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Climate change and Glen Falloch (2) 4?7 the impact of increased rainfall on the
natural environment
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Landslip on west sles of Beinn a Chroin. This appars to ave been triggered by the downour in
August which seriously damaged the West Highland Line and is one of over a dozen | saw last Satul
the hills south of Glen Falloch

Climate complacency?

Today, as | write this, the Scottish Parliament has been debating what the media tend to refer to as the
Climate Change Bill. Its not. The Bill contains not a single measure which will tackle carbon emissions
or mitigate the impacts of global warming. Instead, its all about setting targets, as its full title 4??The
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Climate Change (Emissions Reductions Targets) (Scotland) Billa?e suggests. At the centre of debate
today is the question of whether Scotland should aim for zero net emissions by 2045 or bring the target
forward to 2030 and act like there really is an emergency. The result will be known by the time you
read this.

While the Stop Climate Chaos Coalition has rightly been lobbying to strengthen the bill (see here),
targets in themselves wona??t change anything. A timely illustration of this was the decision earlier this
week by Roseanna Cunningham, the Environment Minister responsible for the Climate Emissions Bill,
to delay the target date for a ban on biodegradable waste being dumped in landfill from 2021 to 2025.
For targets to be met, all levels of government need to act and we need serious levels of public
investment. Has there ever been a Declaration of an Emergency where so little has happened?

My train-enabled stravaig over the hills from Ardlui to Crianlarich last Saturday (see here) provided lots
of evidence about the impacts of climate change and the challenges these pose. | would hope what
follows will be a wake up call to both the Loch Lomond and Trossachs National Park Authority and to
our politicians.

Rainfall, flooding and Glen Falloch

As you travel north up Loch Lomond average annual precipitation increases significantly as it has done
for thousands of years. This is a consequence of the prevailing south-westerly air stream and the
mountains. The snow that fell in Glen Falloch and the surrounding area accumulated to form the ice
which then carved out the glacial trench of Loch Lomond, eventually reaching as far as Strathblane.
With global warming, first natural then human induced, there is now little snowfall but much rain. The
water drains easily off the steep sided mountains and as a consequence its rivers are what is known as
a??flashya?e, rapidly rising and falling. Flash floods are not uncommon.
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The Allt a Chuillinn, which flows between Beinn Chabhair and An C
Glen Falloch.

| have been unable to find figures for the amount of rain which washed away part of the West Highland
Line on 5th August (see here), but the evidence on the ground suggests it was exceptional, even by
Falloch standards.
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In the photo above, in the left foreground the flood has stripped vegetation from the rocks. Below, on
the right bank from mid-picture onwards, you can see where vegetation has been flattened by the
flood. In places, caused by waves perhaps, this is about 6 metres higher than the water levels last
Saturday. The bare rock below the vegetation here gives an indication of more normal maximum flood
levels. The volume and power of the water would have been incredible to witness.
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One scene from lower down the Allt a Chuillinn at the new bridge constructed for the hyro scheme.
how vegetation has also been removed from the bank on the right

Scientists have been predicting higher rainfall and an increase in extreme events, such as cloudbursts,
in Scotland as a consequence of global warming for many years:
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¢ Extreme weather events — Climate change is causing many extreme weather

events to become more intense and frequent, such as heatwaves, droughts, anc
floods.

Are extremes becoming more frequent?
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This graph, from Munich RE's Topics Geo Natural Catastrophes report, shows events
causing loss are becoming more frequent.

Graphic from Met Office website

What has happened in Glen Falloch, therefore, should have been quite predictable a?? but has anyone
thought about what we might do as a consequence?

Impact of the rainfall on the floor of Glen Falloch
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ong the floorla{iri fowr the amagedb ' GI% fairm éampsﬂhih has
closed. The piles of uprooted trees and broken branches have been created by the estate tidying ug
damage.

The standing telegraph poles provide a good illustration that flood plains work and why its so important
that we protect them. The power of water reduces dramatically as soon as its allowed to spread out.
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Several sections of bénk have beeh completely strlpped of trees and vegetatlon

Within the normal confines of the river the flood has caused extensive damage, not unprecedented
perhaps but judging by the alder that previously grew here, damage of this scale has not happened for
many years.
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The vegetation on the fence in the foreground gives some indication of the level of water on the floo
while a section of bank on the far side of the river has been partially destroyed

Without the alder, the damage to the banks would have been far worse and the likelihood of the river
changing its course much higher. With catastrophic events like this increasing in frequency, there may
not be the time now for the alder to grow back before the next one. It appears to me there is now a real
risk of us entering a vicious circle of ever-increasing damage.

Landslips galore

While there was plenty of evidence for the impact of the rainfall on the way up to the Ben Glas hydro
(which I will cover in further posts), the most striking were the landslips (see also top photo). The first
major one | came across was on the most popular walking route up Beinn Chabhair where the ground
starts to steepen.
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Note the dark trench just righf of centre. This mark the nomI course of the burn and is less than 1
The flood has deposited boulders, vegetation and gravel for 10 metres either side of this.
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The view looking down the same burn to Lochan Beinn Chabhair. Note how

debris has been washed all the way to the Loch.

Once over the summit of Beinn Chabhair, the number and extent of the landslips were even more
striking:
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New landslip on An Caisteal, Cruach Ardrain and Stobinian behind. Note how the
debris has flowed down to the bottom right corner of photo
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It was very hazy to the south but across the Allt Lairig several major landslips were visible on the nol
slopes of Meall Mor

The two landslips on the left bear a strong resemblance to avalanches triggered at particular point and
which then spread out as they gain momentum down the hill carrying all before them. Maybe they
were caused by avalanches and not the recent rain? | was not close enough to check..
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Landslip and debris below co

| between An Caisteal and Beinn a Chroin

Almost all the other erosion scars, however, were recent and appear to have been caused by the
rainfall on 5th August
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Close up of top of same landslip. The area of slope that initially failed was quite small. The soil that
exposed is now being rapidly eroded by water, increasing erosion further.
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This landslip was quite scary from a hillwalking perspective. It appears that landslips have become a
risk which, like avalanches, walkers need to consider when planning routes. Time to revise the
mountain leader training courses and mountaineering manuals?
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Looking to West summit Beinn a Chroin from An Caisteal. Three landslips of varying size visible mid
and the landslip above the walkera??s path just visible above and to the right.
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Landslip No 3 on An Caisteal descending frm te North West ridg to the IIt a
Chuillinn
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taken from just below the viewpoint in the photo above

View don

While the soil and rock from this landslip came to a halt half way down the slope, the amount of water
flowing down the hill must have been extraordinary, both to flatten this amount of vegetation and to
carry huge lumps of peat down with it.
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Peat deposited at bottom of water flattened area. | tried lift a small bit 427 its
very heavy. What sort of force and sequence of events explains how it ended up
here?

What explains the landslips?
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If rainfall induced landslips were a regular occurrence in these hills, there would be obvious evidence of
these. | have been walking over the hills for far longer than | care to admit and | have seen a fair few
landslips in my time. This was my eighth visit to the summit of Beinn Chabhair and | have never noted
landslips here before. Indeed, | have never come across anything to this extent or scale in Scotland.
The closest example | can think of are the landslips at the Rest and Be Thankful at Arrochar (see
here). The fact that they have also happened fairly recently adds to the argument that extreme rainfall
caused by climate change is the most important factor at work here.

The state of the ground, both soils and vegetation, also plays a large role however in how quickly water
runs off the hill and how much erosion takes place. The continued sheep grazing above the Rest and
Be Thankful has been a contributory factor, in my view highly significant, to the landslips that have
blocked the A83.

While the Loch Lomond and Trossachs National Park Authority has been working with the Glen Falloch
Estate for some time, information on grazing levels and their impact 4?7 if collected at all 4?7 appears
to be a closely guarded secret. Earlier this year | obtained, after 18 months of trying, and as a result of
a Decision from the Information.Commissioner, a copy of a Land Management Plan the LLTNPA had
developed with the estate. lts-temyears old! It included the following objective for Deer:

3.3 Deer

The principle objective for the management of di
maintain a healthy and productive deer herd at &
the biodiversity interests of the land. Other objec
o where grazing re

» Producing quality venison

e Providing sporting opportunities for the ov

e Providing employment

e Providing information for the general publ

e Maintaining good records of deer and rele
management

The blanked out bit was redacted by the LLTNPA

There was also an Appendix 4 deer management which included many redacted sections and no
information on deer numbers. What &??a healthy and productive herd at a level that is in balance with
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the biodiversity interests of the landa?e actually meant is anyonea??s guess.

s AN ol . T e R e,
Group of stags not far from An Caisteal landslip No 3 4?7 are these in balance with
biodiversity interests?

We do know that the Glen Falloch hills used to be very overgrazed and the vegetation in the Ben More
Site of Special Scientific Interest just to the east was classified 10 years ago as being in unfavourable
condition because of high grazing levels. Since then the number of sheep in these hills appear to have
reduced and the condition of the vegetation in the SSSI has been judged by Scottish Natural Heritage
to have improved. Set against that there was a discussion at the December Board Meeting about the
very high levels of Red Deer in the National Park.

The flooding around Glen Falloch should be a prompt for information on deer and sheep numbers to be
make public across the National Park to enable a more informed debate about land-use. Whether
lower grazing levels here might have prevented some of the flood is, however, a very complex issue.

To my eye the vegetation on Beinn Chabhair and An Caisteal appears significantly more luxuriant than
that on Beinn Luibhean above the Rest and Be Thanksful. It would be worth an expert a?? the National
Park should be commissioning this work &?? comparing the two areas, but its possible that in extreme
storm events a??healthya?e vegetation high up the hill and effectively above the treeline makes
relatively little difference. Thata??s not to say it does not make a difference in more normal weather.
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It would be wrong too to jump to the conclusion that if these hills were more wooded, that would prevent
landslips and that planting woodland &4?? which often requires the ground to be drained &?? is the
solution to all flood events.

Landslip below Allt a Chuillinnydro intakes
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The one large landslide | saw lower down the hill started in woodland, which is not to say that had there
been more trees lower down this would stemmed the flow of water and debris down hill.

So what needs to be done?

Ten years ago the LLTNPA appears to have concluded with the Glen Falloch Estate in their
Management Plan &?? successful appeals to the Information Commissioner do reveal some interesting
information! 4?7 that nothing could be done to reduce or prevent flooding:

The catchment of the River Falloch is a considerable
steep hills with little capacity to hold large quantities
drops steadily to Loch Lomond with no substantial fl
fields around Glenfalloch and Beinglas farms. Flash
commonplace on these two farms and little if anythir
against this. Water can therefore be regarded as bot
constraint.

Since then the LLTNPA has been designated a statutory a??Flood Management Authoritya?e and
under the Clyde and Lomond Flood Risk Management Plan was tasked with:

Action (ID): NATURAL FLOOD MANAGEMENT STUDY (110750003)

Objective (ID): Reduce _the risk {:}f_ flooding fro_m tht_a River Leyen and Firth of Clyde to
residential properties, non-residential properties and community
facilities in Vale of Leven and Dumbarton (11075)

EINTELVACET. B | och Lomond and The Trossachs National Park Authority

Status: Mot started Indicative delivery: 2016-2021

Description: It is recommended that a natural flood management study should be

Bl undertaken by Loch Lomond and The Trossachs National Park in
partnership with West Dunbartonshire Council, Argyll and Bute
Council and Stirling Council to further investigate in detail the
potential benefit for runoff control in areas surrounding Loch Lomond.
This study will focus on reducing runoff to the small burns that feed
into Loch Lomond, which can impact some communities and
fransport routes.
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An enquiry to the Convener of the LLTNPA, James Stuart, about this was treated as an FOI request. In
early September a very helpful reply from the LLTNPA&??s Information Officer informed me work had
NOT started on this as funding is not available. Three years into a plan and nothing done!

After whata??s happened at Glen Falloch, the natural flood management study should be progressed
immediately as part of the Climate Emergency. In fact Glen Falloch should provide an ideal location
for collaborative work and dialogue between a number of experts, from geomorphologists and
hydrologists to botanists and arboriculturalists to help us understand what has happened and what we
might be able to do about it.

If the destruction in Glen Falloch had just been about the natural environment, the railway and the
bridge to the Ben Glas campsite, the issues | have so far covered in these posts, | am far from
confident the LLTNPA could be forced to act. The damage, however, has been far more extensive than
what | have revealed so far and goes to the heart of how we need to tackle Climate Change as | will
explain in my next post.
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