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Flood and water resources in a changing 
environment

NO!!!!
This is not a climate change debate! 

This is ONLY a presentation on what we 
observed in our data! 

• Introduction – Data or perceptions or models?
• Results – Trends: MAP / Seasons / Monthly / Daily
• Results – Extreme rainfall trends: Frequency and Magnitude
• Discussion

Run!!!!

Outline of Presentation
Increased climatic variability directly impacts rainfall
and hence water availability and flood risks.

Proper understanding of rainfall trends for informed management and planning.

Need a basis to act as a contribution to the climate change rainfall debate.

Introduction – Why these analysis?
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Methodology – Two Objectives
Long-term (120 years) & short-term 
(40 years) trends (daily, monthly, 
seasonal and annual time-steps).

Trends for extreme rainfall (30 years):
Magnitude (MERD)
Frequency (FERD) 

Objectives – Long/short term

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

Rainfall trends – Long and short term

Observed historical daily 
rainfall for 1900-2019

(120 yrs) at 46 stations.

Rainfall Trends – MAP for 1900-2019 window
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Rainfall Trends – MAP – Sub periods Rainfall Trends – Daily - Monthly
Daily rainfall - insignificant 
trends.

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

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

November December

Rainfall Trends – Sub periods – Summary Rainfall Trends – Long term – Summary 
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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

Results – MERD and FERD

Results - Magnitude of Extreme Rainfall Depth

Colour - Significance
Values – mm/y
No clear pattern 
perhaps:
Western Interior
North Wester Cape

Results - Frequency of Extreme Rainfall Depth

Colour - Significance
Values – exceedances/year

No clear pattern 
perhaps:
Western Interior
North Wester Cape
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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

Discussion What Now?
Use projected climate change 

rainfall data guided by 
considerations based on observed 

data.

Each flood is NOT evidence of 
climate change!!!!

Planning / Maintenance!!!

THANK YOU!!!

JA DU PLESSIS
Civil Engineering Department

Ph - +27 21 808 4358
Cell - +27 83 560 5536

jadup@sun.ac.za
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