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Droughts have significant Social, Economic, Environmental, and Political impacts globally, and South

Africa is no exception.

Historical data shows that droughts are a recurring event, and climate projections suggest that their
frequency and intensity will likely increase in the near future.

Extensive research has been conducted on the performance of EO (Earth Observation) Satellite-
based products globally and specifically in South Africa.

Point-to-pixel correlation between CHIRPS and SAWS In-Situ Rainfall data ranges from 82% to 84%
across South Africa.

At the District level (SAWS rainfall Districts), CHIRPS and In-Situ data show a high correlation of

929% to 94% across South Africa.
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= The goal of the ANIN Drought System for Integrated Drought Monitoring in South Africa is to
leverage existing knowledge of Earth Observation (EO) to create a practical and simple drought

monitoring system for effective drought risk management.

= The system aims to integrate EO satellite-based products with current in-situ and satellite-based
drought monitoring systems in South Africa.

= By utilizing EO products, the ANIN Drought System will improve access to drought information and

facilitate near-real-time decision-making across South Africa.

NATIONAL INTEGRATED WATER INFORMATION SYSTEM
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No single Index can

account for all
Meteorological,
Agricultural,
Hydrological, Socio-
economic aspects of

droughts.
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» Standardize Precipitation Index (SPI)

» Standardised Precipitation-Evapotranspiration Index (SPEI)
* Vegetation Condition Index (VCI)

» Standardized Soil Moisture Index (SSI)

* Standardized Groundwater level Index (SGI)

Due to the scarcity of groundwater data, the study recommends that research be carried
out to investigate the assimilation of GRACE information to generate GRACE-based
groundwater drought indices in SA.

Hence, when combined, and with suitable best fitting distributions used, and
informed choice between parametric and/or non-parametric approaches, the combination
of the SPI, SPEI, VCI, SSI, and SGI have the potential to produce comprehensive and
integrated drought monitoring and early warning information system in SA. Hence, this

study calls for an improved approach for monitoring of droughts in SA, which is the
integrated approach, using the combination of the SPI, SPEI, VCI, SSI, and the SGI. To
achieve this, this review study recommends that investigations be carried out to evaluate
the performance and applicability of both the linear ADI and the non-linear BDI to
combine the SPI, SPEI, VCI, SSI, and the SGI for integrated drought monitorine in SA. It
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Integration of Remote Sensing and In-Situ-based Meteorological, Agricultural and Hydrological Drought Indices

P-M P .. . . . .- -

SPI = % [P = Precipitation for the given period: o, = Standard Deviation] [Meteorological]
p
SPEI uses water balance method ~ D =P — PET [PET = Potential Evapotranspiration] [Meteorological]
NDVI — NDVImin - . .

VCI = [NDVI = Current NDVI NDVI,,;, = Minimum NDVI  NDVI,,,, = Maximum NDVI] [Agricultural]

NDVIpmax — NDVIpin
CDI monitors regions that are either experiencing or prone to agricultural drought [Resolution ~ 300m] [Agricultural]

TAMSAT Base line- Copernicus Global Land Service
MOD13Q1 (Terra MODIS) Sentinel-3 OLCI

Spatial resolution 9 km 4 km Spatial resolution 250m 300m
Temporal resolution Monthly Monthly Temporal resolution 16 days 10 days
Temporal coverage 1980 - Present 1983 - Present Temporal coverage 2000 - 2020 2020 - present
Data format NetCDF NetCDF Data format hdf Geo tiff
Parameter Index Data sources Parameter Index Data sources Parameter Index Data sources
Precipitation SPI Precipitation: ERA5-Land
Soil Moisture SMA JRC (Joint Research Centre)
Vegetation Condition FAPAR Anomaly FAPAR: GLASS (historical) / Copernicus (Real time)
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Cloud Server

...............................................

Indices
Generation

Data Catalogue

docker

STAC Collection

4

STAC Catalog \

STAC Item - Product Consumer
id « assets
type « stac_version
ggg:‘ew Etaul:ﬁgtensnons
properties  , coliection

_4

- Cloud based architecture

- OpenEO for data processing
- Data Catalogue for data hosting
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Berg-Olifants
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Correlation between the SPI, SPEI, CDI, SSI, and SGI suggest that the EO Satellite-based products

may be used to identify and monitor Meteorological, Agricultural, and Hydrological drought prone
(hot-spots) in South Africa.

It also implies that EO Satellite-based products may be used to generate early warning drought
information for surface and groundwater-based droughts in South Africa.

Groundwater resources appear to be more resilient to climate induced droughts compared to surface
water resources.

Research conducted indicates that the groundwater-based droughts in the Berg-Olifants and
Breede-Gouritz MWAs were exacerbated by increase in groundwater abstractions during the 2015

and drought events in the Western Cape province of South Africa.
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o Up-to-date ANIN Drought Handbook

N  Specifications

Home  GetStarted Droughtindices Specifications FAQ

@ Q search

Specifications
Summary

Standardised Precipitation
Index (SPI)

Standardised Precipitation-

Natural climate
variability

Anthropogenic
climate change

—

Precipitation deficiency
(amount, intensity, timing)

T

Reduced infiltration, run-off, deep

Evapotranspiration Index (SPEI)

Vegetation Condition Index
(vCI)

Soil Moisture Anomaly (SMA)

Combined Drought Indicator
(CDI)
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High temperatures, strong winds, low relative
humidity, more sunshine, less cloud cover

o
g

Increase evaporation
and transportation

o s

Soil water deficiency

N

Plant water stress,
reduced blomass and yleld

i i

—_—

—

Reduced stream flow and inflow to reservolrs, lakes
and ponds, low groundwater levels, reduced wetlands
———
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Drought
stages

drought

ésture drought
AT Lok g sl drangt

Sail

Hydrological drought

Early Warning and Monitoring

Meleomlagical SP| Standardised Precipitation Index
droush[ SPEI Std Precipitation Evapotranspiration Index
- - SMA Soil Molsture Anomaly

Soil moisture
drought fPAR fPAR Anomaly

Agricultural/Ecological Vel Vegetation Condition Index
Integrated Drought Index
Hydrological SGI Standardised Groundwater Index

drought SFi Standardised Streamflow Index

Seasonal Forecast
BEZl st:ndardised Precipitation index
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Research on EO Satellite-based products to generate streamflow-based drought information?

Stati

1000 —

500 H

Total Humber of station

|
= Research on EO Satellite-based products to generate groundwater-based drought information?
o To mitigate data scarcity due to vandalism, remoteness, insufficient spatial distribution of
streamflow and groundwater monitoring networks.
Surface Water Monitoring Network - National Groundwater Level Monitoring
3000 Data Coveragzg;gga?S—Se p-2024

T 1 T T T T T T T T T T
1810 1920 1930 1940 1950 1860 1970 1980 1330 2000 2010 2020

— Total Stations — Open Stations  — Closed Stations

T T T T
1980 1985 1990 1995

| -8- Total -+ Open -® Closed
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ANIN South Africa
Drought Monitoring
Workshop

9-10 April 2024

Pretoria, South Africa
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