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Storm Hydrographs (also called Flood Hydrographs)
6. What is 'quickflow' or storm flow'?
7. Why is the receding limb (or falling limb) not as steep as the rising limb?
8. What is another name for baseflow? Why is baseflow higher after a storm than it was before it?
9. Why does a U.K. river (like the Usk) not dry up completely even if it does not rain for two weeks or more?
10. Sketch a hydrograph for a river in a wadi (desert gorge) - that only flows when there is a flash flood.
The storm hydrograph shows variations in river discharge in response to a single rainfall event. The lag time can be affected by underlying geology, vegetation and land-use, as well as the shape and steepness of the drainage basin.
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Task: Use annotations to suggest explanations for the shape of the hydrograph.  (5)
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Geology:
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Vegetation:
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Hydrograph

shape

+ Described as ‘flashy. + Described as ‘flat’

Weather |+ Intense storm with heavy rainfall, + Steady rainfall, less than infiltration
falling faster than infiltration rate. capacity of ground surface.

Climate + Rapid snowmelc because of rapidly | + Slow snowmelt because of lower
rising temperatures. temperatures or No sNow.

+ Low evaporation because of lower |+ High evaporation because of higher
temperatures. temperatures.

Geology | * Less permeable, granice, slate. + More permeable, sandstone, chalk.

- Litcle groundwater storage. + Greater groundwater storage.

Soil + Less permeable clay soils. + More permeable sandy soils.

+ Slow infiltration rate. + Fast infiltration rate.

Relief + Steeper slopes causing rapid surface | + Gentler slopes and relatively flat,
runoff and little infiltration and 5o slow or no surface runoff, more
percolation. infiltration and percolation.

Basin « Smaller, circular. + Larger, elongated

geometry |+ Many smaller streams feeding river | + Few smaller streams feeding river
system. system

Vegetation |+ Bare or low densit + Dense.

cover + Deciduous forest in winter. + Deciduous forest in summer or

+ Deforested. evergreen forest.
« Little or no interception. « High interception.

Antecedent | + Drainage basin is wet from previous | + Drainage basin is dry, water table is

(pre- rain, water table is high and soils low and soils unsaturated.

existing) saturated. + High infiltration and percolation.

conditions | » Little infiltration or percolation.

Land surface

+ Wet (possibly with standing water) or
dry (possibly baked hard after long,
dry spell).

+ Reduced infiltration.

« Moist and porous enabling fast
infiltration.

Land use

+ Arable farming.
+ Urban.
+ Reduced interception and infiltration.

+ Pastoral farming.
+ Rural.
« Higher interception and

ltration.

Urbanisation

+ High population density, large areas
covered with tarmac and buildings.
+ Reduced infiltration.

+ Low density population, mostly rural
with little tarmac and few buildings.
« High infiltration.



Land Use – Urbanisation
How has the effect of urbanisation been managed in the urbanised drainage basin shown above?
The shape of the drainage basin.

R
The steepness of the drainage basin slopes
Drainage Densities are high 

· where the bedrock is impermeable

· the rocks are easily saturated

· the slopes are steep

· there is little vegetation and interception of precipitation

· the amount and intensity of precipitation is high
Comparing hydrographs

Complete the Half a Minute Quiz from GeogOnline

As an extension  you can complete the next exercise …

	Hydrology - Short Term Variations in Discharge 

	Discharge is the flow of  a river as it passes  a particular point along its course. It is usually measured in cubic metres per second (cumecs). There are short-term variations in discharge. Short-term variations are illustrated by a storm hydrograph. Factors such as weather, climate, drainage basin shape and land-use can affect the shape of  a hydrograph. You should be able to annotate a hydrograph and also to interpret other hydrological data.

	A Storm Event in  a small drainage basin
The table below shows the details from four storm events in  a small drainage basin. It is an unusual question as instead of a storm hydrograph you have  a table of figures to study.

(Run-off is the surface discharge of water generated as overland flow.)
Storm Event
Precipitation
Discharge
Run-Off
 

Storm Total (mms)
Average Intensity (mm/hour)
Max Intensity (mm/hour)
Before storm event (cumecs)
Peak during storm event (cumecs)
As a % of total precipitation
A
11.8
3.05
10.16
57
1034
40
B
10.7
2.54
3.56
70
694
31.7
C
30.5
3.05
4.06
9
1019
15
D
16.0
1.52
3.56
79
665
37


	
1. Which storm had the highest total rainfall?

	2. Which two storms had the highest average intensity?

	3. Which storm had the highest peak intensity?

	4. Which two storms had the highest peak discharges?

	5. Which two storms had higher antecedent flows (high flows before this storm?)

	6. Which two storms had the greatest increases in discharge?

	7. Which two storms had the most run-off?

	8. Which two storms probably lasted the longest (over 10 hours each)?

	

	9. Use data from the table to suggest reasons for the relatively high peak discharge for storm event A. (5)
Describe the data by quoting relevant figures and then link the figures to an explanation.

	10. Use data from the table to suggest reasons for the relatively high peak discharge for storm event C. (5)
Describe the data by quoting relevant figures and then link the figures to an explanation.


What two variables are plotted on a hydrograph. which one is on the horizontal axis and why? What units are used for each axis?


Why is the discharge continuing to fall during the period that the rainstorm is occurring?


What is the 'lag'? Why is there a 'lag?


Why is the rising limb so steep? What flow contributes to the rising limb? What factors contribute to a steep rising limb?


What is the 'peak'? What factors contribute to a 'flashy' hydrograph (with a high peak)?





�





�





With impermeable rocks there will be more surface flow – a higher drainage density. This will lead to a ‘flashy’ hydrograph which is more likely to lead to flooding.


On the other hand …
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i) Study the graph and then describe the relationship �between runoff as a percentage of precipitation and percentage of forest cover shown on the graph. (3)�
�
 





�
�
ii) Outline how the following may account for the relationship shown in the graph:�
�
interception    (2)     





                                                                        �
�
soil moisture   (2)�
�
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Use the diagram opposite to describe two differences between the storm hydrographs of the River Wye and the River Severn (4)��





Explain how the land uses shown on the map may have caused one of the differences you have described above. (3)





Describe the effect of urbanisation  on the shape of the storm hydrograph.





Explain the effect of urbanisation on the shape of the storm hydrograph
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What is the effect of drainage basin shape and why?











Rb = bifurcation ratio  – research has shown that drainage basins with lower bifurcation ratios are more likely to flood.
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Steep slopes mean that water tends to flow off the surface as overland flow quickly rather than infiltrate into the soil. So the result is that there is a flashy hydrograph. In dry conditions there is a low baseflow as not much rainfall infiltrates or percolates into the ground when it rained.�Gentle slopes …
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