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Abstract 
The occurrence of dryland salinity is widespread throughout semi-arid regions of the 

world. The sources of salts may be either rock weathering or rain deposition. Clearing of 

natural scrubland to make way for cultivated crops and pastures may also change the 

water balance, trigger salt mobilization and increase the salinity of water resources. These 

processes are suspected to be the main cause for salinization of the Berg river catchment 

(Western Cape). The objective of this study was to determine the hydrosalinity fluxes 

associated with overland and subsurface (vadose zone) flow for different soils and land 

uses. For this purpose, the following data were collected during 2005 and 2006 in a 

typical small scale catchment located near the town of Riebeeck-Wes: weather data, 

hydrological and water quality measurements, soil water contents and chemistry, and 

vegetation growth. The area is characterized by a Mediterranean climate receiving winter 

rainfall of approximately 300 mm a-1. The chemical speciation of water and soil in the 

catchment is conservative, with Na+ and Cl- being the dominant ions. The results of the 

monitoring indicated that uncultivated (bare) soil produced more runoff and higher 

salinity compared to vegetated land. Overland flow varied between 5 and 17% of rainfall, 

mobilizing up to 23.55 g m-2 of salts during 2006, depending on soil properties, slopes, 

rainfall intensity and duration, and antecedent moisture conditions. Due to the typical low 

intensity of rainfall, the fluxes of salts during individual runoff events were steady. Soil 

water and salt contents varied seasonally. Fluctuations in salinity due to local processes 

were evident on a smaller scale at a catchment scale. Subsurface fluxes of water and salts 

were estimated with the HYDRUS-2D model. The model showed that approximately 700 

g m-1 of salts were mobilized by subsurface flow along a 22 m long soil profile. 

Management practices at farm scale are required in order to reduce salt mobilization and 

salinization at catchment scale. 
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14 August 2006 
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Site 2 
 
21 April 2006 
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21 & 22 July 2006 
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31 July 2006 
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3 August 2006 
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11 & 12 August 2006 
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14 August 2006 
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Appendix D. Soil and water chemical speciation. 
 
Runoff water sample analysis 
 

EC(dS/m) vs Ca(mg/l) and Mg(mg/l)
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Ca(mg/l) vs Cl(mg/l), NO3(mg/l) and SO4(mg/l)
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1:5 Soil/water ratio extracts analyses 
 

EC(dS/m) vs Na(mg/l) and K(mg/l)
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Appendix E. 2006 CTD-Diver Data 
 
 

CTD-Diver Data

0

50

100

150

200

250

162.80 163.00 163.20 163.40 163.60 163.80 164.00 164.20 164.40

Day of Year

W
at

er
 le

ve
l(m

m
) 

an
d 

Te
m

pe
ra

tu
re

 
(o C

)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

E
C

(d
S

/m
)

Water level (mm) Temperature ( C) EC (mS/cm)
 

 
 

CTD-Diver Data

0

50

100

150

200

250

176.00 177.00 178.00 179.00 180.00 181.00

Day of Year

W
at

er
 le

ve
l (

m
m

) 
an

d 
Te

m
pe

ra
tu

re
 

( o C
)

0

0.2

0.4

0.6

0.8

1

EC
 (d

S/
m

)

Water Level (mm) Temperature ( C) EC (dS/m)

 
 
 
 
 
 
 
 
 
 
 



 136
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Appendix F. The graphs illustrate the relationship between the Soil Water Content 
(SWC) and the amount of runoff produced per rainfall event. 

 

Runoff vs SWC - Site 1 (13 Jun 2006)
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Runoff vs SWC - Site 1 (21 & 22 Jul 2006)
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Runoff vs SWC - Site 1 (31 Jul 2006)
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Runoff vs SWC - Site 1 (3 & 4 Aug 2006)
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Runoff vs SWC - Site 1 (11 Aug 2006)
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Runoff vs SWC - Site 1 (14 Aug 2006)
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Runoff vs SWC - Site 2 (21 Apr 2006)
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Runoff vs SWC - Site 2 (1 Jun 2006)
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Runoff vs SWC - Site 2 (12 Jun 2006)
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Runoff vs SWC - Site 2 (13 Jun 2006)
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Runoff vs SWC - Site 2 (21 Jul 2006)
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Runoff vs SWC - Site 2 (31 Jul 2006)
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Runoff vs SWC - Site 2 (11 Aug 2006)
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Runoff vs SWC - Site 2 (14 Aug 2006)
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