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Executive Summary 
 

 The South African Weather Service (SAWS) provides updates of the WMO Extreme Climate Indices 

on an annual basis. 

 The indices provide a general impression of the trend in weather and climate extremes in South 

Africa, with the latest index values included in the report for comparative purposes. 

 A set of 27 core indices were developed By the WMO to track extremes in surface temperature 

and precipitation. However, not all of the indices are relevant to the South African climate. In this 

regard a subset of 10 surface temperature and 11 precipitation indices were selected for reporting 

purposes. 

 The data sets analysed consist of a set of 26 homogenised temperature time series for the period 

1931 – 2022 and 70 rainfall time series for 1921 - 2022. 

 In the case of rainfall data the analysis does not necessarily include the data up to 2022. There are 

several reasons for that, e.g. significant periods of non-measurement from manual stations due 

to Covid-19 related restrictions and closing of stations shortly thereafter. However, the long-term 

trends of the stations with recent missing data are deemed to be still valid or representative due 

to the long period over which the trend values were calculated. 
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1. Introduction 

The World Meteorological Organization (WMO) Expert Team on Climate Change Detection and 

Indices (ETCCDI) has developed a set of 27 core indices which is used globally to detect trends in 

relevant climate extremes (Donat et al., 2013). The South African Weather Service (SAWS) has 

previously used these indices to analyse historical trends in rainfall and temperature extremes in 

South Africa, contributing to the Donat et al. (2013) study, as well as subsequent updates (Kruger 

and Nxumalo, 2016; 2017). The results were also included in the South African Third National 

Communication on Climate Change, which provided a general overview of the historical trends in 

the climate, including climate extremes. As awareness in the indices grew, due to increased 

awareness of climate change and the need to quantify the changes, it was decided that the WMO 

ETCCDI indices be updated on an annual basis. 

 

2. Data 

The Kruger and Nxumalo (2016, 2017) papers provide the information on the data that will be 

utilised for the index updates. For surface temperature the data of 26 homogenised temperature 

series are used. The table below provide the details of these stations and the subsequent map of the 

positions of the stations. From the map it can be seen that the stations can be deemed to be 

adequately distributed across the spatial domain of South Africa, with the number of stations 

exceeding the minimum required to provide an adequate impression of climate trends over the 

country. 

Table 1. Basis set of stations used for the surface temperature extreme index analysis (from Kruger 

and Nxumalo, 2016) (Note: Not all stations in the list are used in this report due to unavailability of 

more recent data). 
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Figure 1. Positions of basis set of stations used for the surface temperature extreme index analysis 

(Kruger and Nxumalo, 2016). 

For the precipitation indices the approach in the station selection was based on the initiative to 

cover the rainfall climate as much as possible. Therefore the rainfall district areas were used to 

select the stations with the longest and most complete record per homogeneous rainfall 

area/district. Eventually it was possible to select a total of 70 stations out of a total of 94 districts 

which are still in operation and have near-complete data since at least 1921. Figure 2 below show 

the spatial distribution of the stations superimposed on the 94 homogeneous rainfall districts of 

South Africa. However, since the Kruger and Nxumalo (2017) analysis some stations closed and 

alternative stations were subsequently selected for analysis. 
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Figure 2. Locations of rainfall stations used in the trend analysis of individual stations, with rainfall 

districts represented. Rainfall district borders are superimposed (Kruger and Nxumalo, 2017) 

Table 2. Basis set of stations used for the rainfall extreme index analysis (from Kruger and Nxumalo, 

2016) (Note: Not all stations in the list are used in this report due to unavailability of more recent 

data). 

Rainfall 

district 

Number                    Name Lat. Lon. 

1 0244405 5 STEINKOPF -29.27 17.74 

2 0133202 2 NIEUWOUDTVILLE SAPD -31.37 19.12 

3 0062444 7 PIKETBERG-SAPD -32.91 18.75 

4 0022038 8 VRUGBAAR -33.63 19.04 

5 0086007 4 REENEN -32.11 19.51 

6 0045184 2 DWARS IN DIE WEG -33.07 20.62 

7 0003020 4 CAPE AGULHAS -34.83 20.02 

8 0027302 1 CALITZDORP - POL -33.53 21.69 

9 0048043 2 PRINCE ALBERT - TNK -33.22 22.03 

10 0029542 X ROOIRIVIER -33.55 22.82 

11 0032507 4 KAREEDOUW - POL -33.95 24.29 

12 0052590 5 STEYTLERVILLE - MAG -33.33 24.34 

13 0057048A9 GRAHAMSTOWN - TNK -33.32 26.49 

16 0068010 3 MERWEVILLE - POL -32.66 21.52 

17 0049372 3 RONDAWEL -33.20 22.66 

19 0113673 X SAAIFONTEIN -31.72 21.88 

20 0092386 9 BLOUBOSKUIL -32.44 22.71 
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21 0073871 1 KENDREW ESTATES -32.52 24.48 

22 0076884 3 ALBERTVALE-FRM -32.74 26.01 

25 0241072 9 MOUNT EDGECOMBE -29.71 31.05 

26 0272121 2 GINGINDHLOVU -29.03 31.57 

27 0101192 X EXWELL PARK -32.21 27.10 

30 0239482 0 CEDARA -29.54 30.27 

31 0337431 5 SURPRISE STORE -28.18 31.25 

33 0596179 3 SKUKUZA -24.99 31.59 

38 0166238A6 CARNARVON - POL -30.97 22.13 

39 0142805 X RICHMOND C/K - TNK -31.42 23.94 

40 0096101 0 ROODEBLOEM -32.18 24.57 

41 0121518 3 HOFMEYR - MUN -31.65 25.80 

42 0149204 3 DORDRECHT CLARKS SIDING -31.41 27.12 

44 0334174 6 MOORSIDE -28.40 29.61 

45 0372852 9 HLOBANE -27.7 30.98 

46 0444203 6 TAFELKOPPIES -26.88 30.62 

47 0555567 2 ALKMAAR -25.45 30.82 

49 0679164 3 LETABA DISTRICT -23.73 30.1 

50 0722721 3 HANGLIP -23.02 29.92 

52 0284008 4 THORNLEA -28.63 21.52 

53 0253174 2 MARYDALE - POL -29.41 22.11 

54 0142153 5 LEKKERVLEI -31.05 23.60 

55 0145399 0 GRAPEVALE -31.15 25.23 

56 0174312 0 HUGHENDEN -30.69 26.19 

57 0177552 5 FUNNYSTONE -30.70 27.82 

60 0368831 1 WARDEN SKOOLSTRAAT -27.85 28.96 

61 0369505 9 VERKYKERSKOP -27.91 29.27 

62 0443451 9 BLAAUWKOP 26.50 30.27 

63 0517430 6 MACHADODORP -25.67 30.25 

64 0678144 2 KALKFONTEIN -23.90 29.58 

68 0254589 8 NIEKERKSHOOP - POL -29.33 22.84 

69 0227127 X HOPETOWN -29.62 24.08 

70 0230073 5 SLANGFONTEIN -29.72 25.55 

71 0262479 9 THE CLIFF -29.49 26.76 

72 0263373 6 WATERLAND -29.22 27.22 

73 0437660 7 VREDEFORT -27.01 27.36 

74 0513382 2 IRENE -25.87 28.22 

75 0477762 5 WITBANK STREHLA -26.21 28.91 

76 0590307 7 NYLSVLEY -24.65 28.67 

77 0675182 9 VILLA NORA-POL -23.53 28.13 

79 0356285 4 HOPKINS -27.71 22.70 

80 0359808 X BOETSAP -27.97 24.45 

81 0257845 5 EUREKA -29.08 24.48 

82 0261722 8 MASELSPOORT DAM -29.03 26.41 

83 0329215 5 VENTERSBURG - MAG -28.09 27.14 

84 0434888 3 OTTOSDAL - POL -26.81 26.00 

85 0510308 6 SWARTRUGGENS - POL -25.65 26.69 

86 0588721 5 RANKINS PASS-POL -24.53 27.91 

89 0468318 4 VRYBURG PALMYRA -26.27 24.18 

90 0432136 3 VRYBURG WELGELEVEN -26.76 24.58 

92 0508649 3 SLURRY -25.81 25.85 

93 0546314 1 TUSCANY -25.24 26.18 
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94 0423044 6 RIETFONTEIN SAPS -26.74 20.03 

 

3. Methodology 

RClimDex is a software package developed under the auspices of the WMO ETCCDI that provides for 

the calculation of 27 core indices of temperature and rainfall extremes for the detection of changes 

in the climate (Zhang and Yang, 2004). Of these 27 core indices 10 surface temperature and 11 

precipitation indices were selected which can be considered to be relevant to the South African 

climate. The data sets ingested into RClimDex are updated on an annual basis and then the index 

values recalculated. The base period, from which the percentiles for the relevant indices were 

calculated, was defined as 1981–2010, which can be considered to be the present general norm for 

similar trend studies. The statistical significance of the linear trends of the indices was evaluated by 

the 2-sided t-test at the 5% level, and assuming Gaussian non-correlation. The details of the 

temperature indices are presented in Table 3 and the rainfall indices in Table 4. 

 

Table 3. List of relevant ETCCDI indices utilized in the assessment of surface temperature trends 

(Kruger and Nxumalo, 2016) 

 
 

Table 4. List of relevant ETCCDI indices utilized in the assessment of precipitation trends (Kruger and 

Nxumalo, 2017) 

 
 

4. Results per individual weather station 

4.1  Temperature 

Tables 4 to 27 present the Start Year, End Year, Slope (Trend), p-value (statistical significance of 

trend) and the 2018 values for the relevant temperature indices (see Table 2) for most of the 

weather stations listed in Table 1 in alphabetical order. 
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Table 4. WMO ETCCDI surface temperature index trends and values for Beaufort West (1950 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1950 2022 0.037 0 39.7 

txn 1950 2022 0.02 0.005 8.4 

tnx 1950 2022 -0.003 0.715 22.3 

tnn 1950 2022 0.028 0 -1.2 

tx10p 1950 2022 -0.095 0 6.58 

tx90p 1950 2022 0.136 0 9.59 

tn10p 1950 2022 -0.262 0 2.74 

tn90p 1950 2022 0.099 0 12.05 

wsdi 1950 2022 0.049 0 0 

csdi 1950 2022 -0.067 0.002 0 

 

Table 5. WMO ETCCDI surface temperature index trends and values for Bela Bela (1937 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1937 2022 0.008 0.166 39.7 

txn 1937 2022 0.012 0.259 16.9 

tnx 1937 2022 0.005 0.414 20.4 

tnn 1937 2022 0.02 0.009 0.0 

tx10p 1937 2022 -0.051 0.01 8.92 

tx90p 1937 2022 0.05 0.012 7.46 

tn10p 1937 2022 -0.118 0 4.19 

tn90p 1937 2022 0.063 0 10.19 

wsdi 1937 2022 0.003 0.898 0 

csdi 1937 2022 -0.126 0 0 

 

Table 6. WMO ETCCDI surface temperature index trends and values for Calvinia (1940 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1940 2022 0.025 0 39.0 

txn 1940 2022 0.005 0.481 8.4 

tnx 1940 2022 0.004 0.628 23.9 

tnn 1940 2022 0.003 0.658 -4.9 

tx10p 1940 2022 -0.029 0.028 8.55 

tx90p 1940 2022 0.079 0 7.95 

tn10p 1940 2022 0.011 0.464 9.60 

tn90p 1940 2022 0.015 0.287 11.26 

wsdi 1940 2022 0.034 0.051 0 

csdi 1940 2022 -0.016 0.266 0 
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Table 7. WMO ETCCDI surface temperature index trends and values for Cape Agulhas (1931 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.013 0.118 29.9 

txn 1931 2022 0.007 0.046 14.1 

tnx 1931 2022 0.014 0 21.4 

tnn 1931 2022 0.021 0 8.3 

tx10p 1931 2022 -0.089 0 3.29 

tx90p 1931 2022 0.053 0 14.51 

tn10p 1931 2022 -0.217 0 5.09 

tn90p 1931 2022 0.111 0 16.0 

wsdi 1931 2022 0.005 0.469 0 

csdi 1931 2022 -0.124 0 0 

 

Table 8. WMO ETCCDI surface temperature index trends and values for Cape Columbine (1937 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1937 2022 0.022 0.041 32.9 

txn 1937 2022 0.026 0 13.8 

tnx 1937 2022 0.005 0.561 - 

tnn 1937 2022 0.004 0.384 - 

tx10p 1937 2022 -0.381 0 1.23 

tx90p 1937 2022 0.074 0.004 13.86 

tn10p 1937 2022 -0.041 0.027 - 

tn90p 1937 2022 0.046 0.114 - 

wsdi 1937 2022 0.043 0.106 0 

csdi 1937 2022 -0.042 0.002 - 

 

Table 9. WMO ETCCDI surface temperature index trends and values for Cape Point (1931 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.042 0 33.1 

txn 1931 2022 0.013 0.001 12.5 

tnx 1931 2022 0.032 0 20.1 

tnn 1931 2022 0.022 0 8.2 

tx10p 1931 2022 -0.307 0 3.87 

tx90p 1931 2022 0.065 0 16.55 

tn10p 1931 2022 -0.286 0 5.51 

tn90p 1931 2022 0.107 0 8.75 

wsdi 1931 2022 -0.004 0.473 0 

csdi 1931 2022 -0.402 0 0 
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Table 10. WMO ETCCDI surface temperature index trends and values for Cape St Blaize (1931 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022  value 

txx 1931 2022 0.019 0.027 34.9 

txn 1931 2022 0.01 0.077 13.1 

tnx 1931 2022 0.011 0.001 20.9 

tnn 1931 2022 0.019 0 3.4 

tx10p 1931 2022 -0.073 0 13.42 

tx90p 1931 2022 0.04 0 8.77 

tn10p 1931 2022 -0.103 0 12.60 

tn90p 1931 2022 0.067 0 8.49 

wsdi 1931 2022 -0.01 0.032 0 

csdi 1931 2022 -0.046 0.014 0 

 

Table 11. WMO ETCCDI surface temperature index trends and values for Cape St Francis (1931 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.003 0.654 - 

txn 1931 2022 0.007 0.067 - 

tnx 1931 2022 0.022 0 - 

tnn 1931 2022 0.021 0 - 

tx10p 1931 2022 -0.018 0.362 - 

tx90p 1931 2022 0.014 0.404 - 

tn10p 1931 2022 -0.195 0 - 

tn90p 1931 2022 0.11 0 - 

wsdi 1931 2022 0.012 0.203 - 

csdi 1931 2022 -0.084 0 - 

 

Table 12. WMO ETCCDI surface temperature index trends and values for Cape St Lucia (1931 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.044 0 - 

txn 1931 2022 0.007 0.289 - 

tnx 1931 2022 0.012 0.002 - 

tnn 1931 2022 0.002 0.818 - 

tx10p 1931 2022 -0.141 0 - 

tx90p 1931 2022 0.159 0 - 

tn10p 1931 2022 -0.106 0 - 

tn90p 1931 2022 0.148 0 - 

wsdi 1931 2022 -0.001 0.843 - 

csdi 1931 2022 -0.028 0.186 - 
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Table 13. WMO ETCCDI surface temperature index trends and values for Cape Town (1939 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1939 2022 0.021 0.016 37.0 

txn 1939 2022 0.007 0.126 14.0 

tnx 1939 2022 0.031 0 20.6 

tnn 1939 2022 0.036 0 2.3 

tx10p 1939 2022 -0.137 0 4.93 

tx90p 1939 2022 0.055 0 13.15 

tn10p 1939 2022 -0.279 0 5.21 

tn90p 1939 2022 0.144 0 12.38 

wsdi 1939 2022 -0.002 0.681 0 

csdi 1939 2022 -0.08 0 0 

 

Table 14. WMO ETCCDI surface temperature index trends and values for Cedara (1931 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.007 0.219 34.4 

txn 1931 2022 0 0.954 10.9 

tnx 1931 2022 0.014 0 20.6 

tnn 1931 2022 0.027 0 -2.0 

tx10p 1931 2022 -0.015 0.191 8.01 

tx90p 1931 2022 0.072 0 7.89 

tn10p 1931 2022 -0.185 0 3.29 

tn90p 1931 2022 0.116 0 21.1 

wsdi 1931 2022 0.015 0.024 0 

csdi 1931 2022 -0.108 0 0 

 

Table 15. WMO ETCCDI surface temperature index trends and values for East London (1941 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1941 2022 0.009 0.432 39.7 

txn 1941 2022 -0.005 0.435 13.2 

tnx 1941 2022 -0.011 0.007 23.1 

tnn 1941 2022 -0.007 0.123 5.2 

tx10p 1941 2022 -0.023 0.065 10.44 

tx90p 1941 2022 0.019 0.062 10.19 

tn10p 1941 2022 0.056 0 3.66 

tn90p 1941 2022 -0.122 0 11.38 

wsdi 1941 2022 -0.004 0.274 0 

csdi 1941 2022 0.004 0.358 0 
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Table 16. WMO ETCCDI surface temperature index trends and values for Emerald Dale (1931 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 -0.008 0.402 - 

txn 1931 2022 0.01 0.326 - 

tnx 1931 2022 0.01 0.05 - 

tnn 1931 2022 0.022 0.002 - 

tx10p 1931 2022 0.003 0.844 - 

tx90p 1931 2022 -0.031 0.157 - 

tn10p 1931 2022 -0.078 0 - 

tn90p 1931 2022 0.043 0.012 - 

wsdi 1931 2022 -0.012 0.177 - 

csdi 1931 2022 -0.009 0.671 - 

 

Table 17. WMO ETCCDI surface temperature index trends and values for Glen College (1931 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.004 0.564 - 

txn 1931 2022 0.024 0.001 - 

tnx 1931 2022 0.001 0.838 - 

tnn 1931 2022 0.015 0.028 - 

tx10p 1931 2022 -0.047 0.004 - 

tx90p 1931 2022 0.095 0 - 

tn10p 1931 2022 -0.069 0 - 

tn90p 1931 2022 0.035 0.012 - 

wsdi 1931 2022 0.1 0.001 - 

csdi 1931 2022 -0.096 0.001 - 

 

Table 18. WMO ETCCDI surface temperature index trends and values for Johannesburg (1941 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1941 2022 0.01 0.315 38.6 

txn 1941 2022 0.02 0 12.9 

tnx 1941 2022 -0.015 0.012 23.0 

tnn 1941 2022 -0.021 0 4.0 

tx10p 1941 2022 -0.141 0 6.03 

tx90p 1941 2022 0.057 0 15.07 

tn10p 1941 2022 0.111 0 8.49 

tn90p 1941 2022 -0.199 0 10.96 

wsdi 1941 2022 0 - 0 

csdi 1941 2022 0.005 0.185 0 
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Table 19. WMO ETCCDI surface temperature index trends and values for Langgewens (1931 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.03 0 43.3 

txn 1931 2022 0.017 0 12.4 

tnx 1931 2022 0.016 0.002 23.9 

tnn 1931 2022 0.018 0 3.9 

tx10p 1931 2022 -0.141 0 4.98 

tx90p 1931 2022 0.078 0 11.1 

tn10p 1931 2022 -0.181 0 5.51 

tn90p 1931 2022 0.054 0 13.58 

wsdi 1931 2022 0.021 0.056 0 

csdi 1931 2022 -0.106 0 0 

 

Table 20. WMO ETCCDI surface temperature index trends and values for Mount Edgecombe (1931 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.038 0 37.4 

txn 1931 2022 0.015 0.005 17.3 

tnx 1931 2022 0.025 0 24.2 

tnn 1931 2022 0.027 0 6.0 

tx10p 1931 2022 -0.185 0 6.58 

tx90p 1931 2022 0.096 0 13.15 

tn10p 1931 2022 -0.343 0 1.37 

tn90p 1931 2022 0.191 0 38.36 

wsdi 1931 2022 0.005 0.118 0 

csdi 1931 2022 -0.308 0 0 

 

Table 21. WMO ETCCDI surface temperature index trends and values for Musina (Venetia Mine) 

(1934 – 2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1934 2022 0.006 0.289 - 

txn 1934 2022 -0.003 0.734 18.8 

tnx 1934 2022 0.022 0 - 

tnn 1934 2022 0.04 0 3.3 

tx10p 1934 2022 -0.029 0.069 - 

tx90p 1934 2022 0.043 0.013 - 

tn10p 1934 2022 -0.213 0 - 

tn90p 1934 2022 0.091 0 - 

wsdi 1934 2022 -0.002 0.87 - 

csdi 1934 2022 -0.272 0 - 
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Table 22. WMO ETCCDI surface temperature index trends and values for Polokwane (1941 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1941 2022 0.019 0.001 35.2 

txn 1941 2022 0.016 0.045 13.5 

tnx 1941 2022 0.02 0 19.3 

tnn 1941 2022 0.025 0 0.7 

tx10p 1941 2022 -0.063 0 10.42 

tx90p 1941 2022 0.113 0 4.11 

tn10p 1941 2022 -0.207 0 2.75 

tn90p 1941 2022 0.178 0 21.73 

wsdi 1941 2022 -0.004 0.635 0 

csdi 1941 2022 -0.197 0 0 

 

Table 23. WMO ETCCDI surface temperature index trends and values for Port Elizabeth (1937 – 

2022). P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1937 2022 0.02 0.044 38.4 

txn 1937 2022 0.015 0.006 12.9 

tnx 1937 2022 0.031 0 21.2 

tnn 1937 2022 0.048 0 3.4 

tx10p 1937 2022 -0.101 0 7.4 

tx90p 1937 2022 0.051 0 13.74 

tn10p 1937 2022 -0.372 0 5.76 

tn90p 1937 2022 0.153 0 11.52 

wsdi 1937 2022 0.003 0.316 0 

csdi 1937 2022 -0.096 0 0 

 

Table 24. WMO ETCCDI surface temperature index trends and values for Pretoria (1931 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 0.021 0.011 34.3 

txn 1931 2022 0.01 0.345 9.5 

tnx 1931 2022 0.045 0 18.9 

tnn 1931 2022 0.046 0 -1.6 

tx10p 1931 2022 -0.072 0 11.19 

tx90p 1931 2022 0.117 0 5.70 

tn10p 1931 2022 -0.579 0 4.32 

tn90p 1931 2022 0.176 0 16.23 

wsdi 1931 2022 0.078 0.003 0 

csdi 1931 2022 -1.123 0 0 
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Table 25. WMO ETCCDI surface temperature index trends and values for Upington (1944 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1944 2022 0.027 0 41.7 

txn 1944 2022 0.024 0.002 14.1 

tnx 1944 2022 -0.004 0.534 24.2 

tnn 1944 2022 0.025 0.003 -2.6 

tx10p 1944 2022 -0.12 0 7.15 

tx90p 1944 2022 0.171 0 11.56 

tn10p 1944 2022 -0.093 0.002 10.28 

tn90p 1944 2022 0.016 0.446 7.45 

wsdi 1944 2022 0.06 0 6 

csdi 1944 2022 -0.108 0.002 0 

 

Table 26. WMO ETCCDI surface temperature index trends and values for Vanwyksvlei (1939 – 2022). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1939 2022 0.024 0 39.9 

txn 1939 2022 0.01 0.092 10.8 

tnx 1939 2022 0.004 0.547 24.1 

tnn 1939 2022 0.013 0.049 -1.8 

tx10p 1939 2022 -0.078 0 6.58 

tx90p 1939 2022 0.118 0 9.04 

tn10p 1939 2022 -0.079 0 1.64 

tn90p 1939 2022 0.04 0.006 17.53 

wsdi 1939 2022 0.051 0.003 6 

csdi 1939 2022 -0.041 0.029 0 

 

Table 27. WMO ETCCDI surface temperature index trends and values for Vryburg (1931 – 2022). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P_Value 2022 value 

txx 1931 2022 -0.003 0.639 - 

txn 1931 2022 -0.006 0.466 12.3 

tnx 1931 2022 -0.006 0.34 - 

tnn 1931 2022 0.006 0.405 -4.6 

tx10p 1931 2022 0.012 0.374 - 

tx90p 1931 2022 -0.013 0.63 - 

tn10p 1931 2022 -0.041 0.035 - 

tn90p 1931 2022 0.026 0.175 - 

wsdi 1931 2022 -0.093 0.048 - 

csdi 1931 2022 -0.057 0.012 - 



 
 
 
Trends in Extreme Climate Indices In South Africa: 2022                               

 

  

UNCONTROLLED COPY:  WHEN PRINTED OR USED OUTSIDE THE ELECTRONIC QUALITY MANAGEMENT SYSTEM 
Document Reference: WCS-CLS-WMO_EXTREME_CLIMATE_INDICES_2022.001  

Document Type:  Project Report Version:  01      Page 18 of 52 
 

4.2  Rainfall 

Tables 28 to 27 present the Start Year, End Year, Slope (Trend), p-value (statistical significance of 

trend) and the 2020 values (if available) for the relevant rainfall indices (see Table 2) for the rainfall 

stations listed in Table 1 according to rainfall district. 

 

Table 28. WMO ETCCDI rainfall index trends and values for STEINKOPF (District 1). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.054 0.307 8 

rx5day 1921 2022 -0.056 0.432 13 

sdii 1921 2022 -0.012 0.218 3.8 

r10mm 1921 2022 0 0.961 0 

r20mm 1921 2022 0.002 0.667 0 

R25mm 1921 2022 -0.003 0.397 0 

cdd 1921 2022 -0.112 0.529 94 

cwd 1921 2022 0.002 0.56 2 

r95p 1921 2022 -0.17 0.248 0 

r99p 1921 2022 -0.139 0.192 0 

prcptot 1921 2022 -0.097 0.667 41.6 

 

Table 29. WMO ETCCDI rainfall index trends and values for NIEUWOUDTVILLE SAPD (District 2). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1923 2022 0.018 0.733 23 

rx5day 1923 2022 0.035 0.633 39 

sdii 1923 2022 -0.028 0.001 5.9 

r10mm 1923 2022 -0.016 0.251 6 

r20mm 1923 2022 -0.013 0.144 2 

R25mm 1923 2022 -0.007 0.368 0 

cdd 1923 2022 -0.342 0.001 31 

cwd 1923 2022 0.001 0.785 4 

r95p 1923 2022 -0.12 0.628 0 

r99p 1923 2022 0.085 0.456 0 

prcptot 1923 2022 -0.126 0.729 206.7 
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Table 30. WMO ETCCDI rainfall index trends and values for PIKETBERG-SAPD (District 3). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.027 0.549 - 

rx5day 1921 2022 0.027 0.753 - 

sdii 1921 2022 0.005 0.375 - 

r10mm 1921 2022 0.008 0.624 - 

r20mm 1921 2022 0.007 0.411 - 

R25mm 1921 2022 -0.004 0.598 - 

cdd 1921 2022 -0.009 0.915 - 

cwd 1921 2022 -0.011 0.044 - 

r95p 1921 2022 -0.13 0.543 - 

r99p 1921 2022 -0.058 0.64 - 

prcptot 1921 2022 -0.219 0.509 - 

 

Table 31. WMO ETCCDI rainfall index trends and values for VRUGBAAR (District 4). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.07 0.232 - 

rx5day 1921 2022 0.024 0.835 - 

sdii 1921 2022 0.01 0.047 - 

r10mm 1921 2022 -0.009 0.66 - 

r20mm 1921 2022 0.01 0.426 - 

R25mm 1921 2022 0.005 0.651 - 

cdd 1921 2022 0.081 0.141 - 

cwd 1921 2022 0 0.976 - 

r95p 1921 2022 0.234 0.475 - 

r99p 1921 2022 0.123 0.491 - 

prcptot 1921 2022 -0.214 0.681 - 

 

Table 32. WMO ETCCDI rainfall index trends and values for REENEN (District 5). P-values below 0.05 

indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.075 0.049 43 

rx5day 1921 2022 0.086 0.098 43 

sdii 1921 2022 -0.011 0.126 9.4 

r10mm 1921 2022 0.003 0.707 4 

r20mm 1921 2022 0.005 0.13 2 

R25mm 1921 2022 0.002 0.489 2 

cdd 1921 2022 -0.493 0.004 66 

cwd 1921 2022 0.005 0.271 2 

r95p 1921 2022 0.132 0.158 69 

r99p 1921 2022 0.089 0.109 43 

prcptot 1921 2022 0.198 0.224 141.5 
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Table 33. WMO ETCCDI rainfall index trends and values for DWARS IN DIE WEG (District 6). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.028 0.552 40 

rx5day 1921 2022 0.039 0.48 40 

sdii 1921 2022 0.001 0.897 7.1 

r10mm 1921 2022 0.008 0.414 5 

r20mm 1921 2022 0.001 0.888 1 

R25mm 1921 2022 0 0.971 1 

cdd 1921 2022 -0.071 0.632 54 

cwd 1921 2022 0.002 0.492 3 

r95p 1921 2022 0.03 0.835 40 

r99p 1921 2022 0.144 0.086 0 

prcptot 1921 2022 0.037 0.868 157 

 

Table 34. WMO ETCCDI rainfall index trends and values for CAPE AGULHAS (District 7). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.04 0.684 - 

rx5day 1921 2022 0.147 0.219 - 

sdii 1921 2022 0.005 0.241 4.6 

r10mm 1921 2022 0.006 0.695 7 

r20mm 1921 2022 -0.002 0.812 1 

R25mm 1921 2022 -0.003 0.59 0 

cdd 1921 2022 0.037 0.214 41 

cwd 1921 2022 -0.004 0.333 4 

r95p 1921 2022 -0.121 0.671 21.2 

r99p 1921 2022 -0.027 0.897 0 

prcptot 1921 2022 -0.305 0.434 260.8 

 

Table 35. WMO ETCCDI rainfall index trends and values for CALITZDORP - POL (District 8). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.126 0.035 14.3 

rx5day 1921 2022 0.085 0.337 18.5 

sdii 1921 2022 0.039 0 4 

r10mm 1921 2022 0.034 0.001 3 

r20mm 1921 2022 0.017 0.008 0 

R25mm 1921 2022 0.015 0.001 0 

cdd 1921 2022 -0.031 0.691 32 

cwd 1921 2022 -0.007 0.031 2 

r95p 1921 2022 0.497 0.005 0 

r99p 1921 2022 0.135 0.133 0 

prcptot 1921 2022 0.658 0.007 107.6 
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Table 36. WMO ETCCDI rainfall index trends and values for PRINCE ALBERT - TNK (District 9). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.097 0.07 24.5 

rx5day 1921 2022 0.13 0.033 26.5 

sdii 1921 2022 0.039 0 5.2 

r10mm 1921 2022 0.021 0.015 4 

r20mm 1921 2022 0.013 0.003 1 

R25mm 1921 2022 0.006 0.098 0 

cdd 1921 2022 0.029 0.773 84 

cwd 1921 2022 -0.003 0.272 3 

r95p 1921 2022 0.215 0.111 0 

r99p 1921 2022 0.076 0.354 0 

prcptot 1921 2022 0.274 0.23 141 

 

Table 37. WMO ETCCDI rainfall index trends and values for ROOIRIVIER (District 10). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.04 0.484 - 

rx5day 1921 2022 -0.006 0.94 - 

sdii 1921 2022 0.009 0.215 - 

r10mm 1921 2022 0.029 0.024 - 

r20mm 1921 2022 0.007 0.236 - 

R25mm 1921 2022 0.003 0.521 - 

cdd 1921 2022 -0.087 0.226 - 

cwd 1921 2022 0.002 0.535 - 

r95p 1921 2022 0.064 0.707 - 

r99p 1921 2022 0.045 0.678 - 

prcptot 1921 2022 0.444 0.124 - 

 

Table 38. WMO ETCCDI rainfall index trends and values for KAREEDOUW - POL (District 11). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1927 2022 0.27 0.171 - 

rx5day 1927 2022 0.105 0.734 - 

sdii 1927 2022 0.006 0.662 - 

r10mm 1927 2022 -0.042 0.053 - 

r20mm 1927 2022 -0.039 0.016 - 

R25mm 1927 2022 -0.029 0.031 - 

cdd 1927 2022 -0.018 0.829 - 

cwd 1927 2022 -0.005 0.424 - 

r95p 1927 2022 -0.135 0.829 - 

r99p 1927 2022 0.228 0.554 - 

prcptot 1927 2022 -1.645 0.055 - 
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Table 39. WMO ETCCDI rainfall index trends and values for STEYTLERVILLE - MAG (District 12). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.027 0.596 - 

rx5day 1921 2022 0.027 0.761 - 

sdii 1921 2022 -0.004 0.55 - 

r10mm 1921 2022 0.02 0.078 - 

r20mm 1921 2022 0.007 0.331 - 

R25mm 1921 2022 0.011 0.061 - 

cdd 1921 2022 0.114 0.178 - 

cwd 1921 2022 0.008 0.044 - 

r95p 1921 2022 0.284 0.201 - 

r99p 1921 2022 0.083 0.594 - 

prcptot 1921 2022 0.581 0.068 - 

Table 40. WMO ETCCDI rainfall index trends and values for GRAHAMSTOWN - TNK (District 13). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.036 0.731 - 

rx5day 1921 2022 -0.161 0.382 - 

sdii 1921 2022 0.02 0.011 - 

r10mm 1921 2022 0.012 0.536 - 

r20mm 1921 2022 0.005 0.676 - 

R25mm 1921 2022 0.005 0.603 - 

cdd 1921 2022 0.193 0 - 

cwd 1921 2022 0.007 0.171 - 

r95p 1921 2022 0.097 0.826 - 

r99p 1921 2022 0.126 0.645 - 

prcptot 1921 2022 -0.305 0.612 - 

 

Table 41. WMO ETCCDI rainfall index trends and values for MERWEVILLE - POL (District 16). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.126 0.067 19.5 

rx5day 1921 2022 0.154 0.093 22.5 

sdii 1921 2022 0.02 0.136 5.7 

r10mm 1921 2022 0.002 0.86 4 

r20mm 1921 2022 0.007 0.203 0 

R25mm 1921 2022 0.007 0.098 0 

cdd 1921 2022 -0.533 0.001 69 

cwd 1921 2022 0 0.951 3 

r95p 1921 2022 0.329 0.043 0 

r99p 1921 2022 0.095 0.314 0 

prcptot 1921 2022 0.202 0.432 108.6 
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Table 42. WMO ETCCDI rainfall index trends and values for RONDAWEL (District 17). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.072 0.077 50 

rx5day 1921 2022 0.103 0.036 50 

sdii 1921 2022 -0.005 0.569 7.7 

r10mm 1921 2022 0.039 0 5 

r20mm 1921 2022 0.011 0.043 2 

R25mm 1921 2022 0.007 0.05 2 

cdd 1921 2022 -0.76 0 58 

cwd 1921 2022 0.003 0.266 3 

r95p 1921 2022 0.234 0.047 82 

r99p 1921 2022 0.138 0.075 50 

prcptot 1921 2022 0.991 0 192.5 

 

Table 43. WMO ETCCDI rainfall index trends and values for SAAIFONTEIN (District 19). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.059 0.335 51.5 

rx5day 1921 2022 0.037 0.67 56.5 

sdii 1921 2022 -0.007 0.588 11.8 

r10mm 1921 2022 0.04 0.002 14 

r20mm 1921 2022 0.012 0.124 5 

R25mm 1921 2022 0.011 0.076 5 

cdd 1921 2022 -0.296 0.092 90 

cwd 1921 2022 0.004 0.266 4 

r95p 1921 2022 0.303 0.055 91.5 

r99p 1921 2022 0.076 0.546 51.5 

prcptot 1921 2022 1.103 0.002 401.7 

Table 44. WMO ETCCDI rainfall index trends and values for BLOUBOSKUIL (District 20). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.075 0.17 50 

rx5day 1921 2022 0.077 0.394 58 

sdii 1921 2022 0.014 0.155 15.2 

r10mm 1921 2022 0.04 0.001 11 

r20mm 1921 2022 0.011 0.073 6 

R25mm 1921 2022 0.004 0.44 4 

cdd 1921 2022 -0.174 0.106 80 

cwd 1921 2022 0.005 0.139 3 

r95p 1921 2022 0.119 0.484 118 

r99p 1921 2022 0.085 0.403 50 

prcptot 1921 2022 0.768 0.007 289 
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Table 45. WMO ETCCDI rainfall index trends and values for KENDREW ESTATES (District 21). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.003 0.959 - 

rx5day 1921 2022 0.001 0.995 - 

sdii 1921 2022 0.004 0.657 - 

r10mm 1921 2022 0.019 0.186 - 

r20mm 1921 2022 0.014 0.067 - 

R25mm 1921 2022 0.011 0.091 - 

cdd 1921 2022 0.079 0.424 - 

cwd 1921 2022 0.01 0.033 - 

r95p 1921 2022 0.331 0.154 - 

r99p 1921 2022 -0.053 0.714 - 

prcptot 1921 2022 0.453 0.233 - 

 

Table 46. WMO ETCCDI rainfall index trends and values for ALBERTVALE-FRM (District 22). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.048 0.555 - 

rx5day 1921 2022 -0.088 0.522 - 

sdii 1921 2022 0.019 0.002 - 

r10mm 1921 2022 0.055 0.001 - 

r20mm 1921 2022 0.021 0.033 - 

R25mm 1921 2022 0.018 0.018 - 

cdd 1921 2022 0.13 0.083 - 

cwd 1921 2022 -0.003 0.469 - 

r95p 1921 2022 0.262 0.383 - 

r99p 1921 2022 -0.07 0.737 - 

prcptot 1921 2022 0.916 0.049 - 

 

Table 47. WMO ETCCDI rainfall index trends and values for MOUNT EDGECOMBE (District 25). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1927 2022 0.225 0.324 307.4 

rx5day 1927 2022 0.214 0.539 414 

sdii 1927 2022 0.005 0.683 14.2 

r10mm 1927 2022 -0.03 0.247 27 

r20mm 1927 2022 -0.01 0.581 13 

R25mm 1927 2022 -0.008 0.649 11 

cdd 1927 2022 0.135 0.021 44 

cwd 1927 2022 -0.008 0.18 6 

r95p 1927 2022 0.243 0.796 777.4 

r99p 1927 2022 0.518 0.448 548 

prcptot 1927 2022 -0.254 0.827 1452 
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Table 48. WMO ETCCDI rainfall index trends and values for GINGINDHLOVU (District 26). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.339 0.119 145.5 

rx5day 1921 2022 0.596 0.069 246.1 

sdii 1921 2022 0.02 0.022 15.4 

r10mm 1921 2022 0.04 0.18 36 

r20mm 1921 2022 0.013 0.496 16 

R25mm 1921 2022 0.019 0.194 6 

cdd 1921 2022 -0.007 0.835 33 

cwd 1921 2022 0.009 0.09 7 

r95p 1921 2022 0.952 0.193 363.5 

r99p 1921 2022 0.77 0.095 145.5 

prcptot 1921 2022 0.936 0.348 1048 

Table 49. WMO ETCCDI rainfall index trends and values for EXWELL PARK (District 27). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.036 0.52 64 

rx5day 1921 2022 0.041 0.647 103.5 

sdii 1921 2022 0.007 0.31 15.6 

r10mm 1921 2022 0.015 0.429 35 

r20mm 1921 2022 0.011 0.244 13 

R25mm 1921 2022 0.019 0.025 13 

cdd 1921 2022 -0.205 0.09 47 

cwd 1921 2022 -0.006 0.289 5 

r95p 1921 2022 0.265 0.304 434 

r99p 1921 2022 0.187 0.216 169 

prcptot 1921 2022 0.364 0.426 966.7 

 

Table 50. WMO ETCCDI rainfall index trends and values for CEDARA (District 30). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.068 0.621 - 

rx5day 1921 2022 0.036 0.861 - 

sdii 1921 2022 -0.001 0.862 10.1 

r10mm 1921 2022 -0.042 0.044 33 

r20mm 1921 2022 -0.017 0.147 16 

R25mm 1921 2022 -0.016 0.126 11 

cdd 1921 2022 -0.007 0.907 30 

cwd 1921 2022 -0.007 0.246 6 

r95p 1921 2022 -0.214 0.645 394 

r99p 1921 2022 0.016 0.963 248 

prcptot 1921 2022 -0.995 0.109 1145.8 
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Table 51. WMO ETCCDI rainfall index trends and values for SURPRISE STORE (District 31). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1933 2022 0.053 0.813 - 

rx5day 1933 2022 0.199 0.602 - 

sdii 1933 2022 -0.037 0.025 - 

r10mm 1933 2022 -0.081 0.012 - 

r20mm 1933 2022 -0.051 0.019 - 

R25mm 1933 2022 -0.026 0.125 - 

cdd 1933 2022 -0.096 0.514 - 

cwd 1933 2022 -0.003 0.709 - 

r95p 1933 2022 0.093 0.901 - 

r99p 1933 2022 0.334 0.47 - 

prcptot 1933 2022 -1.373 0.191 - 

Table 52. WMO ETCCDI rainfall index trends and values for SKUKUZA (District 33). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1927 2022 -0.249 0.075 - 

rx5day 1927 2022 -0.114 0.641 - 

sdii 1927 2022 -0.045 0.002 - 

r10mm 1927 2022 -0.014 0.499 - 

r20mm 1927 2022 0.001 0.96 - 

R25mm 1927 2022 0.006 0.638 - 

cdd 1927 2022 -0.184 0.178 - 

cwd 1927 2022 -0.011 0.081 - 

r95p 1927 2022 -0.384 0.427 - 

r99p 1927 2022 -0.225 0.479 - 

prcptot 1927 2022 -0.122 0.867 - 

 

Table 53. WMO ETCCDI rainfall index trends and values for CARNARVON - POL (District 38). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.004 0.95 55 

rx5day 1921 2022 0.101 0.36 61.2 

sdii 1921 2022 0.009 0.601 6.7 

r10mm 1921 2022 0 0.972 4 

r20mm 1921 2022 0.009 0.263 3 

R25mm 1921 2022 0.008 0.168 2 

cdd 1921 2022 0.037 0.797 74 

cwd 1921 2022 0.002 0.609 4 

r95p 1921 2022 0.041 0.831 55 

r99p 1921 2022 -0.024 0.841 0 

prcptot 1921 2022 -0.075 0.828 186.2 
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Table 54. WMO ETCCDI rainfall index trends and values for RICHMOND C/K - TNK (District 39). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.055 0.27 69 

rx5day 1921 2022 0.035 0.663 69 

sdii 1921 2022 0.004 0.579 11.6 

r10mm 1921 2022 0.008 0.602 13 

r20mm 1921 2022 0.001 0.914 4 

R25mm 1921 2022 0.004 0.504 3 

cdd 1921 2022 0.002 0.986 69 

cwd 1921 2022 0.002 0.627 4 

r95p 1921 2022 0.139 0.491 141.5 

r99p 1921 2022 0.039 0.726 69 

prcptot 1921 2022 0.327 0.408 395.6 

 

Table 55. WMO ETCCDI rainfall index trends and values for ROODEBLOEM (District 40). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.114 0.043 - 

rx5day 1921 2022 0.091 0.247 - 

sdii 1921 2022 0.004 0.479 - 

r10mm 1921 2022 0.038 0.001 - 

r20mm 1921 2022 0.019 0.008 - 

R25mm 1921 2022 0.009 0.066 - 

cdd 1921 2022 -0.072 0.282 - 

cwd 1921 2022 0.01 0.006 - 

r95p 1921 2022 0.289 0.098 - 

r99p 1921 2022 0.212 0.074 - 

prcptot 1921 2022 1.159 0 - 

 

Table 56. WMO ETCCDI rainfall index trends and values for HOFMEYR - MUN (District 41). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.161 0.035 - 

rx5day 1921 2022 0.221 0.034 - 

sdii 1921 2022 0.023 0.04 - 

r10mm 1921 2022 0.06 0.008 - 

r20mm 1921 2022 0.021 0.071 - 

R25mm 1921 2022 0.015 0.062 - 

cdd 1921 2022 0.218 0.088 - 

cwd 1921 2022 0 0.908 - 

r95p 1921 2022 0.243 0.415 - 

r99p 1921 2022 0.127 0.465 - 

prcptot 1921 2022 1.071 0.045 - 
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Table 57. WMO ETCCDI rainfall index trends and values for DORDRECHT CLARKS SIDING (District 42). 

P-values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.072 0.314 40.3 

rx5day 1921 2022 -0.145 0.267 74.1 

sdii 1921 2022 -0.033 0 8.4 

r10mm 1921 2022 0.025 0.302 35 

r20mm 1921 2022 0.003 0.842 8 

R25mm 1921 2022 0.001 0.926 6 

cdd 1921 2022 -0.226 0.002 18 

cwd 1921 2022 0.017 0.003 7 

r95p 1921 2022 -0.076 0.845 181.9 

r99p 1921 2022 -0.41 0.084 0 

prcptot 1921 2022 0.89 0.157 1030.4 

 

Table 58. WMO ETCCDI rainfall index trends and values for MOORSIDE (District 44). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.029 0.769 71 

rx5day 1921 2022 0.027 0.852 158.6 

sdii 1921 2022 -0.017 0.072 15.6 

r10mm 1921 2022 -0.037 0.107 42 

r20mm 1921 2022 -0.011 0.459 22 

R25mm 1921 2022 -0.003 0.816 17 

cdd 1921 2022 -0.06 0.62 75 

cwd 1921 2022 0 0.959 6 

r95p 1921 2022 0.355 0.396 320.4 

r99p 1921 2022 0.154 0.495 71 

prcptot 1921 2022 -0.386 0.565 1228.6 

 

Table 59. WMO ETCCDI rainfall index trends and values for HLOBANE (District 45). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.501 0 90 

rx5day 1921 2022 0.565 0 128.5 

sdii 1921 2022 0.069 0 16.5 

r10mm 1921 2022 0.067 0.003 34 

r20mm 1921 2022 0.062 0 20 

R25mm 1921 2022 0.062 0 16 

cdd 1921 2022 0.053 0.612 54 

cwd 1921 2022 -0.009 0.089 6 

r95p 1921 2022 2.093 0 138.5 

r99p 1921 2022 0.86 0 90 

prcptot 1921 2022 2.327 0 1086.9 
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Table 60. WMO ETCCDI rainfall index trends and values for TAFELKOPPIES (District 46). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.108 0.493 - 

rx5day 1921 2022 0.271 0.156 - 

sdii 1921 2022 -0.026 0.006 - 

r10mm 1921 2022 -0.006 0.799 - 

r20mm 1921 2022 0.009 0.54 - 

R25mm 1921 2022 0.008 0.496 - 

cdd 1921 2022 -0.174 0.093 - 

cwd 1921 2022 0 0.957 - 

r95p 1921 2022 0.815 0.081 - 

r99p 1921 2022 0.425 0.14 - 

prcptot 1921 2022 0.893 0.184 - 

Table 61. WMO ETCCDI rainfall index trends and values for ALKMAAR (District 47). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.187 0.165 - 

rx5day 1921 2022 0.228 0.261 - 

sdii 1921 2022 -0.032 0.001 - 

r10mm 1921 2022 0 0.989 - 

r20mm 1921 2022 0 1 - 

R25mm 1921 2022 -0.004 0.76 - 

cdd 1921 2022 -0.425 0 - 

cwd 1921 2022 -0.004 0.677 - 

r95p 1921 2022 0.475 0.375 - 

r99p 1921 2022 0.369 0.284 - 

prcptot 1921 2022 0.691 0.397 - 

 

Table 62. WMO ETCCDI rainfall index trends and values for LETABA DISTRICT (District 49). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.337 0.197 63 

rx5day 1921 2022 -0.467 0.241 122.5 

sdii 1921 2022 -0.012 0.507 13.8 

r10mm 1921 2022 -0.104 0 28 

r20mm 1921 2022 -0.058 0.01 16 

R25mm 1921 2022 -0.055 0.007 14 

cdd 1921 2022 -0.228 0.005 34 

cwd 1921 2022 -0.054 0 3 

r95p 1921 2022 -0.251 0.77 0 

r99p 1921 2022 0.853 0.171 0 

prcptot 1921 2022 -3.064 0.023 977.5 
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Table 63. WMO ETCCDI rainfall index trends and values for HANGLIP (District 50). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.049 0.642 89 

rx5day 1921 2022 -0.049 0.836 140.6 

sdii 1921 2022 0.015 0.175 14.6 

r10mm 1921 2022 -0.057 0.042 38 

r20mm 1921 2022 -0.004 0.829 21 

R25mm 1921 2022 -0.005 0.698 14 

cdd 1921 2022 0.232 0.019 42 

cwd 1921 2022 -0.039 0 5 

r95p 1921 2022 -0.003 0.996 239 

r99p 1921 2022 -0.039 0.907 89 

prcptot 1921 2022 -1.339 0.153 1155.6 

 

Table 64. WMO ETCCDI rainfall index trends and values for THORNLEA (District 52). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.072 0.232 - 

rx5day 1921 2022 0.121 0.14 - 

sdii 1921 2022 0.049 0.001 - 

r10mm 1921 2022 0.003 0.786 - 

r20mm 1921 2022 0.012 0.066 - 

R25mm 1921 2022 0.01 0.059 - 

cdd 1921 2022 0.286 0.09 - 

cwd 1921 2022 -0.005 0.105 - 

r95p 1921 2022 0.057 0.728 - 

r99p 1921 2022 0.024 0.799 - 

prcptot 1921 2022 -0.082 0.801 - 

 

Table 65. WMO ETCCDI rainfall index trends and values for MARYDALE - POL (District 53). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.001 0.987 50.5 

rx5day 1921 2022 0.026 0.833 104 

sdii 1921 2022 0.003 0.809 14.5 

r10mm 1921 2022 0.017 0.177 11 

r20mm 1921 2022 0.01 0.207 8 

R25mm 1921 2022 0.001 0.832 3 

cdd 1921 2022 -0.069 0.674 57 

cwd 1921 2022 0.005 0.158 5 

r95p 1921 2022 0.118 0.637 144.5 

r99p 1921 2022 -0.067 0.745 99.5 

prcptot 1921 2022 0.217 0.562 348 
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Table 66. WMO ETCCDI rainfall index trends and values for LEKKERVLEI (District 54). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.091 0.067 39.5 

rx5day 1921 2022 0.152 0.086 49 

sdii 1921 2022 0.004 0.561 9.6 

r10mm 1921 2022 0.023 0.071 16 

r20mm 1921 2022 0.016 0.036 5 

R25mm 1921 2022 0.011 0.055 4 

cdd 1921 2022 -0.245 0.088 43 

cwd 1921 2022 0.002 0.605 4 

r95p 1921 2022 0.363 0.067 101 

r99p 1921 2022 0.119 0.238 0 

prcptot 1921 2022 0.693 0.059 414.7 

 

Table 67. WMO ETCCDI rainfall index trends and values for GRAPEVALE (District 55). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.082 0.114 - 

rx5day 1921 2022 0.087 0.393 - 

sdii 1921 2022 0.019 0.008 - 

r10mm 1921 2022 0.061 0.002 - 

r20mm 1921 2022 0.023 0.039 - 

R25mm 1921 2022 0.017 0.041 - 

cdd 1921 2022 -0.049 0.617 - 

cwd 1921 2022 0 0.972 - 

r95p 1921 2022 0.303 0.206 - 

r99p 1921 2022 0.22 0.053 - 

prcptot 1921 2022 1.067 0.03 - 

 

Table 68. WMO ETCCDI rainfall index trends and values for HUGHENDEN (District 56). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.155 0.008 82.5 

rx5day 1921 2022 0.253 0.01 107 

sdii 1921 2022 0.016 0.06 12 

r10mm 1921 2022 0.048 0.029 36 

r20mm 1921 2022 0.029 0.022 13 

R25mm 1921 2022 0.018 0.054 11 

cdd 1921 2022 0.371 0.002 51 

cwd 1921 2022 0.006 0.222 4 

r95p 1921 2022 0.751 0.006 221.5 

r99p 1921 2022 0.486 0.008 147.5 

prcptot 1921 2022 1.363 0.021 933.7 
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Table 69. WMO ETCCDI rainfall index trends and values for FUNNYSTONE (District 57). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1927 2022 0.061 0.351 - 

rx5day 1927 2022 0.07 0.425 - 

sdii 1927 2022 0.006 0.398 - 

r10mm 1927 2022 0.039 0.114 - 

r20mm 1927 2022 0.028 0.052 - 

R25mm 1927 2022 0.012 0.22 - 

cdd 1927 2022 0.016 0.95 - 

cwd 1927 2022 0.004 0.447 - 

r95p 1927 2022 0.19 0.615 - 

r99p 1927 2022 0.286 0.296 - 

prcptot 1927 2022 0.961 0.106 - 

 

Table 70. WMO ETCCDI rainfall index trends and values for WARDEN SKOOLSTRAAT (District 60). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.084 0.376 44.5 

rx5day 1921 2022 0.125 0.304 62 

sdii 1921 2022 0.049 0 18.6 

r10mm 1921 2022 -0.016 0.518 29 

r20mm 1921 2022 -0.007 0.661 12 

R25mm 1921 2022 0.003 0.807 7 

cdd 1921 2022 0.254 0.079 83 

cwd 1921 2022 -0.008 0.051 3 

r95p 1921 2022 0.634 0.079 0 

r99p 1921 2022 0.085 0.64 0 

prcptot 1921 2022 -0.574 0.412 615 

 

Table 71. WMO ETCCDI rainfall index trends and values for VERKYKERSKOP- POL (District 61). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.144 0.019 - 

rx5day 1921 2022 -0.172 0.069 - 

sdii 1921 2022 -0.007 0.469 - 

r10mm 1921 2022 -0.081 0 - 

r20mm 1921 2022 -0.037 0.008 - 

R25mm 1921 2022 -0.037 0 - 

cdd 1921 2022 0.016 0.906 - 

cwd 1921 2022 -0.015 0.006 - 

r95p 1921 2022 -0.957 0.004 - 

r99p 1921 2022 -0.311 0.087 - 

prcptot 1921 2022 -2.835 0 - 
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Table 72. WMO ETCCDI rainfall index trends and values for BLAAUWKOP (District 62). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1928 2022 -0.024 0.78 100 

rx5day 1928 2022 0.053 0.666 139 

sdii 1928 2022 0.019 0.006 13.4 

r10mm 1928 2022 0.023 0.274 36 

r20mm 1928 2022 0.005 0.715 19 

R25mm 1928 2022 0.002 0.88 13 

cdd 1928 2022 0.308 0.014 86 

cwd 1928 2022 -0.002 0.676 4 

r95p 1928 2022 0.075 0.855 337.5 

r99p 1928 2022 0.113 0.674 262 

prcptot 1928 2022 -0.229 0.707 1142 

 

Table 73. WMO ETCCDI rainfall index trends and values for MACHADODORP (District 63). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.033 0.624 - 

rx5day 1921 2022 0.036 0.713 - 

sdii 1921 2022 0.051 0 - 

r10mm 1921 2022 0.023 0.328 - 

r20mm 1921 2022 0.022 0.111 - 

R25mm 1921 2022 0.02 0.063 - 

cdd 1921 2022 0.2 0.06 - 

cwd 1921 2022 -0.041 0 - 

r95p 1921 2022 0.389 0.186 - 

r99p 1921 2022 0.127 0.476 - 

prcptot 1921 2022 -0.332 0.557 - 

 

Table 74. WMO ETCCDI rainfall index trends and values for KALKFONTEIN (District 64). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.001 0.983 55 

rx5day 1921 2022 0.156 0.168 130 

sdii 1921 2022 0.037 0.005 27.3 

r10mm 1921 2022 0.021 0.236 18 

r20mm 1921 2022 0.033 0.012 13 

R25mm 1921 2022 0.007 0.472 10 

cdd 1921 2022 0.491 0.001 154 

cwd 1921 2022 0.004 0.36 4 

r95p 1921 2022 0.624 0.047 285 

r99p 1921 2022 0.049 0.673 0 

prcptot 1921 2022 0.38 0.479 573. 
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Table 75. WMO ETCCDI rainfall index trends and values for NIEKERKSHOOP - POL (District 68). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.034 0.629 - 

rx5day 1921 2022 0.078 0.457 - 

sdii 1921 2022 0.019 0.091 - 

r10mm 1921 2022 0.024 0.126 - 

r20mm 1921 2022 0.012 0.173 - 

R25mm 1921 2022 0.008 0.2 - 

cdd 1921 2022 0.017 0.897 - 

cwd 1921 2022 0.003 0.41 - 

r95p 1921 2022 0.29 0.13 - 

r99p 1921 2022 -0.057 0.613 - 

prcptot 1921 2022 0.419 0.319 - 

 

Table 76. WMO ETCCDI rainfall index trends and values for HOPETOWN (District 69). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.067 0.22 44.5 

rx5day 1921 2022 0.184 0.074 79 

sdii 1921 2022 0.02 0.046 12.2 

r10mm 1921 2022 0.027 0.084 16 

r20mm 1921 2022 0.012 0.207 6 

R25mm 1921 2022 0.011 0.133 4 

cdd 1921 2022 -0.072 0.59 85 

cwd 1921 2022 0.006 0.195 3 

r95p 1921 2022 0.254 0.216 118.5 

r99p 1921 2022 0.097 0.442 0 

prcptot 1921 2022 0.577 0.179 414.8 

 

Table 77. WMO ETCCDI rainfall index trends and values for SLANGFONTEIN (District 70). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1923 2021 0.003 0.964 - 

rx5day 1923 2021 0.233 0.066 - 

sdii 1923 2021 -0.03 0.01 - 

r10mm 1923 2021 0.042 0.056 - 

r20mm 1923 2021 0.022 0.079 - 

R25mm 1923 2021 0.01 0.318 - 

cdd 1923 2021 -0.164 0.222 - 

cwd 1923 2021 0.012 0.001 - 

r95p 1923 2021 0.373 0.288 - 

r99p 1923 2021 0.093 0.618 - 

prcptot 1923 2021 1.368 0.019 - 
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Table 78. WMO ETCCDI rainfall index trends and values for THE CLIFF (District 71). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.077 0.34 - 

rx5day 1921 2022 0.029 0.799 - 

sdii 1921 2022 0.053 0 - 

r10mm 1921 2022 0.042 0.034 - 

r20mm 1921 2022 0.035 0.005 - 

R25mm 1921 2022 0.026 0.004 - 

cdd 1921 2022 0.365 0.003 - 

cwd 1921 2022 -0.006 0.169 - 

r95p 1921 2022 0.585 0.052 - 

r99p 1921 2022 0.13 0.432 - 

prcptot 1921 2022 0.679 0.198 - 

 

Table 79. WMO ETCCDI rainfall index trends and values for WATERLAND (District 72). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.019 0.784 65 

rx5day 1921 2022 0.027 0.782 89.1 

sdii 1921 2022 0.029 0 12.5 

r10mm 1921 2022 0.029 0.173 34 

r20mm 1921 2022 0.02 0.104 13 

R25mm 1921 2022 0.02 0.027 9 

cdd 1921 2022 0.224 0.033 84 

cwd 1921 2022 0 0.914 4 

r95p 1921 2022 0.554 0.045 121.6 

r99p 1921 2022 0.025 0.882 121.6 

prcptot 1921 2022 0.387 0.454 871.6 

 

Table 80. WMO ETCCDI rainfall index trends and values for VREDEFORT (District 73). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.053 0.422 56 

rx5day 1921 2022 -0.179 0.109 72 

sdii 1921 2022 0.001 0.928 15.1 

r10mm 1921 2022 -0.038 0.129 34 

r20mm 1921 2022 -0.021 0.134 16 

R25mm 1921 2022 -0.008 0.473 10 

cdd 1921 2022 0.07 0.625 47 

cwd 1921 2022 0.001 0.916 4 

r95p 1921 2022 -0.141 0.69 111 

r99p 1921 2022 -0.3 0.249 111 

prcptot 1921 2022 -1.334 0.046 832 
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Table 81. WMO ETCCDI rainfall index trends and values for IRENE (District 74). P-values below 0.05 

indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.08 0.299 - 

rx5day 1921 2022 0.288 0.031 - 

sdii 1921 2022 0.016 0.01 - 

r10mm 1921 2022 0.035 0.07 - 

r20mm 1921 2022 0.015 0.154 - 

R25mm 1921 2022 0.019 0.039 - 

cdd 1921 2022 -0.008 0.943 - 

cwd 1921 2022 0.002 0.662 - 

r95p 1921 2022 0.571 0.075 - 

r99p 1921 2022 0.076 0.705 - 

prcptot 1921 2022 0.962 0.051 - 

 

Table 82. WMO ETCCDI rainfall index trends and values for WITBANK STREHLA (District 75). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.045 0.53 - 

rx5day 1921 2022 0.22 0.066 - 

sdii 1921 2022 0.031 0 - 

r10mm 1921 2022 0.042 0.075 - 

r20mm 1921 2022 0.026 0.072 - 

R25mm 1921 2022 0.019 0.083 - 

cdd 1921 2022 0.233 0.06 - 

cwd 1921 2022 0.005 0.296 - 

r95p 1921 2022 0.642 0.06 - 

r99p 1921 2022 0.166 0.448 - 

prcptot 1921 2022 0.576 0.357 - 

 

Table 83. WMO ETCCDI rainfall index trends and values for NYLSVLEY (District 76). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.155 0.733 - 

rx5day 1921 2022 0.17 0.633 - 

sdii 1921 2022 0.033 0.001 - 

r10mm 1921 2022 0.007 0.251 - 

r20mm 1921 2022 0.018 0.144 - 

R25mm 1921 2022 0.014 0.368 - 

cdd 1921 2022 0.361 0.001 - 

cwd 1921 2022 -0.014 0.785 - 

r95p 1921 2022 0.762 0.628 - 

r99p 1921 2022 0.466 0.456 - 

prcptot 1921 2022 0.248 0.729  
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Table 84. WMO ETCCDI rainfall index trends and values for VILLA NORA-POL (District 77). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.143 0.233 - 

rx5day 1921 2022 -0.253 0.123 - 

sdii 1921 2022 -0.043 0.021 - 

r10mm 1921 2022 -0.04 0.01 - 

r20mm 1921 2022 -0.021 0.034 - 

R25mm 1921 2022 -0.024 0.004 - 

cdd 1921 2022 0.08 0.619 - 

cwd 1921 2022 -0.011 0.027 - 

r95p 1921 2022 -0.759 0.032 - 

r99p 1921 2022 -0.125 0.607 - 

prcptot 1921 2022 -1.608 0.001 - 

 

Table 85. WMO ETCCDI rainfall index trends and values for HOPKINS (District 79). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.077 0.248 - 

rx5day 1921 2022 -0.019 0.875 - 

sdii 1921 2022 0.041 0 - 

r10mm 1921 2022 0.009 0.649 - 

r20mm 1921 2022 0.017 0.137 - 

R25mm 1921 2022 0.015 0.125 - 

cdd 1921 2022 0.385 0.027 - 

cwd 1921 2022 -0.016 0.005 - 

r95p 1921 2022 0.408 0.114 - 

r99p 1921 2022 0.221 0.162 - 

prcptot 1921 2022 0.192 0.736 - 

 

Table 86. WMO ETCCDI rainfall index trends and values for BOETSAP (District 80). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.05 0.458 55 

rx5day 1921 2022 0.076 0.512 69.7 

sdii 1921 2022 0.016 0.189 12.6 

r10mm 1921 2022 0.003 0.884 20 

r20mm 1921 2022 0.007 0.531 10 

R25mm 1921 2022 0.009 0.313 6 

cdd 1921 2022 0.224 0.115 52 

cwd 1921 2022 -0.003 0.563 3 

r95p 1921 2022 0.07 0.825 141 

r99p 1921 2022 0.131 0.47 0 

prcptot 1921 2022 -0.367 0.523 554.8 
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Table 87. WMO ETCCDI rainfall index trends and values for EUREKA (District 81). P-values below 

0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.087 0.213 82 

rx5day 1921 2022 0.14 0.32 149 

sdii 1921 2022 0.017 0.061 18.1 

r10mm 1921 2022 0.041 0.025 26 

r20mm 1921 2022 0.021 0.046 17 

R25mm 1921 2022 0.017 0.029 11 

cdd 1921 2022 0.092 0.458 126 

cwd 1921 2022 0.001 0.72 4 

r95p 1921 2022 0.405 0.174 387.5 

r99p 1921 2022 0.108 0.524 82 

prcptot 1921 2022 0.951 0.06 758.5 

 

Table 88. WMO ETCCDI rainfall index trends and values for MASELSPOORT DAM (District 82). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.085 0.288 55 

rx5day 1921 2022 0.127 0.297 78.5 

sdii 1921 2022 0.043 0.001 13.8 

r10mm 1921 2022 0.043 0.052 33 

r20mm 1921 2022 0.043 0.002 16 

R25mm 1921 2022 0.03 0.015 11 

cdd 1921 2022 0.268 0.029 45 

cwd 1921 2022 -0.004 0.401 5 

r95p 1921 2022 1.075 0.029 227 

r99p 1921 2022 0.421 0.212 0 

prcptot 1921 2022 1.137 0.115 900 

 

Table 89. WMO ETCCDI rainfall index trends and values for VENTERSBURG-MAG (District 83). P-

values below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.065 0.327 - 

rx5day 1921 2022 0.066 0.481 - 

sdii 1921 2022 0.023 0.022 - 

r10mm 1921 2022 -0.029 0.178 - 

r20mm 1921 2022 -0.015 0.239 - 

R25mm 1921 2022 -0.005 0.575 - 

cdd 1921 2022 0.339 0.03 - 

cwd 1921 2022 -0.01 0.031 - 

r95p 1921 2022 0.288 0.29 - 

r99p 1921 2022 0.244 0.128 - 

prcptot 1921 2022 -0.892 0.113 - 
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Table 90. WMO ETCCDI rainfall index trends and values for OTTOSDAL - POL (District 84). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.142 0.038 - 

rx5day 1921 2022 0.214 0.083 - 

sdii 1921 2022 0.015 0.176 - 

r10mm 1921 2022 -0.008 0.707 - 

r20mm 1921 2022 0.028 0.067 - 

R25mm 1921 2022 0.021 0.06 - 

cdd 1921 2022 0.012 0.935 - 

cwd 1921 2022 -0.006 0.205 - 

r95p 1921 2022 0.343 0.272 - 

r99p 1921 2022 0.291 0.093 - 

prcptot 1921 2022 0.204 0.736 - 

 

Table 91. WMO ETCCDI rainfall index trends and values for SWARTRUGGENS - POL (District 85). P-values 

below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.239 0.015 - 

rx5day 1921 2022 0.24 0.128 - 

sdii 1921 2022 0.047 0 - 

r10mm 1921 2022 -0.02 0.36 - 

r20mm 1921 2022 0.014 0.334 - 

R25mm 1921 2022 0.01 0.377 - 

cdd 1921 2022 0.338 0.049 - 

cwd 1921 2022 -0.019 0.003 - 

r95p 1921 2022 0.751 0.01 - 

r99p 1921 2022 0.228 0.148 - 

prcptot 1921 2022 -0.246 0.7 - 

 
Table 92. WMO ETCCDI rainfall index trends and values for RANKINS PASS-POL (District 86). P-values 
below 0.05 indicate the trend to be significant at the 5% level 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.111 0.156 - 

rx5day 1921 2022 0.149 0.252 - 

sdii 1921 2022 0.059 0 - 

r10mm 1921 2022 -0.04 0.054 - 

r20mm 1921 2022 0.001 0.955 - 

R25mm 1921 2022 0.009 0.415 - 

cdd 1921 2022 0.503 0 - 

cwd 1921 2022 -0.023 0 - 

r95p 1921 2022 0.252 0.438 - 

r99p 1921 2022 0.332 0.043 - 

prcptot 1921 2022 -1.174 0.06 - 
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Table 93. WMO ETCCDI rainfall index trends and values for VRYBURG PALMYRA (District 89). P-values 
below 0.05 indicate the trend to be significant at the 5% level 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.128 0.1 49.5 

rx5day 1921 2022 0.315 0.02 74.5 

sdii 1921 2022 0.059 0 15.7 

r10mm 1921 2022 0.071 0.001 24 

r20mm 1921 2022 0.036 0.009 10 

R25mm 1921 2022 0.026 0.007 8 

cdd 1921 2022 0.154 0.267 74 

cwd 1921 2022 -0.001 0.925 4 

r95p 1921 2022 0.531 0.038 134.5 

r99p 1921 2022 0.252 0.064 0 

prcptot 1921 2022 1.141 0.042 611.5 

 
Table 94. WMO ETCCDI rainfall index trends and values for VRYBURG WELGELEVEN (District 90). P-
values below 0.05 indicate the trend to be significant at the 5% level 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 -0.016 0.851 76 

rx5day 1921 2022 0.105 0.466 94 

sdii 1921 2022 -0.015 0.283 20.7 

r10mm 1921 2022 0.004 0.844 27 

r20mm 1921 2022 0.007 0.664 16 

R25mm 1921 2022 0.007 0.53 14 

cdd 1921 2022 0.118 0.443 74 

cwd 1921 2022 0.004 0.371 3 

r95p 1921 2022 0.261 0.415 304 

r99p 1921 2022 -0.007 0.972 76 

prcptot 1921 2022 0.124 0.838 808.2 

 

Table 95. WMO ETCCDI rainfall index trends and values for SLURRY (District 92). P-values below 0.05 
indicate the trend to be significant at the 5% level 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.032 0.675 - 

rx5day 1921 2022 0.059 0.608 - 

sdii 1921 2022 0.039 0 - 

r10mm 1921 2022 -0.013 0.507 - 

r20mm 1921 2022 0.011 0.306 - 

R25mm 1921 2022 0.01 0.298 - 

cdd 1921 2022 0.401 0.005 - 

cwd 1921 2022 -0.011 0.04 - 

r95p 1921 2022 0.119 0.662 - 

r99p 1921 2022 -0.052 0.776 - 

prcptot 1921 2022 -0.709 0.16 - 
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Table 96. WMO ETCCDI rainfall index trends and values for TUSCANY (District 93). P-values below 0.05 
indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.086 0.492 143 

rx5day 1921 2022 0.164 0.36 143 

sdii 1921 2022 -0.021 0.133 15.7 

r10mm 1921 2022 0.009 0.649 25 

r20mm 1921 2022 -0.002 0.877 13 

R25mm 1921 2022 -0.01 0.35 10 

cdd 1921 2022 0.004 0.976 113 

cwd 1921 2022 -0.005 0.404 4 

r95p 1921 2022 0.16 0.627 304.8 

r99p 1921 2022 0.19 0.408 143 

prcptot 1921 2022 0.326 0.572 845.8 

 
Table 97. WMO ETCCDI rainfall index trends and values for RIETFONTEIN SAPS (District 94). P-values 
below 0.05 indicate the trend to be significant at the 5% level. 

Indices Start Year End Year Slope P Value 2022 value 

rx1day 1921 2022 0.035 0.527 - 

rx5day 1921 2022 0.219 0.038 - 

sdii 1921 2022 0.053 0 - 

r10mm 1921 2022 0.042 0.003 - 

r20mm 1921 2022 0.015 0.082 - 

R25mm 1921 2022 0.009 0.16 - 

cdd 1921 2022 0.079 0.73 - 

cwd 1921 2022 0.005 0.231 - 

r95p 1921 2022 0.004 0.98 - 

r99p 1921 2022 0.012 0.92 - 

prcptot 1921 2022 0.476 0.192 - 

 

5. Maps of Extreme Index Trends 

5.1 Temperature 

Figures 3 to 11 present the surface temperature extreme index trends for the stations of which the 

trend details are provided in Tables 4 to 27, in the same sequence as the details in the tables. 
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Figure 3. Trends in annual extreme temperatures: TXx in ∘C per decade – 1931-2021 (red triangles 

denote significant trends at the 5% level). 

 

 
Figure 4. Trends in annual extreme temperatures: TXn in ∘C per decade – 1931-2021 (red triangles 

denote significant trends at the 5% level). 
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Figure 5. Trends in annual extreme temperatures: TNx in ∘C per decade – 1931-2021 (red/blue triangles 

denote significant trends at the 5% level). 

 

 
Figure 6. Trends in annual extreme temperatures: TNn in ∘C per decade – 1931-2021 (red/blue triangles 

denote significant trends at the 5% level). 

 



 
 
 
Trends in Extreme Climate Indices In South Africa: 2022                               

 

  

UNCONTROLLED COPY:  WHEN PRINTED OR USED OUTSIDE THE ELECTRONIC QUALITY MANAGEMENT SYSTEM 
Document Reference: WCS-CLS-WMO_EXTREME_CLIMATE_INDICES_2022.001  

Document Type:  Project Report Version:  01      Page 44 of 52 
 

 
Figure 7. Trends in cool days: TX10P for the period 1931–2021 in % days per decade (red triangles 

denote significant trends at the 5%level). 

 

 
Figure 8. Trends in hot days: TX90P for the period 1931–2021 in % days per decade (red triangles denote 

significant trends at the 5%level). 
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Figure 9. Trends in cold nights: TN10P for the period 1931–2021 in % days per decade (filled triangles 

denote significant trends at the 5%level). 

 
Figure 10. Trends in warm nights: TN90P for the period 1931–2021 in % days per decade (filled triangles 

denote significant trends at the 5%level). 
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Figure 11. Trends in warm spells durations in days per decade: WSDI over the period 1931 – 2021 (filled 

triangles denote significant trends at the 5% level). 

 

 
Figure 11. Trends in cold spells durations in days per decade: CSDI over the period 1931 – 2021 (filled 

triangles denote significant trends at the 5% level). 
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5.2 Rainfall 

Figures 12 to 22 present the rainfall extreme index trends for the stations of which the trend details are 

provided in Tables 28 to 98, in the same sequence as the details in the tables. 

 
Figure 12. Trends in rx1day, the annual maximum 1-day precipitation, for the period 1921–2022. 

Shaded symbols indicate statistical significance at the 5% level. 

 
Figure 13. Trends in rx5day, the annual maximum 5-day precipitation, for the period 1921–2022. 

Shaded symbols indicate statistical significance at the 5% level. 
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Figure 14. Trends in SDII, the simple daily intensity index, for the period 1921–2022. Shaded symbols 

indicate statistical significance at the 5% level. 

 

 
Figure 15. Trends in r10mm, the annual number of days with precipitation > 10mm, for the period 

1921–2022. Shaded symbols indicate statistical significance at the 5% level. 
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Figure 16. Trends in r20mm, the annual number of days with precipitation > 20mm, for the period 

1921–2022. Shaded symbols indicate statistical significance at the 5% level. 

 

 
Figure 17. Trends in r25mm, the annual number of days with precipitation > 25mm, for the period 

1921–2022. Shaded symbols indicate statistical significance at the 5% level. 
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Figure 18. Trends in CDD, the annual maximum number of consecutive dry days, for the period 1921–

2022. Shaded symbols indicate statistical significance at the 5% level. 

 
Figure 19. Trends in CWD, the annual maximum number of consecutive wet days, for the period 1921–

2022. Shaded symbols indicate statistical significance at the 5% level. 
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Figure 20. Trends in r95p, the annual precipitation from daily precipitation > 95th percentile (base period: 

1981 – 2010), for the period 1921–2022. Shaded symbols indicate statistical significance at the 5% level. 

 
Figure 21. Trends in r99p, the annual precipitation from daily precipitation > 99th percentile (base 

period: 1981 – 2010), for the period 1921–2021. Shaded symbols indicate statistical significance at the 

5% level. 
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Figure 22. Trends in prcptot, the annual precipitation from daily precipitation >= 1mm, for the period 

1921–2022. Shaded symbols indicate statistical significance at the 5% level. 
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