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1 Geomorphology

Fluvial Geomorphology

Hillslope Geomorphology

Glacial Geomorphology

Tectonic Geomorphology

Quantitative Geomorphology (Civil Engineering)

Coastal Geomorphology

Desert Geomorphology

Biogeomorphology / Landscape Ecology

Karst geomorphology ( karst = study of cave processes / hydrology)
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2 Geomorphological Processes

Rock weathering

Mass wasting/erosion (gravity-driven)
The work of running water (fluvial)
Groundwater activity

Wind action

Glacial Activity/Moving Ice

Wave action / Tide Action

Tectonic Process
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Fluvial Geomorphological Processes
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Figure 1.1 Lane’s Balance of: Sediment Supply & Sediment Size with Slope (energy grade) & Discharge
(Lane, E'W. 1955. “The Importance of Fluvial Morphology in Hydraulic Engineering.” In Proceedings of
the American Society of Civil Engineers 81(745): 1-17.) Reproduced by permission of the American
Society of Civil Engineers.



Channel estate of equilibrium
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Connectivity and complexity in river systems
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Assessing whether erosion Is normal or
accelerated

Some indicators of normal bank

Some indicators of accelerated bank

erosion erosion
_ _ A The erosion rate is significantly greater than that
A Erosion on the outside of meander happening on comparable rivers.

bends, perhaps with bank collapse.

Some vegetation establishing itself
and / or growing on eroded faces.

Localised scour of finer sediments at
the toe of the bank.

Scour around tree roots where the
bank line has not retreated back
from treeline.

Evidence of historic bank collapse
that has stabilised and re-vegetated.

A

A recent and sustained (for months or years) increase
in the rate of erosion.

On eroded faces, vegetation is no longer establishing
where it grew previously.

Opposite banks are eroding for long sections.

The channel is getting wider, or is already much wider
than adjacent reaches.

There is evidence of the channel eroding it bed
E)cuéting down vertically) e.g. a lack of gravels in the
ed.

Exposure of underlying clay or bedrock, or
undermined structures (e.g. bridge foundations).

Lots of sediment has accumulated in the channel at
the site of the eroded bank(s)









SEDIMENT TRANSPORT

OExXxi sting evidence suggests th

have been substantially exceeded in many catchments in the
UK, particularly since World

Anthropogenic activities increasing sediment supply to watercourses include:

A Changes in agricultural practices .
A Intensification of agricultural practices.
A Increased bank erosion due to loss of natural hydrology.
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SEDIMENT DEPOSITION

1. Low rainfall reducing precipitation to drought conditions

On reaching a base level - a river entering the sea or a lake, reducing
velocity

Water becoming shallower

When the load is suddenly increased, e.g., after a landslip
River overflows its banks, depositing material on the flood plain
Inside of a meander

Sudden decrease in gradient, e.g. below a waterfall
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3 River Features / Hydraulic Features ol

Channel classification —> —

Water and sediment inputs

Valley segment |
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Geomorphic River Typology:

U Geomorphic types: bedrock, cascade, step -pool, plane bed, meandering, etc
U Sensitivity class: A, B, C,D, F

Resistance/resilience classes Channel types Terminology

High resistance (bed and bank) —

— . Bedrock, C d A
g Low resilience (bed and Bank) e
] i,
o High res_|§tance (bank) Medlu.m resistance Bed Step-Pool, Plane bed o
g. Low resilience (bank) low resilience bed
Q Medium resistance (bed and Banks) Low aradient passive meanderin =
§ Low resilience (bed and banks) 9 P 9
@, Low resistance (bed and Bank) — _ . . .
=3 . . Plane-riffle, Pool-riffle, Braided, Wand C
é_ medium resilience (bed and Bank) e FeliRE: BlEl g, Waes e
Med|um_re3|stance (bank) low resistance (bed) e e -
Low resilience (Bed and Banks)
Low resistance (bed and Bank) Low gradient active meandering D

Low resilience (Bed and Bank)

Table 8 Grouping of channel types based on resistance and resilience to change of channel boundary condition



Sensitivity A

Bedrock Cascade

A Steep and confined, floodplain absent A Boulders, disorganised bed
A Few bars / little sediment storage A Fast flow types




Sensitivity B

Step - Pool Plane bed

A Steep. Distinct steps into pools. A~ Uniform bed, fairly straight

_ A Bars infrequent / absent
A The front of each pool is constructed A Bed armoured hard to kick ample.

from boulders / cobbles. A Cobblesoften jutting through water surface




Sensitivity C

Braided Wandering Plane - Riffle
A Multiple channels A Highly dynamic A Repeated pattern of flow types
A Bars bare or vegetated A Extensive, severe erosion (glide-riffle -glide or run -riffle -run)
A Extensive sediment A Low sinuosity and lack of bars
deposits
A Abandoned channels in
floodplain
A Irregular meanders

River Feshie, UK
- 1 km braided reach
- Active salmonid population

- High sediment supply, postglacial valley
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Sensitivity D

Low - gradient active meandering

A Sinuous

A Erosion inner bank

A Deposition outer bank (point bar)
A Well-developed floodplain




I ——.
Sensitivity F

Low - gradient passive meandering

A Deep channel

A Sinuous stable planform
A Little / no erosion

A Stable vegetated banks




Flow types variable, SEPA geomorphic river typology
often high energy. Pools

I glides common locally. | The geomorphic type is described in
S | words, e.g, bedrock, cascade,

Bedrock
Sensitivity A A

START

S—
Is the substrate dominantly bedrock?
o>
T
Is the flow type dominated by chute flow or
broken standing waves over very coarse m—
substrate such as boulders or large cobbles?
~:l No k=g
Are there steep steps across the channel,
(bed gradient > 5%), over which water chutes ey
or falls, separated by distinct pools?
e
<\ No
Is there more than one kind of bed form or
flow type? (i.e. is the channel morphologically =
diverse?) \
Yes

Does the main channel braid into 2 or more
channels across mobile gravel bars that are
bare or dominated by pioneer species?

T

Are there irregular?nganders with long
sections of severe erosion & extensive gravel
deposits, or has the river moved naturally to
leave channels abandoned on the floodplain?

< No >

Few bars / %‘ N
2 : e 3
e e 2 meandering, etc
Steep & =V A 7 The sensitivity class is a single letter
confined, é j -A, B, C, Dior E
floodplain | & S
absent | Exposedrock %
= A - — Extensive, severe erosion —E C Wandering
Sensitivity A e . Sensitivity C
~ Highly
Boulders dynamic
common Abandoned
Disorganised channels in
bed floodplain
Extensive
Fast flow sediment lrregucliar
types deposits meanders
Step-pool Deeper, slower flow Plane-riffle
Sensitivity B NOT A POOL Sensitivity C
Steep, distinct ¢ Repeated
steps into pattern of
pools flow types eg
The front of gl?de-rifﬂe-
each pool is glld.e or run-
constructed rapid-run
fronl;tljaloulders § 3 Low
cobbles Flanid s b 5 "
E‘;‘h‘ Sy Shallow, faster flow sinuosity &
p— 1 Yo - el l2Ck OTibars
glane_tpe_d . Meandering
gaelivity Sensitivity D
Uniform bed, S

fairly straight
Moderate

erosion on
outside of
bends

Bars infrequent
/ absent
Outer bank erosion

o

Well-developed =

Bed armoured Cobbles often

= hard to kick  jiting through & Deposition

on inside

sample water surface floodplain ofbe i

Braided

Sensitivity C C Lowgradient
passive

Multiple meandering

channels Sensitivity F

Bars bare

or with E: o

pioneer Stabl anhel

species a1 Little / no

vegetated

erosion

Is the river only slightly sinuous, with a clear &
regular sequence of pools, riffles and point
bars?

==

Is the river stable, with a regular sequence of
other flow types (e.g. run-riffle-run-riffle, or
run-glide-run-glide) with no ‘classic’ pools?

'\‘ifhjo ?,

Is the planform sinuoué-. with well-developed
meanders evolving through erosion (on outer
bank) & deposition on point bars (on inner

bank)?

o>

—~
Does the river have a sinuous, meandering
planform but very little or no erosion or
deposition?

~ No >

S

If you are unsure about which type of river
you are on get advice from hydromorphology

Yes

Yes

No

Yes

Yes

Yes

Bedrock river
SENSITIVITY A

i Cascade river
SENSITIVITY A

! Step-pool river
| SENSITIVITY B
e

Plane bed river
SENSITIVITY B

Braided river
i l
SENSITIVITY C

Wandering gravel bed
river
SENSITIVITY C

Pool-riffle river
SENSITIVITY C

Plane-riffle river

SENSITIVITY C

Low-gradient active
meandering

SENSITIVITY D

Low-gradient passive
meandering

L SENSITIVITY F
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NOW CHECK THE FIELD GUIDE TO VERIFY YOUR TYPE
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