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Overview

« Why did we chose the MIMAS approach?
What is MImAS?

e How does it work?

 Results of MIMAS assessments

* How can we improve the tool?

« Examples
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What is River MImAS?

River Morphological Impact
Assessment System

Scottish Environment
Protection Agency

Water Use

Supporting Guidance (WAT-SG-21)
Environmental Standards for River e

Morphology /

www.sepa.org.uk
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g Two-stage Ditch Design
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b *Additional Filters

= Next to Flelds

¥ Original Water Table
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The concept of the two-stage diach was developed by obsarving

natural procesees that form stable streams and rivers
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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) WBsat HES will be protected.

b) WBsat GES will be protected as far as necessary to deliver
GES for biota.

c) WaBsat <=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.
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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. MImMAS estimates whether the MCLs have been exceeded.
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How does MImAS work?

Module 1: Affribute module

Suite of ndicators of ecological function
Module 2: Typology Module
Channel typology

‘\‘u Module 5: Scoring Module
Numencal, capacity-based, sconng

Module 3 Sensitivity Module
Morphological and ecological sensitivity 7 system
assessment

Module 4: Pressure Module

impact assessment procedure

» Five semi-independent modules allow incremental
Improvement through time.
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How does MImAS work?
Module 1: Attribute module

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.

Geomorphological processes &
disturbance patterns

1.
2.

Natural disturbance regime.

Mobilisation of channel bed surface
gravels.

3. Periodic channel bed scour.

4. Infrequent channel resetting floods.

5. Balanced fine & coarse sediment

budgets.
Channel migration.

7. Hyporheic flow exchange.

Connected & functional floodplains.




Geomorphological &

2. Refuge habitat zones. gravels.

3. Self-sustaining & diverse 3.
riparian plant
communities.

4. Presence, abundance &
distribution of in-channel
vegetation.

budgets.
6. Channel migration.

5. Habitat connectivity.

8. Connected & functional floodplains.

Geomorphological processes &

habitat attributes disturbance patterns
1. Natural range of flow & 1. Natural disturbance regime.
morphological features. 2. Mobilisation of channel bed surface

Periodic channel bed scour.
4. Infrequent channel resetting floods.
5. Balanced fine & coarse sediment

7. Hyporheic flow exchange.

work?

Eco-geomorphic attributes

Definition

Link to ecosystem

How does MImAS

Module 1: Attribute module

processes

Channel zone | Attnbutes Processes

Hydraulic geometry Describes the size and shape of the channel

Planform Spatial pattern and location of a channel, as viewed from above ALL ALL

Cross section The cross sectional form of the channel (width-depth) ALL ALL

Profile (Slope) Slope of the channel bed and the varnation of that slope ALL ALL
Substrate condition Describes the size, structure and sorting of nverbed gravels

Substrate size The size distnbution of surface gravels 1,4 2

Embeddedness The extent to which framework gravels are covered or sunken into the silt, sand, or mud of the riverbed. 1,4 T

Compaction A measure of the degree of sediment imbrication and, potential mobility under normal flow conditions 1,4 1,2,3
Erosion/deposition character Describes trends in sediment, mobilization, transport and deposition

Lateral rate of adjustment The extent and rate at which a channel can move in the river corridor 1,2, 3, 1,6.8

Bar character Size, distribution and stability of natural deposition features. 1,2,5

Bedform pattern Topography of the nverbed and bed features. 1,4,5 T
In-channel vegetation Describes the presence and distribution of vegetation feafures

f;r;:tt:tzgnand extent of instream The character and density of aquatic and terrestnial vegetation, 1,2, 4

Structure and extent of Woody debns The character and density of large woody debris, linked to geomorphic structure and flow patterns 1,2,4,5 1,2,3,7
Continuity Assess artificial barriers to flow, sediment and migratory movement

Migratory movement Ability of aquatic organisms to migrate freely through the channel 1,5

Sediment transport The transport capacity of the channel. A measure of the competency of a channel to transport sediment. 1,

Floodplain connectivity Ability of the channel to flood the adjacent land 1,3,5 58

Banks and Riparian zone

Bark morphology The shape and character of the bank and presence of erosion features 1,23 8

Ripanan vegetation structure The character and density of vegetation, linked to geomerphic structure and flow patterns. 1,2,3,4,5 1,5,6,8

Bank roughness The roughness of the channel banks (includes consideration of matenals and presence of vegetation). 1, 1




How does MImAS
work?

Module 2: Typology module

« Typical channel slope, sinuosity, valley
confinement, dominant geology

« Type A (Bedrock, cascade)

the file ggain. If|

«  Type B (Step-pool, plane bed)

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

« Type D (Active meandering)

« Type F (Passive meandering)
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How does MImAS work?

Module 3: Sensitivity module (morphological)

Qualitative assessment.

Designed to underpin a simple assessment of risk

== Hign

— REEIEIEANCE — Low -

.
. . e b o B
posed by engineering activities. ‘ :
. . 2
A range of important factors are not considered: -, W P4 [T te
. = Insensive Sarsithes Highiy sensive
« Rate of return to previous/reference state. —
. s ¥
- Whether a channel is close to a threshold of WOl
system change. W Y t 44
. . nsensitive e Eus ‘Sensivwe
« Do existing pressures make channel more .
sensitive to additional pressures? I
s | o 05
s | o s Ml"lvkﬁ"r.‘ﬁ"vﬁmﬂ ¥ 05
Frofile [(Slope] i ] T [0 o5 | o5 | o5 1 os | o T t T -t ' 1 1 ‘ 05
B g U S InsenzEE 1‘
Zubstrate size 1 oz | os | o= 05 1 | os 1 os | o - 05
Embcddedness 1 oz | os | o= 05 1 | os 1 os | o 05
HIT: Figh threshold emwironment —
Compaction 1 05 a5 a5 a5 0.5 0.5 1 a5 Q. T medur s moed s T Srmaal| disturbanos a5
B iend @ sition charvctar T fow Emnestiokd environment
Lateral rate of adjustment a a a a a5 0.5 0.5 1 a5 Q. HE: High erenpy envinonent 1 Wioderate dshurs o
Bar character 1 05 | o5 | 05 05 | o5 | 05 1| os|o e s o
Ecdform pattern 1 0.5 0.5 0.5 0.5 0.5 0.5 1 0.5 0 *Lnu- Dl rarian 0.5
= Defintions -
A AR MRS
Etructure and extent of instream vegetation 1] 1] 0 0 0.5 0.5 0.5 1 0.5 [t} Fecictance: abilty to remain eszentlaly unchanged desple the presence of distrbances. 0.5
Structure and extent of 'Woody debriz 0 0.5 1 0 0.5 1 0.5 0.5 0.5 0 Fieclllanne: anilty fn resm i 2 raterence stals far dyramic) aRer 2 iemparary dsturhance. 0.5
Fle ook I
Bictope diversity 1 o [ os| o o5 | os | o= 1 o5 | o5 1 1 1 1 1 1 1 1 1 oz | o5 | os
RN
e 1 oz | os | o= o5 | os | o= os | os | os 1 oz | o5 | os 1 oz | o5 | os 1 05 | o5 | o5
Tediment transport 1 oz | os | o= o5 | os | o= os | os | os 1 oz | o5 | os 1 oz | o5 | os 1 05 | o5 | o5
Floodpluin connectivity 0 [ ] ] 05 1 | os 1 o5 | o5 1 1 o5 | o5 1 1 1 1 1 0.5 1 | os
Banks and Riparian zone
Eank morphology 0 [ 1 ] 05 1 | os 1 o5 | o5 1 1 1 1 1 0.5 1 | os 1 0.5 1 o5
Eank reughness 0 [ ] ] o5 | os | o= 1 1 1 1 1 1 1 1 0.5 1 | os 1 0.5 1 o5
Riparian veqetakion struckure: 1] 0.5 1 (1] { o5 | o0& 05 s | 1 | o5 1 0.5 1 0.5 1 05 | 1 | o0& 1 05 | o5 | 05
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Ecological sensitivity

‘The risk of degradation of the intactness, integrity or
naturalness of communities, or impacting on important
organisms, thereby threatening ecological status.’

How does MImAS work?

Module 3: Sensitivity module (ecological)

» Ecological

Sensitivity

Sensitive

Highly sensitive

Description

A moderate to large impact on a eco-geomorphic indicator of ecosystem health is likely to affect the 0.5
intactness, integnty or naturalness of communities, or impact upon important organisms. .

A small impact on a eco-geomorphic indicator of ecosystem health is likely to affect the intactness,
integrity or naturalness of communities, or impact upon iImportant crganisms. 1.0

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-
Ecological Sensitivit EiedracH Plane bed Paoalriffle et ) .
Attribute HE-HT A HE-MT B ME-LT c geom Orph IC attrlbute,
Channel fizh inwert  macr Lot fizh inwert mach Lot fizh inwert macr tat Irres peCtlve Of |ts caus e,
Hydraulic geometry . .
Planfarm 05 05 05 05 05 05 05 05 05 05 05 05 impacts fish, macrophytes
Cross-section 0.5 0.5 0.5 05 0.5 05 0.5 05 1.0 0.5 1.0 1.0 .
Slopelaradient 0 05 05 05 05 05 05 05 05 05 05 05 and macroinvertebrates?
Substrate condition
Size 0.5 .5 1.0 1.0 0.5 0.5 1.0 1.0 1.0 1.5 10 1.0
Compactness 0.5 0.5 1.0 1.0 0.5 0.5 1.0 1.0 1.0 0.5 1.0 1.0 T
Embeddednezz 05 05 10 10 05 05 10 10 10 05 10 10 * All sensitivities set to
Erosionfdeposition character ¢ e 5
Lateral rate of adjustment b5 05 05 b5 05 05 b5 b5 05 05 05 0.5 Sensitive’ unless two or
Ear character [Presence and form) 05 05 05 0.5 0.5 0.5 0.5 0.5 05 05 0.5 0.5 B
Eiediorm pattern 05 05 05 05 05 05 0.5 05 10 05 05 10 more ecologists agreed that
In-channel vegetation g e ’
Structure and extent of instream wegetation = 0.5 .5 1.5 .5 0.5 0.5 .5 .5 .5 1.5 0.5 .5 H Ig h Iy Sens |t|Ve Was
Structure and extent of woody debriz * 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 H
Fiow : appropriate.
Eiotope diversity! complesity 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1.0 0.5 10 1.0
Continuity
IMigratory movement [biokic) 1.0 05 05 1.0 10 0.5 0.5 1.0 1.0 05 0.5 1.0
Sediment transport 0.5 0.5 1.5 0.5 0.5 0.5 0.5 0.5 0.5 1.5 0.5 0.5
Floodplain connectivit (1.5 0.5 0.5 (1.5 0.5 (.5 (1.5 (1.5 0.5 0.5 (.5 (1.5
Banks and Riparian zone veqgetation
Eank qeametryfarm 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Bank roughnessivegetation 05 05 05 0.5 05 0.5 0.5 0.5 05 05 0.5 0.5
Structure and extent of riparian wegetation ® 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 10 1.0




Bridge -13981

Culvert - 5863

Partial straightening 1979

Comtinuous or semi
continuous (Con): > 50 %
natural woody (trees)
vegetation

Scattered (Sct): > 5- 50%
natural woody (trees)

vegetation. This category
should also be used when

there is a single line of trees.

None (N): <5% tree coverage
(e.g. one or two isolated trees)
or no trees present

Coniferous Plantation (CP):

@ @

2 o ©
1}"'—”.\....._..--1"
@

used when coniferous plantation extends to within 10m of banktep.

How does MImAS work?

Module 4: Pressure module (impact assessment
procedure)

* Likelihood of impact?
»  Pressure specific, not type specific
Impact class Definition
Likely In most cases, this activity will result in an impact on a eco-geomorphic indicator. 1.0
Possible In some cases, this activity will result in an impact on a eco-geomorphic indicator 0.5
Unlikehy In most cases, this activity will not result in an impact on a eco-geomorphic indicator 0.0
@ Trees
(not plantation) (w)
o
3
@
@ Trees 12'
(ot plantation)
’ =3
o
D Trees 3
(not plantation)

Step 2 - Record the riparian vegetation structure (complex; simple; uniform; bare).

Complex >3 dominant vegetation types, with one vegetation type woody or

shrub

Simple: 1-3 dominant vegetation types, with one vegetation type woody or

shrub

)

Uniferm: only one vegetation type present.

ainjonuls uolnejabap
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How does MImAS work?

Module 4: Pressure module (impact assessment

procedure)

* Likelihood of impact?
*  Pressure specific, not type specific
*  Zone of impact

Impact class Defimition
Likely In most cases, this activity will result in an impact on a eco-geomorphic indicator. 1.0
Possible In some cases, this activity will result in an impact on a eco-geomorphic indicator 0.5
Unlikehy In most cases, this activity will not result in an impact on a eco-geomorphic indicator 0.0
Riparian Bed
Hard bank VYegetation partly recovered reinforcement
Dredging Embankment protection removal Culverts realignment realignment [inc Fords)
Channel
Hudraulic geometry
Planfarr .50 1.00 {150 | (.00 1.00 {150 .50
Cross-zection 1.00 1.00 1.00 | .50 1.00 .50 1.00
Slopefgradient 1.00 1.00 .50 | .00 1.00 .50 1.00
Substrate condition |
Size 1.00 1.00 .50 | 0.50 1.00 .00 1.00
Compactness 1.00 1.00 050 | .50 1.00 050 1.00
Ernbeddedness 1.00 .50 {150 | .50 1.00 {150 1.00
Erosionddeposition character |
L_ateral rate of adjustrment 0.50 1.00 1.00 | 0.50 1.00 .00 1.00
Bar character [Presence and faormm] 1.00 1.00 .50 | 0.00 1.00 .50 1.00
Bedfarm pattern 1.00 1.00 {150 | (.00 1.00 {150 1.00
In-channel vegetation |
Structure and extent of instream vegetation ™ 1.00 1.00 .50 | .00 1.00 .50 1.00
Structure and extent of woody debris ™ 1.00 0.50 .50 | 0.00 1.00 .50 1.00
Flow |
Biotope diversitl complexity 1.00 1.00 050 | 0.50 1.00 050 1.00
Continuity |
kligratory movernent [biotic) 1.00 1.00 .50 | .00 .50 0.00 .50
Sediment transport 1.00 1.00 .50 | 0.00 1.00 .50 1.00
Floadplain connectivit 1.00 1.00 .50 .00 1.00 .50 .50
Bank=s and Riparian zone vegetation
Bank geornetriform 1.00 1.00 1.00 .50 1.00 050 .50
Bank roughnessivegetation 1.00 1.00 1.00 .50 1.00 0.00 0.00
Structure and extent of riparian vegetation ™ 0.50 1.00 1.00 0.50 1.00 .50 0.50




Bridge -13981 Culvert - 5863

Partial straightening 1979 Impoundments - 2403

Continuous or semi

continuous (Con): > 50 % @ s Y .“.
natural woody (trees) v a Qg e @ @

vegetation

Scattered (Sct): > 5- 50%
natural woody (trees) @

L]
; 2 o °©
vegetation. This category .: Py )

should also be used when

there is a single line of trees.

None (N): <5% tree coverage e

(e.g. one or two isolated trees) f\_‘_——-"’:—

or no trees present

Coniferous Plantation (CP):
used when coniferous plantation extends to within 10m of banktop.

How does MImAS work?

Module 4: Pressure module (impact assessment

procedure)

Likelihood of impact?

Pressure specific, not type specific

Zone of impact

B Trees
(not plantation)

@ Trees
(not plantation)

D Trees
(not plantation)

Step 2 - Record the riparian vegetation structure {complex; simple; uniform; bare).

shrub

shrub

e

Uniform: only one vegetation type present.

Complex >3 dominant vegetation types, with one vegetation type woody or

Simple: 1-3 dominant vegetation types, with one vegetation type woody or

)

s9a1} Jo A)jisuaq

ainjonuls uolnejabap

Attribute

Zones

Channel

Banks and
Riparian

veqgetation

Sediment Bemaoval 2 1
Sediment Manipulation 15 1
Oredging z2 12
Riparian Yegetation Lass 15 15
Embankment 2 15
Set Back Embankment 1 1
Hard Bank Protection 15 15
Soft Bank Protection 15 15
Eank Reprofiling 15 15
Straightening z2 2
Realignment Partly Recovered 15 15
Flood Bupass 15 15
Culverts 2 2
Croys!Flow Deflectars 15 15
Bed Feinforcement 2 15
‘w'eirs 2 2
Artifical Substrate 1 1
Eridge Pierz 15 1
Hudra Begime EXT Moditied 1 1
Sediment Begime EXT Maodified 1 1
zones are a multiple of length of activity
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Protection Agency

Module 5: Scoring module

Impact  rating = Ecological sensitivit  y * Morphologi

cal sensitivit y* Likelihood  of impact * Zone of impact 1

_(Impact Rating x Pressure  Footprint W
used | \

{ Water body length )

Morphological Condition Limits (environmental standards) |

""""""""" HIGH ﬂ
5%
Engineering pressures
(Morphological Y River MImAS -> 25%
Pressures Database) MODERATE
Density and complexity 50%
of riparian vegetation
75%

WFD status

Rivertypes to which the morphological conditions apply
Morphological alteration
A B c D E F
Set-back embankment 0 0 0 0 0 0
Embankment 0 0.38 0.75 0.63 0.38 0.38
Condition of Riparian (bankside) 0 0-0.19 | 002031 | 0.02-0.31 | 0.01-0.19 | 0.01-0.19
vegetation : : : : : ’ : ’ :
Soft (or green) bank reinforcement 0 0.19 0.31 0.31 0.19 0.19
Hard (or grey) bank reinforcement 0 0.38 0.75 0.63 0.38 0.38
Culvert with natural bed (e.g. arch 0 0.50 1.00 0.83 0.5 0.50
culvert) ’ ’ : : :
Pipe or Box culvert 0 0.50 1.00 0.83 0.50 0.50
Sediment removal 0 0 0 0 0 0
Dredging 0 0.31 0.50 0.56 0.31 0.31
Bed reinforcement 0 0.13 0.25 0.19 0.13 0.13
Croys or groynes or other flow 0 038 075 0.63 0.38 0.38
deflectors ’ ’ . . .
Piled st_ructures (including bridge 0 0.08 017 017 0.08 0.08
piers)
Impoundments 0 0.33 0.67 0.58 0.33 0.33
High impact channel realignment 0 0.50 1.00 0.83 0.5 0.50
Low impact channel realignment 0 0.13 0.19 0.19 0.13 0.13

Where a range is given, UK agencies would apply a score that falls within the range and, which in the opinion of the agency,
reflects the severity of the alteration.
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DRN
TypeA

TypeB
TypeC
TypeD

Culvert
Bridge

=== Hard bank protection

None, Bare/Plantation

Scattered, Simple

Continuous/Semi-
continuous, Complex
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Activity Total

Impact Impact
WB | Zon¢-~ Activity (%) (%)
3000 Channel Embankments and Floodwalls no Bank Reinforcer 47.42 63.86
3000 Channel Low Impact Channel Realignment 575 63.86
3000 Channel Riparian Vegetation 444  63.86
3000 Channel Green Bank Reinforcement and Bank Reprofiing 2.63  63.86
3000 Channel Set Back Embankments and Floodwalls 115 63.86
3000 Channel Impoundments 112 63.86
3000 Channel Grey Bank Reinforcement 0.54 63.86
3000 Channel Bridges 0.42 63.86
3000 Channel Pipe and Box Culverts 0.28 63.86
3000 Channel Intakes + Outfalls 0.12 63.86
3001 Channel Impoundments 6.19 22.03
3001 Channel High Impact Channel Realignment 5.04 22.03
3001 Channel Embankments and Floodwalls no Bank Reinforcer 4.17  22.03
3001 Channel Riparian Vegetation 3.29 22.03
3001 Channel Grey Bank Reinforcement 213 22.03
3001 Channel Bridges 0.71  22.03
3001 Channel Set Back Embankments and Floodwalls 0.31 22.03
3001 Channel Green Bank Reinforcement and Bank Reprofiling 0.1 22.03
3001 Channel Intakes + Outfalls 0.09 22.03

Zone hd
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian
Banks and Riparian

River MImAS results

Activity -
Embankments and Floodwalls no Bank Reinforcement
Low Impact Channel Realignment
Riparian Vegetation
Green Bank Reinforcement and Bank Reprofiling
Set Back Embankments and Floodwalls
Impoundments
Grey Bank Reinforcement
Bridges
Pipe and Box Culverts
Intakes + Outfalls
Impoundments
High Impact Channel Realignment
Embankments and Floodwalls no Bank Reinforcement
Riparian Vegetation
Grey Bank Reinforcement
Bridges
Set Back Embankments and Floodwalls
Green Bank Reinforcement and Bank Reprofiling
Intakes + Qutfalls

Activity Total
Impact Impact

(%) -

22.25
3.32
6.07
3.51

0
0.36
0.54
0.41
0.15
0.11
2.29
3.17
1.94
4.31
2.13
0.68

0
0.14
0.09

(%~
36.72
36.72
36.72
36.72
36.72
36.72
36.72
36.72
36.72
36.72
14.74
14.74
14.74
14.74
14.74
14.74
14.74
14.74
14.74



I Status Description

High The suite of eco-gecomorghic attributes typical of thal channel type should ke present or abundant

Status within a 500 metre r&ach:. In eszence we =uggest that 90% of all featurss should be present or

- - channels | abundant for the river to be deemed of High Morghological Status. It is important for rivers of High

: i val Id atl O n Morphological (and ecological) Status to have both banks and the river bed intaci. It is important that in

Protection Agency the case of pool-riffle and step-pocl channels a series of features are present and that individual
geomorphic features are not present in isclation.

Good The suite of eco-geomorghic attributes typical of that channgl type should ke present or abundant

Ascertain Suitability of the H-G & G-M Status within a 500 metre reachl In essence we suggest that 75% of all features should be present or

MCLS. channels | abundant for the river to be deemed of Good Morphological Status. It is important for rivers of Good

Morphologicallecological Status to have at least ong of the banks and the river bed intact. In the caze

. 90 500m reaches assessed. of actively migrating channel types the intact bank should be the one undergoing natural erozion and

any bank protection on the opposite bank not preventing deposition. It is important that in the case of

. Bank protection’ Weirs’ Cu|verts’ pool-rifie and step-pool channels a series of features are present and that individual geomaorphic

em bankments, realignment & features are not present in isolation.

dredging_ Moderate | The majority of the suite of eco-geomorghic attributes typical of that channel type should be present

Status within a 500 metre r&acr‘i. In ezsence we suggest that over 50% of all features should be present for

. Sites chosen to span the five status channels | the river to be deemed of Moderate Morphological/ecological Status. It s important for rivers of

Moderate Morphological Status to have at least ong of the banks and the river bed intact.

classes and six channel types, with

. - - - [= 1 1 " ' o

m0rph0|Og|Cal & blOlOglC&' data if Poor qh-::-_uld n.ﬁalntaln elements of the natural channel ‘q..'pet such as a gravel bed and na’.fural banks but
. Status enginesring works have rezulied in one of the following: the natural process of ssdiment transport

pOSS|bIe- channels | being significantly altered, the natural flow hydraulics being faifly uniform and hence the natural

processes of erosion, sediment transport and deposition 20 altered az to not create the range of
features one would expect to be present. In such cases it is likely that only 25-50% of features that you

77% sites agree; 94.5% within one

class. would expect to be present are actually observed.
. SEPA assessment Of H-G boundary Bad Will ocour where the natural process of sediment transport have been significantly altersd, zo that the
Status natural flow hydraulics have been modified to the extent that the proceszes of erosion, sediment

(5%) fOf water bOdy Scale assessment channels | transport and deposition do not create the range of features one would expect to be present. In such
SUggeStS it's about I"Ig ht (4%) cases it is likely that only 0-50% of features that you would expect to be present are actually ohserved.
Typically thiz will be due to either both banks being artificial, the river channel being ariificially straight
or the bed heavily modified.

Table 5 - The proportion of sites the model has accurately predicted.

Sites in ::er:i‘it::;d Percentage Level of Agreement Number | Percentage (%)
category p— correct MImAS less sensitive -2 class 5 55
MImAS less sensitive to pressures- 1 class* 13 14
Morphologicall MImAS agrees with professional judgment 69 77
ecological status | Goed 30 18 60 MImAS more sensitive to pressures- 1 class 3 a5
Less than good 54 48 89 MImAS more sensitive- 2 class 0 0




SE PA How can we improve MImAS?

Scottish Environment
Protection Agency

Inner workings
Input data

River scale-sensitive assessments

Accounting for lost habitat area? (Role for fish

« Altitude threshold for tree

growth. - data?)
« <GES field surveys  Arbitrary effect of water body length.
MImAS data « Double-counting of pressure impacts.

ST:REAM reaches

ndicators data - Empirical calibration of impact ratings —

_ pressure-response R&D. (Role for fish data?)
* Improved typology allocation.

_ - Monitoring restoration projects at:
« CLAS-MPD link.

Four pilot catchments

 New pressure Categories - Eddleston Water
Sediment discontinuity d/s from dams. - Rottal Burn
Livestock poaching. - University of Southampton SEM
Intensive catchment land use. « Revisions to impact ratings:
Boost weighting of rip veg

Greater flexibility for realignments & dredging




Ecological Sensitivity

FPoal riffle etc

Achve meandering

Attribute
Channel imwert rnacro invert rnacro
Hydraulic geometry
Planform . . . . . .
Cross-section 10 0.5 10 10 0.5 0.5 0.5
Slopelgradiart 0.5 0.5 0.5 0.5 0.5 0.5 05
Substrate condition
Size 1.0 0.5 1.0 1.0 0.5 1.0 1.0
Compactness 1.0 0.5 1.0 1.0 05 10 10
Ernbeddednzss 10 0.5 10 10 0.5 10 10
Erosionddeposition character
Lateral rate of adjustrnent 0.5 0.5 0.5 0.5 0a (IR 05
Bar character [Presence and Form) 0.5 0.5 05 05 05 05 0.5
Bedforrn pattern 1.0 0.5 05 1.0 05 05 0.5
In-channel vegetation
Structure and extent of instream vegetation ™ 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Structure and extent of woody debris ™ 0.5 0.5 05 05 05 05 0.5
Flow
Biotope diversit complexity 1.0 0.5 1.0 1.0 05 05 0.5
Continuity
igratory rovernent [biotic) 1.0 0.5 05 1.0 10 05 0.5
Sedirment transport
Floodplain connectivit
Banks and Riparnian zone vegetation
Bank geometrform
Batk roughnessivegetation

23263 Forthie Water (summer 2014).

Original channel type probably actively

meandering.

Bad status for morphology.
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3902 Dry Burn (September
2008).

« Original channel type probably
actively meandering.

« \WB moderate status for
morphology (reach at Good).

4

Ecological Sensitivity

Hydraulic geometry

invert

rmacro

Flanform 05 0.5 05 0h 05 05 05 15

Cross-section 10 0.5 1.0 10 0.5 0.5 0.5 0.5

Slopelgradient 0.5 0.5 05 0.5 05 05 0.5 0.5

Substrate condition

Size 10 0.5 10 10 05 10 10 10

Compactness 10 05 1.0 10 05 1.0 10 10

Erbeddedress 1.0 0.5 1.0 1.0 05 1.0 1.0 10

Erosionddeposzition character

Lateral rate of adjustrnent 0.5 0s 05 0.5 ns ns 05 0.5

Blar character [Presence and form) 0.5 05 05 0.5 05 05 0.5 05

Bedform pattern 1.0 0.5 0.5 1.0 0.5 0.5 0.5 0.5

In-channel vegetation

Structure and extent of instream vegetation ™ 0.5 05 05 0.5 05 05 0.5 0.5

Structure and extent of woody debriz ™ 0.5 05 05 0.5 05 05 0.5 05
Flow

Biotope diversitu complexity 10 05 1.0 10 05 05 0.5 0.5
Continuity

ki gratory rnovernent [biotic) 10 05 05 10 1.0 05 0.5 10

Sediment transpart 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Floodplain connectivib
Banks and Riparian zone vegetation
Btk gearnetrufarri

Bark roughnessivegetation

Structure and extent of riparian vegetation ™

F el WA e S |
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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?




