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1. Summary

This supplementary material aims to present part of the results obtained in this study
to assess the drought regime in Southern Africa through the long-term spatiotemporal
distribution of the main drought descriptors. These results are presented exclusively in
the form of figures. The first figures aim to characterise the climate of the study region in
terms of precipitation and trends in precipitation. Then, we mostly present figures to il-
lustrate the spatial and temporal distribution of several drought descriptors evaluated
based on the Standardised Precipitation and Evapotranspiration Index (SPEI) and only
three figures based on the Standardised Precipitation Index (SPI).

Climate 2024, 12, x. https://doi.org/10.3390/xxxxx www.mdpi.com/journal/climate

16

17
18
19
20
21
22
23
24
25



Climate 2024, 12, x FOR PEER REVIEW 20f13

2. Results
MMTPNov(mm) MMTPDec(mm)
x Fp e,
3
z =3
& - -
@ @
° °
2 2
Bz S
[ ]
- -
10 15 20 25 30 35 40 i 10 15 20 25 30 35 40 10 15 20 25 30 35 40
Longitude (°E) Longitude (°E) Longitude (°E)
MMTPFeb(mm) MMTPMar(mm) MMTPApr(mm)
I3 ; sy
1500 1500
= 1000 = 1000
&< 900 & 900
@ @
3 § 800 S 800
- 700 Z - 700
= 600 = 600
500 500
400 400
300 300
200 200
100 100
50 Ed
10 15 20 25 30 35 40 10 15 20 25 30 35 40 10 15 20 25 30 35 40
Longitude (°E) Longitude (°E) Longitude (°E)
MMTPMay(mm) MMTPJun(mm) MMTPJul(mm)
0 0
1500 1500
5 -5
10 -10
00 = 1000 =
200 €5 900 €15
8 8
80 3 1 800 3
700 E-20 700 =20
s0 — 600 =
s 25 P 25
400 400
300 300
200 0 200 0
100 100
50 50
0 -35 0 -35
10 15 20 25 30 35 40 10 15 20 25 30 35 40 10 15 20 25 30 35 40
Longitude (°E) Longitude (°E) Longitude (°E)
MMTPAug(mm) MMTPSep(mm)
150( 1500 1500
= 1000 = 1000 = 1000
e - < - & -
s 900 s 900 s 900
S 80 3 800 S 800
2 - 70 % - 700 z - 700
= 600 — 600 = 600
500 500 500
400 400 400
300 300 300
200 200 200
100 100 100
& g g
10 15 20 25 30 35 40 10 15 20 25 30 35 40 10 15 20 25 30 35 40
Longitude (°E) Longitude (°E) Longitude (°E)

Figure S1. Average monthly precipitation in Southern Africa in the 1971-2020 period.
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Figure S3. Results of the trend analysis carried out for monthly precipitation in SA during
the 1971-2020 period, using the method of Theil-Sen, including (a) the Theil-Sen slope
estimator and (b) the statistical significance, assessed with the Theil-Sen H hypothesis
test. Regions with statistically significant trends are represented in blue (H = 1).
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Figure S2. Mean annual precipitation in Southern Africa in the 1971-2020 period.
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Figure S4. The Sum of the Drought Number (Sum DN, panels a to d), Drought Duration (Sum DD,
panels e to 1), Drought Severity (Sum DS, panels i to [) and Drought Intensity (Sum DI, panels m to
p), assessed with the Standardised Precipitation Evapotranspiration Index (SPEI) at the 3-, 6-, 9- and
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Figure S5. The Sum of the Drought Number (Sum DN) assessed with the Standardised Precipitation
Evapotranspiration Index (SPEI) at the 3-, 6-, 9- and 12-month timescales (panels left to right), dur-
ing the 1971-2020 period for each Drought Class (DC), namely, abnormally dry (DC 1, panels a to
d), mild drought (DC 2, panels e to /), moderate drought (DC 3, panels i to [), severe drought (DC 4,
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Figure S6. Intra-annual distribution of the Sum of Drought Months (SDM), Mean Drought Severity
(MDS) and Mean Drought Extension (MDE) assessed with the Standardized Precipitation Index
(SPI) (panels a to d) and the Standardised Precipitation Evapotranspiration Index (SPEI) (panels e to
h) at timescales of 3, 6, 9 and 12 months (panels a to d), for the 1971-2020 period.
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Figure S7. Intra-annual distribution of Sum of Drought Months (SDM), Mean Drought Severity
(MDS) and Mean Drought Extension (MDE) assessed with the SPI at the 3-, 6-, 9- and 12- month
timescales (from left to right), for the 1971-2020 period and each Drought Class (DC), namely, ab-
normally dry (DC 1, panels a to d), mild drought (DC 2, panels e to &), moderate drought (DC 3,
panels i to ), severe drought (DC 4, panels m to p) and extreme drought (DC 5, panels g to t).
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Figure S8. Intra-annual distribution of Sum of Drought Months (SDM), Mean Drought Severity
(MDS) and Mean Drought Extension (MDE) assessed with the Standardised Precipitation Evapo-
transpiration Index (SPEI) at the 3-, 6-, 9- and 12-month timescales (from left to right), for the 1971-
2020 period and each Drought Class (DC), namely, abnormally dry (DC 1, panels a to d), mild
drought (DC 2, panels e to /), moderate drought (DC 3, panels i to [), severe drought (DC 4, panels
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MDS

B 8 8 8 & 8

8

MDE (year™'x%) and SDM (#)

3

MDE (year™'x%) and SDM (#)
a 8 B 8 8

MDE (year 'x%) and SDM (#)
3 & 8 8% 8 &8 8 & 8

o

% 8 8 & & 8 o

MDE (year"'x%) and SDM (#)
8

d) DC 1SPEI 12

1.2 3 4 5

(h)

6 7 8 9
Month

DC 2 SPEI 12

0 11 12

2

Month

10 1

12

(1) DC 5 SPEI 12
50
a5
%
®
=3
H
2
W
g2
520
2
wis
8
g
10
5
| SO [ SOM
T2 3 4 5 7 8 EERRA
Month

MDS (c

MDS (cells

MDS (

68

69
70
71
72
73
74

75



Climate 2024, 12, x FOR PEER REVIEW 90f13

(a) SPEI3

(C) SPEI9 . SPEI 12

T
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

MDE (month™x100%) and -MDS (cells™)
SOM (#,

MDE (month'x100%) and -MDS (cells”')
SOM (#

| B voc. N OS | 0= [ M0
0 T T ; o £l I T o 4 3
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Year

Figure S9. Interannual distribution of the Sum of Drought Months (SDM), Mean Drought Severity
(MDS) and Mean Drought Extension (MDE) assessed with the Standardised Precipitation Evapo-
transpiration Index (SPEI) at the 3-, 6, 9- and 12-month timescale (panels a to d), for the 1971-2020
period.
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Figure S10. Spatial distribution of the annual Sum of Drought Months (SDM) for 2018 (panels a to
d) and 2019 (panels e to /) and the Mean Drought Severity (MDS) also for 2018 (panels i to /) and
2019 (panels m to p), computed with the Standardised Precipitation Evapotranspiration Index (SPEI)
at timescales of 3, 6, 9 and 12 months (from left to right).
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Figure S11. Interannual distribution of Sum of Drought Months (SDM), Mean Drought Severity
(MDS) and Mean Drought Extension (MDE) assessed with the SPI at 3-, 6-, 9- and 12-month scales
(from left to right), during the 1971-2020 period, for each Drought Class (DC), namely, abnormally
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severe drought (DC 4, panels m to p) and extreme drought (DC 5, panels g to t).
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Figure S12. Interannual distribution of Sum of Drought Months (SDM), Mean Drought Severity 97
(MDS) and Mean Drought Extension (MDE) assessed with the Standardised Precipitation Evapo- 98
transpiration Index (SPEI), at 3, 6, 9 and 12-month timescales (from left to right), during the 1971- 99
2020 period, for each Drought Class (DC), namely, abnormally dry (DC 1, panels a to d), mild 100
drought (DC 2, panels e to /), moderate drought (DC 3, panels i to [), severe drought (DC 4, panels 101
m to p) and extreme drought (DC 5, panels 4 to t). 102
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Figure S13. Drought Severity (DS) for November (panels a to d) and December (panels e to /1) 2018,
January (panels i to I) and February (panels m to p) 2019, computed with the Standardised Precipi-
tation Evapotranspiration Index (SPEI), at the 3-, 6-, 9- and 12-month timescales (from left to right).

104

105
106
107



