Preparation and presentation of geographical data for updating the 2011
Present Ecological State - Ecological Importance and Sensitivity desktop study

Eco-classification is the basis for setting flow and The PES and EIS together
support the recommendation
of a practically attainable
ecological category.

water quality ecological reserves. The process
comprises the determination of the Present
Ecological State (PES) and the Ecological
Importance and Sensitivity (EIS) of a river reach.

R scripts encode the data in Keyhole Markup Language
(KML), which is an eXtensible Markup Language (XML)
format for displaying information in Google Earth. Further
iInformation is encoded in HTML pop-up balloons.

Google Earth: Examples of points, lines and polygons with
associated encoding and information pop-up balloons.
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Surface area: 28 ha
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Hazard Potential: High
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Office information
s <Placemark>
<name>G203/64</name>

<table><tr><td>Name of dam:</td><td>Kleinplaas Dam</td>
</tr><tr><td>Quaternary Drainage Area:</td>

<tr><td>Completion date:</td><td>1970</td></tr>

<tr><td>Wall height:</td><td>13 m</td></tr>
<tr><td>Crest length:</td><td>490 m</td></tr>

<tr><td>Surface area:</td><td>29 ha</td></tr>
<tr><td>Owner Name:</td><td>City of Cape Town</td></tr>
<tr><td>Hazard Potential:</td><td>High</td></tr></table>
<hr /><small>DWS DSO dams list 2018</small><hr />]]>
</description>
<styleUrl>#style333</styleUrl>
<Point>
<coordinates>
18.3886944444444,-34.1721666666667
</coordinates>
</Point>
</Placemark>

R code snippet for creating KML point from
Dam Safety Office spreadsheet
library("maptools”) # deprecated

kmlPoints(
data_primary,
kmlfile = file_kml,
name = data_primary$No_of_dam,
description = data_primary$custom_description,
icon = data_primary$icon

)

Ecological experts need to classify more than 9000 river reaches,
so the datasets for reaches are grouped into more manageable
clusters that are then distributed to groups with local expertise.

Further subdivision of the data into smaller sets keeps it within
the limits of computer memory allocated to Google Earth.

The repetitive nature of this process makes it amenable to the use
of a scripting language - like R shown here, or Python, or Julia -
for encoding the procedures used and the steps followed.

B KML code snippet for plotting a point with a pop-up box containing Dam Safety

<description><![CDATA[<h3><b>Dam safety nr: G203/64<b></h3>

<td>G22A</td></tr><tr><td>Nearest town:</td><td>Simon's Town</td></tr>

<tr><td><i>River or Watercourse<i>:</td><td><i>Elsies</i></td></tr>

<tr><td>Capacity:</td><td>1300 (x 1000 m<sup>3</sup>)</td></tr>

This poster sketches the technical aspects of preparing
selected geographical datasets, using programming in R and
visualisation in Google Earth, for assisting local area experts in
assigning PES and EIS classes to individual river reaches.

The information-rich South African national land
cover data can overwhelm computers and their
users, so itis sliced into fettuccine-like riparian
ribbons that users can turn on and off as required.

Google Earth: Example of a 250-metre-wide riparian zone
extracted from the SA national land cover raster data for 2020.

EEEEEEEE

§  sQ9272

' Quaternary subquat G220-09272
Longest reach-subquat G220-09272 Diep 14.0 Em
Reach code: G220D02 Diep 14.0 km

GZOO/ 09[\ 51 e

26992 residential formal (low veg f grass)
0.8792 residential formal (tree)

°G203/67 "

0.1580 urban recreational fields (grass)
01900 herbaceous wetlands (previcusly mapped)

_ urban recreational fields (tree)
_ industrial
_ contiguous & dense plantation forest
_ herbaceous wetlands (currently mapped)
: 0.0208 natural grassland
_ natural pans (flooded @ observation times)
0.0172 village scattered (pare & low veqg/ grass combo) &
. m cultivated commercial permanent orchards
y 0.0040 residential informal (low veg/grass)

R code snippet for reading raster data
library(terra)

# read the raster
B |c_raster <- rast(SA_NLC_2020_ALBERS.tif)

el # read the raster classification 8 R
Ml |c_raster_class <- read.dbf(SA_NLC_2020_ALBERS.tif.vat.dbf") FEEESEsE

0.0028 other bare

‘ temporary unplanted (clear-felled) plantation
2 forest

W] artificial dams (including canals)
0.0012 urban recreational fields (bare)

m cultivated commercial permanentvines
i
: 0.0008 residential informal (tree)

R code snippet for cookie-cutting raster data
# having selected the required catchments, proceed
for(sq4_sel in sq4_sels) {

GTI - NGI - CALRRD (QATS04:NBA_2018) - sg4_rivbuf_IcR v3.8

Directions: To hera - From hera

rivers_selected <- rivers[rivers$UNIT_ID == sq4_sel, ]

# Buffer rivers by buffer_riv metres
riv_sq4_buf <- st_buffer(rivers_selected, dist = buffer_riv) &

# clip the raster with riv_sg4_buf polygon
lc_rivbuf_raster <- mask(lc_raster_sq4, riv_sq4_buf)

= R code snippet for formatting a complex pop-up table in HTML
# clip the raster directly using the riv_sq4_buf polygon
c_rivbuf_raster <- mask(lc_raster_sqg4, riv_sq4_buf)

¢ png(filename = pngoverlay, width = ncol(lc_rivbuf_raster_geo),...)

# create the HTML table with contrasting text
SeR colour from coloratio::cr_choose_bw()
s library(kableExtra)

g = |Cc_areas_rivbuf_table <- kable(Ic_areas_rivbuf_list[, c("Area_km?2",
et "Landcover_type")], format = "html") %>%
L o kable_styling() %>%

NG ek “‘io N column_spec(1,

TN A background = Ic_areas_rivbuf_list$RGBHEX,

‘G20 3/64 color = colour_text)
M ks R | plot(lc_rivbuf_raster, main=sprintf("Landcover NLC %d SQ_%04d

%dm buffer", lc_year, sq4_sel, buffer_riv),
sort=freq_value$value, axes=FALSE, mar = c(1.1, 1.1, 3.1, 8.1),)

| # make a KML file with image and table

& file_html <- pasteO('<?xml version="1.0" encoding="UTF-8"?>
<kml xmiIns="http://earth.google.com/kml/2.2">
<Document>
<name>SQ', sq4_sel, ' LC</name>

<hr />,
html_image,

'<br />,

lc_areas_rivbuf_table,

The work described here is a component of the ongoing Water Research Commission project, Updating
the 2011 Present Ecological State (PES) and Ecological Importance and Sensitivity (EIS) Database for
Secondary Catchments on a Sub-Quaternary Scale including the significant tributaries of the mainstem
rivers, instream wetlands and estuaries within a sub-quaternary reach, due for completion in March 2026.

Thanks to: Neels Kleynhans for his guidance and patience while | recollected
my procedures for preparing the 2011 data and updated them to work on the
latest versions of the software; Heidi van Deventer for bringing me up to date
on useful sources of South African spatial data.

The general reference for R is:

R Core Team (2023). R: A Language and Environment for Statistical Computing. R Foundation for
Statistical Computing, Vienna, Austria. https://www.R-project.org/

The R programs used include terra, sf, sp, kable and maptools.
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