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River Regime of the River Severn - Figure 1
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The characteristics of River Regimes and the factors influencing them as_drainageki2.4iiiRR
Variations in river discharge over the course of a year are called river regimes. These are annual hydrographs showing the river discharge (usually measured in cumecs) plotted against time (in months across the year).
The river regime above is a temperate deciduous river regime typical of a cool temperate maritime climate. The discharge of the River Severn is highest in the winter months, when there is more rain and lowest in the summer months when it is drier For instance, the wettest month is the winter month of February, with the discharge measuring at around 850 cumecs. The driest month however is the month of August with the discharge at about 350 cumecs. The discharge in the winter is 2.43 times larger than the discharge in the summer. The discharge declines in half a year then takes half a year to increase.

Outline why the knowledge of a river’s regime might be necessary in implementing effective river management strategies. (10 marks)
The river regime tells you when the average monthly discharge is highest and when it is lowest. When the discharge is highest (in winter) there is more water, therefore there is more chance of a flood. This means that there is more need for flood management. In the summer the discharge is lower, so management strategies often switch from holding back flood waters to ensuring there is enough water flowing down the river for farmers to take out for irrigation, and that there is sufficient water to allow for the dilution of river pollutants.

The river regime also helps us to manage the amount of water in the basin dams. The Clywedog Dam holds water back from entering the River Severn. The dam contributed to the floods (of 2007) as if the rain water from the end of June had been released, the dam may not have overtopped when the second deluge occurred at the beginning of July.

The river regime also helps to predict floods. If the discharge is highest in the winter, then you know that it is more likely to flood during the winter. If you find out the bankfull discharge, you can see from the river regime how often a river floods in a year. In the case of the River Severn at Bewdley, river managers can decide whether or not to put up the temporary barriers to prevent flooding of the riverside town.

Overall, a river's regime helps river engineers decide what river management should be put in place and at what time of the year they should be implemented, from releasing dam water, installing temporary barriers to evacuating flood risk homes in Tewkesbury or even bringing in the army to use sandbags to help save the Mythe Pumping Station from flooding as it provides drinking water to most of Gloucestershire.

http://earthstudies.co.uk/Geography/Physical%20Geography%20G1/Rivers/Rivers%20Exam%20Questions%20and%20Tests/Rivers%20Exam%20Questions/River%20Regime%20Sample%20Answer.html 
There are several factors that influence river regimes, including climate, geology, land use and river management.
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Climate The volume of discharge in a river depends on the climate. Rivers in humid environments are fed by a constant flow of groundwater and are described as having perennial flow regimes. In drier climates, there may be insufficient water to maintain channel flow, so these rivers are called intermittent flow rivers as they sometimes run dry. In the driest regions, channels may be fed occasional flash flooding and are described as having ephemeral flow regimes. If the regional climate has distinct wet and dry seasons, such as monsoon climates, this is reflected in the river regime which may flood during the rainy season. The regimes of rivers fed by snow and glacier meltwater show distinct peaks and troughs in their annual hydrographs. Evapotranspiration is higher in summer than in winter if there is a significant seasonal difference in temperature throughout the year. This also affects the amount of water available for channel flow.
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Geology  The rocks underlying a drainage basin can influence its hydrology. Rocks may be:

· Porous – they contain pore spaces e.g. clay sandstone, chalk

· Permeable – they let water drain through the pores

· Pervious – they contain joints or cracks through which water may travel e.g. some granites, Carboniferous Limestone

· Impermeable – some rocks like clay will absorb some water in their pores but will hold onto the water so as to appear impermeable. Non-jointed igneous rocks like some basalts and granites are impermeable.

Areas with impermeable rocks at the surface will have more streams (higher drainage density) and will be more prone to flooding as there is less groundwater storage, whereas rivers running over permeable rocks will be more likely to dry up during droughts as water will be stored as groundwater.
Land use There are a number of ways in which human activity can change river regimes. The presence or absence of forestry determines the level of interception and much of this water may evaporate back to the air so the water entering the river channel will be reduced affecting the regime. With deciduous woodland there would be more interception in summer than in winter. In summer when plants and crops are growing there will be more transpiration loss and so river flow would be reduced. 
Farming practices affect river regimes. Traditionally, farmers left their fields after harvest with the remains of the crop plants binding the soil. Fields were ploughed in late winter and sown with spring crops. The development of winter crops that are sown in late autumn means that fields are comparatively bare in the wetter winter months reducing interception and increasing overland flow. The leads to higher river channel discharge and a greater risk of flooding. Farmers use groundwater for irrigation and in some parts of the world this has had a significant impact on the volume of water stored in aquifers and affecting the level of base flow – in dry conditions when the river is mainly fed by groundwater leaving rocks. In the UK in dry summers farmers will wish to extract more water from rivers to irrigate crops  but this would affect the river regime and may not be allowed by the authorities as the river must maintain a minimum level of flow in order to dilute effluent.
In urban areas rivers are more intensively managed to prevent flooding and to make use of water resources. The development of impermeable surfaces through buildings and tamac and the installation of storm drains can increase river discharge.

River management Dam building has the most significant impact on the regime of a river. Following the construction of a dam, the downstream flow of water in the river is controlled and rarely affected by seasonal changes in precipitation or meltwater. Dams tend to flatten out the annual hydrograph. People also affect discharge by changing the channel: straightening meanders, deepening the channel, and canalising it to increase the velocity.  Any form of river management has an impact on the hydrology of the river.


Terminology:

1 Variations in river discharge across one year.
2. A graph plotting discharge over time.
3. A graph potting discharge against time for one year
4. The usual unit for measuring discharge
5. The climate of the UK
6. The typical natural vegetation of lowland UK
7.  In winter it’s 2.43 times greater than in summer for the Severn.
8. When a river flows right to the top of its banks without flooding.
9. When a river flows only in certain seasons.
10. A river regime where the river flows all year.
11. A desert river regime than may only flow in a flash flood.
12. The River Severn regime is lower is summer because of this loss.
13. Impermeable rocks will have a lot of streams per sq. km. This is called what?
14. This vegetation will have a lot of interception storage.
15. Low river flow mainly composed of groundwater.
16. A water bearing rock.
17.  Cause of the traditional Colorado regime’s peak flow in May.
18. Why the Colorado’s flow is now much less variable.
19. A dam/reservoir on the River Severn.
20. The hilly area where the River Severn has its source.
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The average monthly flow characteristics of the River Severn (UK). Its source is a mountainous region of Mid-Wales –  called Plynlimon – where it rains on average 2 out of every 3 days. The discharge in the river measured in cumecs reaches over 800 cubic metres per second. 1 cumec is like a shopping trolley of water every second.
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Sketch in an overall trend line - what is this and what does it show?


Study the 1999 river regime for the River Avon at Bathavon above. Outline seasonal variations in the passage of water through a drainage basin such as that shown in the graph.
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Match up the River Regime  (letter) to the Climatic Description (number)
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Comment on this river regime:





�





Comment on the impact of dams on the Colorado Hydrographs.
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The graphs opposite show short term (daily) fluctuations in river regimes. Match each graph to one of the following statements:


A river in a region where there has been a long dry period and high potential evapotranspiration.


A river where a heavy rainstorm was followed a few days later by a rainstorm of less intensity and duration.


A river in summer that is fed by a glacier.


A river where a  single rainstorm occurred.


Be ready to explain your choices








