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Presentation overview 

Presentation from JRC on Cape Town region case study : 

Ç Remote sensed products review addressing water extent 
analysis

Ç Water mapping and extent dynamics analysis: Pros and cons 
of existing RS products

Ç River discharge data management and exploratory spatio-
temporal analysis in EMS 

Q&A and discussion session - Sharing experiences and views 
on adopted data management strategies and tools, key features 
and major bottlenecks



4

Cape Town 2018 water crisis

© https://www.ft.com/content/8a438352-fc76-11e7-a492-2c9be7f3120a

© https://www.theguardian.com/cities/ng-interactive/2018/feb/03/day-zero-how-cape-town-running-out-water
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Heat waves | CapeTown region

As from the E-Nexus analysis:

Ç Heat waves anomalies must 
be noted in 1993 and 2016

Ç 2016 heat waves anticipate 
the February 2018 water 
tap crisis in Cape Town

Cape Town water tap crisis
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SPI analysis | CapeTown region

As from the E-Nexus analysis:

Ç Cape Town water crisis occurs after 
an entire year (2017) characterized 
by continuative SPI (at 3 months) 
anomaly, highlighting strong and 
continuous rainfall deficit

Ç Crisis pick at Feb 2018 highlighted 
in the extract from 2013 to 2020
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Water Mapping | Data 
products & assessment

- Region (e.g. climate: clouds

and cloud shadow; 

topography: shadow on 

slopes; sensor failures)

- Spatio-temporal resolution

Aerial photo OSM (static, crowd source) GSW (1984-2022, 30m, Landsat)

DW (2015-present, 10m, Sentinel-2) OSM vs DW: Omissions
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Water Mapping | 
Misclassification errors

Image edges as water NoData as water

Artefacts along 

Sentinel 2 image 

edges

raw_composite_2W_13N_

v1_0_2017_07.tif

Set mis-classified 

data as NoData

Remove reservoirs of 

water frequency <2%

nCells mDateCode

Code: 21596

Remove areas  

<0.1km²

Artefacts as water

Classification errors related to shadow and DW classifier 

Spot erroneous images

Example Burkina Faso

raw_composite_2W_13N_v1_0_2015_09.tif

Check plausibility 

using histogram
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Water Mapping | 
Misclassification errors

Satellite image Initial Ăwaterñ (MWE) from DW Consideration of topography (SRTM30)

1km

Berg 

River 

Dam

Slope 

shadow

Slope >= 10°

Slope < 10°
Shadow 

as ñwaterò

Consideration of water frequencyRemoval of areas Ăshadow as waterñ

Waterbody 

retained if <30% 

of sloped area 

covers MWE

Waterbody retained if water 

occurrence frequency > 2%

Corrected water (MWE) from DW

Classification errors related to shadow and DW classifier 

Example Cape Town Region
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RS products resolution, frequency and coverage
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CHIRPS GSW (Landsat) DW (S2) SAR (S1) NDVI SRTM HydroSHED

Launch Landsat 7

Landsat Global Archive 

Consolidation initiative (LGAC) Launch Landsat 8

Temporal component

Spectral component: resolution

SWOT

Data Product Examples

Remote Sensing DW (S2), GSW (Landsat), SAR (S1), 

HydroSHED (SRTM), SWOT

Ground station GRDC, DSW

Crowd Source OSM
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Water Mapping from Google Dynamic World (DW)

Waterbody surface > 1km2 

Waterbody surface 0.1- 1km2 

Code | Waterbody | Basin

21. Theewaterskloof Dam | Bree 

51. Vöelvlei Lake | Berg

89. Steenbras | Steenbras

110. Berg River | Berg

Berg River 

Basin

Bree River 

Basin
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Water Dynamics | Waterbodies 0.1-1km²

Mapping of waterbodies > 0.1-1km² 

(n=1992)

Water surface dynamics based on DW normalized

to MWE of waterbodies 0.1-1km² (n=1992)
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Water Dynamics | Waterbodies > 1km²
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Sea Sea
X (DW 

Artefact) Langebaan

Lagoon

Theewater

skloof Dam
Brandvlei

Dam

Voelvlei

Lake

Floriskraal

Dam

Inundated

area

Oudebaaskral

Dam
X (DW 

Artefact)

River section

River section

River section

Lower & Upper 

Steenbras Dam

VoelvleiRiver section River section Inundated

area

Aasvoelvlei

Dam

Berg River 

Dam

Loch Lynne 

Dam

Wydekloof

Dam
Inundated

area
Inundated

area

Inundated

area
Inundated

area

Soutpan River section

Cape Flats 

Waste Water

Treatment

Inundated

area

Inundated

area
Inundated

area Eikenhof

Dam

Zeekoevlei
River section Kogelberg

Dam

Verkeerdevlei
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Wadrifsoutpan Waskraalsvlei

(wetland)

Inundated area

River section

River section
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Reservoirs & 

vineyards

River section Inundated

area
Inundated
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Agriculture Inundated

area

River section

Inundated

area
Demeul Groot 

Dam
Inverdoorn

Dam

Inundated

area / agri.

Hartbeeskloof dam

& inundated area

X (Paleisheuwel

Solar Plant)
River section Inundated

area / Wadi

Tandfontein

Dam

Portjeskloof

Dam

Salt mine

Inundated

area / agri.

Mapping of waterbodies > 1km² 

(n=106)

Water surface dynamics based on DW normalized

to MWE of waterbodies > 1km² (n=106) 

Date

Vineyards Inundated
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Inundated

area / agri.
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area / agri.

Jakkals Dam Inundated

area / agri.

Reservoir & 

inundated area

Inundated

area
Inundated

area

Waskraalsvlei

/ Inundated

area

Inundated areaRiver sectionRiver section & 

inundated area

Inundated
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Inundated

area / agri.

X (hilly

farmland)

Inundated
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Water Dynamics | 
Theewaterskloof Dam

Bree watershed | Waterbody surface > 1km² | 

Area (mwe): 53.00km² 

2016-012014-07 2018-04

2018-12 2021-12 2023-01

1km
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Water Dynamics | 
Brandvlei Dam

Bree watershed | Waterbody surface > 1km² | 

Area (mwe): 40.22km² 

2016-022014-12 2018-02

2019-01 2021-12 2023-01

2km


