
1.3.2 Why do rivers in the UK flood?

Analysing hydrographs

A hydrograph shows the change in river discharge at a 
specified point (gauging station) over a period of time. A 
bar graph shows the total rainfall, and a line graph shows 
river discharge. Both are plotted against the time from when 
a storm begins. A storm hydrograph shows how the river 
responds to a particular storm, and if it is likely to flood after a 
storm event.

Factors that affect the shape 
of a hydrograph

Two drainage basins, located side by side, can have about 
the same amount of rainfall, but have very different 
hydrographs shapes. This difference can be caused by 
one factor, or a combination of factors.
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1. LAG TIME: the 
time between peak 
rainfall and peak 
discharge; i.e. the 
time it takes the water 
to flow from the point 
it hits the ground to 
the point of 
measurement. It can 
range from a few 
minutes in a small 
drainage basin, to 
several days in a 
large basin.

2. RISING LIMB: 
represents the rapid 
increase in discharge, 
mainly due to surface 
run-off. Its shape 
depends on how long 
and how heavy the 
rainfall is, and how 
saturated the soil 
was before the 
storm started. 

3. PEAK 
DISCHARGE: the 
point where the water 
level has reached its 
highest level.

4. FALLING LIMB: it 
is usually less steep 
than the rising limb. It 
is when discharge 
decreases and the 
river’s level falls.  

5. BASE FLOW: 
represents the 
normal day to day 
discharge of the river.

Basin A Factor Basin B

Short lag time and high 
peak.

HYDROGRAPH 
SHAPE

Low, flat hydrograph with a low 
peak.

Heavy rain which
 exceeds the 

infiltration 
capacity and 
causes rapid 
overland flow.

PRECIPITATION

Light rain will soak into 
the ground,

 transferring back to the river as 
throughflow or groundwater flow. 

Steep valley sides 
leading to fast 
overland flow.

RELIEF
Gradual slopes that lead to more 

infiltration and throughflow.

Impermeable rock that 
encourages rapid 

overland flow.
GEOLOGY

Permeable rock encourages a 
slow transfer of throughflow or 

groundwater flow.

Thin soil: less 
infiltration. SOIL

Deeper soil: more infiltration.

Thin pasture/grass:
less infiltration. VEGETATION

Thick, e.g. forests. Roots intercept 
rainfall and  encourage infiltration. 

Trees also store water. 
Higher density means 

more streams to transport 
water quickly to main 

river.

DRAINAGE 
DENSITY

Lower density means less 
streams to transport water to main 

river.

Arable farming, urban 
areas: less infiltration. 

Drains and pipes lead to 
rapid water transfer to 

river.

LAND USE

Rural area/forests: 
interception slows down water 

ransfer to river.


