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THEMES 

The context for river 

restoration. 

Habitat alteration and 

management: the River 

Avon case study. 

Perspectives. 
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CONTEXT: 

WATER 

QUALITY & 

ECOLOGY 

Map of the Upper 

River Tame (English 

Midlands) showing 

records of 

macroinvertebrate 

fauna in 1945 

  

Langford  et al. (2010) 
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CONTEXT: HABITAT ALTERATION AND  

INSIGHT THROUGH RIVER HABITAT SURVEYS 

Percentage of upland (>200m) and lowland rivers in 

England and Wales in terms of their modification 

(“pristine” is a sub-set of “semi-natural”; Raven et al., 2000). 

 

More  

natural 

 

 

More  

modified 

 

Category Upland  Lowland 

Pristine 38.9 13.6 

Semi-natural 56.9 28.2 

Predominantly 

unmodified 

26.0 20.9 

Obviously 

modified 

12.1 21.3 

Significantly 

modified 

4.0 25.7 

Severely modified 1.0 3.7 



HABITAT 

ALTERATION AND 

MANAGEMENT  

 

The River Avon case 

study 
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THE WILTSHIRE 

AVON 
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THE WILTSHIRE 

AVON, MID 1990S  

Heavily poached 

banks. Over-widened & 

shallow channel. 

Lack of in-stream and 

marginal vegetation. 

Low quality of habitat, 

perceived as 

unsuitable for trout. 
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A CANDIDATE FOR 

RESTORATION 

Ambitions 

To improve river 

banks, margins and 

channel. 

To maintain cattle 

access. 

To improve the reach 

as a trout fishery… 

… whilst recognising 

conservation 

designations and 

other species. 
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Artificial
backwater

Berm

1

2

3

3 Fence + groynes 

4a Fence + groynes 

4b Fence + groynes 
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Artificial
backwater
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5 Fence + bankside 

mattresses + path 
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(3) Fence + 

groynes  

(4a) Fence + 

groynes 

(4b) Fence + 

groynes 

(5) Fence + 

mattresses + path 

(6) Fence + 

mattresses 

(1) Fence + 

channel mattress 

(2) Retained  

access Phase 1: 

December 

1997 
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groynes 

(5) Fence + 

mattresses + path 

(6) Fence + 

mattresses 

(1) Fence + 

channel mattress 

(2) Retained  

access 

Phase 2: 
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1998 

Phase 1: 

December 

1997 



MARGINAL 

HABITAT CHANGES 

 

1997 to 2007 
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MARGINAL PLANTS 

1997/1998 

Typically up to four small 

clumps or individual 

plants per 10m of bank. 

 

12 species recorded in 

both 1997 and 1998. 

 

1997/1998 
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MARGINAL PLANTS 

1999 first summer after 

restoration 

33 marginal plant species 

recorded. 

 

Abundant watercress: 50-

100% cover of bank 

length in some sections. 

1997/1998 

1999 
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MARGINAL PLANTS 

2007 8-9 years after 

restoration 

35 marginal plant taxa 

 

Phragmites australis or 

Glyceria maxima: 

widespread and abundant 

(stands 4-6m wide); 

often dominant but not to 

the exclusion of other, 

less abundant species. 

 

1997/1998 

1999 

2007 
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MARGINAL PLANTS: COMMUNITY 
Avon marginal plants
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Sparse 

marginals 

12 species 
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MARGINAL PLANTS: COMMUNITY 
Avon marginal plants
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Stress: 0.11

1999 

Watercress & 

pioneer taxa 

33 species 
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MARGINAL PLANTS: COMMUNITY 
Avon marginal plants

1-1999

1-2007

2-1997
2-1998
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2-2007

3-1997

3-1998
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4b-2007

5-1997

5-1998

5-1999
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6-1999

6-2007

Stress: 0.11

2007 

Common reed 

& reed sweet 

grass 

35 species 

2007 Cattle crossing  
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FLOW AND SUBSTRATE (2007 DATA) 

Substrate

RanunculusCobblesPebblesGravelSandSilt

M
e
a
n

 V
e
lo

c
it

y
 (

m
 s

  
)

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Error bars: +/- 1 SE



25 

CHANNEL WIDTH: CHANGES 1997 TO 2007 
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PERSPECTIVES: “ADAPTIVE MANAGEMENT” 

Downs & Kondolf (2002) 

 

 

“… [post-project appraisals] allow river restoration 

success to be defined both in terms of the scheme 

attaining its performance objectives and in providing 

a significant learning experience.” 

 

i.e. learning through experience. 

 

What have we learnt? 
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PERSPECTIVES: ADAPTIVE MANAGEMENT 

Insight: knowns 

 Allowing cattle to access a river channel (i.e. a 

major disturbance) leads to consequences. 

 Within-channel devices, combined with exclusion of 

cattle, can lead to marked changes in a river. 

 Changes in marginal flora can occur at short 

timescales – species richness and abundance. 

 Longer-term changes in marginal flora can be 

expected. 

 Expansion of marginal flora is associated with 

physical changes to the river channel. 

 “Biogeomorphic succession”? 
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PERSPECTIVES: ADAPTIVE MANAGEMENT 

Insight: unknowns 

 Are within-channel devices actually needed if cattle 

access is excluded? 

 [Does a river need to be “nudged” in order that 

changes occur?] 

 What about changes in the longer term? 

 What about the fish? 

 What about the macro-invertebrates? 

 What about other biota that are expected in or 

characteristic of a chalk stream of this type? 

 Are there other methods or approaches to chalk 

river restoration that should be considered – and 

maybe tested? 
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SCALES IN RIVER RESTORATION: 

INTERVENTION AND SPACE 

Spatial scale (reach length m) 

10      100      500      1000      5000 

Images: VectorStock. Clipartmax 
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Larger fenced 

& restored 

area? 

(Buffer zone) 
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RIVER 
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“Espace de 

liberté” 

Space for 

freedom 

(benign 

neglect) 

(Kondolf) 
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SCALES IN RIVER RESTORATION: ARE WE 

WORKING IN THE RIGHT PLACE? 

Spatial scale (reach length m) 

X 
10      100      500      1000      5000 
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