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Extreme rainfall in Johannesburg 4-5 February 2022

5 Minute Maximum Rainfall in Johannesburg
on 4 February 2022 comparison

Twoaaqua[inksg

30
. . .

= . . L]

Es . . . L

£ . . . .

£ ° . .

w o ° . . .

c 20

= [] . °

£ ™ . . .

& 15 . . .

= . . .

£

3

%

]

=

1 hour Maximum Rainfall in Johannesburg
on 4/5 February 2022 comparison
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24 hour Rainfall in and around Johannesburg
on 4/5 February 2022 (8 am to 8 am)
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Legend

B Recorded
m Recorded with separate rain sensor
2-year return period

Notes:
5-year return period 1) TAHMO uses ATMOS41 sensors which can
@ 10-year return period measure with +/- 5% accuracy up to 50
@ 20-year return period mm/hour, if clean. More intense rainfall can be
@ 50-year return period less accurate.

2) Design rainfall from Smithers and

® 100-year return period
Schulze (2002 - data until 2000)

@ 200-year return period
@ Probable Maximum Precipitation 1 day (8.00- B.00)

Fellow Gautengers, While we all feel for those in
Kwazulu-Natal who were affected in the events of 11-
13 April 2022, Gauteng has also had its share of
extreme rainfall this year. There were fatalities and
households affected, due to the rain on 4-5 February
2022. Centurion Lake reached the 1:50 vyear
floodline! and the Jukskei River in Buccleuch water
levels went up with 3 metres?. But how extreme was
the rainfall? Find below comparisons of 5 minute, 1
hour and 24 hour rainfall measurements of the
TAHMO stations® in Johannesburg, compared with
amounts for design rainfall with different return
periods*. For the smaller scale of stormwater
management, the smaller time scales are important,
but these were not extreme.

What can be concluded from the graphs, is that the
rainfall measured in Hunter’s Hill (behind Northgate)
was remarkably higher than the rest of the stations
indicating a > 200 year daily rainfall, while Midrand
also had a daily rainfall of 1in 50 years and Alexandra
1 in 20 years®. Although the maximum rainfall/hour
of > 80 mm in Hunter’s Hill was higher than that of
high accuracy guaranteed by the equipment, it is
clear that the north of Johannesburg had very high
rainfal. The measurements fit into the spatial
pattern measured by the other stations. Additional
information is welcome®,

Unfortunately, the design rainfall estimation in South
Africa is already twenty years not updated anymore,
although attempts are done by the UKZN’. It would
be interesting to know how daily extreme rainfall
amounts in 4 to 5 years of TAHMO rainfall data
compare to the design rainfall estimates of 2002.
That is for a next Thinks by AquaLinks!
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Notes:
1) Acknowledgement personal communication Chris Brooker (CBE)
2) Acknowledgement personal communication Stuart Dunsmore (Fourth Element)

3) TAHMO stations are stations from the Trans-African Hydro-Meteorological Observatory (TAHMO). This NGO is increasing
the density of automatic weather stations in Africa, adding to the national meteorological services and sharing data with
academics, NGO'’s and clients (www.tahmo.org). In South Africa there are 10 stations currently of which 8 are for the City of
Johannesburg, in cooperation with City of Johannesburg Disaster Management. The stations maintenance is supported by
Aqualinks Research and Implementation. The sensors are ATMOS41 sensors, which measure 5 minute rainfall and have a
tested accuracy for precipitation of 50 mm/hour with +/- 5% accuracy and measurement capacity up to 400 mm/hour. For
more information marieke@aqualinks.co.za.

4) Smithers, JC and Re Schulze (2002), Design Rainfall and Flood Estimation in South Africa, WRC Project No: K5/1060, WRC
Report No. 1060/1/03. Use of software from project "Rainfall Statistics for Design Flood Estimation in South Africa" Version
3 (July 2012).

5) Note that the daily rainfall displayed is from 8 a.m. to 8 a.m. to compare with SAWS data and statistics, but it was raining
in most stations before 8 a.m., thus the maximum in 24 hours is higher than displayed. Data of TAHMO station in Orange
Farm are not displayed. There was zero rainfall measured there, and this is consistent with pentad rainfall of CHIRPS for that
location. However, there are some inconsistencies in the sensor there, so it probably needs replacement.

6) Acknowledgement SAWS data Johannesburg Botanical Gardens and Proefplaas Pretoria (Irene) provided by Munyai
Thilivhali (COGTA Gauteng; Disaster Management Gauteng). We did not get hold of SAWS Radar estimates and estimates
from other SAWS stations and Wunderground data of that date are not available.

7) Acknowledgement personal communication Katelyn Johnson (UKZN) and provision of Probable Maximum Precipitation
for daily rainfall using the 2002 study.

aqualinks@

Thinks by AqualLinks Research and Implementation (Pty) Ltd, Johannesburg, www.aqualinks.co.za



https://aqualinks.co.za/
https://aqualinks.co.za/
https://www.metergroup.com/en/meter-environment/products/atmos-41-weather-station#:~:text=The%20ATMOS%2041%20weather%20station%20packages%2012%20weather%20sensors%20into,no%20moving%20parts%20to%20fail

