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Residential field studies for GCSE and A Level Geography and Geology in the UK, Andorra and Spain.
VIRTUAL FIELDWORK ACTIVITY FOUR
Estimating the discharge of an episodic stream in the Tabernas Desert, Almeria Province, Spain
Location.
The Tabernas Desert is widely considered
to be the only desert in mainland Europe.
It is situated in the province of Almeria, in
the S E corner of Spain.

https://www.meteoblue.com/en/weather/
historyclimate/climatemodelled/
tabernas_spain_2510746
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Background
“Sandwiched between the mountains of the Sierra Nevada, Gador, Filabres and Alhamilla is one of the most
dramatic landscapes in Spain, the desolate Desierto de Tabernas. The only semi-desert in Europe; there is a
surreal, lunar quality about its wierdly eroded ravines, dry river beds and barren slopes apparently devoid of
vegetation, bleached by the sun and occasionally singed with ochre hues. With its poor soils, low rainfall
and temperatures that range from -5°C to 48°C, the landscape has been little changed by agriculture or
other human activity, with just a few pockets of subsistence farming” - www.andalucia.com
https://www.andalucia.org/en/natural-spaces-desierto-de-tabernas
The Tabernas Desert receives just under 250mm rainfall per year. Most of this rain falls as sudden, intense
downpours causing surface runoﬀ and flash floods. The result is a type of landscape commonly referred to
as Badlands - an arid landscape whose main erosive features are often steep sided valleys called Arroyos
which are the result of high discharge, episodic fluvial action.
On our field trips to the Tabernas Desert we study the small, dry valley pictured on page one.
This valley contains a series of braided river channels.
Although it isn’t clear on the photograph, the sides of these channels show clear evidence of fluvial erosion
up to a certain height above the bed. This evidence is in the form of smoother rock devoid of freshly
weathered regolith, plant stems caught up between rocks and aligned with the direction of flow and areas
showing a clear braided patterns of deposition in sand and finer material amongst the boulders at the edge
of the channel.
It is possible to use this evidence to estimate the depth of the water during the flood event.
By stretching a level tape measure across the channel to simulate the water surface, both the width and the
depth of the water can be estimated. This is an example of systematic sampling.
This data can be used to estimate the cross-sectional area of the river during the flood event.

Depth measurements of a dry river channel that is 3.4m wide 13/11/19
Distance along
tape - m

0.0

0.31

0.62

0.93

1.24

1.55

1.86

2.17

2.48

2.79

3.1

3.4

Depth - m

0.0

0.27

0.24

0.33

0.47

0.22

0.37

0.34

0.21

0.17

0.11

0.0

Estimate the cross-sectional area of the channel by using the formula:
Width in metres x mean depth in metres = cross sectional area in m2 =.
In order the estimate the discharge of the river - ie how much water was flowing down this channel during
the flood, the the velocity of the water is also required.
So the big question is how does one work out the velocity of a river in flood when there is no flooding river
present?
The key to this is to use indirect evidence to enable the velocity to be estimated.
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The dry river channels all contain bedload. Bedload is the sediment that has been eroded, transported and
deposited by the water in the channel.
There is a relationship between the size of the bedload (grain size) and the velocity of the water that
transported it (flow speed cm/s) as shown on this graph, known as the Hjulstrom Curve.

The second data table shows the long axis measurement one piece of bedload at each of the points across
the channel where the depth was measured. This data set is another example of systematic sampling.

Bedload long axis measurements in a dry river channel 13/11/19
Distance along
tape - m

0.0

0.31

0.62

0.93

1.24

1.55

1.86

2.17

2.48

2.79

3.1

3.4

Long axis - cm

12.2

13.5

8.3

15.7

18.9

23.5

17.5

3.5

7.8

6.4

4.5

4.1

Calculate the mean and the median bedload long axis measurement (a)
Mean =
Median =
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Consider whether the mean or the median is the better value to use as a measure of central tendency in this
data set?
Use the mean / median long axis measurement on the Hjulstom Curve to estimate the velocity of the water
that transported that size of bedload in the channel.
Convert the velocity from cm/s to m/s (centimetres per second to metres per second)
The final stage is to estimate the discharge of the water by the following formula
Velocity (m/s) x cross-sectional area (m2) = discharge in m3/sec
=
Conclusion and evaluation
A considerable amount of estimation was used in this study. How could one adapt the fieldwork to increase
the accuracy of the final result?
Download the Flash Floods in Wadis PDF. This is a recent and very accessible research paper that
describes flash floods in a Wadi in Oman. How does the Oman fieldwork diﬀer to our fieldwork in this
activity?
Do some further research to find actual measured discharge values of other desert flash flood events.
How does our estimated value compare?
Consider the size of the channel that we have studied compared to those in the research papers that you
have found.
Some other photographs of the Tabernas Desert.
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