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ANNEXURE B 

 
NATIONAL BIODIVERSITY INFORMATION SYSTEM (NBIS) HIGH LEVEL 

REQUIREMENTS 
 

The purpose of this document is to provide a list of requirements for developing a National 

Biodiversity Information System (also known as Biodiversity Advisor) and a suite of software 

tools to serve the biodiversity data portal for South Africa (national approach). This 

document aims: 

 To reflect the key requirements and proposed actions for the project; 
 To provide sufficient detail that readers can understand the objectives, scope and 

plans for the project; 
 To ensure high level requirements surrounding the design and implementation of the 

National Biodiversity Information System are documented and understood prior to the 
commencement of the tendering process. 

 
Introduction 
 
The challenge is to ensure that the transformed system meets the needs of partners, builds 

on established strengths, has solid foundations and is supported by the appropriate 

standards and policies. The vision of the National Biodiversity Information System is to 

provide a framework to enable the following characteristics to emerge: 

1. A modular, reusable, high-quality, cost-effective and evolvable integrated system that 
can grow; 

2. Facilitates and provides a centralised and standardised platform for a coordinated 
process on biodiversity monitoring and reporting (e.g. National Biodiversity Assessment 
(NBA) / State of Biodiversity); 

3. Ensures that the SANBI’s digital information is made available online with the least 
amount of effort for data capture or maintenance to support contributors, managers and 
users of biodiversity information. 

4. Meets the needs of national, provincial and local government, conservation agencies, 
researchers and data providers; 

5. Holistically manages all biodiversity information, supports researchers, conservationists, 
policy and decision-makers in achieving their goals, supports planners in making 
sensible decisions and helps the SANBI understand the anthropogenic impact on 
biodiversity, all with great ease. 

6. Priorities for the system should be guided by the SANBI’s mandate and areas where the 
SANBI is currently working and providing leadership. 

7. Caters for varied connections to the internet; 
8. Allows the publication of structured data directly on the web through APIs or Linked 

Data; 
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9. Follows the policies and principles that states how the SANBI fulfils its mission and 
enables decision-making. Please refer to the following documentation on the Biodiversity 
Advisor (http://biodiversityadvisor.sanbi.org/online-biodiversity-data/access-and-policy/): 

 Guiding principles and values governing the SANBI’s approach to managing 
information and Information and Communications Technology (ICT); 

 Biodiversity Information Policy Framework Principles & Guidelines. 
 SANBI Biodiversity Information Policy Series–Digital Access to Sensitive Taxon. 
 SANBI Biodiversity Information Policy Series–Intellectual Property Rights. 

10. Use Web Services which will future proof the implementation and will make future 
development easier. 
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Table 1: Requirements details (proposed solutions) 
 
The final details have to be agreed upon at the design stage of the project and include other features and functions that may arise throughout 
the duration of the contract. The requirements listed below are initial guidelines based on a user needs analysis conducted to determine the 
SANBI’s biodiversity information requirements. This analysis was achieved via a web-based survey, workshops and discussion groups. Further 
requirements will be added to this list as the project progresses. 
 

Ref Requirements Comment 

User Interactive Views 

 Website content All content related to the National Biodiversity Information System (also known as Biodiversity 
Advisor II) is currently available on http://www.biodiversityadvisor.org.za/ 

 Advanced and simple search functions 
across the system 

The site must use a standard way of presentation to provide users with rich interactive 
experiences. Users must be able to complete tasks in the minimum time and the site must 
therefore be highly intuitive. The system should be flexible to accommodate future legislative 
changes or additional projects with minimal modification. All databases should be configured so 
that they can be queried easily. 

 Data from any place in the system is 
accessible from any other place in the 
system–interoperability. 

The SANBI’s core data is primary biodiversity data (genetic, species and ecosystem records) and 
Geographical Information System (GIS) data and there should be seamless movement between 
these areas. The system must have the ability for real-time data updates. 

 The system must provide on screen 
tooltips for users to access quick guides 
on the system. 

Hyperlinks must be editable by administrator and must link to online video tutorials showing how 
each tool is used or manuals. 

 A comprehensive user guide and online 
help function must be prepared. 

Online and printable user manual, that must be tagged and in searchable format. 

System Requirements 
1BIMF A single user point of entry which builds 

on the established brand, currently 
known as the Biodiversity Advisor 

Consistent branding across the system but preserving the attribution and citation thread even 
though it is a derived automated outcome delivered to the end user. 

BIMF Attribution and citation The sharing of the data held by the SANBI, takes place within a framework of due attribution. 
Users are required to publicly acknowledge the data providers whose biodiversity data they have 
accessed and used. Data citation mechanisms (every time the data is used, downloaded or 
referenced) it adds weight to the dataset. A balance needs to be found to preserve branding and 
still acknowledge the data owner. 

                                                           
1
 Biodiversity Information Management Forum 
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Ref Requirements Comment 

BIMF Taxonomic backbone (taxonomic 
concepts) 

Establish a system that manages a taxonomic backbone (taxonomic concepts) for the country. 
Species data builds on a taxonomic backbone (morphological, biological and phylogenetic), with 
agreed taxonomic names, with links to enrichment data. http://www.e-
taxonomy.eu/files/C3.2.1_Contribution_to_the_Global_Name_Architecture%20_GBIF_ECAT%20
white%20paper_.pdf. Species checklists (national inventories/taxonomic checklists). Have an 
accessible checklist that reflects the latest nomenclature and classification with the reference for 
the changes made. Currently all zoological checklists are captured in MS Excel and species pages 
in MS Word. SPECIFY is being considered. The plant checklist will be produced from BRAHMS. 
Available checklists on the Biodiversity Advisor: 
http://biodiversityadvisor.sanbi.org/research-and-modelling/ 

BIMF Ecosystem backbone Descriptions (terrestrial and marine) 
Conservation status 
Interactive maps 
Relevé data 

Zoo Species Classification and National 
Ecosystem Classification System 

Adhere to a durable classification system. Classification: main levels only but there must be 
flexibility in terms of the number of levels (some taxa may need more levels than others; also may 
need to think about non-formal classification (e.g. monocots and dicots; more commonly used 
taxonomic levels than those used by Catalogue of Life for animals). 

 
Requirement from BIMF 2012: Need to consider nomenclatural and classification changes for 
taxonomy component of the records submitted. Need a field for old and new names. Introduce a 
review process for taxonomy components of records submitted, using taxon experts. 

eFlora Transparent versioning of data with 
history maintained. With certain 
datasets a time stamped archiving 
process will need to be developed for 
research purposes 

The national species checklist is an inventory of the species (plants and animals) in South Africa. 
There should be one list with recommended names and synonyms which is published once a year 
however updated throughout the year. The lists are compiled by experts. There is a need to 
include alien species in these checklists. South Africa has over 65,000 described species of 
animals2 and 20,500 species of plants3. 

 Invasive Species Management 
integration 

The National Environmental Management: Biodiversity Act (2004) identifies 238 of these non-
indigenous species as invasive and in need of some management intervention. Accurate and 
accessible data on distribution and likely spread of invasive is required in order to make key 

                                                           
2
 Hamer, M. (2013). A National Strategy for Zoological Taxonomy (2013-2020). Biosystematics Department. South African National Biodiversity Institute. 

http://www.sanbi.org/sites/default/files/documents/documents/national-strategy-zoological-taxonomy.pdf 
3
 Klopper, R.R., Hamer, M., Steenkamp, Y., Smith, G.F. and Crouch, N.R. (2010). Richest of the rich: South Africa’s biodiversity treasure trove. Quest 6(3): 20–23. 
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Ref Requirements Comment 

decisions regarding which species to target first and the most appropriate management plans for 
particular species. This includes Water Weed Biological Control Information (currently an MS 
Access database and Water Information Management System.  

 Terrestrial and marine map viewers Terrestrial and marine map viewers have been developed in order to facilitate the presentation 
and mapping of both terrestrial and marine biodiversity. 

BIMF Develop an API for the import and 
export of data by data partners. 

The API needs to meet current and future requirements. The API needs to be endorsed by data 
partners. 

Security Requirements 

BIM Biodiversity passport (security) to 
facilitate differing levels of access 
 

User permissions should be setup so that the general public has access to all data except 
sensitive species; data related to potentially illegal activity or data that can be used for financial 
gain of some sort. However data partners with approved MoU’s should have access to data 
related to the MoU. The system needs to be able to allow the system administrator to assign new 
roles at any stage, and assign specific functionalities to any role as required. 

GIS Requirements 

 Support, maintain and develop the 
current Biodiversity GIS system. Any 
new platform will be required to mimic 
the functions of the existing system 
(http://bgis.sanbi.org/). Any new 
platform will contain all datasets and 
layers as they exist in the current 
system. 

Ensure that international GIS standards are followed at all times. Improve and expand on the 
quality of the data, technology and user interaction in order to provide the best possible analytical 
tools for interested parties. Give a better overall user experience through the use of online tools 
and sharing of datasets and layers through web services and data downloads. 

 Mapping facility/capability Mapping capability needs to be optional. Users can work in the traditional tabular format or in a 
mapping/spatial format. Mapping system should be enhanced in order to: 

 Provide a publically accessible portal to biodiversity data; 
 Produce on-line dynamic maps of South Africa’s biodiversity; 
 Provide high quality biodiversity data to local authorities and decision-makers for strategic 

planning and development control, as well as those undertaking environmental 
assessments; and 

 Assist in the assessments of, and reporting on, the status of South Africa’s biodiversity. 

 Ability to select an area and export all 
available data 

Per the mapped datasets and layers. The system must allow users to select options to determine 
the details to be printed on the maps. 

BGIS Basic navigation tools Basic navigation tools (zoom & pan) are a core aspect of any GIS system. 

BGIS Spatial bookmark Identifies a particular geographic location and saves it for reference later. This is especially useful 
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Ref Requirements Comment 

if a user only works in a specific location (e.g. Springbok area) and does not want to manually 
navigate to that area EVERYTIME he or she opens an interactive map. 

BGIS GIS system should be able to identify 
features 

Identify tools are used to determine the attribute values of a certain feature. Example of use: South 
African Veg Map contains approximately 440 vegetation types (or features). Each feature has a 
slightly different hue to distinguish it from one another. Unfortunately with that many colours it is 
difficult for the eye to easily determine the exact vegetation type from the legend. A much similar 
method is to simply use the identify tool. 

BGIS Use drawing tools to capture or trace 
underlining features e.g. trace the 
outline of a wetland from satellite 
imagery. 

Drawing tools should allow for editing of nodes and vertices. 

BGIS Select by attributes. Using an SQL 
query expression, features meeting the 
criteria are highlighted. 

Example of use: Allows users to determine how many vegetation types are considered critically 
endangered. 

BGIS Search functionality for maps and 
website content 

Keyword search functionality embedded in interactive maps. Users should be able to search 
geodatabases for specific SG21code, town, river, national parks, etc. 

BGIS Print function The print functionality allows users to convert their maps into a .pdf, jpeg, gif & png. Each map 
should contain a legend, scale bar, north arrow, disclaimer and the SANBI logo. Users should also 
be given the opportunity to add notes to the map. 

BGIS Clip function The clip function uses the boundaries of a shapefile/graphic to act as a cookie cutter, extracting 
data from the underling shapefile.  Example of use: The boundary of Cape Town municipality is 
used to clip information from the South African vegetation map. At the end process the user will 
have a shapefile of the vegetation types for the Cape Town municipality, only.    

BGIS Customisable Legend BGIS interactive mapping system is displaying all the features of a particular shapefile in the 
legend, even if only two of those features are displayed in the map. 

BGIS LUDS tracking system The BGIS Land Use Decision Support (LUDS) tool allows users to select an area of land and 
produce an assessment report listing all the important biodiversity features (e.g. vegetation types, 
ecosystem status) occurring on that area of land. The BGIS website requires a system that tracks 
where in the South African landscape LUDS assessments have taken place. 

BGIS Enhance LUDS tool Tool creates a report listing all the important biodiversity features occurring in a user specified 
area. User specifies the area using either line or polygon graphic tools. At the moment users can 
only specify the area of interest using a polygon or rectangle drawing tool. 

BGIS Documents uploaded to site 
automatically dated 

The date of upload is automatically captured in the document’s URL. 
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Ref Requirements Comment 

BGIS Export as kml After digitising or uploading x,y coordinates to the interactive maps, users should be able to export 
these outputs as kml files.   

BGIS Save session to computer All maps created or edited by the user, can be saved. Users should have the ability to view and 
edit saved maps. A secure repository or library is needed to store users’ maps. 

BGIS User data can be downloaded, 
uploaded and interrogated 

Provide geospatial technology and expertise to build maps and apps that communities can use in 
biodiversity planning and decision making by offering comprehensive and freely accessible spatial 
biodiversity planning information. 

BGIS Complete and accessible metadata Implement a framework of fundamental geodatasets with accessible metadata. 

SIPs Investigate the restructuring of the 
SANBI information systems to support 
national planning imperatives such as 
the Strategic Integrated Projects (SIPs). 

Enabled through the National Infrastructure Bill to be used as infrastructure development in the 
country. The SANBI to monitor the impact on biodiversity. 

Data Requirements 

Zoo4 Develop species pages similar to those 
in EoL 

Currently species data is held in a number of different SANBI websites and all the information 
should be available from one portal. Species includes plants, animals and fungi across terrestrial 
and marine environments. 

BIM Create a linked data framework 
 
 

Ensure global compatibility (GBIF, BHL, EoL, iBOL, WFO) 
GBIF: http://197.189.235.147:8080/iptsanbi/  
EOL: http://eol.org/api 
BHL: http://biodivlib.wikispaces.com/Developer+Tools+and+API 
iBOL: http://iphylo.blogspot.co.uk/2012/02/linking-gbif-and-genbank.html 

 Literature and publications (BHL) Provide access to all newly published references (copyright infringements need to be dealt with) 

 Institutional repository Integrate Dspace as SANBI’s institutional repository 

Zoo A system that will be nationally 
compatible with systems used by other 
institutions 

Specify is a database software application for museum, this needs to be investigated and 
integrated. URL: http://specifyx.specifysoftware.org/ 
The integration of datasets such as Butterfly, Reptile, Line fish 

People Requirements 

LP Southern African Friends and 
Researchers Indexing Specimens, is an 
example of a crowdsourcing project 
(digitisation projects are outsourced to a 
distributed group of people (e.g. capture 

Community based transcription of archival and natural history collections. An indexing process in 
that images of specimens, field notes or collecting registers are indexed independently by two 
indexers and the indexing results compared, and any discrepancies arbitrated by the validator who 
selects which is more appropriate, or doing the best possible to correct the information where 
neither seems to be an appropriate transcription. 

                                                           
4
 The SANBI Strategy for Enhancing Zoological Work 

http://197.189.235.147:8080/iptsanbi/
http://eol.org/api
http://biodivlib.wikispaces.com/Developer+Tools+and+API
http://iphylo.blogspot.co.uk/2012/02/linking-gbif-and-genbank.html
http://specifyx.specifysoftware.org/
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Ref Requirements Comment 

of herbarium labels) See http://volunteer.ala.org.au/. A local copy of the crowd-sourcing platform DigiVol needs to be 
integrated. 

 Threatened species and habitats Users should also be able to search for species or habitats by name or conservation status. This 
search will generate a detailed profile of the selected species or habitats. This profile will include 
information on different aspects of the species’ or habitat’s ecology, as well as a photograph and 
distribution map. This is currently available for plant species on http://redlist.sanbi.org/ however 
needs to be developed for animals. 

 Legislation (excluding provincial) Threatened and Protected Species (TOPS) and Convention on International Trade in Endangered 
Species (CITES) 

 Analysis of own data online Tools for analysis of users data should be made available e.g. http://posa.sanbi.org/tools.php 

Reporting and Auditing Requirements 

BIM National counts Consolidation on an annual basis of all biodiversity data collected, recorded and published in 
South Africa. 

 Gathering stats (google analytics) This should be more than just keeping of records regarding usage; it needs to provide data that 
refines the system to meet the requirements of current and potential users that should evolve over 
time. Ability to monitor who is downloading or which dataset are being downloaded. 

BIM Feedback errors in data to data owner 
value adding 

Feedback from stakeholders needs to be built into the system allowing tracking of usage and 
facilitating data quality feedback. 

General Requirements 

BIM Flag and secure sensitive data The SANBI has a sensitive taxon list, which can be used to filter out sensitive data 

 Online video tutorial showing how each 
tool is used 

Publish supporting documentation and roll-over instruction for each tool 

 Terms and Conditions Users of the National Biodiversity Information System are required to accept the Terms and 
Conditions of a Data Use Agreement before they can avail of the live biodiversity facility. Users 
must also comply with any additional terms and conditions that may have been set by the provider 
of particular datasets. Any such additional terms and conditions are presented to the user through 
the metadata for the data concerned. 

 

http://volunteer.ala.org.au/


9 
 

Technical details for off-line mobile apps 
 
All apps should include tablet support providing a customised experience for tablet users 
making it more appealing. Apps 1 to 3 need create, edit and remove entities, allowing users 
to manipulate data, so providing appropriate entry fields and validating data that is entered. 
 
Mobile App 1: Accessions docket (gardens) 

The aim of the app is to assist horticulturists and plant collectors to capture plant collection 

data while in the field and on field trips. This will significantly improve the transfer of data to 

the Living Collections module of BRAHMS. 

This application needs to take advantage of the GPS, built-in maps and navigation to record 

the precise location of where a plant was collected and camera functionality on the device 

should attach images. The collecting details need to be captured by the horticulturist in the 

field (e.g. collector, locality, site and species information, as well as garden and herbarium 

information) and the system needs to upload the data to a Rapid Data Entry (RDE) file 

(Living Collections) on BRAHMS for quality control and final transfer to the main system. A 

total of 73 fields will be captured. 

Mobile App 2: Inventory assist (gardens) 

The aim of this tool is to assist horticulturists and plant recorders with accurately recording 

garden inventories (check the status and record the number of plants in a garden bed). This 

will significantly increase the accuracy of the Living Collections module in BRAHMS and 

provide a paperless environment so removing mistakes when having to recapture the data in 

BRAHMS. 

The application needs to show the accession details (e.g. species name, plant number, 

collector number, planting summary, collection specimen number, last inventory date and 

person, etc.) of the garden bed depending on which garden bed is selected. The average 

garden bed can show the accession details of 50 plant species. The plant recorder needs to 

capture the necessary data to complete the inventory task. Accession details should be 

sorted alphabetically by species name or numerically by default on the plant number. This 

app will connect through to BRAHMS. 

Mobile App 3: Field collecting label (herbarium) 

The aim of the tool is to assist herbarium staff and plant collectors with capturing herbarium 

plant collection data while in the field. This will significantly improve the transfer of data to 

the Botanical Records module of BRAHMS via an RDE. 

Again the application needs to take advantage of the GPS, built-in maps and navigation to 

record the precise location of where a plant was collected and camera functionality on the 

device should attach images. 

Mobile App 4: Garden guide (in your pocket) 

The aim of the tool is to provide a guide of the garden to assist visitors in finding iconic 

plants and features. This will increase the value and enjoyment of their experience.  
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The map feature needs to show nearby entities on a map (e.g. nesting area of the spotted 

eagle owl).  A photo sideshow should be built into the app so that users can see the photos 

of interesting plants or places in the garden related to each of locations they are tracking. 

The app needs to include a basic search of plant species with the added option of filtering 

the list based on selected criteria (e.g. currently flowering plants).  Push notification need to 

be included sending versatile application-centric information to the user in a timely fashion 

(e.g. user will receive alerts about potential rain). 

Basic analytics support is needed giving insight into how popular different parts of the 

application are and uncover any problems users might be experiencing. 

Mobile App 5: BGIS Fieldtrip 

The aim of the BGIS app is to improve the efficiency of field operators. The app should 

provide a simplified version of the current BGIS interactive maps. Users will have access to 

the basic functionality of all the data layers currently available on the BGIS site, 

Environmental practitioners will be given the necessary tools to collect valuable data while 

onsite. Users need to be able to navigate around the maps (zoom in and out, pan), switch 

layers on and off, and capture basic data. This basic data capture will enable users to record 

features in the field to support their projects. The ability to have accurately positioned notes 

and images is often a great help and removes the onerous task of sorting out which photo or 

field note relate to a particular location. 

Again the use of location aware technology will be important and maps need to be streamed 

to their mobile device providing access to high quality background mapping in the field. 

Maps must be available in off-line mode (where there is poor, or no, 3G network coverage). 

Users must be able to capture basic location information against a variety of media 

(text/audio/images). Users must be able to export the data that they collect into a standard 

format. 

Please note: The service provider will be expected to train the SANBI’s staff with regards to 

application maintenance. 


