o,

g N
! a "
i 1

\sut PLATIE 2
L) '

[
Naa?”

ARID REGION WATER

RESEAREH CEATRE =N WATER Validation of CHIRPS and ERA-5 Derived SPI and SPEI for Drought Monitoring and Characterization Using

~ JRESEARCH
O el Ground-Based Meteorological Station in Arid Landscape

Spatial Patterns
SPI

* SPI-3: western and southwestern areas are mostly moderately dry
to very dry; central/eastern areas are near-normal to moderately wet.
* SPI-6: dry conditions expand across central, northern, and eastern
areas.

* SPI-12: long-term drought becomes evident in central, northern,
and eastern regions.

» Drought severity increases with longer accumulation periods.

SPEI

* Western and southwestern areas remain wetter.

* Central to northeastern areas show stronger dry conditions.

* A consistent west—east gradient is evident.

* Eastern and central regions show greater drought persistence and
severity.

Aim: Validate Google Earth Engine-derived SPI and SPEI against
ground-based observations, compare performance across 3-, 6-, and
12-month timescales, and assess their suitability for drought
monitoring.

Study Area Map
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A RESULTS
E SPI validation

* Moderate to strong agreement with station observations.

* Performance generally improved from SPI-3 toward SPI-12.
 Brandvlei showed the strongest agreement.

* Calvinia performed poorly at shorter timescales but improved at SPI-12.
* SPI R? reached up to 0.88.
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H i SPEI validation
* Outperformed SPI across stations and timescales.
e * R? ranged from 0.95 to 0.99.
* Strongest performance was particularly evident at SPEI-3 and SPEI-6.
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