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Presentation overview

Presentation from JRC on Cape Town region case study

C Remote sensed products review addressing water extent
analysis

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

C 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
vnd major bottlenecks

Wednesday

9:00 - 09:45

Intoduction to WEFE

1 0.45-12:30

Case study:

CV and agriculture in
Southern Africa -
Agriculture and WEFE -
Bioenergy and
Cropland allocation

12:30- 14:00

Lunch break

The EMS tool

14:00 - 17:30

Introduction:
Environmental
Management system

Water data
management, analysis

and visualisation
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FINANCIAL TIMES

South Africa + Add to myFT
For 2000years

Cape Town counts down to Day Zero as water
/ supply evaporates

P Y — I

Drought-hit South African city risks becoming world’s first big metropolis to go dry

But after three years of relentless drought, the
reservoir is almost depleted. Unless the city can

drastically cut its water use, the taps will run dry ina

matter of weeks.

Cape Town's key reservoirs have visibly shrunk since 2014 o 3 = g Y R et e SR |
” . . Cape Town residents queue for water. Vast lawns and swimming pools in wealthy suburbs have hampered efforts to conserve
Theewaterskloof Voélvlei Steenbras Berg River

resources in the drought-stricken region © EPA
. O wate remaining . (@] . O . O
13.3% 181% 64.2% 53./%

Joseph Cotterill in Cape Town JANUARY 23 2018 D 95 E
i P l © https://www.ft.com/content/8a438352-fc76-11e7-a492-2c9be7f3120a
e European
2m Commission

© https:/Avww.theguardian.com/cities/ng-interactive/2018/feb/03/day-zero-how-cape-town-running-out-water "



Latitude

Heat waves | CapeTown region

HWMId 1981 - 2023 As from the E-Nexus analysis:
1981 1982 1983 1985 1986 1987 1988

> C Heat waves anomalies must
be noted in 1993 and 2016

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

SPI analysis | CapeTown region

2013-01 2013-02 2013.03 - 2013-07 - 2013-09 2013-10 2013-11

As from the E-Nexus analysis:

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

“; “ C Crisis pick at Feb 2018 highlighted
Rl | N | N In the extract from 2013 to 2020

2016-10
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Water Mapping | Data o
products & assessment
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5-present, 10m, Sentinel-2) ~~  OSMvs DW: by Pl \ By L5 : .
R BN 23 g ! Region (e.g. climate: clouds

Sl e e 16 Al N and cloud shadow;
¥, g topography: shadow on
slopes; sensor failures)

Spatio-temporal resolution
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Water Mapping | i S
Misclassification errors NS

Classification errors related to shadow and DW classifier ~ N R

Image edges as water NoData as water  Spot erroneous images

Water bodies max extent (unfiltered)

{Xr/t(e%ac{salovn; ¢ ‘ o Frequency of total water classes
" ’SentineIYZim:‘age} ! 8
| pdges: oy TN "
N o N
’ {.{ — [ \ \ V|‘\ '—‘\ /
"\. ;; 0e+00 1e+06 2e+06 :%e+0f5 74E+06\ lgngOV
Remove areas Set mis-classified Check plausibility Remove reservoirs of
<0.1km? data as NoData using histogram water frequency <2%
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) ' Example Cape Town Region
Water Mapping | e &

SOUTH /

Misclassification errors
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Classification errors related to shadow and DW classifier
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RS products resolution, frequency and coverage

Spectral component: resolution

Tiles Cells (cols x rows)
1°x1° @ 9200 | 4000 | 12000 | 337 | 3600 Data PrOdUCt Examples

10°x10° L ox10 %

12000 40000 | 120000 Remote Sensing DW (S2), GSW (Landsat), SAR (S1),
== HydroSHED (SRTM), SWOT

Watershed (~900m): 0.0083331(928m )‘l
~

HydroSHED (~90m): 0.000833° (92.8m) | Groun d Stati on GRDC. DSW

DWW (~9m): 0.00008331 Crowd Source OSM

NDVI (~333m): 0.00297619 (331.44m)

NDVI (~1km): 0.0089285714 (1000m)**
SRTM (~30m): 0.000277 (30.9m)

Temporal component

. )
Landsat Global Archive

Launch Landsat 7 Consolidation initiative (LGAC) Launch Landsat 8
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-32°

Water I\/Iapplng from Google Dynamlc World (DW)

@ Waterbody surface > 1km2
@ Waterbody surface 0.1- 1km2
Code | Waterbody | Basin
b T % 0 21. Theewaterskloof Dam | Bree
.'%‘i‘fiﬁ'fﬁ?nm"er- i 51. Voelvlei Lake | Berg
N dag T2 NS 89. Steenbras | Steenbras
o =i, ® o \?TSS. & 110. Berg River | Berg
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Water Dynamics | Waterbodies 0.1-1km?

Water surface dynamics based on DW normalized
to MWE of waterbodies 0.1-1km? (n=1992)

Mapping of waterbodies > 0.1-1km?
(n=1992)
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Water body percentage extent over maximum water extent (MWE)
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Water Dynamics | Waterbodies > 1km?

Mapping of waterbodies > 1km?

(n=106)

18°
|

-33°

-34°

0 20 40km
L1 |

158
.5

I

<_\

Western

Water body percentage extent over maximum water extent (MWE)

-35°

Water surface dynamics based on DW normalized
to MWE of waterbodies > 1km? (n=106)

Reservoirs (n=106) surface dynamics based on DW normalized to MWE for largest water bodies (>1km2)
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Water body percentage extent over maximum extent
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Reservoirs (n=106) surface dynamics based on DW normalized to MWE for largest water bodies (>

2016

Water Dynamics |
Theewaterskloof Dam

Bree watershed | Waterbody surface > 1km? |
Area (mwe): 53.00km?
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Water body percentage extent over maximum extent
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Water Dynamics |
Brandvlel Dam

Bree watershed | Waterbody surface > 1km? |
Area (mwe): 40.22km?

Reservoirs (n=106) surface dynamics based on DW normalized to MWE for largest water bodies (>
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