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1. Factors affecting peat erosion
• Wind
• Frost
• Rain

2. The upland peat geomorphic 

Extent of blanket peat in the British Isles, 
Source: Tallis et al. (1997)

2. The upland peat geomorphic 
system
• Contemporary sediment 

transfer
• Landscape change

3. Impact of peat loss
• Range of impacts
• Significance of peat density



Part 1 – Factors affecting peat erosion



Schematic diagram of peat erosion after Radley (1962)

Severe dissection Wind erosion

Linear gully erosion

Arcuate tears (creep)

How significant is water versus wind?
What is  the  empirical evidence base?



Wind rose and flux rose correlation 
diagram showing the significance of 
wind direction for  sediment transport

Wind Erosion



Schematic diagram showing differences in aeolian transport 
processes in dry and wet conditions.



Wind eroded hummocks



Crynovial (Frost) action in peat



Frost action and sediment supply – Rough Syke, North  Pennines

Frost Events



Reported rates of surface retreat measured on bare peat using erosion pins
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Rates are a result of a combination of frost, wind and rain (plus other factors)
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Rates vary: 7.8 to 73.8 mm a-1
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Rates are spatially and temporally highly variable depending on the 
condition of the peatland



Part 2 – The upland peat geomorphic system



Scale, process and form – three main scales

Macro – region / 
catchment scale

Meso – slope / 
channel scale

Micro – material 
/ structure scale



Dissection 
& Gullying

Mass 
Movements

Sheet & Wash 
Erosion

Wind 
Erosion

Slope Deposits

Stream Course & 
Bank Erosion

Piping

Scar & Margin 
Erosion

H
IL

LS
LO

P
E

Typical upland catchment sediment system

Suspended Load

Bank Erosion

Bedload

Upland Channel Sediments

Upland Lakes & Reservoirs

C
H

A
N

N
E

L

Streambank

Solute & 
Flotation Load



Streamside 
Fans

Gully 
System

Intact 
Peat

Eroding 
Flats

Surface 
Wash 0.23 t

Wind Erosion 
0.23 t

Direct Fluvial 

Gully Wall 
Erosion 
8.6 t

Fluvial transport gully 
floors 0.49 t

Wind Erosion of 
Gully Walls 1.7 t

Sediment Budget – Rough Sike

Channel Transport

Floodplain

Fans

Sediment yield 
32.2 t

Channel Undercutting 
12.8 t

Bank 
Erosion 
51.7 t

Overbank  
Deposition 31.9 t

Direct Fluvial 
Transfer 0.6 t



Estimate of Rough Sike Sediment Yield

Crisp (1960) 93 t a-1

(2000) 32 t a-1



Burnt Hill gully - historical change 1958 to 1998



Onset of peat erosion

Evidence for the onset of erosion varies between 
peatlands

Suggests different drivers
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Significance of the big event

Localised

6
������ �(���������
���
�
��������

��
���
�����
>
 ?

���9 �(�����
��'

-�
������ �
>.?

(���9 ��0







���������	�

��
��
���



North

East

West

South

South 
East

East



 

Landslide group (n) Volume of peat 
eroded (m3) 

  
North (8) 31,012 

Dooncarton Mountain Sediment Budgets

North (8) 31,012 
East (12) 27,386 
South East (8) 69,610 
South (1) 11,295 
West (7) 38,370 
  
TOTAL 177,674 
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Part 3 – Impact of peat loss



Environmental impacts of peat erosion
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Not a complete list
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Estimates of the wet and dry bulk densities of peat and mineral soils

Significance of peat density
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* von Post (1924) Humification scale for peat. Values range from 1 
(no decomposition with clearly visible plant remains) to 10 (complete 
decomposition with no discernible plant structures.

Peat is a low density geological material
Show considerable variability in this property

Key property determining impact



Significance of peat density
Entrainment by wind :
For loose (bare) peat thresholds greatly reduced 

•Mineral sediment requires 4x > shear velocity to entrain grains of 
equivalent diameter 

Novel transport mechanisms �  kite transport

Transport by water:
Peat has a density similar to or less that water:
Hillslopes: peat easily washed from bare slopes
Channels: transport involves  buoyancy / floatationChannels: transport involves  buoyancy / floatation
�  transport capacity almost unlimited

Peat is highly susceptible to erosion and when it o ccurs – peat loss is 
dramatic

Also - dry mass of peat is an order of magnitude less than soils 
Erosion rates in peat landscapes (t km2 yr-1) translate into highly significant 
volumetric changes in the landscape.

HOWEVER – Vegetation plays a key role:
•Protecting bare peat
•Trapping eroded peat



Conclusions

1. Rates of peat erosion now well quantified - vary by an order of 
magnitude and are spatially and temporally very variable

2. Peatland sediment budgets clearly demonstrate:

• The importance of fluvial erosion as the  dominant 
geomorphic process

• Can be used to characterise changes over time

• Link hillslope and channel processes (on and offsite 
impacts)

3. Peatland sediment dynamics – strongly influenced by 
geomorphic connectivity and vegetation

4. Impact of peat loss both locally and offsite are conditioned by 
the specific properties of peat – particularly peat density


