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Introduction

CapeFarmMapper is an online mapping application developed by the Western Cape Department of
Agriculture (WCDoA). The purpose of the application is to assist users with spatial information queries

and decision making in the fields of agriculture, farm planning and environmental management.

The application provides access to numerous spatial data sets in the WCDoA spatial database, with
functionality to view, search and query the cadastral, demarcation and resource layers. Other
available tools allow users to create data, import and export user generated spatial data, create maps,
share map views and access geoprocessing services on the WCDOoA map server.

CapeFarmMapper version 2 has many improvements from the first version in terms of HTML
framework used for the user interface, a new mapping API, better layer control, individual graphic
manipulation and labelling and additional geoprocessing tools. The application is compatible with all
modern browsers e.g. Google Chrome, Firefox, Edge, Internet Explorer 10+ and Safari.



Application User Interface

The user interface has a responsive design and can be used on desktop/laptop computers and
tablet devices.

Interface Layout
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Figure 1: The layout of the application user interface

Map Canvas
The map canvas handles all the user interaction with the layers and graphics. A user
can click anywhere on the map canvas to retrieve location and feature information.

] Panellcons
Icons representing the different panel options. By clicking an icon the panel content on
the right side of the page will change.

[C] Panel Content
All layer options and tools are available in the panel content box. To change the panel
content, click a different panel icon.

[ overview Map
Small map to indicate the current extent of the map canvas boundaries. The visibility
can be toggled by clicking the arrow icon in the bottom left corner of the map.



Panels
The content of the panel on the right side of the page is controlled by the panel icons in the header

bar. The title of panel option will appear when the mouse cursor moves over any of the panel icons.

1 2 3 4 5 6

Layers (1)

The Layers panel consists of three internal tabs: Layers, Query Results and Legend. The Layers tab

contains all the available basemap and layers that have been added to the map. The Query Results

tab shows the map click results, which includes information from the Surveyor-General, demarcation
information and t he ac tThelegendtls movides alegénd of therclasdified a | u e s
symbology for the visible map layers.

Navigation (2)
The Navigation panel contains tools to set the map extent, findtheus er 6 s | ocati on (on
device) and to find a coordinate based location. The current view properties are also described in

this panel.

With the navigation toolbar the user can zoom to the initial extent, go back and forth in the map extent
history, zoom to the graphics in the map and activate the geolocation.

The panel also provides a facility to find a coordinate using either the Decimal Degrees or Degrees-

Minutes-Seconds format.

Search (3)

The Search panel provides the functionality to search the Surveyor-General farm and erven cadastre
databases or an address or place from the Esri World Geocoder service. The user can use the SG
Region Filter to refine the search extent for any of the Surveyor-General cadastre databases. The
results of the search will be added to the map as graphics.

Drawing Tools (4)

The Drawing Tools panel provides flexible drawing, editing and labelling functionality to the user. The

available drawing geometries are points, lines, freehand lines, polygons, freehand polygons, circles

and rectangl es. Once a graphic is created, the us:s
symbology of the selected feature and add a label to the feature on the map canvas. The labelling

options allow a user to use multiple attributes of the graphic to be displayed in the feature label.



Tools (5)
The Tools panel is a new addition to CapeFarmMapper version 2 and provides the user with server-
side geoprocessing tools. Here a user can do coordinate conversion, create buffers around features

and generate an elevation profile for selected line features.

Import/Export (6)
The Import/Export panel allows the user to export drawing and selected cadastre features to KML and
Shapefile. It also provides an import facility to create graphic features from for GPX, KML/KMZ and

Shapefiles.

Map Export (7)
The Map Export panel is used to generate a digital map (JPEG or PDF) of the content on the map

canvas. The user can customise the layout and extent of the output map.

Share Map Scene (8)

The Share Map Scene icon opens a modal dialog box with a hyperlink that can be shared. The
hyperlink contains a reference to the current map view and active layers and when opened will take
the user to a new instance of CapeFarmMapper with all the active layers from the share scene

automatically activated.

About (9)
The About icon opens a modal dialog box with information on the application. The four tabs in the
dialog box provide different content for fAboutg a Help section with links to the user manual, the

changelog of updates and modifications, and a Contact section with relevant contact information.



Workflows

This section provides explanations on how to use the application interface, layers and tools as well

as how to accomplish different tasks through the workflows described.

Using the Map
The map canvas is the main component of the application interface. It is used to view the various
available layers, create and manipulate features with the drawing tools and to execute the

geoprocessing tools on selected features.

Moving the map: The user can move the map extent around by holding the left mouse button down
and dragging the map.

Change zoom level: To change the zoom level the user can either use the zoom control buttons in

the top left corner of the map or use the mouse scroll wheel.

Zoom to area: A user can zoom to a selected area by holding down the Shift button on the keyboard

and drawing a rectangle on the map.

Clicking on the map: By clicking anywhere on the

Location Information

map within the Western Cape boundary, the user
Lat: -33.210870 | Lon: 18.809272

will be presented with a popup dialog containing Resource Layers

information of the cadastre at the click location, as .
SG Farm Portion Info

well as details of any of the actively selected layers Select | Focus | Add Graphic Feature

. . Mame: GROOT VLEI
in the Resource Layers section. The user can Farm Nr: 400

) Area (Ha): 340.72
switch between the SUNeyor-General and 5G Code: C04600000000040200000

. . . SG Region: MALMESBURY

Resource Layers information tabs in the popup, Legal Status:  Registered

. . . . : Working Status: Current
which will stay active for any further map click S Ter e Gl Ta

events.

Small grain grazing

In the Surveyor-General tab of the popup window there are three function links for each identified
item:
1 Select: highlights the selected cadastre item with a red outline and adds the item to the search
results in the Search panel.
Focus: zooms in to the identified cadastre.

Add Graphic Feature: Converts the cadastre boundary to a drawing graphic feature and adds

the graphic to the list of drawing graphics, which can be edited like any other drawing graphic.



The Surveyor-General tab in the popup also contains a Click to download link that enables the user

to download any available scanned diagrams from the Surveyor-General database for the selected
cadastre. Clicking the link will open a dialog box with download links to each of the available diagram

documents.
Surveyor-General Diagrams
Click on links to download
« Diagram 1: /images3/96/10RUVJ01.TIF
» Diagram 2: /images3/98/10RUVLO1.TIF
Close
The Resource Layers tab of the popup shows the B e e {1 WWheRT 2078 hat

Location Information (]

identify result for any visible Resource Layers item.

. . . Lat: -33.234564 | Lon: 18.202419
The Convert Feature to Graphic function link allows a | Lon

. . | Surveyor-General
the user to convert the identified feature of for any '

Crop Census 2017 /18 (Winter)

vector layer item to a drawing graphic. This graphic
Description: Planted pastures

can be modified with the drawing tools and also be Crops: Planted pastures (perennial)
] ] ) 8 Irrigation: Dry land
used as an input for the geoprocessing tools. This § Area (Ha): 4.04

Date: 2017-10-24

functionality makes it easy to capture/convert many O Convert Featurs to Graphic

features from a layer to drawing graphics without

having to redraw and digitise the features.

For the long term climate layers (Rainfall, Temperature, etc.), the identified result is accompanied by
a View Graph function link, which will open a dialog window that contains a bar graph of the long-term
monthly values for the selected climate parameter. The Data Table button will expand the graph

values as a table.

= = Long Term Climate Graph (1950 - 2000
Location Information | : ph ( )
Surveyor-General | | Resocurce Layers Long Term Monthly Rainfall Median

Bl mm
Land Capability

Description: Non-arable; low to moderate
potential grazing land

Grouping:  Grazing

Mean Annual Rainfall

Data Table

mm: 379.00 View Graph

Close




Using the Layers
The layers form the base of all map queries in CapeFarmMapper, providing information on Surveyor-
General cadastre and underlying resources. All layers are contained in the Layers tab of the Layers

panel.

Changing the Basemap: The basemap refers to the background imagery or map in the map canvas.
To change the basemap the user has to click the Basemap dropdown list and select any of the
basemap options. A check mark next to the name of a basemap option indicates that it is the currently
selected and active basemap. Note that not all basemaps have all the visibility scale levels available,

e.g. the Esri Delorme basemap is only visible up to zoom level 12 (1:144,448).

The Sentinel-2 basemaps provide 10mx10m resolution imagery y
2018-10-31 HH

from the Sentinel-2 satellite. On selecting any of the Sentinel-2
basemaps, a date picker will appear in the top left corner of the
map. Sentinel-2 provides imagery every 5 days for the same area
i in CapeFarmMapper only satellite scenes with less than 50% cloud

coverage are selected for display. The three Sentinel-2 basemap options are:

1 Natural Colour: a natural colour image utilising only the RGB bands.

1 NDVI: Normalised Difference Vegetation Index is a common remote sensing method used to
indicate vegetation activity by measuring the values in the Near Infrared spectrum. For the
NDVI layer, red areas indicate poor or no vegetation activity, while the greener areas indicate
healthier and more vigorous the vegetation activity. Blue is an indication of water or high
reflective surfaces like building roofs.

1 SWIR: The Short-wave Infrared layer is used to visualise vegetation activity. The bright green
areas indicate healthy vegetation, while the brown to red areas indicate poor or no vegetation

activity. The SWIR layer is also handy to identify land clearing activities or burn scars.

Adding Layers to the Map: To add more layers to the Query Results  Legend
map, click the Add Layers to Map button. This action will

open the Layers modal with four categories (Surveyor- Basemap ~

General, Demarcation, Resource Layers and Custom

Layers) to choose from. A user can click on the various , _
Load layers from previous session?

layer heading tabs to switch between the different
Yes Mo

categories, from where a layer can be added to the map.

The option to load layers from a previous session is presented to the user a the start of a new session.

Clicking the Yes button will add all the layers to the map that were present in the previous session.



To add a layer to the map from the Layers modal, a user can click the plus-sign button

next the the layer title. The info button next to the layer title will open an information

box with the layer information.

The Resource Layers category
contains a text box to enter a

keyword for finding layers

easily. All layers related to the Land Types
keyword will appear in a list Soils & Geology (ENPAT)
below the text box. If the text Soil Types

box is cleared, the original list of ) o
Soil Erodibility

all the resource layers will
. Soil Clay & Depth
appear again.

Once the layer has been added to the map, the layer action
switch will appear in the Layers panel on the right. Layers will
appear under the heading of the category that is was added
from. Each layer that has been added can be activated by
clicking the checkbox to the left of the layer name. The three
icons that appear to the right of the layer title upon moving the
mouser cursor over the layer item are for the layer settings &
the layer information @ and removing the layer %. The layer
settings will enable the user to set the layer opacity
(transparency) with the slider input, while selected layers will
also have a Definition Filter to limit the layer features based
on a filter value, e.g. the Crop Census layer can be filtered to
show only featureofc r o p
retrieves the metadata of the selected layer and is displayed
in a modal dialog box. The remove layer icon will remove the

layer from the map and from the layers panel.

t y p e Thé lgyeranforenation.

+0 i

Surveyor-General Demarcation Custom Layers

Select a layer to add to the map view.

soll
06
L]
o0
o0
e

Query Results  Legend

Basemap ~

=+ Add Layers to Map

Surveyor-General Layers

Farm Portions

Demarcation Layers

Local Municipalities

Resource Layers

Grazing Capacity (2018) 00X
Crop Census 2017/18 (Winter)

Layer Opacity: 50%

]

Definition Filter
Select filter class

Crop Type v

Type filter value

Filter Value Examples:
apple, canocla, flower, orange, wheat, etc

Apply Filter Clear Filter

CapeFarmMapper also allows multiple resource layers to be displayed and queried simultaneously.

The layer order is determined by the order of activation, i.e. the first activated layer is at the bottom

while the second activated layer will be displayed on top of the first. The order of display can be

manipulated by activating the layers in the desired order. The Surveyor-General and demarcation

layers are always displayed on top of the resource layers.




Layer Categories: There are four different categories of layers in the layers modal. The Surveyor-
General layers are official demarcation layers for farm and erven cadastre, town boundaries and
administrative regions in the Western Cape and are sourced from the Department of Rural
Development and Land Reform: Chief Surveyor-General Office. The user can activate any of these
layers by clicking the checkbox to the left of the layer name. The Labels option for the layer becomes

available by moving the mouse cursor over the layer item.

The Demarcation layers are official demarcation boundaries as provided by the Municipal
Demarcation Board and indicate demarcation boundaries down to ward level. The user can activate
any of these layers by clicking the checkbox to the left of the layer name. The Labels option for the
layer becomes available by moving the mouse cursor over the layer item.

The Resource Layers provide information on agriculture, natural resources, conservation, land cover
and land use in the Western Cape. Some layers are available for the full extent of South Africa.
These layers are categorically grouped for ease of use. Clicking the category title will extend the
layers list to see all the layers available in the selected category.

The Custom Layers category allows users that ,
Add a custom ArcGIS REST Map Service to the map.

have access to additional ArcGIS Rest Services

Select Type:
to add their own Map Service or Image Service [Map Service v|
layers from the selected Rest service endpoints. Service URL:
The user must first select the Rest service type ‘httPS:NgiS-elseﬂburg-Gomfafcgisfrestfsewice
from the Select Type dropdown list and then (0: SA Conservation Areas v|

provide the Service URL in the text box. After
entering a valid REST endpoint URL, the layers of

the service will appear in the dropdown below the
text box. The user must select the layer to add to the map and click the Add Layer button. After
adding the Rest service layer, the layer item will appear in the Layers panel on the right with the same

functionality as any of the Resource Layers.

Layer Query: The Query Results tab in the Layers
panel provides the cadastre, demarcation and Click in the map for location information.

resource layers information of a map click event. This @ Show Map Information Window
is the same information as displayed in the popup of Lat: -33.238477 | Lon: 18.910788
a location based query. The Show Map Information

Surveyor-General »
Window checkbox provides the user with the option to
show or hide the map popup window on a click event, B
but the identify results will still be displayed in the

Query Results tab of the Layers panel. Resource Layers »



Layer Legend: The layer legend refers to the classified symbology of any active layer and is available

in the Legend tab of the Layers panel.

Map Navigation

The Navigation panel provides functionality for further map navigation.

Zoom to home extent: To return to the initial map extent (Western Cape), the user

= @
i @

can click the Full Extent button on the Navigation Toolbar.

Zoom to previous extent: To return to the previous zoom extent, the user can click

the Previous Extent button on the Navigation Toolbar.

Zoom to next extent: To go to the next extent of the zoom history, the user can click

the Next Extent button on the Navigation Toolbar.

Zoom to drawing graphics: The user can zoom to all the drawing graphics in the map

SRR

by clicking the Zoom to Graphics button on the Navigation Toolbar.

Show user location: A user can determine his/her current location by activating the

geolocation with the Show My Location button on the Navigation Toolbar. Once active,

the map will center on the device location and an orange pulsating marker @  will
appearonthemap. The userdéds |l ocation information wil/ be
the Navigation panel. The geolocation can be deactivated by clicking the Deactivate tracking button.
Clicking the Mark location button will create a point graphic on the map at the location indicated by

the orange location marker.

Find a location by coordinate: Find or navigate to

. . . . . Find Location -
a coordinate based location with the Find Location

Coordinate Format
# Decimal Degrees
Degrees Minutes Seconds

tool in the Navigation panel. The user can enter the
geographic coordinates (with WGS84 datum) in

Decimal Degrees or Degrees-Minutes-Seconds in the
Decimal Degrees

Latitude -33.12345

Latitude and Longitude text boxes and then clicking
on the Go to location button. Once a coordinate has

been entered, it will automatically be converted Longitude  19.12345

between Decimal Degrees and Degrees-Minutes-

Seconds format. Switching between the coordinate

format radion buttons will display the various formats for

the coordinate. Clicking the Go to Location button will move the map the the location of the coordinate
and display a blue marker at the location. Clicking the Mark location button will create a point graphic

on the map at the given location.

10



Bookmarks: Bookmarks provide a mechanism to store favourite locations in a list. The bookmarks

facility is located in the Navigation Panel. The bookmarks are saved as a browser cookie and will

automatically be loaded in a new session in the same browser on the same computer.

To add a new bookmark, pan and zoom the map
to the desired location and click the fiSave current
view to new bookmarkdbutton. A New Bookmark
dialog box will appear to enter a unique title for the
new bookmark. After providing a title for the
bookmark, click the Save button and the new
bookmark will be added to the list of bookmarks.
Once the bookmark has been added, the user can
click on any bookmark link and the map will pan
and zoom to the location set for the specific

bookmark.

New Bookmark

Please provide a title for the new bookmark:

Simonsberg|

Bookmarks »

A Save current view to new bookmark

Bookmarks

R Eisenburg
R Research Farm: Langgewens
M Research Farm: Outeniqua

R Research Farm: Tygerhoek

To remove a bookmark, hover the mouse cursor
over the bookmark link and click the X next to the
bookmark name. A Delete Bookmark dialog box
will appear to confirm the removal of the selected

bookmark.

Bookmarks

R Elsenburg
R Research Farm: Langgewens x
R Research Farm: Outeniqua

R Research Farm: Tygerhoek

11



Search for cadastre or address/place
The Search panel provides functionality to find farm or erf cadastre from the Surveyor-General

database, as well as an address or place as geocoded in the Esri World Geocoding Service.

Searching for a farm or erf: The user must select either the Surveyor-General Farm or Surveyor-
General Erf option from the Search Database list and type the search value in the search text box.
The search value can be any of the following options:

1 farm name, e.g. Nooitgedacht (as registered per title deed)

1 parent farm number, e.g. 123

1 erf number, e.g. 123

9 subdivision/portion number and farm number, e.g. 1/123

1 Surveyor-General unique 21-digit code, e.g. C06100000000012300001

@) CapeFarmMapper ver20.43 2 0 0 9 & =< @

. B : : cagaste Searcn

- = x[a ]
Mateh Type

® Exact Contains

Select Search Database

® Surveyor-General Farms
Surveyor-General Erven
Address or Place

Sy

B Senburg i SG Region Filter: ALL REGIONS ~

Zoom To All Clear All Data Table

Results from SG Farm Portions =

District: STELLENBOSCH @B ~

Ce Tt ELSENBURG 1/34
Esni South Africa. Esri. HERE. Gamin | DiﬂlalGlobe esrl

ELSENBURG 10/34

Erf x ELSENBURG 2/35
ELSENBURG 5/34
Farm Name Farm Nr SG Code Admin Region Local Mun. District Mun. Area (Ha)

ELSENBURG 6/34
ELSENBURG 6/34 C06700000000003400006 ~ STELLENBOSCH Stellenbosch Cape Winelands 475

ELSENBURG 7/34
ELSENBURG 7134 C06700000000003400007 = STELLENBOSCH Stellenbosch Cape Winelands 372

ELSENBURG 8/34
ELSENBURG 8/34 C06700000000003400008  STELLENBOSCH Stellenbosch Cape Winelands 021 ELSENBURG 9/34
ELSENBURG 235 C06700000000003500002 = STELLENBOSCH Stellenbosch Cape Winelands 0.94 ELSENBURG RE/2/34
ELSENBURG RE/34 C06700000000003400000  STELLENBOSCH Stellenbosch Cape Wi 19.98 y| Tommm s o Z

Figure 2: Search results from a farm name search

The user also has the option to limit the search results to a selected Surveyor-General administrative
region by selecting the region from the SG Region Filter dropdown list. To start the search, the user
can press the Enter key or click on the search icon. The results of the search will be added to the
map as graphics (red cadastre boundaries) and a list of the results will be displayed in a table below
the map or at the bottom of the Cadastre Search panel as clickable items. The search results list is

sorted by Surveyor-General region and then by cadastre number.

12



Search for an address or place: The Esri World Geocoding Service allows a user to search for a
place by common name or an official address by typing the search value in the search text box. The

search options are:

1 Address, e.g. 123 Strand Street, Cape Town
1 Place, e.g. V&A Waterfront

To start the search, the user can press the Enter key or click on the search icon. The results will

appear as a list of clickable items at the bottom of the Cadastre Search panel.

Drawing and Editing Features
The drawing tools are available in the Drawing Tools panel
. . Drawing Tools
and allow the user to create, edit and label user drawings
. . . Click a button to activate the drawing tool.
or imported feature graphics. The feature graphics created Hold down the CTRL key to enable snapping.

with the drawing tools form part of a temporary graphics o [A [N, @ @

2

layer on the map canvas. A separate graphics layer is used
for the search results graphics. Feature Info § Label Feature

Drawing features

The drawing toolbar gives the user the option to draw points, lines, freehand lines, polygons, freehand
polygons, circles or rectangle geometries. Activate the geometry type by clicking on the button for
the geometry type, after which the Deactivate Drawing button will appear below the drawing toolbar.

The user can zoom in and out and move the map around while creating the features.

The following methods are used to draw the different geometry types:

9 Points: single click in the map at the desired location of the point. A user can zoom in on the
map beforehand to attain better accuracy.

1 Line: start with a single click on the map and continue creating the line with a series of single
clicks, ending the line feature with a double click.

1 Freehand Line: hold down the left mouse button from the start to the end of the line drawing,
releasing the left mouse button when the line is complete.

1 Polygon: start with a single click on the map and continue creating the polygon with a series
of single clicks, ending the polygon feature with a double click.

1 Freehand Polygon: hold down the left mouse button while delineating the polygon boundary
and release the left mouse button when the polygon is complete.

1 Circle: starting at the center of the circle feature, hold down the left mouse button and drag
the circle boundary until it reaches the desired size, releasing the left mouse button when the

circle is complete.

13



1 Rectangle: starting at any corner of the rectangle feature, hold down the left mouse button and
drag the rectangle boundary until it reaches the desired shape and size, releasing the left
mouse button when the rectangle is complete.

1 Ring/Hole: start with a single click on the map and continue creating the polygon with a series
of single clicks, ending the polygon feature with a double click. The hole polygon must be

drawn within an existing polygon feature.

After a feature drawing is complete, the properties for the feature are calculated and set and appears
in the Graphics Properties section of the Drawing Tools panel. The application automatically assigns
geometry attributes for each feature, which is also included when the graphic is exported.

Editing a feature
Once a feature is created or imported, the wuser c
geometry editing facility. To activate feature geometry editing, click the Edit Features button below

the drawing toolbar. Click on the feature you wantto editi the feature will be selected and the vertices

for the feature geometry will appear.

The original
vertices are small
grey points, while
the ghost vertices
(optional vertex
handles) are
displayed as small
white points. The
user can move
these vertices to
modify the

featureds shape.

To delete a vertex, right click on the vertex and click Delete in the vertex popup. The user can also

use the extent boundary vertices (white squares)
vertice can be used to rotate the feature. To remove the feature from the map while in edit mode,

click the Delete Feature button below the drawing toolbar.

Identifying a feature

Each graphic feature on the map will have geometry specific attributes assigned to it, as well as
additional attributes in the case of iIimported fea;
must activate the Feature Info tool (the button turns green once active) below the drawing toolbar. All

the graphic features will appear in a table below the map and the user can either select the feature
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