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LT j wesTERN car Hydrology of Africa & its relevance

1 In Africa water resources are essential - terrestrii o 25"

life, ecosystems, biodiversity, & human society
and economic activities

_1 Despite their importance,
_1freshwater storage & flux,

Atheir spatial distribution and variability, remain
poorly understood in many regions —

Jhinders the development of sustainable water
resource management strategies.

_1 African continent has the rapid growing
population, freshwater systems are diverse and
significant, including the Nile and Congo rivers,
and large lakes like Victoria, Tanganyika, and
Malawi but currently under threat.
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Monitoring & Management in Africa

1 Limited ground-based monitoring infrastructure

_1 Data quality issues, including inconsistencies and inaccuracies
_1Rapid changes in climate patterns affecting water availability
1 Insufficient funding for monitoring initiatives

_1 Lack of coordination among monitoring agencies &

stakeholders
_lInadequate data coverage in remote areas

1 Difficulty in monitoring transboundary water resources [
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| wesTERN €ATE E() Data for Water Resources Applications in Africa

1 Over the years, RS applications WRM have - )

Contents lists available at ScienceDirect

undergone significant advancements ) roumal of Hodtology

ELSEVIER journal homepage: www.clsevier.com/locate/jhydrol

1 Transitioning from traditional methods to -
Advancements in earth observation for water resources monitoring and gy

advanced Satellite SYStemS became attraCtive for management in Africa: A comprehensive review

Timothy Dube ?, Dylan Seaton *, Cletah Shoko °, Cheikh Mbow *

[ ]
s’s/ ate I -— I elated St' I dles = Institute of Water Studies, Department of Earth Sciences, The University of the Western Cape, Private Bag X17, Bellville 7535, South Africa
® Division of Geography, School of Geography, Archaeology and Envir I Studies, University of the Witwatersrand, Johannesburg 2050, South Africa

© Centre De Suivi Ecologique (GSE), Rue Léon Gontran Damas, Fann Residence, Dakar, BP: 15 532 Dakar-Fann, Senegal

] Evident in the in the increase in the number of RS
and WRM studies
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EO Data for Rainfall Estimation

1 Satellite-derived estimates helped overcome the limitations of in-situ gauging
stations, many of which suffer from maintenance issues when they are available

1 Satellite data provide near real-time rainfall observations with enhanced spatial
distribution and higher temporal frequency

_1 Various rainfall estimation products have been applied:

| | |
L4 L W
dTropical Rainfall Measuring Mission (TRMM) B 10 ¢
| | !
JPrecipitation Estimation (PERSIANN) 28 A8 4
1Climate Prediction Center-Morphing (CMORPH)
>

1Global Satellite Mapping of Precipitation(GSMAP) & MSG.
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EO Data for ET Estimation

1 Satellite-based products yielded a wealth
of ET-related data, and such products Once Of [ s
include: ”“"““’”' o =
1 Advanced Very High Resolution g
Radiometer (AVHRR) i o " -
1 Moderate Resolution Imaging g weel oo [0
Spectrometer (MODIS) ] - DB
] Advanced Space borne Thermal
Emission and Reflection Radiometer| e . = —
(ASTER) - © Bm 2om mom o lim 2 s >Sin >0
] Landsat’s thermal infra-red (TIR) .
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vl EO Data for Soil Moisture Analysis

_1 Regional to global scale soil moisture applications
_1 Drought prone regions like the horn of Africa
_1 Spatial resolution too coarse for small scale applications

] Limited validation data
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= e EQ Data for Surface Water Monitoring

_1 EO has been extensively used for

[ ] [ ] [ ] [ ] [ ] 4 |
delineation & monitoring inland surface . [ |, =
. . 3 AN : _—
water bodies, either through radaror - ,\/ 2 i
[ ] E‘ - G/ - 7 o
optical sensors. A m
> o/ ¥ '
she el die
(a) (b)
Surface water Height Surface water Extent Satellite products
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EO Applications in Crop and Water-use assessment

ISPRS Journal of Photogrammetry and Remote Sensing 204 (2023) 117-130

[

PHOTOGRAMMETRY
AND REMOTE SENSING

Contents lists available at ScienceDirect

ISPRS Journal of Photogrammetry and Remote Sensing

journal homepage: www.elsevier.com/locate/isprsjprs

Chack tar
wpdates

Fine-scale characterization of irrigated and rainfed croplands at national
scale using multi-source data, random forest, and deep learning algorithms

Kudzai S. Mpakairi ?, Timothy Dube *, Mbulisi Sibanda ", Onisimo Mutanga ©
= Instimm of Water Studies, Department of Earth Sciences, University of the Western Cape, Bellville, Cape Town, South Africa
® Department of Geography, Environmental Studies and Tourism, Faculty of Arts and Hionanities, University of the Western Cape, Bellville, Cape Town, South Africa
< Discipline of Geography and Environmental Science, School of Agricultural Earth and Environmental Sciences, University of KwaZulu-Natal, Scottsville,
Pietermaritzburg, South Africa
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Drought Applications

GEOMATICS, NATURAL HAZARDS AND RISK Tl ;
2022, VOL. 13, NO. 1, 1342-1365 e aylor rancis

https://doi.org/10.1080/19475705.2022.2072774 Toylor&hmasds Sroup

8 OPEN ACCESS '.) Check for updates

Fine-scale multi-temporal and spatial analysis of
agricultural drought in agro-ecological regions
of Zimbabwe

Alice Sharara®, Munyaradzi Davis Shekede® (&, Isaiah Gwitira®, Mhosisi Masocha®
and Timothy Dube®
“Department of Geography Geospatial Sciences and Earth Observation, Faculty of Science, University

of Zimbabwe, Harare, Zimbabwe; PInstitute of Water Studies, Department of Earth Sciences, the
University of the Western Cape, Bellville, South Africa
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GISCIENCE & REMOTE SENSING ; @
2021, VOL. 58, NO. 4, 483-500 e Taylor & Francis %,

https:/doi.org/10.1080/15481603.2021.1903281 TR IoUe
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W) Check for updates kg

Modeling the geographic spread and proliferation of invasive alien plants (IAPs)

- . . . - . - A

into new ecosystems using multi-source data and multiple predictive models in = T | . __|[Cegend

the Heuningnes catchment, South Africa o GETYEL S - .o
. S s b 5> I Wetlands

Bhongolethu Mtengwana 2, Timothy Dube 3, Bester Tawona Mudereri(>® and Cletah Shoko ("

Rivers
§ Protected Areas

Evelation (m)
memm High : 837

3Department of Earth Sciences, University of the Western Cape, Bellville, South Africa; "Department of Animal and Wildlife Science, Midlands
State University, Gweru, Zimbabwe; ‘Division of Geography, School of Geography, Archaeology and Environmental Studies, University of
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Groundwater Applications

Routledge

SOUTH AFRICAN GEOGRAPHICAL JOURNAL
Taylor & Francis Group

2023, VOL. 105, NO. 4, 481-499
https://doi.org/10.1080/03736245.2023.2183890

|| Chack for updates

Multispectral remote sensing of potential groundwater
dependent vegetation in the greater Floristic region of the
Western Cape, South Africa

Chantel Chiloane 3, Timothy Dube (" and Cletah Shoko (" ®

Makuleke Letaba

Ensemble stack

iDepartment of Earth Sciences, the University of the Western Cape, Bellville, South Africa; ®Division of
Geography, School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand,
Johannesbura. South Africa

AHP

Table 1. Accuracy assessment results for the binary classification of potential GDV for
the Heuningnes catchment.

PA UA OA Kappa

L8(NDVI) GDV 79.55 85.37 92.35 0.77 "

Non-GDV 96.05 94.19
L8(SAVI) GDV 90.24 92.50 96.43 0.89

Non-GDV 98.06 97.44
S2(NDVI) GDV 87.80 90.00 95.41 0.86

Non-GDV 97.42 96.79 >
S2(SAVI) GDV 92.68 95.00 97.45 0.93

Non-GDV 98.71 98.08
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Once Off ;.";i-:_";. Contents lists available at ScienceDirect
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- @ @eoH
g Week i)
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O, . . . " ale . . .
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y river system: A remote sensing and multivariate analysis approach
our
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T om0 e resoatn’ " 2K™3km>Skm 250 | Thomas Marambanyika

* Institute for Water Studies, Department of Earth Science, University of the Western Cape, Bellville 7535, South Africa
® Aquatic Systems Research Group, School of Biology and Emvironmental Sciences, University of Mpumalanga, Nelspruit 1200, South Africa
 Department of GeosraphY. Environmental Sustamnabiliev and Resilience Building, Midlands State University, Gwery, Zimbabwe

[ Settlements i ; i
I: Official Mines :'g’&",’ B e
I ater i p )

:| Croplands &
- Natural Vegetation

0 20
kM




{| UNIVERSITY of the

s anE Q) Applications Challenges in Africa

_] Internet connectivity to access data
 Limited in-situ monitoring resources to validate EO data §

] Inadequate high performance systems for big data

analytics
] Limited skills and capacity in EO and geospatial analy

] Limited financial research support government.

) Lack of data sharing e mmtank e
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Collaborations

=2 GMES

AND AFRICA preL e

The Global Monitoring for Environment and Security and Africa (GMES

r',.,AX “l

Research and DevelopmentaEaciliey:

Thematic Areas Content

Mainstreaming Adaptation News
Livelihoods Events
Ecosystem-Based Adaptation Projects
Fostering Resilience for Food Security Resources
Water Resource Management and Access to Water Newsletter
Climate Information and Early Warning Systems Disclaimer

& AMESD Data access through Eumetcast and Internet

@ RESEARCH CALLS '

Some European
Data or Service
Providers

GMES 7
Fast Track
Services

‘ Vegetation

tiger initiative
looking after water in Africa

THE AFRICAN UNION COMMISSION SIGNED
COOPERATION ARRANGEMENT IN THE AREA OF
DATA ACCESS AND USE OF SENTINEL DATA OF THE s

COPERNICUS PROGRAMME AFRICA

ESA TIGER NETWORKING TRAINING AND CAPACITY BUILDING EO SERVICES L."
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—Opportunities for Water Resources Applications
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L] Availability of sensors and observations, along with analytical models, has
contributed to monitoring water resources at various scales.

L1 EO data offers critical solutions by providing a comprehensive view of the
continent’s water resources, aiding in decision-making processes.

1 EO data facilitates informed decision-making, targeted interventions, and
building resilience to water-related challenges.

1 The availability & accessibility of hydrological data for monitoring and
assessing water resources have been partially improved across Africa
through the adoption of satellite data.
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International remote sensing initiatives, North-South research collaborations,
and projects has contributed to the research progress.

Prominent satellite data series e.g. Landsat, MSG, MODIS, CHIRPS, TRMM and
GRACE have played significant roles in African hydrological research.

Limited and malfunctioning in-situ hydrological monitoring networks in Africa
have affected the accurate calibration and validation of remotely sensed
hydrological models.

The lack of high-resolution spatial and temporal data hampered accurate
monitoring of hydrological processes at smaller scales.

Despite the widespread use of rainfall satellite products, validation attempts
over Africa, particularly in western and southern regions, have been limited.

Future research should focus on multi-source data integration, assimilation, big
data analytics and machine learning techniques to address complex
hydrological research questions at various scales
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