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Overview

• Why did we chose the MImAS approach?

• What is MImAS?

• How does it work?

• Results of MImAS assessments

• How can we improve the tool? 

• Examples



Why use the MImAS approach?



River Morphological Impact 
Assessment System

What is River MImAS? 



What River MImAS

isn’t 



How does MImAS work?

Key principles:

1. Transparent & consistent assessment of risk of failing GES posed 

by existing & future engineering activities.

2. Rivers will be managed to deliver the following WFD objectives:

a) WBs at HES will be protected.

b) WBs at GES will be protected as far as necessary to deliver 

GES for biota.

c) WBs at <=MES will be protected to prevent deterioration of 

biological quality AND to ensure restoration potential to 

achieve GES for biota is not compromised.

3. Best available information on links between ecology & 

geomorphology used to protect ecologically relevant features & 

processes. Where links poorly understood, aim is to protect 

geomorphological processes & features.

4. The framework must allow refinement & evolution through time.    



How does MImAS work?

Key assumptions:

1. There is a relationship between the extent of morphological 

alterations & the impact on biota and ecological status.

2. The response of a water body’s morphology to engineering 

pressures is predictable for the type of water body in question.

3. The response of biota to morphological change is predictable 

and depends on their sensitivity. 

4. Water bodies have the capacity to withstand some

morphological alterations without changing their ecological 

status. 

5. The thresholds (morphological condition limits) beyond which 

there is a risk to ecological status can be identified using expert 

judgment. These MCLs can be expressed as a percentage 

capacity used.

6. MImAS estimates whether the MCLs have been exceeded.



• Five semi-independent modules allow incremental 

improvement through time.

How does MImAS work?



Geomorphological & 

habitat attributes

1. Natural range of flow & 

morphological features.

2. Refuge habitat zones.

3. Self-sustaining & diverse 

riparian plant 

communities.

4. Presence, abundance & 

distribution of  in-channel 

vegetation.

5. Habitat connectivity.

How does MImAS work?

Geomorphological processes & 

disturbance patterns

1. Natural disturbance regime.

2. Mobilisation of channel bed surface 

gravels.

3. Periodic channel bed scour.

4. Infrequent channel resetting floods.

5. Balanced fine & coarse sediment 

budgets.

6. Channel migration.

7. Hyporheic flow exchange.

8. Connected & functional floodplains.

Module 1: Attribute module



How does MImAS 

work?

Module 1: Attribute module



• Typical channel slope, sinuosity, valley 

confinement, dominant geology

• Type A (Bedrock, cascade)

• Type B (Step-pool, plane bed)

• Type C (Plane-riffle, braided, wandering)

• Type D (Active meandering)

• Type F (Passive meandering)

How does MImAS 

work?

Module 2: Typology module



How does MImAS work?
Module 3: Sensitivity module (morphological)

• Qualitative assessment.

• Designed to underpin a simple assessment of risk 

posed by engineering activities.

• A range of important factors are not considered:

• Rate of return to previous/reference state.

• Whether a channel is close to a threshold of 

system change.

• Do existing pressures make channel more 

sensitive to additional pressures?



How does MImAS work?
Module 3: Sensitivity module (ecological)

Ecological sensitivity

‘The risk of degradation of the intactness, integrity or

naturalness of communities, or impacting on important

organisms, thereby threatening ecological status.’

• Ecological sensitivity is

channel type-specific, not

pressure specific.

• When considering impact to

eco-geomorphic attributes:

• Direction of change not

considered.

• Only whether change has

occurred or not.

• What is the likelihood that a

change in the eco-

geomorphic attribute,

irrespective of its cause,

impacts fish, macrophytes

and macroinvertebrates?

• All sensitivities set to

‘Sensitive’ unless two or

more ecologists agreed that

‘Highly sensitive’ was

appropriate.



How does MImAS work?
Module 4: Pressure module (impact assessment 

procedure)

• Likelihood of impact?

• Pressure specific, not type specific



How does MImAS work?
Module 4: Pressure module (impact assessment 

procedure)

• Likelihood of impact?

• Pressure specific, not type specific

• Zone of impact



How does MImAS work?
Module 4: Pressure module (impact assessment 

procedure)

• Likelihood of impact?

• Pressure specific, not type specific

• Zone of impact



How does MImAS work?

Module 5: Scoring module

lengthbody Water 

Footprint  Pressure x RatingImpact 
 usedCapacity 

impact of Zone impact of Likelihood ysensitivit calMorphologi y sensitivit Ecological ratingImpact 
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DRN

Type A

Type B

Type C

Type D

Hard bank protection

Culvert

Bridge

None, Bare/Plantation

Scattered, Simple

Continuous/Semi-

continuous, Complex



River MImAS results

WBID Zone Activity

Activity 

Impact 

(%)

Total 

Impact 

(%) Zone Activity

Activity 

Impact 

(%)

Total 

Impact 

(%)

3000 Channel Embankments and Floodwalls no Bank Reinforcement47.42 63.86 Banks and Riparian Embankments and Floodwalls no Bank Reinforcement 22.25 36.72

3000 Channel Low Impact Channel  Realignment 5.75 63.86 Banks and Riparian Low Impact Channel  Realignment 3.32 36.72

3000 Channel Riparian Vegetation 4.44 63.86 Banks and Riparian Riparian Vegetation 6.07 36.72

3000 Channel Green Bank Reinforcement and Bank Reprofiling 2.63 63.86 Banks and Riparian Green Bank Reinforcement and Bank Reprofiling 3.51 36.72

3000 Channel Set Back Embankments and Floodwalls 1.15 63.86 Banks and Riparian Set Back Embankments and Floodwalls 0 36.72

3000 Channel Impoundments 1.12 63.86 Banks and Riparian Impoundments 0.36 36.72

3000 Channel Grey Bank Reinforcement 0.54 63.86 Banks and Riparian Grey Bank Reinforcement 0.54 36.72

3000 Channel Bridges 0.42 63.86 Banks and Riparian Bridges 0.41 36.72

3000 Channel Pipe and Box Culverts 0.28 63.86 Banks and Riparian Pipe and Box Culverts 0.15 36.72

3000 Channel Intakes  + Outfalls 0.12 63.86 Banks and Riparian Intakes  + Outfalls 0.11 36.72

3001 Channel Impoundments 6.19 22.03 Banks and Riparian Impoundments 2.29 14.74

3001 Channel High Impact Channel Realignment 5.04 22.03 Banks and Riparian High Impact Channel Realignment 3.17 14.74

3001 Channel Embankments and Floodwalls no Bank Reinforcement4.17 22.03 Banks and Riparian Embankments and Floodwalls no Bank Reinforcement 1.94 14.74

3001 Channel Riparian Vegetation 3.29 22.03 Banks and Riparian Riparian Vegetation 4.31 14.74

3001 Channel Grey Bank Reinforcement 2.13 22.03 Banks and Riparian Grey Bank Reinforcement 2.13 14.74

3001 Channel Bridges 0.71 22.03 Banks and Riparian Bridges 0.68 14.74

3001 Channel Set Back Embankments and Floodwalls 0.31 22.03 Banks and Riparian Set Back Embankments and Floodwalls 0 14.74

3001 Channel Green Bank Reinforcement and Bank Reprofiling 0.1 22.03 Banks and Riparian Green Bank Reinforcement and Bank Reprofiling 0.14 14.74

3001 Channel Intakes  + Outfalls 0.09 22.03 Banks and Riparian Intakes  + Outfalls 0.09 14.74



MImAS 

validation

• Ascertain suitability of the H-G & G-M 

MCLs.

• 90 500m reaches assessed.

• Bank protection, weirs, culverts, 

embankments, realignment & 

dredging.

• Sites chosen to span the five status 

classes and six channel types, with 

morphological & biological data if 

possible.

• 77% sites agree; 94.5% within one 

class.

• SEPA assessment of H-G boundary 

(5%) for water body scale assessment 

suggests it’s about right (4%).



How can we improve MImAS?

Input data

• Altitude threshold for tree 

growth.

• <GES field surveys

- MImAS data

- ST:REAM reaches

- Indicators data

• Improved typology allocation.

• CLAS-MPD link.

• New pressure categories

- Sediment discontinuity d/s from dams.

- Livestock poaching.

- Intensive catchment land use.

Inner workings

• River scale-sensitive assessments

- Accounting for lost habitat area? (Role for fish 

data?)

• Arbitrary effect of water body length.

• Double-counting of pressure impacts.

• Empirical calibration of impact ratings –

pressure-response R&D. (Role for fish data?)

- Monitoring restoration projects at:

- Four pilot catchments

- Eddleston Water

- Rottal Burn

- University of Southampton SEM

• Revisions to impact ratings:

- Boost weighting of rip veg

- Greater flexibility for realignments & dredging



Example 1

• 23263 Forthie Water (summer 2014).

• Original channel type probably actively 

meandering.

• Bad status for morphology.



Example 2

• 3902 Dry Burn (September 

2008).

• Original channel type probably 

actively meandering.

• WB moderate status for 

morphology (reach at Good).



Some discussion points

• How might fish (plant or insect) data be 

used to improve the ecological 

sensitivity assessment?

• How might we develop an ecologically 

meaningful assessment of lost habitat 

area?


