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On defining droughts: Response to ‘The ecology of
drought – a workshop report’
Situated between the subtropics and the mid-latitudes, South African climate is dominated by persistent anticyclonic
conditions year round.1,2 As a consequence, the region is relatively water scarce by global standards.2,3 During years
of below-average rainfall, significant biometeorological impacts are felt by natural systems and human populations,
yet often these are under-researched and under-reported, particularly in developing regions.4 Efforts to bring together
interdisciplinary teams to collaborate in quantifying the impacts of adverse climatic conditions on ecosystem function
are thus tremendously valuable. Swemmer et al.5 report on one such workshop, presenting important insights into the
detriments, and in some cases benefits, of the below-average rainfall experienced in 2015–2016.
The findings regarding the impacts on herbivore mortality, migration and the utilisation of artificial waterholes,
and the spatial heterogeneity in vegetation changes including grass and forb growth patterns and tree deaths5, are
valuable in tracking the impacts of regional-scale water scarcity during events of below-average rainfall. These
findings are not disputed. Rather, this Commentary reflects on issues surrounding the definition of a drought event,
and in particular the use of a drought classification scale that discriminates exclusively between ‘wet’ and ‘drought’
conditions. It must be stated outright that the definition of drought does not affect the veracity of the workshop
report by Swemmer et al.5 pertaining to the impacts of a rainfall reduction on herbivores and vegetation, nor do
I contest that below-average rainfall occurred during this period.
Swemmer et al.5 present a map demonstrating 24-month standardised precipitation index (SPI) scores for an end
run-date of May 2016. On the basis of this map, the authors argue that a severe to extreme drought ‘appears’ to
have been experienced in northeastern Mpumalanga, the eastern half of the Free State and northern KwaZuluNatal.5 It is curious that the authors use such tentative language, when the occurrence of a drought formed the
primary basis of their workshop. It is also curious that they did not perform independent climatological analysis,
nor present the methodology for SPI calculation conducted by the ARC or justification for the use of a 24-month SPI
plot (as opposed to 6- or 12-month plots which are also produced by ARC in their UMLINDI newsletters).
The SPI is one of the most widely used measures of meteorological drought conditions globally6, and, following the
Lincoln Declaration7, it has been formally adopted by the World Meteorological Organization (WMO) as the formal
metric on which drought conditions should be classified and quantified, with a WMO SPI User Guide published to
standardise calculation and interpretation of SPI score8. It is therefore highly appropriate to use the SPI in a workshop
on drought and any publications that follow, but such use of the SPI should follow WMO conventions to facilitate
comparison of results across WMO member countries. The WMO SPI User Guide groups SPI scores into seven
discrete classifications ranging from extremely dry, with scores <-2, to extremely wet, with scores >+2, and with
scores ranging from +0.99 to -0.99 classified as near normal (Table 18). A drought event is thereafter declared on the
basis of SPI scores of <-1.5, i.e. severely dry conditions.9 The map presented by Swemmer et al.5 is not consistent
with the WMO SPI User Guide classifications. The plot discriminates eight rather than seven classifications which
span ‘extremely wet’ to ‘extreme drought’.5 There are no SPI values assigned to any of these classifications, so it is
not possible to determine whether the upper boundary of ‘mild drought’ is associated with an SPI score of -1.5, or
whether it refers to all SPI scores of less than zero. The plot also contains no classification for normal conditions.
Table 1:

© 2019. The Author(s). Published
under a Creative Commons
Attribution Licence.

WMO SPI User Guide8(p.4) standardised precipitation index (SPI) value classifications
SPI value

Classification

2.0+

Extremely wet

1.5 to 1.99

Very wet

1.0 to 1.49

Moderately wet

-0.99 to 0.99

Near normal

-1.0 to -1.49

Moderately dry

-1.5 to -1.99

Severely dry

-2.0 and less

Extremely dry

This classification system is reminiscent of the original presentation of the SPI by McKee et al.10 in a 1993
conference proceedings paper (Table 2), which provides four classifications of drought conditions with SPI
scores spanning 0 to <-2. However, this first publication predates the Lincoln Declaration, and the initial SPI
had been revised in the inter-leading period in terms of both the method of calculation and the classifiers. The
re-categorisation in particular followed critiques by leading academics in the domain of drought climatology, such
as Prof. Agnew of University College London who wrote ‘In McKee’s classification…all negative indexes (SPI) are
taken to indicate the occurrence of drought; this means for 50% of the time, drought is occurring. This is clearly
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nonsense!’11. This sentiment was supported by Hayes12, Guttman13 and
the US National Drought Mitigation Centre14 among others, which lead to
the re-categorisation in the WMO SPI User Guide8. It is curious that this
plot uses a classification that has been rejected in published literature
and revised in a formal WMO user guide. Unfortunately, as the map uses
an outdated classification system with no quantifiable metrics on which
a reclassification could be inferred, the definition by Swemmer et al.5
of 2014–2016 as a period of drought cannot be supported by the data
presented.
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Severe drought
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Extreme drought

It was clear that annual rainfall is not a sufficient
metric to properly understand, and predict, the
ecological impacts of drought. Other metrics such
as the length of intervals between rainfall events or
the incidence of rain in the dry season, also need
to be considered, as well as the effect of higher
temperatures […] spatial variability in rainfall also
needs to be measured adequately to properly
understand the severity of drought.5
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Indeed, an analysis of a wider range of climatological variables, the
exploration of a wider range of drought definitions including hydrological
drought (where dam or river levels are reduced) and agricultural drought
(where soil moisture levels decline, often as a function of coupled
temperature-precipitation changes) would strengthen their analysis of
any drought-related ecological changes.15 A key threat posed by climate
change is an increased frequency, intensity and severity of extreme
climatic events – it is therefore imperative that we accurately monitor,
record and reflect on such hazards.
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