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Introduction

The Scottish East coast is a place of outstanding natural beauty with its own unique
geography to go along with it, including a

vast variety of rocks that date back almost

Di i
500 million years® and even the famous scordant coastline

The Formiation of Headlands and Hays

highland boundary fault line which extends

directly through the town of Stonehaven®,
Hence making Newburgh, Aberdeen and

Castle Haven fascinating locations to study.

Figure: 2 * Coastline Diagram

The Scottish East coast is a discordant coastline as shown in figure 2, meaning it contains
bands of differing rock that run perpendicular to the shore. Due to this difference in
resistance, differential erosion through processes such as longshore drift takes place and
results in the formation of headlands and bays. However where there is coastal erosion there
must also be coastal defences to minimise its impact, a prime example is Aberdeen beach as
due to continual coastal erosion issues it features both groynes and a sea wall, as shown in
figure 3. Groynes are a type of man made structure that are built perpendicular to the
shoreline and they are designed to prevent longshore drift from occurring, these were built on
Aberdeen beach in 2006 by Aberdeen City Council as it was clear that due to wave action

and longshore drift the beach sediment was slowly disappearing and resulting in the failure of

the sea wall.’

SQA | www.understandingstandards.org.uk 3 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

Figure: 3 © Aberdeen Coastal Defences

Aberdeen
Groyne system _ harbour tower
localed along the

coasl

Longshore drift is the key process here and it occurs when waves approach a beach at an
angle which depends on the direction of the wind. The swash, which is the water that rushes
up the beach when a wave breaks the shore, contains sediment and travels up the beach in the
direction in which the wave breaks, The water returning back to the sea is known as the
backwash and due to gravity it tends to travel in a straight line back down the beach. Hence
resulting in beach sediment transported in a 2ig zag movement known as longshore drift. It

tends to occur in one direction only as shown in figure 4, the direction of the prevailing wind.

Figure: 4’ Longshore Drift Diagram

® https://www.abdn.ac uk/geosciences/documents/Aberdeen_Beach - Case Studv.pdf
7 " A = 2
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To effectively analyse the beach profiles we must take a look at the sea itself, more
specifically the waves. Waves form when wind blows over the sea and their size is
determined by factors including the strength of the wind and their fetch, which is how far the
wave has travelled across the ocean.® There are two main types of wave that can occur and
this is a result of the differing energy between the swash and backwash. Destructive waves
create a steep beach profile and are characterised by a weak swash and a strong backwash
that removes sediment from the beach, the waves are taller and break with more energy.
While constructive waves create a more gentle beach profile and are characterised by a strong
swash that encourages sediment build up and a weak backwash that cannot remove this

sediment, the waves are lower and break with less energy.’

Beach built up by
deposition of material
brought up in swash

é Weak
swash

Destructive wave

Figure: 5 '° Wave Diagram

B . 5 -
htips://ssvy bbe.could/bitesize/guides/zt6r82p/revision/],
® hips://www.bbe,co.ulybitesize/auides/zt6r82p/revision/1
10 N .
https:/app wizer.me/previgw/ONU0Q L
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Erosional processes like abrasion, hydraulic action and corrosion result in the formation of
fascinating landforms and Castle Haven was chosen as it is a perfect example of this, because
it houses caves, stacks, stumps, cliffs, wave cut notches and many more. Each of these
landforms is created through its own unique erosion process however some also form as a
result of each other as shown in figure 6, stumps are a further continuation of stacks. Caves
are constructed through hydraulic action as cracks form at the base of a cliff and over time
these cracks are widened by processes including salt crystallisation until they develop into
wave cut notches. These then widen further to form caves which due to refraction altering the
direction of waves which increases erosion at the base of the cave, there is a possibility an
arch will form if two caves form back to back. Over time the roof of the arch is struck by tall
breakers and struggles to support its own weight, leading it to collapse to leave a stack which

is eroded at its base until it too collapses to finally leave a stump.

Figure: 6" Landform Formation Diagram

Original shape
of headland

Undercutting Wave-cut platform
exposed at low tide
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Aim & Research Questions

Aim : How do beach profiles and landforms change along the Scottish East coast and why?

Research Questions

1. What impact has the geology had on the erosion taking place?

2. What impact has the coastal defences made to the beach profile and coastal erosion?
3. What impact have the waves had on the erosion of the coastline?
4

[s there a correlation between the erosion taking place and the sediment type?

Methodology

To gather the appropriate data, it was imperative that each beach was unique, for instance
Aberdeen beach is perfect for exhibiting the impact of coastal defences, Castlehaven exhibits
fascinating landforms and rock formations while Newburgh is your typical flat, sandy beach
accompanied by sand dunes. On the 5th and 6th of March 2022 I collected this data and

strategically visited each beach before noon to ensure the tide was in a similar place each

time, ensuring a valid comparison. In total 12 sites were : N

measured to gain a clear representation of each transect. % 3 ‘?;M:M 5

All through the use of stratified sampling, or more S oA

specifically stratified random sampling in which random "‘,S 'Y m\?\'\ St vt S
samples are taken from within certain categories such as NS Yt :

it

o o Ik
gy

each beach. While not as accurate as systematic

Sita 2 - Abarieen Beach

{in

sampling, it provides greater precision and representation ' -

than random sampling. '

Site 3 - Gasila Havan Heach

/ P, ok =
g’lln_mr_en

Figure: 7 Digimap
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Beach Profile
The first pieces of data that had to be collected were the beach width and slope angle.
Ranging poles were placed into the ground as
shown in figure 8, to the same degree for an
accurate measurement, at every break in the
slope and the distance between them measured
with a measuring tape, hence again employing
stratified sampling. A clinometer was then
placed at a specific point on one ranging pole
and aligned to the same point on the other so

could look through it and accurately measure

the gradient of the slope.
Figure: 8" Beach Profiling Technique

Waves
Wave frequency was determined through counting the number of waves over a specific
period of time, in this case a timer was set for
one minute. After doing this it was discovered
that this was a subjective task, for instance as
shown in figure 9 the waves at castle haven
were generally very small, leaving room for
human error. However this data allowed
conclusions to be drawn on the wave type and
through research the fetch of the waves

approaching each beach was determined.

Figure: 9'* Castle Haven Beach

’ hitps:/Awww.coolgeouraphy.co uk/GCSE/AQA/Coursework/Coutrolled%20assessment%20COASTS. htm
" Mackenzie
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Sediment
To classify the beach sediment 5 pebbles were collected, and some sand if there was any,
from each site through the use of random sampling as it was the best option to reduce bias
and used a ruler to measure the length of cach pebble by hand, making sure to measure the
longest axis as shown in figure 10 by the letter A.
However in hindsight callipers would have been a
more accurate option, in addition the roundness of the
sediment was measured through the use of the Power’s
scale of roundness as shown in figure 11. While this

method is one of the most accurate for measuring

sediment shape, it is still fairly subjective to the human
eye hence making it slightly unreliable. Although this A~ LONGEST AXIS (LENGTH)

was repeated at every site and the measuring was all B = INTERMEDIATE AXIS (WIDTH)
done myself which should have helped control the €= SHORTEST AXIS (THICKNESS)
extraneous variable of human perception.

Figure: 10" Sediment size technique

Figure: 11' Power’s scale of roundness

@

very angular angilar sitb-angular sub-rounded rounded very rounded
'S htips://audrewsforest.oregonstate edwsites/default/files/licr/data/studies 25002/ Wolman Pebble_Coupt.pdf

16 Hpse e feld-s h'nﬁ_nmmml ﬂ[ﬂ".::su ES:E:‘HQ‘IE‘EEDgrﬂph:f".ﬁgasﬁfﬂgmﬂI]ka
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Geology

Determining the geology of the surrounding rock of each stretch of coastline was simply a
task of research and through the use of various websites and above all the Royal
Geographical Society’s MODERN SCHOOL ATLAS, an extremely reliable source, I was

able to determine the varying types of rock present and the impact this has on coastal erosion.

CENOZOIC (Tertiary}
Pliocene, Oligocene & Eacene
MESOZOIC (Secondary}

Chalk

Upper Greensand & Gault E‘
| Lower Greensand & Speeton Chay} 8
|70 Wealden Clay §
7 Hastings Beds .

Upper x
Middle
Liassic

.| Keuper Mar! & Sandstone }

{ " "] Bunter Sandstone
PALAEOZOIC {Primary)

Sandstone & Marls

Magnesium Limestona

, Coal Measures

17050| Millstone Grit & Culm Measures

Carboniferous Limestone

| Old Red Sandstone (Devonlan)

] Silurian

2
D Ordovictan
Cambrian

PRE-CAMBRIAN
- Tasridonian, Chasnian; etc. -

Schists & Grelsses * (Mowmorphic) |

Volcanic: Basalt, otc; } %‘
Intrusive Rocks

G\:j Alluvium

= 7 . T

Figure’s: 12 & 13 Atlas Geology Map & Key!’

Landforms and Flood Defences
In terms of the specific landforms and flood defences present at each beach, this was more a
case of observing rather than measuring and so I took photographs and did the relevant

research afterwards, although this method did risk missing something important while at the
beach.
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Results And Analysis

Aim 1 - What impact has the geology had on the erosion taking place?

As shown in figure 12 the North of Scotland is made of almost completely Precambrian
rocks, meaning they relate to the earliest era of geologic history equivalent to the appearance
of single celled organisms." Figure 14 shows the highland boundary fault which can also be
seen in figure 12 at the line separating the schists & gneisses metamorphic rocks with the
intrusive igneous granite in the North (pink section) from the younger old red sandstone

Devonian rocks in the South (orange section).

There are three main types of rock, sedimentary which are generally the least resistant,
metamorphic which tend to be the most resistant and igneous which are also extremely
resistant.” Igneous rocks can be extrusive or intrusive rocks like the granite in Aberdeen
which form from magma that flows, cools and

solidifies underground?

Both Aberdeen beach and Newburgh beach are
North of the HBF meaning their coastline is
made up of metamorphic rocks, hence making
them highly resistant to erosion®' due to
forming through environmental factors such as
high pressure and heat, While Castle Haven
beach on the other hand is slightly South of the

HBF meaning it’s coastline is most likely old

red sandstone which is a sedimentary rock.
Figure: 14 Highland Boundary Fault (HBF)

19 H 0 of_a
U VO Y. D dlsi-ca »
20 htips://mineralseducationeoalition.org/minerals-database/granite/
21 cgra N g
hitps://www.bbe.co uk/bitesize/guides/z26cyOg/revision/3
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Due to metamorphic rocks being much more resistant to erosion than sedimentary rocks,
Aberdeen and Newburgh beach coastline should erode considerably slower than the Castle
Haven coastline, this is proven by the data collected as Castle Haven features a cliff and has
an extensive quantity of landforms as shown in figure 15 such as caves, wave - cut notches

and stacks while both Aberdeen and Newburgh beach don't have many interesting landforms

Figure: 15 Castle Haven Beach

2 Mackenzie
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Aim 2 - How do the beach profiles compare and what are the reasons for

their differences, specifically in terms of coastal defences?
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Due to each beach being different lengths in total 1 used a different scale for each graph,
lem = 10 feet for Castle Haven, 1cm = 20 feet for Aberdeen and lem = 50 feet for Newburgh
due to it being the longest beach.

One of the primary reasons I chose these sections of coastline was that they each display a
different human influence, for instance Aberdeen beach in particular has historically had
many issues surrounding erosion and ‘inspections in 2001 & 2004 showed that waves had
caused the removal of significant amounts of sediment from the beach’®, This threatened not
only the beach itself but also the infrastructure along the beach, the sea wall was failing and
50 action had to be taken through the construction of the groynes we see there today and a
beach nourishment programme along 600m of coastline.* However the groynes especially
have had a massive impact on the Aberdeen beach profile as shown in figure 20, we can
clearly see the groyne preventing sediment from moving along the beach by longshore drift
while the sand at Newburgh for instance is allowed to move with the processes. This results
in Aberdeen beach having a large amount of variation in slope angle depending on where you

measure,

aversoanciysmch | Figure: 19%5 Aberdeen Beach defences Birds Eye View

)

12 f?ﬂbﬁ nourishment
and T-head rock
f groyne construction

23] lips://wyww abdn ﬂﬁii]ifgﬂﬂﬁﬁvﬁﬂﬁﬁsmﬂﬁ yments/Aberdeen Beach - Case St dxnd[
 hitps:/iwww.ab i documents/Aberdee b -

25 Lps://Awvww abdnac ifiiﬂsﬁ'ﬁﬂﬁﬁsmﬂm ments/Aberdeen Feach : Case St dx ndf
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Figure: 20%° Groynes Figure: 21*” Newburgh Estuary Mouth

As the cross sections show Aberdeen beach is the most level and flat, which is most likely
due to human influences like the beach nourishment programme. In that the sediment was
placed artificially and strategically by humans who most likely spread it out evenly, not to
mention it is a busy beach in general meaning many people are compacting down and
possibly eroding the beach and coastal defences prevent movement of sand. As the extensive
quantity of erosion occurring from the destructive waves would generally result in a steep
beach profile. Not to mention extraneous variables such as seasonal changes in beach profiles
such as Winter beaches, which is when the data was gathered, being more concave and flatter
than summer beaches. While the steepest beach profile is generally Castle Haven which also
shows the most variation in slope angle, this is partly due to the fact that it is on a cliff and so
there is constantly scree falling from the rock face and creating more prominent changes in
slope angle. Castle Haven is least resistant and hence rocks frequently crumble down from
the cliff face, not to mention that the rock surrounding Dunnottar Castle has been through a
lot in terms of violence facing its first invasion in 900 AD by a Viking force?® impacting how
the rock has eroded. Finally, Newburgh beach is the most naturally level beach however some
measurements at sites 1 and 2 were taken just inside the mouth of the estuary of the river
Ythan as shown in figure 21, which resulted in some of the measurements being steeper than

the rest of the beach through river deposition.

% Mackenzic
2 Mackenzie

28 hitps:/www.dunnottarcastle co llkﬂ]]‘ﬁlm’."
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Aim 3 - What impact have the waves had on the erosion of the coastline?

It was found that on average Castle Haven experiences 15.7 waves per minute, Aberdeen
experiences 9.7 waves per minute and Newburgh experiences 11.7 waves per minute.
According to the data collected we could assume that Castle Haven experiences the most
destructive waves and that maybe that’s why there are wave - cut platforms etc present,
because the waves are tall, powerful and frequent. However as you can see in figure 9 they
actually aren’t, in fact Castle Haven experiences the most constructive waves of all three
beaches which begs the question why are the waves more frequent? This is due to a multitude

of extraneous variables including the fact

that CastleHaven bay is extremely sheltered i

and the prevailing wind originates from

SSW as shown in figure 21, resulting in the B2\
waves crashing against Dunnottar castle R

headland before entering the bay hence TR
reducing their destructive energy.

0
| I I l
Newtirgh Beash Abertan Bt T8 Havan Baoch

Figure: 23 Wave Frequency Graph

Figure: 22%° Prevailing Wind

Vieve Fraquancy | Avaree |

2 piips: kit g 5

g i 1 T e
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Although a variable with an even larger impact on the waves is the coastal defences present
which is shown through Aberdeen experiencing destructive waves as shown in figure 24
however they are impacted by the many coastal defences that have been implemented as
mentioned earlier. Beach nourishment programmes include adding sediment to a beach due to
the extensive quantities of erosion and deposition taking place, usually due to longshore drift.
This removal of sediment is a key characteristic of destructive waves, hence displaying the
inaccuracy with using one singular method such as wave frequency to study a beach, it is
often important to take into consideration external factors affecting validity. The sheer
quantity of defences that have been used at Aberdeen beach display the waves destructive
nature, while the waves at Newburgh beach for instance are somewhere between the two but
the waves are not posing any threat to the coastal land and no action has had to be taken
there.

Figure: 24 Aberdeen Beach Destructive Waves
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Aim 4 - Is there a correlation between the erosion taking place and the

sediment type?

£y

N

S

Kk
R R RE 7, 4
£

hierone Seturent. Stze. (legih} iy o

i R e L R T

=

Nmbmgh Roxxdeen - (ose Yosen
Beales

Figures 25 & 26 : Graphs displaying sediment size and shape

From the data gathered and displayed above it can be concluded that Aberdeen generally
houses the largest and roundest rocks, followed by Newburgh while Castle Haven houses the
smallest and most angular rocks. It may be easy to assume that the rocks at Castle Haven
should be larger due to recent cliff erosion although there are various reasons why this wasn’t
the case, including that rocks falling and crashing to the ground erode through attrition, not to
mention the fact that sandstone is known for crumbling and I may not have even reached the
area where any larger rocks could have been due to safety reasons. However it does make
complete sense that these rocks would be most angular as many will have recently fallen

from the cliff and not have had time to erode around the edges.

This erosion of Castle Haven cliff face due to biological, physical and chemical weathering
results in the formation of scree which is known as an accumulation of loose stones lying on
a slope or at the base of a cliff.** However there has also been a proven correlation between

steeper beach slopes and bigger grain sizes, the primary factor at play being percolation
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which is the action of trickling through something porous.’’ This is due to some of the swash
disappearing into the sand rather than forming backwash, filtering or percolating its way
through the grains. This results in more sediment being moved up the beach rather than down
and hence sediment piles up and the beach becomes steeper. This makes sense as the bigger
the grains, the more water that is allowed to percolate through the sand and the more
sediment that can be deposited.* If we look at the type of sand present at each beach this
theory is supported by the data collected as Castle Haven does not in fact contain proper
sand, just very small rocks which resemble sand as shown in figure 20 while Aberdeen and

especially Newburgh both contain finer sand and are much flatter in terms of profile.

Although one reason sediment is difficult to measure is that there is no way of knowing what
sediment on Aberdeen beach specifically is native to that beach or if it came from somewhere
else during the beach nourishment programme. Despite this, the fact that Aberdeen does
house the roundest sediment further supports the theory that Aberdeen has the most
destructive waves. This is because increased erosion of the sediment through Attrition and
Corrasion (Abrasion) causes sediment to become rounder over time due to tall, high - energy

destructive waves hurling sediment with great force onto the beach and other rocks.

Figure: 27* Coarse Sand at Castle Haven

* Mackenzie
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Statistical Test - Chi Squared

Site 1 2 3 ROWTOTAL

Beach 1 1 14 10 35
Beach 2 9 9 11 29
Beach 3 13 14 20 47
COLUMN TOTAL 33 37 41 222

Figure: 28 Results Table

Chi squared shows how closely the data you observed matches the data that is expected, in
other words it compares whether the variation in a data set is due to chance or one of the
variables you're testing through allowing you to reject or accept the alternative and null
hypotheses. In this case I am testing the variation in the data I collected on waves as shown in
figure ?, making my nuil hypothesis:

e ‘There is no significant difference between the wave frequency at each of the three

beaches’

and my alternative hypothesis:

e ‘There is a significant difference between the wave frequency at each of the three

beaches’

Wave Frequency Observed {O)  Expected {E) {C-E) (O-E) {O- E)4E

Site 1 1 5.2 5.8 33.64 6.47
Site 2 14 5.83 8.17 B6.75 11.45
Site 3 10 6.46 3.54 12.53 1.94
Site 1 9 4.31 4.69 21.1 49
Site 2 2] 4.83 4.7 17.39 3.6
Site 3 11 5.36 5.64 31.81 593
Site 1 13 6.99 6.1 36.12 517
Site 2 14 7.83 6.17 38.07 4.86
Site 3 20 8.68 11.32 128.14 14.76

Total = 59.08

Figure: 29 Frequency table

SQA | www.understandingstandards.org.uk 20 of 62
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Once [ calculated my column and row totals [ constructed the table shown in figure 7, where 1
found the expected value (E) through the equation ‘E = (row total x column total) / grand
total’ allowing me to perform chi squared analysis. The next step in the process is to

caiculate the degrees of freedom which can be done using the formula:

DF = (number of rows in the table - 1)(number of columns - 1)
DF=(3-1)3-1)

DF = (2)(2)

DF =4

The final step was to refer to the critical values table and compare them to the chi squared
value calculated which was 59.08 and the critical values at 25% (0.05) and 99% (0.01) were
identified at 4 degrees of freedom as 9.488 and 13,277,

Critical values of the Chi-square distribution
with d degrees of freedom

Probability o?e?ééeding the critical value greater than the critical value at 99%

As the calculated value of 59.08 is

d_ 005 001 0001 4 005 00 (13.277) we can reject the null
3841 6635 10828 1 19675 2472
5991 9210 13.816 1221026
7815 11.M5 16266 13 22362
9488 13.277 18467 14 23685

; hypothesis and can state that there is a
3

s

5 11070 15086 20515 15 2499 30578 37.697

6

7

8

9

significant difference between the

frequency of the waves observed at the
: three beaches visited.

12592 16812 22458 16 2629 32000 39.252

14.067 18475 24322 17 27587 33.409 40,790

15507 20090 26.125 18 28869 31.805 42.312

16.919 21666 27877 19 30144 36191 43.820
10 18307 23209 29568 20 3L410 37.566 45315

INTRODUCTION TO POPULATIGN GENETICS, Table 1.1
103 e Avatisges, int

Figure: 30 Critical Value Table™

3 s/ ahiolopy/searriA250_Chi-g itjcal values htsl
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Conclusion

In conclusion, I can confidently state that there is a vast quantity of variation among the
beaches that formed the east coastline of Scotland. A major contributor to this is the unique
changes in geology in such a small sample area of coastline. This is largely due to the
placement of the Highland foundry fault which sets up Castlehaven to be increasingly
vulnerable to erosion and hence the formation of landforms in comparison to areas north of
the island boundary fault such as Aberdeen and Newburgh. In terms of the influence of
humans it can be concluded that the sea wall, groynes and beach nourishiment programme
have caused the destructive waves not to steepen the beach dramatically. However in addition
to this Aberdeen beach surrounds the city centre meaning flooding is a risk and precautions
had to be taken that may not have been at Newburgh for instance. There is also no doubt that
the wave type has an impact on the beach profiles however this can be altered by a number of
factors including protection from headlands in the case of Castle Haven, the strength and
direction of the wind and the feich of the waves. Finally we can state that the more erosion

occuring at the beaches, generally the more angular and smaller the sediment will be,

SQA | www.understandingstandards.org.uk 22 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

Bibliography

References

e Digimap for Schools {online) Available at:
bttps://digimapforschools.edin Zerror=session&context=/roam/map/s Ig -
Accessed 3/2022

e Wikipedia (online) Available at:
http://earthwise k/index.php/Solid_geology. Cainozoic_of north- otla
nd - Accessed 2/2022

e Local Climb - Highland Fault (online) Available at:
https://www.localclimb.ce/highland-fault - Accessed 2/2022

e Slide Player By Adelaide Francis (online) Available at;
https://slideplayer.com/slide/d 778618/ - Accessed 2/2022

e University of Aberdeen - ABERDEEN BEACH CASE STUDY(online) Available at:

hitps://www.abdn.ac.uk/geosciences/documents/Aberdeen_Beach - Case Study,pdf -
Accessed 3/2022

¢ internet geography - What is Longshore Drift? (online) Available at:

https://www.internetgeography.net/topics/what-is-longshore-drift/ - Accessed 2/2022

¢ BBC Bitesize - Coastal Processes (online) Available at:

hutps:/fwww.bbe.co. uk/bitesize/guides/zt6r82p/revision/1 - Accessed 3/2022

e Wizerme iGCSE Coasts by Susan Suttonweod {online) Avatlable at:

hitps://app.wizer. me/preview/QNUOOT - Accessed 2/2022

SQA | www.understandingstandards.org.uk 23 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

e BBC Bitesize - Coastal Landscapes (online) Available at:

S/ Www, k/bitesize/guid mv9qg/revision/2 - Accessed 3/2022

e BBC Bitesize - Introduction to Fieldwork Skills (online) Available at:

https//www.bbe.co.uk/bitesize/guides/zq42vew/revision/s - Accessed 2/2022

o Cool Geography (online) Available at:
https: I rk, 952 10}
1%20COASTS htm - Accessed 2/2022

e Wolman Pebble Count {online)} Available at:

..AI" QI¢ Qregonsiale cal/s
n_Pebble Count.pdf - Accessed 3/2022

® Field Studies Council - Fieldwork for Coasts 14-16 (onling) Available
at:https://www field-studies-council.org/resources/1 4-16- raphy/coasts/fieldwor
- Accessed 3/2022

e Book - The Royal Geographical Society (2019) MODERN SCHOOL ATLAS 99th
Edition, Philip’s

e  Mariam-Webster Dictionary (online) Available at:

httpsy//www.merriam-webster.com/dictionary/Precambrian - Acessed 3/2022

® American Museum of Natural History - Three Types of Rock (online) Available at:
https:/‘www.amnh,org/exhibitions/permanent/planet-garth/how-dg-we-read-the-rocks/

three-types - Accessed 3/2022

® Minerals Education Coalition - Granite {online) Available at:

https://mineralseducationcoalition org/minerals-database/granite/ - Accessed 3/2022

» BBC Bitesize - Rock Types {onling) Available at:
https://www.bhe.couk/bitesize/guides/z26¢cv9q/revision/3 - Accessed 3/2022

SQA | www.understandingstandards.org.uk 24 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

¢ Dunnottar Castle (online} Available at: htips://www.dunnottarcastie co.uk/history -
Accessed 4/2022

e Wind Finder (online) Available at: hitps://www,windfinder.com/#16/56,9475/-2.1947
- Accessed 3/2022

o Mariam-Webster Dictionary (online) Available at:

hitps://www.merriam-webster.com/dictionary/scree - Accessed 4/2022

e Mariam-Webster Dictionary (online) Available at:

hitps://www.meriiam-webster.com/dictionary/percolate - Accessed 4/2022

o Magic Seaweed - Here’s Why Steep Beaches Matter (online) Available at:

hitps://magicseaweed.com/mews/heres-why-steep-beaches-matter/1 1028/ - Accessed
4/2022

e C(Critical Values Table (online} Available at:

hitps://www, mun.ca/biology/scarr/4250 Chi-square_critical values.huml - Accessed
4/2022

SQA | www.understandingstandards.org.uk 25 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

Candidate 2 evidence

What factors influence surfing conditions in a bay?
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What factors influence surfing in a bay?

The coastline of Scotland is constantly changing. Waves persistently erode and deposit along every inch of
shoreline. Scotland, and its Isles, cover over 18,500km of coastlines', which are forever being beaten by
the ocean and winds; they vary from beautiful white sandy beaches in the Hebrides, to towering craggy
cliffs, for example, on the north coast at Cape Wrath.

Figure 1- Scotlands' coastline?

This geographical area of study is being researched from a recreational point of view, to discover what
makes a beach ‘good’ for surfing. it will be captivating to uncover the causes of wave conditions as there
are not many studies covering this topic and to further understand this element of geography will be
interesting.

This study will focus on two beaches in East Lothian, as they have been declared as some of the best
spots to surf in Scotland?: Belhaven Bay, home to Coast to Coast surf school and the Dunbar based Wave
Project group, and Gullane beach (see figure 2). Many residents of both East Lothian and the City of
Edinburgh surf at the 2-mile-long white sandy beach * at Dunbar. Belhaven Bay has gained attraction from
its ‘Bridge to Nowhere’ (see figure 3)°, as well as being a popular dog walking location based at the end of
the John Muir Way®. Belhaven beach is backed onto a vast tidal salt marsh, leaving the beach out of site
from the car park. Gullane beach, has steep sand dunes leading down to a thin stretch of coastiine. The

% httgs:[[www,worldatias.com[uQlo'ad[92[72[b1(uks~01.gng
i httgs:[zogenroadscotland.com[2014[scotlands-best-surﬁng—spots[
* https://sobt.co.uk/belhaven-bay/
® https://www.google.com/imaresimgurl=https%3A%2F%2Fi0.wp.com%2Funusual laces.org%2Fwp-

content%2Fuploads’%2F2018%2F11%2FBelhavenBay.jpg&imgrefu rl=https%3A%2F%2Funusualplaces.org%2Fthe-

bridge-to-nowhere-belhaven-

bridge%2F&tbnid=jOrMLDSk8qyGLM&vet=12ahUKEwipgim ouP1ARWIhIwKHQeOATcQMysAegUIARCBAE. .i&docid

SUAVSbBIZPdcUiM&w=2048&h=1536&g=bridge%20t0%20nowhere%20dunbar&client=firefox-b-

c!
d&ved=2ahUKEwipglm ouP1AhWIhIwKHQROATcQMysAegUIARCBAE
© https://johnmuirway.org/
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beach is surrounded by the village of Gullane, primarily known for its golf courses” and is used by many
windsurfers, but surfers gather when the conditions are favourable.

- 4 & 8
Figure 2- Belhaven bay satelite image Ocean
Beach
Salt marsh Figure 3- Belhaven salt marsh
A T AT = T R T
Figure 4- Gultane sateliite image® Figure 5- Gullane beach®

Figure 6: Bridge to Nowhere!

|
i

7 https://www.thebeachguide.co.uk/south-scotland/lothian/gullane.htm

8 httgs:[(www.’chebeachguide.co.uk[south-scotland[lothian[belhaven-dunbar-map.htm
? https://www.walkhighlands.co.uk/lothian/gullane-beach.shtml

1° https://www.visitscotland.com/info/towns-villages/gullane-p240821

n https://www.atlasobscura.com/places/belhaven-bridge
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Figure 7. Area of study- East Lothian'

=
Figure 9: Gullane beach boundary
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Figure 8: Belhaven Bay
boundary

Gullane beach v
e Located east of Edinburgh and faces °
northwards
* |t is within the Firth of Forth ®

® Coastal landforms include cliffs and
coastal platforms along sections of the
coast- made of igneous rocks °®

e Easily accessible from a car park at the
top of the sand dunes, with a steep
short walk down to the beach

Belthaven Bay /

Located east of Edinburgh, facing
eastwards, towards the North Sea
Coastal landforms include a sand
spit, sand dunes, sand flats and a salt
marsh

It is accessible from two car parks,
both including a long walk to the
water’s edge

¥Belhaven facts. “Gullane facts.151

' https://datanation.edina.ac.uk/roam/map/datanation

ELC 28: Tyne Estuary %26 Belhaven Bay

'S Figure 4: htt,
18 Figure 5: http:

¥ http://earthwise.bgs.ac.uk/index.php/OR/14/063 Site assessment -

* http://earthwise.bgs.ac.uk/index.php/OR/14/063 Site assessment - ELC 13: Gullane Shore

://earthwise.bgs.ac.uk/images/thumb/f/f4/OR14063fig18.j
i d 3

900px-OR14063fig18.i
if/900px- ig33
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1. To what extent does the psammosere of a beach affect who visits and surfs there?

Hypothesis: The larger the beach and flatter the sand nearest the waters edge (embryo dune) will be the
most used and popular beach.

Reason: The more space beach goers have, the more likely they are to visit the beach as they can pursue
more activities such as beach volleyball in the summer. Dog walkers can also keep far away from people
having picnics and BBQs so their pets are not tempted by the food. Over the past few years, because of
COVID, people will be more inclined to visit larger beaches in order to stay far away from potentially
contagious humans. A psammosere allows development of dune sequencing. A well-developed
psammosere allows space for recreation and can affect the wave type if the embryo dune is developed.

Data collection: A study was conducted along the beaches of Gullane and Belhaven, people were asked if
they prefer to walk locally or travel to other beaches. Surveys are a quick and easy method to conduct,
with problems including that people may not feei inclined to tell the truth or prefer not to say.

Figure 10: cross section of a beach, psammasere!’

Embrye Yellow Climax
Dune Fore Dune Grey community.

oS Dune Mature

Dunes

Water Table

On average, more people visit Bethaven Bay than Gullane Beach. Belhaven is 2.81 km long and 83.8
metres wide, which is significantly bigger than Gullane, at 1.38km long and 34.5% metres wide, at low
tide. People may prefer to visit Belhaven because of its extensive size, although that may have some part
to play in its number of visitors, it is doubted that it is the deciding factor. The population of Bunbar is
9430 people, 6650 more residents than Gullane, which stands at 2780%. People will be more inclined to
visit their local beach as it means they don't have to travel far and it is familiar, which most people
prefer’, so more people will visit Belhaven as there are most residents of Dunbar.

17httg:[[staticz.mbtﬂles.co.uk[media[dncs[newdocszas and a level/gecgraphy/physical/coastal Jandforms/48355
/htmlfimages/image2l.png

¥ Measured with tools on gaogle maps
% https://citypoputation.de/fen/uk/scotland/east lothian/519000831 dunbar/

™ https://www.citypopulation.de/en/uk/scottand/east_lothian/$19000919 __gullane/

! Based off a questionnaire in Gullane
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Figure 11: Pie chart sharing where people choose to go for a walk®

Belhaven Gullane

u Locally = Travel

® Localiy = Travel = Depends

In Gullane, 56% of people choose to go to their local beach instead of travelling to another heach to g0
for a walk, which makes up 28% of the survey that was conducted. 6% of peoaple in Gullane stated that it
completely depends on the day where they choose to walk. This could be because people would prefer to
discover new places when they walk, or that they would prefer to find a larger beach where they feel like
they have enough space to stay away from other walkers, They may also prefer to walk somewhere eise
because of the steep walk up and down from the beach, which could be too challenging for the elderly
population of Gullane, which make up 28% of the town’®.

in Belhaven, 78% of people decide to walk locally and 22% choose to walk elsewhere if they have the time
to. This could be because of the Coast-To-Coast surf school and Wave Project voluntary work at Belhaven
gives the beach more recognition than Gullane, as there is more advertising and publicity, making people
more aware of the beach and excited about the activities that take place. In turn, this brings more money
into the area, which has helped build a surf centre and keeps the car parks clean. People will also be more

inclined to mave te places like Dunbar if they are aware of a large community spirit and different events
such as the relay for life??.

The dunes at Gullane provide greater interest for walkers- the undulating terrain gives more variety in
terms of plant species compared to Dunbar where salt marsh (dune slack) can be ‘boggy’ and deter users.
Instead they walk at the beach strand onty. Therefore, in conclusion, the psammosere system does
influence beach users in that they choose to avoid dune slacks.

2 From a survey that was conducted

* https://www.citypopulation.de/en/uk/scotland/east lothian/$19000919 gullane/

2 hitps://www.google.com/search?client=firefox-b-

d&g=events+held+in+dunbar&ibp=htl:events&rciv=evn &sa=X&ved=2ahUKEwiYvbuodfLLAhXrQUEAHWGYA]QQ 5w

DKAJEBAgKEA4#htivrt=events&htidocid=L2F1dGhvemIQeSSob3) pemSul 2NsdXNOZXIIZFIdmVudC8yMDIVLTA2LTI1{F
80MzUWMzcAN]IxMikaNzcAMTex&fpstate=tidetait
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2. What factors influence surfing conditions in a bay?
Hypothesis: The higher the wind speeds out at sea, the larger the waves along the coastline.

Reason: Waves increase in height if the wind is stronger, if the wind has been blowing strongly for a few
days out at sea, then the waves will form to be of considerable height. Waves form by wind blowing
across the seas surface and exerting different friction on the ocean's surface and above it. The distance of
water where winds can blow in order to create these waves is called the fetch?, This causes the wind to
turn in a circular motion, applying downward and upward pressure on the sea. Troughs and crests begin

to form and grow larger under the winds pressure, so the greater the wind speed, the larger the waves
formed?.

Data collection: My own observations determined if the waves are impacted by the wind speeds,
direction of swell or type of wave. Systematic sampling?’ was used to gather the height of waves along
the shore of both beaches. | used this methed as it is easy to execute and understand®, Secondary data
was used, looking at forecasting apps and websites, which are reliable in a short time scale and are site
specific®®, supplemented primary data.

On average, waves on both beaches were mostly influenced by the direction of the swell, If the direction
of the swell at Gullane came from the Northeast, there is greater chance of larger waves in the bay more
conducive to surf. At Belhaven however, if the direction of the swell is more Easterly, waves will be
better: ‘In order for waves to be nicer to surf, they need to break in one place and follow down the line,
instead of the whole wave breaking at the same time or in lots of different places. This means that you
can ride the wave for longer."

21 December, at 2pm, the sea at Gullane was completely flat, the sea temperature was around 6 degrees
Celsius, which is about as cold asit is in Winter.! There was a family of three in the water stand-up
paddie boarding (SUPping) and they had the perfect conditions for it as the wind was only blowing at
3mph. It was not possible to record any data about surfing conditions as there were no waves or surfers.
This helps prove winds do impact wave size as there was very little wind, resulting in no waves on this
day.

22 December, there were 1-foot waves at Belhaven, again with very little wind, there was nobody in the
water, but many dog walkers. Both beaches are made up of fine golden sand, which surfers, especially
beginners, prefer. They don’t need to worry about hurting themselves on rocks and can go in the water at
any place along the beach and still be safe. The material composition of a beach helps decide if the beach
is good for surfing to some extent, as the final decider obviously lies within the waves.

The predominant wind direction in Scotland is Easterly®, which was only recorded ence across bath
beaches. 1 January, the wind was travelling at 25mph, North Westerly. This did not seem to have any
impact on the people who were visiting the beach, as they ali were prepared for the conditions. 12

5 Waugh D- The New Wider World
% physical geography in diagrams- R.B Bunnett page 135

a7 httgs fAwww. |nvestogedla com/fterms/s/systematic-sampling.asp

amgllng asp
* https://metoffice.com

*® Quote from a survey that was conducted

3 hittps: [[www.seatemgerature.org[eurupezunited-kingdom[dunbar.htm
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people were windsurfing at Guilane, enjoying the small 2-foot waves to practice tricks, along with many
beach walkers and groups of people jumping in the sea. Around 80 people on the beach and in the water
at Belhaven, is potentially a higher number of people that would be on the beach on any other given day
as people think of it as a tradition to go in the sea and start the year off in the fresh air.?* The three-foot
waves at Belhaven were messy, but fun for the beach goers to play in when they ran into the sea. There

were a few people with foam boards, surfing in the white water, as the waves were not large or powerful
enough to surf on.

Figure 12: Example of recreational user of the beach at Gullane

Figure 13: Scattergraph showing the effect of wind on the
beach on the size of the wave

35
3 °
s
8
o 2 [ ] [ ]
b
2 4 °
Q
&
5 1 L ]
0.5
0 °
0 5 10 15 20 25 30
Wind speed (mph}
Key: .— Gullane

@ Belhaven

SQA | www.understandingstandards.org.uk 33 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

Figure ] 3 shows the biggest waves come into the beach when the wind is blowing at 6mph. Not enough
data was recorded to expand results to see if more windy days have a different impact on the waves as
the 6mph result could have been an anomaly or there could have been larger waves that day because of
different variables. In future studies, recording of data over a prolonged period of time will provide more
data and prove more useful. Time and COVID isolation restricted further data collection for this study.

03 January, wind was blowing onshore (westerly) at 6mph at Belhaven, resulting two-foot waves. The
wind will not have been strong enough te flatten them as they came into the shore, as that is sometimes
a problem that surfers have, if the winds are quite strong. There was nobody in the water, but numerous
beach walkers, even though it was 3 degrees. At Gullane, on the same day, the swell was 1-2 feet® and
nobody was in the water. it has been noticed the larger the waves are at these beaches, the more surfers
are in the water, but data has not been recorded when there is a good swell forecast, which eould cha nge
the conclusions drawn. Because of the data being collected in Winter, not many people will be learning to
surf or spending much time in the water as it is 50 cold, the only time surfers will go in the water at this

time of year is if the conditions are exceptionally good, which they haven't been whilst this data was
collected.®

Both beaches are equally good for surfing, but due to Gullane’s aspect, the swell must be the perfect
Easterly direction in order to reach and come around into the beach. So, the consistency of waves at
Belhaven is much higher than the consistency of waves at Gullane. Data from both beaches was collected
twice on the same days, in order to improve comparing results.

A lack of data (surfers) will alter results as they are not able to be compared against averages from over
the course of the whole year. More people spend more time at the beach in the Summer mainly because
of the pleasant weather. Conducting results on New Years Day might not be accurate as beaches tend to
be a lot busier because of looney daoks and people especially like to go for a beach walk.

Overall, data indicates wind speed had an effect on surfers but the general use of the water was
determined by social tradition at the time of data gathering.

# confirmed by https://magicseaweed.com/
* https://magicseaweed.com/Belhaven-Bay-Dunbar-Surf-Report/850/
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3. To what extent does the psammaosere of a beach affect the shape of the waves?

Hypothesis:

1. The steeper the embryo dune, the shorter the wave break will be.
2. The wave will break close 10 the shoreline, leaving no distance for the wave to be surfable.

Reason: "Waves break when the steepness of the wave front exceeds a certain limit’?® Waves moving
along a steep slope underneath the water will break later {closer to the shore) as "wave height
progressively decreases with depth in the surf zone’,

A wave is @ moving disturbance in the level of a body of water, an undutation. The surf is the waves that
break on an ocean shoreline™. The difference between the two will be compared to see if they help
decide which beach is maore favourable for surfing.

Data collection: Surveys were conducted from beach users to ask what they think about the conditions of
the ocean, which is a cheap and easy way of gathering data. Ranging poles were used in order to measure
the gradient and height of beaches to see if it affects how close to the shore the waves break, and the
power of the waves. The ranging poles may sink into the sand, to avoid any human error, the poles will be
placed on the sand and held still as to ensure the pole doesn’t sink into the sand.

Figure 14: Wave and surf conditions

Gullane Belhaven
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3 http:/fwww,.coastalwiki.org/wiki/Breaker index
7 https:/fwikidiff. com/wave/surf
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Figure 15: Dune height profile of Gullane Beach
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Figure 16: Dune Height profite of Belhaven Bay
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Overall, conditions are mare favourahle for surfing in Belhaven; this could be hecause the beach faces the
ocean, and is more exposed than Gullane. The surf in Gullane is better than the waves, meaning there
isn‘t much swell before the surf appears and breaks. The relief of Gullane beach was measured to be 12
degrees, ot high tides, which indicates that the beach is quite steep, so waves will break closer to the
shore®. This helps prove waves heavily impact the quality of the surf, and because there is a greater body
of water, providing bigger waves at Belhaven, it is the preferred place to surf.

* page 113 Geography An Integrated Approach David Waugh
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4. Hypothesis: Land users negatively affect the beach and water,

Reason: ‘Sand dune development is about the stabilisation of loose sand.”* As peopte use the beach, they
begin to erode at the paths and dunes, especially children digging and playing. This trampling will begin to
damage intact dunes with stabilising vegetation. These plants will continue to erode away, until areas of
open sand are exposed and winds begin to remove the sand, causing blowouts on dunes.

Data collection: Surveys were conducted to ask locals and surfers about the conditions of the beach and
waves. Surveys are a fast and efficient method, as well as being cheap. A wide variety of information and
questions can be directed to get explicit information able to be gathered®. A limitation is that some
people do not want to answer question so data can be limited. The conditions of the beach were
measured by conducting a look for nurdles along randem points on the beach. Nurdles are small, peliet
shaped bits of plastic that absorb toxins from the ocean. Each one metre squared segment was sifted
through to find nurdles about 10 times each this is time conswming but give first hand guantitative data.
Nurdles are best to look for in pieces of vegetation at the edge of dunes or in bits of seaweed, with slight
onshore winds®*’. A proportional symbol map was used to show this, which summarises data in a visual
form and is easy to read.

Both beaches are, for the most part, very pleasant and clean of ‘Blue Flag standard®. This is because
Gullane has community beach cleans, where mostly dog bags and small plastic items such as bottle caps*
are collected. The Wave Project hosts beach cleans at Belhaven regularly, and this helps keep thelr small
part of the world beautiful®.

Figure 17: Conditions of the beach and ocean
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* Page 127- Geography an integrated approach by David Waugh

* hitps://www.snapsurveys.com/blog/advantages-disadvantages-su rveys/

“ https://www.nurdiehunt.org uk/site-map/item/2 7-how-to-hunt-nurdles.html
2 htips://www.blueflag.global/criteria
4343 https://www.dolilthings.org/blog/the-big-beach-clean

“ https://www.eastlothiancaurier.com/news/19478023.volunteers-come-together-help-keep belhaven-bay clean/
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Figure18: Proportional symbol maps showing how many nurdles were found on Belhaven beach {first}
and Gullane bay (second)
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The conditions of the ocean are very similar for both beaches, this is most likely because they are along
the same strip of water along the Firth of Forth, which is much cleaner and less toxic than it used to be™.
Belhaven beach is in slightly better condition than Guliane, standing at 2.4 and 2.7 on average. Belhaven
had many more nurdles than Gullane. This could be because there is more vegetation for the beads to get
caught up in, also as a result of currents from all over the world, washing plastics onto the exposed beach.
8ethaven will be the first paint of deposition when comparing both beaches. In addition, the tidal Firth of
Forth will remove material from Gullane which also counteracts the deposition.

* hitps://www.nurdlehunt.org.uk/the-solution/forth-case-study.html
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CONCLUSION

In conclusion, the main factors that influence surfing conditions in a bay can be broken down into two
elements: physical and human. Surfing conditions are mostly impacted by wind speed, direction, and
beach aspect. "Beach exposure is [also] incredibly important,” Willis, a surfer from National Geographic,
says. "Knowing the way the land faces and any obstructions between the land and a swell's origin are very
important."* Belhaven’s aspect towards the North Sea, means wind and swell hit the beach directly,
whereas Gullane directs into the Firth-of-Forth, giving it shelter from harsh open seas. People heavily
impact the conditions of a beach, more than the surf, from the way that they use it to how many people
visit. Dunes become eroded with increased footfall, as well as general human activity, on busier beaches,
such as Belhaven, more litter is left, making the landscape polluted and overall, not as aesthetically
pleasing. This will in turn effect the psammaosere of the beach as dunes will change over time. Although
the coastline of Scotland is constantly changing, it is important that people learn how physical and human
factors effect the ocean and beaches as to respect the power and force of it.

“ https://www.nationalgeographic.ora/article/surfs/
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The concept of cities not being designed to keep women safe has become increasingly topical in the
light of the murder of Sarah Everard. Less commonly thought about is a women’s place in the city. Do
they feel they have a sense of space in the city or belong there? | wanted to incorporate my interest in
wamen’s safety into this study by researching haow geographical issues, specifically safety, can impact
different groups in Edinburgh's Gid and New Town.

But what is safety? Geographical safety is the safety an area holds drawing from the physical urban
evidence. ' This allows us to investigate what makes a place safe and delivers socio-aconomic and
environmental benefits to an area. Factors such as deprivation, poverty and anti-social behaviour and
hostile architecture all contribute to & unsafe public space.

What adds to perceptions of safety?

Firstly, poverty which is perceived as an area having more crime, especially by the media who create
stories about pcor people stealing benefits and homeless people being described as “druggies.”
Brands, Schwanen and v.Aalst highlight this by stating 7he Fear of Crime is mainly spread by media
reports which may in part be untrue, but still have strong impacts on the way peopie perceive pubtic
spaces”. This is not often based on concrete reality or the physical space we move through.

Secondly, facters such as land use and public activity, lighting, and pedestrianisation of areas all
contribute to the perceived safety of an area. the Safer Sweden Foundation outline nine fundamental
aspects important to safety issues, the key ones heing "light, opern spaces, and access. ¥ Brands state
that “light gives pecple the ability to get an idez and overview of a space. If a8 space Is not well iit and
visibility is limited, an increased sense of feeling unsafe is triggered.” Also, the World Heslth
Qrganisation finds that “ pedestrianisation not only improves safety for pedestrians but also contributes
to lower levels of noise and air poilution.” *

Lastly, accessibility and hostile architecture cause an unpleasant environment to be in and impact on
the safety of marginalised people. Specifically, the example of cobbles hampering the mobility of pram
and wheelchairs users. Feminist geographers such as Laura Semoggi and Leslie Kern show how cities
have been set up by the dominant for the dominant, “cities have been planned by men, for men.™®

This study will atlow me to develop my analytical, data processing and research skills to reach & valid
conclusion on how urban issues in Edinburgh can negatively impact those who are excluded within a city.

Edlnburgh is located inthe Northeast of Scotland known for many tourist attractions such as
Edinburgh Castle and the Royal Mile. Central Edinburgh is split into Old Town known for its hills,
steps, closes, alleys, and cobbles which are a UNESCO World Heritage Site and The New Town
iypically characterised for its newer developments of busy shopping streets and affluent residents
living in the Georgian townhouses, exposing the juxtaposition between the two areas. My study
wilt be focused within Central Edinburgh where | have chosen to investigate my hypothesis by
comparing Old Town and New Town.

? http:/fwwwe diva-portal.org/smash/get/diva2:826168/FLILLTEXTO1 . pdf
* hitp:f/kih.diva-portal.org/smash/get/diva2;1354309/FULLTEXTO1.pdf
* https://hssecurity.com/pedestrianisation-guide/

% Leslie Kern, Feminist Gity, 2020.
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Figure 2 - Rose street, which is fitled in pubs Figure 3 -
and bars and expensive restaurants. Source Map of
atamy.com Scotland
o Source
commons.
wikimedia.

org

N

it
PSR,

iy
MEADOWY

Figure 4 - Cowgate, which
offers a busy typically iater
nightlife with many bars,
clubs and student
accommodation attached to
the Grassmarket. Source
Pinterest.
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Planning - Before going out and collecting my data | researched the destinations in Central
Edinburgh where people said they felt most unsafe on tocal/tourist websites. Traveiness confirms
my choice of sites by stating that “Grassmarket and Cowgate can be very busy with drunken
revellers.” ¥ | also carried out a pilot study which allowed to me effectively prepare for when § went
out to collect my data, showing me that I'd need to gather specific data at night and that Cowgate
has a completely different feel in the day than at night.

Justification - | have chosen to compare these two sites as they are known for having volumes of
people and being busy at night, which creates hostile and unsafe environment. As a young woman
who grew up in New Town, | have perceptions of both these areas and wanted to investigate the
impact of perceived and actual safety on different groups. Through drawing on physical urban
evidence e.g., paving and land use, | can test to see how safe or unsafe and how accessible ar
inaccessible both of my areas are.

| used a systematic sampling strategy as it’s a straightforward method of gathering a good
quantity of data from my study area. | evenly distributed my sites, so they were equal distances
from each other along my transect. ’
Tl VY War Memis=s

i ’ 2 the
=
e WarMem| =

Figure 6 — Plotted sites at my location on Rose Street using Digimaps software, using a systematic sampling strategy.

® hitps://travelness.com/is-edinburgh-safe

’ https://digimapforschools.edina.ac.uk/roam/map/schools
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- — To explore how different aspects of urban areas such as social
deprivation and infrastructure create safe or unsafe spaces.

H1 - People base their perception of how safe an area is on their

perception of how deprived an area is.

H2 - New Town has greater public activity than Cowgate.

accessibility issues than the New Town.

H3 - 0ld town is more hostile towards/less accessible towards people with

perception of how deprived an area is’.

Hypothesis 1 - People base their perception of how safe an_area. is on their

| carried out a
pilot
guestionnaire on
survey maonkey
and then carried
out a series of
Instagram polls
to find out
people’s
-perceptions of
Edinburgh as a
safe city.

and security of
Central Edinburgh
at night. To specify
which area of
Edinburgh was
mare dangerous
and why. lused
two different
techniques
(quantitative and
quatitative) to
male my results
more reliable and
varied.

ask specifically
which area was
safer Old Town
or New Town
and why. Using
Rose Street and
Cowgate was
effective as all
my respondents
had heen there
so could
provide me with
accurate data.

qguick and easy
to answer to
ensure as many
people as
nossible could
voice their
opinions. They
included both
quantitative ang
qualitative data
which was
effective as this
gave answers to
Hypothesis 1.

Technique Used lustification Locatian and Methodalagy Problems and Solutions
Sampling
Instagram Poll | Tofind cut A series of Questionnaires | The first questionnaire |
different people’s Instagram poils | were created so | used as a pilot study
Questionnaire views on the safety | were taken to that they were centained biased data due

to the respenses being only
from girls in my year. { think
this reduced the reliability
due to the created hias as
the respondents were
privately educated, middie
class teens who might have
certain preconceptions.
However, my Instagram
Polls were more effective as
| wasn’t hindered by a lack
of replies as [ achieved over
300 responses. To improve, |
would ask a wider (e.g.,
age, ethnicity, sex)
demographic.
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WHERE PEOPLE SAID THEY FELT WHERE PEOPLE SAID THEY
MOST UNSAFE GOING OUT AT FELT UNSAFE AT NIGHT IN
NIGHT? EDINBURGH?
Rose Street
25%
New Town
41%
Old Town
Cowgate 59%
75%
Figure 9.1 - Pie Chart of people saying Cowgate is Figure 8.2 - Pie Chart of most unsafe areas in Central
more unsafe than Rose Street, Edinburgh.

r N I 2|
O jenaakonhl @ helenabendatl @ abbyhhunter

So many alley ways old town is darker | hunter square in old
and closes in the old feel, which for me town is so scary there's
town that weirdos hang makes it feel more like a homeless gang
about it a lot unsafe! and then they come into

N

Figure 10 - Extracts of cornments from Instagram survey.

Analysis - When comparing the areas to SIMD?, | noticed a relationship between the more
deprived areas in Central Edinburgh and where people said they felt the least safe. This could

be because of the reputation that Cowgate, Hunters = CLURRERT DATA ZGHE ~ CURRENT DATA ZONE
Square and Grassmarket have. This is due to these areas 501008678 $01008677
) i od Town_. Princes Street and Oid Town, Princes Street and
being typically less developed and therefore the urban s e e o
environment can be more challenging to navigate due to ntaom oy
. . " iy T N i G B
lack of pubtic funding. Unlike the New Towns gridiron wse s e 1 o el
street pattern, the streets of the Old Town have a lack of proes, Quntie Decle 5. Qikitie
. Overall rank: 3815 QOverall rank: 3201
space, are less open and are enclosed with dark EEps @Donan EanuE ZRAR
I Gomain ik 4148 Ircmena dman rack 422
alteyways making them seen as more dangerous. People 8 mus:'@onmn | B man: @inna
wa—umﬁum mwmlm
alse made direct relations to * ko) Ll = bebedob it
TN BREO Clsam BEEE D EEeR
the individuals that are seen | Figure 17 - Scottish Index of A et ] gy Eamanenin
| ) <] ot ]
to belong in these more | Multiple Deprivation & ;::mmm' “ ;:,:,_h_m
£ = el ] [ ] B owmm
deprived areas e.g., showing data of Rose Street 5 s e e ——
. (teft) and Cowgate (right). oL EEuRSERNEN
“weirdos” or so-calted dodgy % gamccoomm | B OEmnocoome

® hitps://simd. scot/#/simd2020/BTTTRTI/9/-4.0629/55.9603/
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characters and the greater proportion of homeless people. One persen even spoke of “scary”

“homeless gangs”

showing how people directly perceive deprivation as criminal and

dangerous. An article from EdinburghLive ® hightights this statlng that due to a lack of funding in

the Old Town the area is becoming a “no go ares”

hngwsscolsmancom/tiee \where crime, anti-social

behaviour and abuse js rife.

Jilsi-H
2014-10-27
Scotts Bar, Rose Street, edinburgh

Three men were attacked and left with facial
injuries after the Edinburgh derby In altacks
police believe may have been football refated.
Police have appealed for witnesses to the two
incldents, which left all three victims needing
hospital treatment.

A d6-year-old man was attacked and suffered
facial injuries at Melville Bar, William Street at
around 8:30pm on Sunday night. Re was

treated at the Edinburgh Royal Infirmary.

When anatysing crime data for Rose Street and

Figure 12 - Inserts of data from Saintamh
showing numerous crime/news reports from
Police Scottand, Edinburgh Evening News,
Reporter and Live from 2070 to today.

Cowgate, the data was comparable, perhaps with Rose Street even showing more crime. This
does not match to the trends of the mental mapping technique below. This means that people’s
perceptions of criminal activity are what informed how safe they saw either place. These ideas
about criminal activity were based on how an area looked and the people that inhabited iti.e.,
the darkness and small alleys and homelessness. However, the website states that they have
an “implicit bias” towards their news report incidents so cannot be fully trusted or taken as

“rigorously accurate.”

Ablank map was handed out to my geography class where they ol
coloured it in using the key. Then, | created an average (shown
above) in which it shows the areas that they think are unsafe in
Central Edinburgh. As seen the Old Town is mainly coloured in
in red and yellow compared to the New Town which is a mixture

of blue, yellow and red.

Figure 12 - [ used a mental
mapping technique to present
data and convey where my
peers felt unsafe within the
city centre providing me with
qualitative data on people’s
perceptions. Therefore, being
effective as f was able to see
contrasts between areas, so
this was good for my
comparative study,

Key
~ peOpiE PEr(ARNE 1S asea
+0 R safe alwars
W -~ peopie peraeve pras avea
10 b Somewhat sofe
¥ .-. peopié periieve Tt aeea
7 46 be sovvewmat unsa§e
people Adit KAow i
T B areq WBS (Ofe ov wot
* - Peopi? porcieve thlg cued
4o be ouuoys MS(&}?

? https://www.edinburghlive, co uk/news/edinburgh-news/edinburghs-old-town-under-threat-23184359
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Survey monkey results - | chose the most safe and least safe places reported in the
questionnaire as my two contrasting areas of study representing Cld Town & New Towr:. | did
this as there wasn't a big enough scope for myresearch to explore further areas of Old and New
Town butit means that my data cannot be wholly representative of these two areas even though
| represent it this way. This was seen in Hypothesis 1 where pecple answered differently when
asked on how they perceived the safety of Rose Street & Cowgate vs. New Town & Old Town.

MY PEERS PERCEPTIONS ON THE
MOST SAFE PLACES IN CENTRAL
EDINBURGH

5]
m
=
]
o
<
. .
. |

ROSE STREET GEORGE STREET PRINCES STREET DUNDAS STREET  DEAN VILLAGE

MY PEERS PERCEPTIONS ON UNSAFE
PLACES IN CENTRAL EDINBURGH

40

NUMBER OF PEQPLE

=1
-

~ 0
w
i : 1 1
ROSE STREET COWGATE PRINCES GRASSMARKET LOTHIAN GEQRGE 1V
STREET ROAD BRIDGE

Evaluation - These methods of data collection allowed me to gain insights on what people
already thought about the city so validating my thecry, evidencing what | had researched.
Using two survey methods also made my data more reliable. Therefore, | have proved

Hypothesis 1 and can confidently say that people basing their perception of how safe an area
is on their perception of how deprived an area is, is true.
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Hypothesis 2 - ‘New Toewn has greater public ac

ty than Cowgate.’

safeness.

My Traffic Count
was used to
measure the
volume of traffic
in Cowgate to see
if it has a positive
or negative
impact on the
people passing.

Pedestrian Count Results -

12 Sec appendix 2
1 See appendix 3

strategy as it’s
easy to
compate and
execute.
Atthough this
meant that |
missed out on
some busy
corners of Rose
Street e.g.,
Hanaover Street.

using a tally method.
When tallying vehicles,
| counted taxis and
normal cars so { could
see what people’s
intentions were. |
repeated this method
for each site.

Technigue Justification Location and Methodology Problems and
Used Sampling Solutions
Pedestrian | My pedestrian | went down Standing at each site, | | As I had to carry it
Count '° count was used Rose Street counted the number of | out on a busy/lively
and Traffic | toseeifthe and Cowgate, people and cars Friday and
Count ™ volume of people | usinga passing in the space of | Saturday night |
at night in an area | systematic 2 minutes and recorded | was hindered by a
correlate to the sampling the data on my phone lack of time

because it was
getting dark and
unsafe as i was by
myself. } had to
leave the Cowgate
at 22:00 when it
was just starting to
get busy meaning, |
couldn’t gather fair
data on both
locations.

read and interpret.

Figure 13 - Bar charts placed on top of Google
Earth showing pedestrian counts of Rose
Street (above) and Cowgate fleft).
Unfortunately, the cylinders cover a wider area
than was sampled at sites making it harder to
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Location and
Sampling

Problems and
Solutions

| used
RICEPOTS
scale and made
personalised
categories so
that it would be
more tailored to
my subject.

My land use mapping
was used to see if
more entertainment
services, specifically
pubs and clubs,
relate to the busyness
of the area and
therefore the safety
and security they
produce.

instead of using a
sampling strategy
and potentially
missing out on
important land
uses. | decided to
land use map the
whole street
meaning | could
gather data on
every
service/shop.

Using Google Street
View ! was able to go
down Rose Street and
Cowgate and ptot my
categories using a
colour coding method
as shown in my key.

As the Street View
car was taken in
August 2019 it
wasn't the most
accurate as some
shop's fronts had
either changed or
been left derelict,
reducing the
precision.

Figure 15 - Transect of Rose

Street from West to East
End made using Digimaps,

where the colours
correspond to a different
land use from the key.
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Evaluation - Digimaps didn't allow me te plot some tand uses. In the case of Cowgste, 3 or 4
clubs and pubs were under Gaorge VI and North Bridge meaning | missed out on valuable data
needed to draw my conctusion. This hindered my process and created issues as when mapping
my land uses, | was unable to document flats on top of pubs and or commercial shops making
itincreasingly difficult to keep track of everything. On reflection, my data would have been more
useful for my analysis if | ploited clubs and pubs separately as they represent different types of
crowds and how late people would attend them.

Analysis - From my results i can see that Rose Street has greater public activity due to it offering

Y e i/s more for the average tourist and resident in terms of
unmmr@' * :‘L N .
; Elingh the Gocone i ‘25»@ @rmeee land uses as there are many different commercial

)
v

s @ @ @ 'Ji.,'_""! ‘ ® shops who bring different types of visitors. I1t's semi-

pedestrianised as only certain types of vehicles e.g.,
delivery vans can get down it. It's also more

o accessible from both
e Ecbam
\ ~meeen Haymarket and  Waverly,

e vt oy ERR® wu Meaning it has more tourist

e waseorn
ety choaed

5 H foot traffic. Furthermore,
- &'l‘ihs'c‘lmﬁ@

outside seating from pubs

and restaurants generates &
more sociable and comfortable
environment. Rose Street is also

Figure 16 - proximity to public
transport on Google Maps.

well lit. As stated in my thecry, lighting plays an important part in the
safety-making of an area as the poaor visibility can trigger fealings of

unsafeness for people.

Cowgate is a wide road with narrow pavements and forms a major route from the Grassmarket
to Helyrood and the Pleasance. This is a less pedestrian friendly environment than Rose Street
and my traffic survey showed that many vehicles travel down Cowgate, particularly taxis.
Cowgate is “lively” making it a centre for nightlife and clubbing. This attracts a different crowd
to the shoppers, families, and tourists of Rose Street. However, my land use data was not able

to show this as | didn’t make a

TRAFFIC COUNT IN COWGATE distinction between pubs and
B Taxis WCars clubs.
-
SITE S 15 . LU Figure 17 - Stacked Bar graph
o Traffic Caunt ip Cowgate
SITE 2 13 9
SITE 1 16 10
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To try and prove Hypothesis 2 and take my analysis further, | carried out the Nearest Neighbour
statistical test to try and see if there was a clustering of pubs in the area of New Town from
George Street to Rose Street.

For each pub | measured the distance to the nearest neighbour using a distance app on my
phone rather than a trundle stick as town was busy and didn’t want to get in the way of
pedestrians. Although, this reduced the reliability as the app wasn’t very precise in counting the
exact metres.

Results and Analysis -

It produced a Rn value of 0.02, and when comparing this to the linear significance figure it
shows that there is extreme clustering within that area. Therefore, the result was significant as
it correlated with the high pedestrian count giving reason to the large pubtic activity of Rose
Street. This statistical test allowed me to determine the frequency of pubs and provide a
numerical value for the clustering of a geographical singularity. However, as | used fewer than
30 sites, | cannot confidently say the distribution is clustered.

3

Figure 18 — Nearest Neighbour statistic with linear significance. Source

SQA | www.understandingstandards.org.uk 54 of 62



Advanced Higher Geography Folio (Geographical Study) 2022-23 Candidate Evidence

Hypothesis 3 - ‘Old town is more hostile towards/less accessible towards people with
accessibility issues than the New Town’.
Technique lustification Location and Methodology Problems and
Used Sampling Solutions
Accessibility | { used an | used a | went tc each site | As | was recording the
Survey '? accessibility systematic taking photos and | data, there was
survey to see if sampting filling in my survey | personal bias.
marginalised strategy as it by recording the Therefore, to improve, |
groups safety eliminates condition of the would use a partner to
within a city links getting pavements. gather two sets of data
to how freely they | clustered Travelling down the | then average it as two
can move around data, but this | Cowgate | recorded | opinions are more
the built did mean | any obstructions reliable than one
environment. By missed on that would hinder because there is less
using a survey, | some litter people with limited | chance of human error.
was able to get and bad mobility’s ability to | | also only investigated
sufficient data on | pavements. travel around the women and wheelchair
each of my environment. users as marginalised
location. groups.
: e
A\ S x_@ ) ; "
= QN i G Figure 19 - Annotated overlay of
ZAN e\ 2 results from Question 3 from
i el : . ) 4 \ Accessibility survey on OS maps.
{ . . 3 \ 2\ Circles and pie charts on each site to
{ﬂ.-vm" \ \ represer'u how smof)th the ground
N A surface is at each site,
S0 :
A
"y
Key 5 Jgs«”ﬂ‘ 7
= Very smooth ROSE STREET
- Some broken slabs or [
uneven pavement
- Rough
2 See Appendix 1
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Analysis - Marginalised groups safety within a city
links to their accessibility as described in my
theory. As seen in the photos and data cotlected
from my Accessibility survey, Caowgates pavements
cause many problems in terms of accessibility.
Uneven paving and cobbles create many difficulties
for wheelchair users especially if it’s a manual
wheelchair. Most sections of the pavement are less
than a metre wide meaning people must walk in the
road, thus being unusable for a personin a
wheelchair or pushing a buggy. There is also a big
issue with street clutter which reduces the
environmental quality making Cowgate less
attractive for people with limited mability.
Additionally, there is poor connectivity to other
parts of the city shown by the lack of well-lit links
through closes and the lack of buses. High traffic
volumes, undue waiting times at crossroads and
poor air quality all create a hostile pedestrian
experience. Although, secondary data found from
Edinburgh council states that they understand the
issues and have plans to “/mprove the

connectivity and usability” by providing vertical
connections such as urban lifts from George IV
Bridge down to Cowgate. '

Whereas Rose Street has wide, open, and even
pavemenis making it easier to navigate for
wheelchair users and prams. The use of sighage
increases accessibility by instructing people on
how to behave safely e.g., this sign which states no
cars during peak times.

Figures 20.1-7 - Photographs of Cowgate
taken on the 6" of December 2021

3 ptips://www.edinburgh, gov.uk/downloads/file/28882/chapter-3-the-strategy-pages-24-to-49-
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Evaluation - My use of annotated photos highlights the differences on Rose Street and
Cowgate. It means my judgements about the quality of environment enables my Accessibility
survey to be more accurate as there is evidence. Because of my narrow scope of data, | was
only able to use wheelchair users to represent the marginalised groups. However even with my
limited data | was able to consider the intersections with other marginalised groups discussed
in feminist geographical theory e.g., mothers using prams.

Figures 21.8-11-
photographs of Rose Street
taken on the 6 of
December 20217.
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Overall, my data made valuable conclusions on not just what areas were safe, but what safety
means to people in Edinburgh. | can accept Hypothesis 1, as my primary and secondary data
collection proved that people associate their perceived safety to the perceived deprivation of
an arvea. This is backed up by Brands theory as people make mentat notes on the areas, they
have heard to be unsafe when passing through similar places. Here, | was able to explore and
analyse social structures as wetl and their effect on perceptions around safety by being
critical, not just descriptive. { can also accept Hypothesis 2 that Rose Street has greater
public activity than Cowgate but only to a certain degree as | made errors on data cotlection
e.g. land use mapping categories and timings of pedestrian count. Lastly, by drawing upon the
physical urban environment and photographs that show Old Town as less accessible | can
accept Hypothesis 3. As | chose varied and wide topics of research for my hypotheses, it
meant that my data was only able to scratch the surface and | relied heavily on secondary
data and the geographical theory researched.

In conclusion, my research has contributed to further urban planning and raised awareness of
issues around the safety of public spaces creating a good foundation for further research into
any future hypothesis. My research can be used to inform future urban planning decisions in
Edinburgh. For example, a vision for Cowgate to become pedestrianised involving a whole
new build and redevelopment to the road which would make a huge difference to the safety
and accessibility of the street. Additionally, Edinburgh councit has stated the importance of
working with groups such as Living Streets whose aim is to “promote walking as a safe,
enjoyable and easy way to get around Edinburgh.

5
<
P2

|
1

Figure 22 - Before and after pictures to show what Cowgate could look like once pedestrianised.
Source Edinburghlive.

1 https://www.livingstreets.org.uk/get-invoived/local-groups/edinburgh
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Appendix

1. Accessibility survey

Site 1

Site 2

Site 3

Site 4

Site 5

Question 1 -1Is

Rose Street

Rose street

Rose street

Rose street

Rose street

Rose street

Are the signs
easy to read?

- Yes
{low
signs},
No.

-Yes

Cowgate —
No

- No, high
sign

Cowgate -
N/A

-Yes

Cowgate —
No

-Yes

Cowgate —
N/A

- No, high
sign

Cowgate —
N/A

the pavement | —Yes -Yes -Yes -Yes -Yes -Yes
wide enough
fora
wheelchair and Cowgate— | Cowgaie - | Cowgate- | Cowgate— | Cowgate - | Cowgate —
pram?
No.
Yes No Yes Yes Yes

Yes or

No
Question 2 - Rose Street | Rose Street | Rose Street | Rose Street | Rose street | Rose Streat
How smoothis | —uneven —very - uneven —uneven - Very —vary
the ground pavement | smoath pavement | pavement | smooth smooth
surface?

- Very

smooth, | Cowgate - | Cowgate - | Cowgate—- | Cowgate— | Cowgate - | Cowgate -

some

broken Rough Uneven Uneven Uneven Uneven Very

slabs or pavemant pavement pavement pavement smooth

uneven

paveme

nts,

rough,
Question 3 - Rose Street | Rose Street | Rose Street | Rose Street | Rose Street | Rose Street

-Yes

Cowgate —
Yes

Question 4 - Is
the kerb

Rose Street
- N/A

Rose Street
- N/A

Rose Street
~Yes

Rose Street
-Yes

Rose Street
- N/A

Rose Street
- N/A
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dropped at Cowgate ~ | Cowgate — Cowgatéi Cowgate ~ | Cowgate - | Cowgate —
crossings? No No No Yes N/A Yes
- Yes,
No.
Question 5 - Rose Street | Rose Street | Rose Street | Rose Street | Rose Street | Rose Street
Are there many | - No —~No -No -No ~Yes, - No.
ohstructions? scaffoiding
- Scaffold
ing, Cowgate - | Cowgate - | Cowgate—~ | Cowgate — Cowgate —
bollards | Yes, lots of | No Yes, Yes, litter. | Cowgate - | Yes, lots of
Slitter? | seaffolding boltards No. scaffolding

2. Pedestrian count

3 Traffic Count

4. GE Graphs
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