANGO WMS CLIENT
This is a Django app that allows you to point at a WMS service and add a Leaflet web map page to
a Django website.
•

https://github.com/kartoza/django-wms-client
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6 APPENDIX: FREE AND OPEN SOURCE SOFTWARE (FOSS)
We are free open source software (FOSS) solution providers. FOSS software is free as in liberty – you
can take the software and re-purpose it to your needs without artificial restrictions. For example
proprietary software vendors typically use things like per-seat licencing, prohibition of modification
or reverse engineering, onerous licencing agreements etc. to restrict what you can do with their
software. FOSS lets you meet your organisation’s software needs without locking yourself in to a
particular vendor. It promotes the idea of local empowerment and building local economies and skill
bases. The freedom to view and modify the source code of your software means that you can use
any staff member or service provider with the necessary skills to adapt the software to your needs.
In short it treats you like a first class citizen, affording you all the rights you need to take control of
your IT infrastructure.
Other FOSS benefits include
•

Using FOSS results in a lower TCO (total cost of ownership)

•

Simpler procurement – you don’t even have to procure any software! Just services.

•

Compliance with the the South African Government FOSS Policy
http://gissa.org.za/special-interest-groups/open-source/open-gis

As part of our commitment to FOSS GIS we donate a substantial amount of staff time towards the
QGIS project and to other open source projects that we develop in house. We also encourage our
clients to release the work they sponsor under the GPL licence and incorporate it into projects such
as QGIS where possible. This approach is beneficial in many ways:
•

The code sponsored by the client does not become 'orphaned', but rather gets maintained
indefinitely.

•

The code may be extended and enhanced by others to the benefit of the original sponsoring
client.

•

The client sponsoring the work garners goodwill, exposure and positive marketing from the
tens of thousands of users of the software.

•

Contributing back is quid pro quo – our clients benefit from the work of others which allows
them to implement a solution at far below normal market costs – it is only equitable to
contribute improvements back so that others may receive the same benefit.
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