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Study location. 
 
The sub-catchment and stream configuration from which flows emanate and reach the 
river crossing at Mahobe are shown in the two maps that follow:- 
 

a. A Google Earth scene with the extent of the catchment in a terrain mapping context, 
and  

b. The same catchment with the river configuration displayed. 
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Modelling peak inundations and flows 
 
The sub-catchment of 9.18km² consists of a number of non-perennial streams, the longest 
being 4.37km with a fall in altitude of 395m on the 10-85 slope assessment. In all, the sub-
catchment can be described as predominantly steep and hilly with only a few flat areas. 
Soils are evenly divided between semi-permeable and permeable and the land cover is 
almost entirely grassland and rural in nature. 
 
Rainfall statistics of Mean Annual Rainfall (MAR 688mm) and official records from the 
MOUNT FLETCHER rainfall station were used to predict, according to the Rational 
Method (please see appendix), peak flows at the proposed Mahobe crossing point for 
return periods as follows:- 
 

2 year peak  54.5m³/s 
5 year peak  78.7m³/s 
10 year peak  105.3m³/s 
20 year peak  136.9m³/s 
50 year peak  186.2m³/s  
100 year peak  239.2 m³/s 

 
The records from MOUNT FLETCHER rainfall station (RS) have been embedded into the 
model with the one day, two day, three day and seven day peak falls calculated for the 
return periods given above. 
 
(NB Predictions using the Alternative Rational method are very comparable with those 
given above; full reports from both method calculations can be provided if required) 
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Summary and considerations 
 
This is a fairly small sub-catchment located within the T34D quaternary (part of the 
Mzimvubu tertiary catchment), at the watershed between this and the T33F quaternary. 
However, due to the steep terrain and other features, flows are significant and must be 
incorporated into the design and creation of river crossing infrastructure. 
 
Bridge and/or culvert design needs to be undertaken by qualified engineers and can only be 
assessed after a crossectional survey has been made at the crossing point(s). The above 
calculations of flow can then be used to aid the calculations. 
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Appendix 
 
Resume of Rational v Alternative Rational flow prediction methods. 
 
 
After more than a century since it was first proposed this universally applied method is the oldest 
of the calculation methods used in determining flow volumes. It depends on the simple linear 
relationship: 
 
QT =O.278CτIτ A 
 
where Cτ is the runoff coefficient with a value between zero and one, Iτ, is the rainfall intensity 
averaged over the catchment in mm/h for the return period T and A is the area of the catchment 
in km². The factor 0.278 is the conversion factor for the units used.  
 
The essence of the method is the estimation of the values of the rainfall intensity and the runoff 
coefficient. 
 
Two alternative methods are given for the determination of effective catchment rainfall. The first 
is the HRU 1/72 method (revised in HRU 2/78) which is detailed in method above. 
 
The alternative implementation is based on the recalibrated Hershfield equation for storm 
duration up to 6 hours, and the Department of Water Affairs' technical report TR 102 for 
durations from 1 to 7 days. In the program, the point precipitation for durations of 1, 2, 4, and 6 
hours is determined using the Hershfield equation which requires values for the return period, 
duration, mean lightning ground flash density and 2-year return period one day rainfall from 
TRl02 . Data for 1, 2, 3 and 7-day rainfall depths for a range of return periods are read from 
TR102. This information is then presented in the form of a table. Because two different methods 
are used to derive these values, the 6-hour value (or more rarely the 4-hour or 2-hour values) 
may be higher than the 24-hour value. lf the time of concentration is less than 24 hours and the 
Hershfield value is larger than the 24-hour value, then it is reduced to equal the 24-hour value. 
This assumption is realistic as the storm precipitation mechanisms are such that short duration 
rainfalls exceeding 4 hours are often close to the 24-hour value. 
 
The program uses linear interpolation between the values derived above to estimate the 
point precipitation for the previously calculated time of concentration. 
 
Results obtained when applying the commonly used methods for deriving the area reduction 
factor do not vary greatly. The method given in the alternative implementation is new and is 
based on the graphical relationship proposed by Alexander (1990), which in turn was based on 
that given in the UK Flood Studies Report. The equation is included in the program. 
 
The estimation of the runoff coefficient is based on the Department of Water Affairs standard 
calculation sheet which itself was evolved from earlier proposals by Alexander, Kovacs and 
others. The relationships used are logical but their values are empirical and based largely on 
experience. 
 
(Extracted from notes provided by Pretoria University Civil and Biosystems Engineering 
Department) 
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