2026/06/03

NO!!!! y
This is not a climate change debate! ;==

JA du Plessis q d - 75
SIEISnbesch E“g‘;‘:;;;"go'z“:“s"y ShoN This is ONLY a presentation on what we
observed in our data!
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Introduction — Why these analysis?

Increased cl|m In!yﬂlrectly impacts ral
and hen ailability and flood risks. *

.__t’f >

Outline of Presentation

Introduction — Data or perceptions or models?
Results — Trends: MAP / Seasons / Monthly / Daily

Results — Extreme rainfall trends: Frequency and Magnitude

Discussion

Run!!!!

Need a basis to act as a contribution to the climateschange rainfall debate.
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Methodology — Two Objectives @I

Long-term (120 years) & short-term
(40 years) trends (daily, monthly,
seasonal and annual time-steps).

Objectives — Long/short term @

Determine long-term (120 years)
& short-term (40 years) trends
(daily, monthly, seasonal and

Trends for extreme rainfall (30 years): annual time-steps).

Magnitude (MERD)
Frequency (FERD)

Rainfall trends — Long and short term Rainfall Trends — MAP for 1900-2019 window

Legend

- International boundary
@ Homogenous Rain gauge Stations

Observed historical daily
rainfall for 1900-2019
(120 yrs) at 46 stations.
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Rainfall Trends — MAP — Sub periods @ Rainfall Trends — Daily - Monthly
) - - N : : : tI?::ri]ltyj':;ainfaII - insignificant

1900-1939 1940-1979 1980-2019 I} !

November I December

« Increasing
Nov, Dec & Jan in the ‘All-
Year’ and summer
rainfall regions.

« Decreasing
March, May, June & Sept
in all the rainfall regions.

g

Lesena Legent
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Climatic Zones Treads G seasow)
Sensons Periods ‘::::" Sout Westemn | Southern Western Coumal | Kwazulu .:"::X
Cape Cope i foerios | tuterior ot nsesior Climatic Zones Trends (mm/season)
Period :
EXTNNG EYEY) ) Norh- | South North
Souther Wesy Central | KwaZulu-
Suuwaner Gopa0s | 2omam | sieam 70 10002019y | Western | Westem | South Coast [ 10T | ReMEm | SO BORSMAS gy
(1900-2019) Interior Interior | Interior Natal
1518 165 479324 50 Cape Cape Interior
(2L I Summer 02 029,04 | 0305 |045060| -
Aunun 132 18 20 | | Seasiis
13905 | 398203 | Autumn 0.15
| ousron 142 037 - 039 024
Winter L4216 0.82-1.3 034 Wiater
25 Spring 012 0.6
117 -0.54.3 89 0.84-1.62
N T 220 Annual 02 | ozess | wat |07 |oorros
1980-201 10z Legend
19001939 532375 =3.1337 617 645 144
Anaual 1940-1979 432679 917 3.89-6.38 5.78-6.60 103 + Increasing trends
1982019 ETLTL] Decreasing trends
Togerd
+ P - Fluctuating rends
Decreasing rends No wends
Floctuariag rends
Noreads
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Objectives — Extreme Rainfall @

* What are the trends in the
magnitude of extreme rainfall depths
(MERD)?

* What are the trends in the frequency
of extreme rainfall depths (FERD)?

Presented by colour-coding the trends
(mm/year — MERD, exceedances /year — FERD)
according to the significance levels obtained

Colour Codin | | [
| Trend Direction Increase Decrease

Results — MERD and FERD E%‘

level | 1% | 5% | 10% | 25% | s0% S0% | 2% | 10% | s% | 1% |

Meaning

[Servsuons] wons | waserssa | wank | varywens

Varyweas | wesk | Whosarars | rona [varvswoms]
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Results - Magnitude of Extreme Rainfall Depth

Summary of the Sen

Station Record |
[ Smin | 10-min | 15-min | 30-min | 85-min | b | 2hr
Bethlehem _|1983 3073 0045| o086 | 0171 | 0261 0115 | 0100
Blocmfontein [19832022] 0,042 | 0.067 | 0.087 | 0.080 | 004 | 085
iohannesbur |1983 -2022] 0.062 | 0.085 | 0075 0.146 | 0400 | 0427

1983 - 2022| 0,078 | 0,063 | 0015 | 0.000 | 0.026 | 0.048
Kuruman__|1094 2022 0,034 | -0.005 | 0.011 | 0.063 | 0049 | 0.067 | -0.028
Smin

KwaZulu Natal 10-min | 15-min | 30-min | 4%-min | _3hr | Zhe
Durban __[1983 202 -0.084
Ladysmith _|1694 - 2022 0431

Nerth Western
1584 2009
15872022
Northeastern Interior
Polokwane | 1983 - 2022
South Coast
TostLondon 16872073
George 1983 - 2022
For sttt [1983 2000
South Western G
Cape Town | 1594 - 2022|
Langebaan Read | 1983 - 2022

Colour - Significance

Values — mm/y

No clear pattern

perhaps:

Western Interior Southern nterior
Beaufort West |1994 - 2022|

North Wester Cape =

Upington

0135
Zhe
“0.100

0155
2he

2he
228
2k

1994 3022}
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Results - Frequency of Extreme Rainfall Depth
Station | Record | $torm Duration
Central Interior 5-min_| 10-min | 15-min | 30-min | 45-min 1hr 2hr_ 3hr_ Ghr 12hr 28hr
Gabiehem _[1983 3077 o0ss 0077 [ 0000 [ova | 0ooo [ sy [ aous | w0
Bloemfontein |1983 - 2022| 0.000 | 0.000 000 | 0,000 | 0.000 0.000 | 0.000 | 0.028 | 0.048 | 0.000
Johannesbur 1983 - 2022 -0.057 | -0.095 | -0.071 | -0.051 | -0.054 0.000 | 0.000 | 0.000 | 0.000
imberiey 1555 -2022] 0000 | 0000 | 0081 | 0057 ] 0.000 | 0000 | 0000 | 0.000 | 000 | 0000 | 600
Kuruman 1994 - 2022| 0.411 1056 | 0,040 | 0.000 | 0.022 0.067 | 0.041 | 0.000 | 0.056
KuaZulu Hatal Smin | 10-min | 15-min | 30-min | a5-min | the | b | Shr | 6hr | izhe | Zahr
Db [1965 2075] 0000 | 0000 | 0000 | 0ioon | 0000 [ 000 | nooo 005 [oo00 | 000
Ladysmith _|1984 - 2022| -0.050 | -0.067 0.041 | -0.067 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
MNorth Western r Ftsmin | 12he | 2ahr
ma_ 1986 - 2022] 0.000 | 0000 Eﬁ 0,000 | 0.000 [ 0.000 | 0.000 | 0.000 | 0.000
1557 _2022] 0000 | w0 | oioon | o063 | e07a | oa0 I ETETT
Colour - Significance  [rehesen meror D5 min] - e izhe | 2uhe
Polokwane 1983 - 2022| 0,000 | -0.067 | -0.053 | -0.082 | -0.053 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Values — exceedanceslyear South Gont Somin | 10-min | Tmin | 30min | $5-min | the | 2he | 3he | ehe | 12 | 2nr
East London 1983 - 2022| 0.000 | 0000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
George 1983 - 2022| 0.000 | 0000 | 0.000 | 0,000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
No clear pattern o Erseatn 1985 - 2022] 0.000 | 0000 | 0.000 | 0000 | 0000 .000 |~ 0000 6000 | 0000 | 6000
perhaps: South Western Cape | Smin | 10-min | T5-min | 30-min | s5omin | _the | 2he | 3he | She | 12he | 2ahe
Cape Town 1994 - 2022| 0,000 | 0.050 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
3 Lar an Road|1983 - 2022) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | -0.037 | 0.000 | 0.000 | 0.000 | 0.000 | -0.029
Western Interior e e e e
Beaufort West |1994 - 2022 0.000 | 0.000 000 | -0.050 | -0.063 | 0.000 | -0.077
North Wester Cape W Smin (10 min] 15min ] somin] s5min] the | hr | sh | hr n
1934 7033
Tpngn aoes
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Discussion

Over the past 120 years, only very small (<1 mm/year) changes in MAP rainfall are
observed.

For Extreme rainfall over the past 30 years:
* On a regional basis, e.g. Western Interior consistent increasing trends were
observed
« Trends of MERD varied between 0.024 — 0.786 mm/year
* Trends of FERD indicate one additional exceedance in between 10 - 20 years
* Most of these trends can hardly be considered as practically meaningful
* More frequent increases than decreases during both indices
* The increases represent 8% and 10% of the observations during MERD and
FERD, respectively

What Now? @‘

Use projected climate change
ta guided by

Planning / Maintenance!!!
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THANK YOU!! s‘eu_{?,.%gm

JADU PLESSIS
Civil Engineering Department
PHR=+27 21 808 4358
Cell - +27 83 560 5536

jadup@sun.ac.za
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