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1 Introduction

1.1 UNDERLYING GEOLOGY

To understand the Broad Town escarpment on which the White Horse is situated it is
helpful to look at the underlying geology.

The Wiltshire Geological Society Wiltshire Geology Group - Geology have published the
following geology map of Wiltshire and west-to-east geological cross-section. This gives
an excellent overview.

P ow: W ’
3 o Do lh A g Geological map
k ; St : % of Wiltshire

The long blue line on the map indicates the cross-section. The short blue line indicates
the cross-section which would be appropriate at Broad Town.
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https://www.wiltshiregeologygroup.org.uk/geology/

The chalk itself is not a single deposit. It comprises several distinct layers which
according to the “Lithostratigraphy for mapping the Chalk of southern England by
Bristow, Mortimer, Wood, in Proceedings of the Geologists' Association

Volume 108, Issue 4, 1997, Pages 293-315" is as follows:

“the Lower Chalk (Formation), with its traditional t
boundaries, is retained and divided into two
members, a lower, West Melbury Marly Chalk,

I| Zig Zag Chalk
11 (10—40 metres)

Grey Chalk
Subgroup
Lower Chalk

Member Greensand

| -
. . i o e I,TII West Melbury Marly Chalk
comprising, in part, the Glauconitic Marl, most of I,‘r, : - ; T :1 (20-50 metres)
the Chalk Marl up to and including the Tenuis —L L0 Glauconitic Marl Cambridge

-
|
\
|

Limestone; and a higher, Zig Zag Chalk,
comprising the top of the Chalk Marl, the Grey
Chalk and the Plenus Marls.”

Upper Greensand Gault

Cross-section taken from Fig 1.16 in British Upper Cretaceous Stratigraphy by Mortimer,
Wood and Gallois, Geological Conservation Review Series, Joint Nature Conservation
Committee, Peterborough, 2001.

The conclusion is that the Broad Town escarpment is composed of a top Zig Zag Chalk
layer of 10+m depth, followed by a lower West Melbury Marly Chalk layer of 20m+ both
of which are underlain by a thin Upper Greensand layer which then gives way to Gault
Clay which comprises much of the flat ground below.

A free web based service to view more detailed geology maps, photographs and other
related information which can be used freely for non-commercial activities is found

at www.bgs.ac.uk/OpenGeoscience. There is also the BGS Digital Geological Map of
Great Britain is available at up to a 1:50,000 scale for free viewing through
http://maps.bgs.ac.uk/geologyviewer.
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https://www.sciencedirect.com/journal/proceedings-of-the-geologists-association
https://www.sciencedirect.com/journal/proceedings-of-the-geologists-association/vol/108/issue/4
http://www.bgs.ac.uk/OpenGeoscience
http://maps.bgs.ac.uk/geologyviewer

1.2 LOCATIONS OF KNOWN LANDSLIPS NEAR BROAD TOWN

The following map and photographs were produced to show the exact locations of
known landslips on or near the Broad Town escarpment. Only two of these (the oldest
(1877) and most destructive) are recorded in the BGS landslip database.

1,,
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Bificknoll Wood and
bitages 1877

“idis)
Horse 2054 Sep

| [y |
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The following two panoramic photographs give the view of the escarpment taken from 8
Thornhill which is to the west of the escarpment further north along the road named
White Way on the OS map. The scale difference between panoramics can be estimated
from the relative size of the white horse which appears on both.

Bincknoll
Wood

Bincknoll Wood Two Below
Landslip Horse Landslips

Top of road
up hill

Littleton Little Town Top of escarpment
Farmhouse Snowhill Cottage landslip landslips
Cottage

As noted by Mike Allen during his Auger survey in 2025 “The scarp slope has numerous
springs at its base, generally formerly at the junction of the West Melbury Chalk
Formation (formerly Lower Chalk) and Upper Greensand or Gault Clay; spring sapping
has led many to cutting back towards the scarpfoot itself. The section of scarp near
Broad Town is historically prone to episodes of landslip.”
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2 Recorded Landslips at Broad Town

2.1 BINCKNOLL WOOD AND COTTAGES 1877

Historical Record:

In 1885 William Morris made a reference to the fact that the “landslip started some years
ago and which is still going on”.

114 Son Worshippers

which had the effect of crushing back and giving
their present elevation to the Chalk Downs of Wilt-
shire.

It is, indeed, a fair and glorious earth on which we
live : as full of wonders asit is of lessons. And there
are but few occasions when it may be seen to greater
advantage, either as regards its beauty or its interest,
than that which is afforded by a walk of a few miles
along the northern edge of the Wiltshire Downs. If
WILLIAM MORKIS, 3,04 of naurl seenery whic oftn presnts th
“ADVERTISER OFHCL’w one who has also a keen perception and relish for the
10, VICTORIA STREET, SWINDON, simple and the true, should commence a walk along

August, 1885. the edge of the Downs, beginning, let us say, at the
bold chalk promontory at Broad Town, where the
o land-slip started some years ago, and which is still
75 going on, causing quite an upheaval of the land in
the meadows below by the lateral weight and
pressure of the mass of earth which is sliding away
from the side of the cliff, and leaving it white and
perpendicular, until it has become a striking object
for miles around, he will find much to interest him
before he has proceeded many yards in an eastern
direction. There is no written record for it, but the
assertion may with confidence be made that this was a
selected and favourite spot with those early inhabitants
of Britain who worshipped the sun and offered up
sacrifices of burnt offerings. It was their practice to
come to the edge of this table-land, which overlooks
the beautiful valley below, and which commands one
of the most perfect and enchanting views of the
setting sun as it sinks to itsrest in the west that could
be afforded by any spot in the whole country, and
there build up their fires and offer up their sacrifices,

a

SWINDON
Fifty Years Ago (More or Less). |

Reminigcences, Noles,
ad Relics of ye==—

OId Willshire Towne,

%

= MaslersWilliam: Morrig,o ==

Author
¥

T T P P T PP v )

----------------- W

Reprinted from ye Swindon fldvertiser.

...... A

»

Suwindon :
TEINTED & PUBLISHED BY THE AUTHOR, AT THE " ADVERTISER ™ OFFIC
10, VICTORIA STREET.

https://books.google.co.uk/books?id=q7kHAAAAQAAJ&g=white+horse#v=onepage&qg=s
un%?20worshippers&f=false
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https://books.google.co.uk/books?id=q7kHAAAAQAAJ&q=white+horse#v=onepage&q=sun%20worshippers&f=false
https://books.google.co.uk/books?id=q7kHAAAAQAAJ&q=white+horse#v=onepage&q=sun%20worshippers&f=false

The following 2 pages are most probably extracted from H J O White, The geology of the
country around Marlborough. Sheet 266. Memoirs of the Geological Survey of Great
Britain. London. 1925.

In this publication, White quotes from Rev. E H Goddard, 1923, in which he describes
the large landslip in 1870 which destroyed 2 cottages with their gardens and walls.

However a local newspaper at the time of the landslip, records the landslip to have
occurred in 1877 and seem to provide the source material for the above publications as
the description of the location of the landslip, its size and the cottages affected match,
but are provided in greater detail and with a more exact date.

The report in the Wiltshire Times & Trowbridge Advertiser on 3™ February 1877
describes a large landslip between Bincknoll and Broad Town which lasted 3 days
affecting an area of 8 acres and destroying 3 cottages. The landslip is stated to have
started on the evening of the Saturday fortnight before date of newspaper article — which
corresponds to the evening of Saturday 20" January 1877.
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IXTILOBD(%‘IALII LAKDSLIP IN

sea ot Holkom in Norfolk. Atthis paiat, 1n .
there is brought 10 an abrupt termisation thoss
great chalk downs which cover w large a portioa of
tue evatb-sastern and borth eastern counties of
Eogland. Oa Satardey flortaight there caue »
change over this and apparentiy secure spot
and in 8 colage sitnste about mitway beitween Byuull
asad Broed Town, snd occopied by Job Hast, who
‘or & unmber of years wes knova as a icading porter
st Mr. W. Dore's snetion sales, and wbo fur the last
5.1 years Lhas beea confined Lo bis bed, m ot omicuas

gredoally sscended 1o the side walls, the bhorror of
the siluation being heightenad by the assarance that
L attempt o move poor Hust would be certain
death 1o him, whilst 10 let bim remain was s.mply
80 leave him to> a more horrible, althoagh: perebaace
more uncertain fate. Nor was the sitastion ab all
improved when om the following (Sundsy) morning
it was foumd that the oecupaais of two eaitages,
sitaate some twenty or thirty yards cff, Lad also
teen disturbed by similar sounds end signs 1o those
wito-sred 1o Hanot s coliage tLrsaghous whe previous
night Througzhout the whole of the day there was

8 comtinuation of thess alarma, pndnhi: the
miods of the occupanis thal by no means able
lee!.0g which silernates betveen suspecse and
iread, and as in coarse of the day the furmitare 1n-
dulged in sn oceasionsl dance, \he w rabtied
uolil an occasional pane was shakso oat, the
ervcsery lelt the shelves for Lhe fur, and the doors
stuck fast, relasiog 10 be either opeved or
vhen night ecame the family docided co
hudd.oiw. Dariog the neitl three days
matiers grow y worse iastead of better,

by the eud of this time there wvas o

floor aboul three inches wi

trable depth, the front and buek outer walls
splits in them from foundatioc o rool. sufliciently
wide in some places for s men o pusd bis wm
shrvagh, aod ihe winduws, Luth of this and ad

ng eotiage, were eotirely destroyed. the glase
being eitber broken or shaken cat of the casement.
It was then decided by the ocecupania of
cottages that the time bad amived whea V)
neosssary for them 1o seek some other abode, and 1n
consequence they packed vp their
aod romoved o some olher dweiling, the
of Hant's cottage, in whish the alarming sympt ;s
wore first noticed, and where \bey did not aseume
the proportions they did in the other cottages, rv-
mainiog in their abode in consejuence of the sericns
illuess of Mr. Huat. Ia the meaatime the canse of
the disaster had besm found to be due 10 & shpping
away of the earth, extending from Lbe top of tbe
eli? about thres hundred feset above the cottager,
anl runming in en irregular ewrcular form into Lhe
wesdow below, and compris.ng about eight acres in
estcnt, snd nearly in the ceatr ol which were the
three cottages to which we bave referted. At Lhe
grealest Jepth the subsidence vas aboat iflecn leet,
which is at the highest point of severanes aguoet
the cufl, and a! LLis point a eavily or fissare of from
three to {iar feet 1o wilth bes been formed, the
depth of whiel in & directly perpendicular line was
ascertained to be from thirty o forty feel, bat is
prot ably mueh grester. From this, the highest
potat, the subsideoce gradually cesens as it descends

!
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been considerably raised, ap by the efflas of
sail from the fase of and the cliff, whieh be-
coming solidified by the prosess of time has formed

|
|
I

in the position of the eoorm ss mass of eartn,
bat at present there is no indisation of an
nnd sa at last there is some prospect of

decidedly wet. it 1oy be tuas tbe Broad Town Land

by a large euncourse of persons, the erowd of
visitaes o u Randay last, we understand, nomberiog
several hundred, many of whom hed travelled loag
(stanoes.

An interesting point to note is that the article mentions that the landslip followed
after a period of “incessant rains” and might have been due to increasing the

“back pressure of water” on the hill.

The following article was then placed in the newspaper the following Saturday 10"

February 1877, confirming the death of Job Hunt.

" BROAD TOWN.

H® poor man Hunt, the dying inmate
of one of the cottages mentioned in last week’s
issue as serieusly dameged by the land-slip, ex-
pired on Thursday last. He begged bard not to be
removed, and was allowed to remain, although it
was feared the ocottage might fall at any moment
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Formal Geological Record:

The landslip is recorded as British Geological Survey record #1222

F umbes SANPRAR
Old photograph nurmbsr 202674
Caplicn; _anelip above Lillls Towen, Brosd Towr, Looking C

Lescrption: _ands=lip above Littka Town, Broad Town. Looking k. Landslip at Litla Towre Flat land on Kinmearnidge Clay in foraground, fsing
fAedcs with tmbered hadpes mosty on the Selbomizn Bads, escarpmeant of | ower Chalk in the backgronned. Tha quarmy-like scarin
thie czcarpmcntis dus o lzrdslip which ecourrsd 01870,

Cralez lakeen 017051924

Fhologranhern Shiodzs .

Copyright stztement Croven

Hbongi ludedeasling Edwsinval

¥ latitudenerthing: L

Coordinala relarance FTFO0 OSGER 1836/ Rritish Natonal Grid)

syslem, ESPG cods:

Orlcntathon: Landscapa

The formal BGS record states the landslip date as 1870. Assuming the local newspaper
is correct (see above) then the BGS date should be corrected to 1877.

This photograph of the landslip was taken in May 1924 by J Rhodes. Published on the
British Geological Survey website and reproduced below.

Source: British Geological Survey. P202622. http:/geoscenic.bgs.ac.uk/asset-

bank/action/viewAsset?id=17142&index=6537 &total=116287 &view=viewSearchltem#
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http://geoscenic.bgs.ac.uk/asset-bank/action/quickSearch?CSRF=Gx3bi5FT66aA37qfZegA&newSearch=true&quickSearch=true&includeImplicitCategoryMembers=true&keywords=broad+town
http://geoscenic.bgs.ac.uk/asset-bank/action/viewAsset?id=17142&index=6537&total=116287&view=viewSearchItem
http://geoscenic.bgs.ac.uk/asset-bank/action/viewAsset?id=17142&index=6537&total=116287&view=viewSearchItem

The extract below from BGS National Landslide Database - British Geological Survey
shows landslip location with +/-1000m accuracy. The landslip should be marked to the
south of indicated position so as to be on/closer to the escarpment.

Record 1 of 1

Landslides

Landslide ID: 1222
Survey Number: 1
Landslide Name: Little Town
Location: Wiltshire
Easting: 410000
Northing: 179000
Plus/minus (m): 1000
Date of Landslide: UNKNOWN
Checked by BGS: N
Number of images: 0O
Publications:
1925, H J O White, The geology of the country around
Marlborough. Sheet 266. Memoirs of the Geological
L Survey of Great Britain. London
Hone

AN e
=

Bincknoll Wood

Littleton
Farmhouse

Local 2025 Record:

Same escarpmen slope in 2025. Photograph taken by D. Greer.
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https://www.bgs.ac.uk/datasets/national-landslide-database/

2.2 LITTLETOWN COTTAGE 1877

Historical Record:

The document reproduced in section 2.1 above (White, 1925) also mentions a smaller
landslip further to the south along the escarpment which occurred at the same time. This
destroyed one cottage. The exact location is just to the south of the current Snow
Cottage gardens. The document states that Rev E.H. Goddard records “another slip at
Littletown cottages was much less extensive, but it destroyed a cottage”.

Although the date given (White 1925) is 1870, as the landslip is stated to have occurred
at the same time as the Bincknoll landslip, the date has been amended to 1877.

Geological Record:
The landslip is recorded as British Geological Survey record #1226.

The extract below from BGS National Landslide Database - British Geological Survey
shows landslip location with +/-1000m accuracy. The landslip should be marked to the
west of indicated position so as to be on/closer to the end of the gully south of Snow
Cottage which is marked below Littleton Farmhouse.

Record 1 of 1

Landslides

Landslide ID: 1226

Survey Number: 1

Landslide Name: Littletown Cottages
Location: Wiltshire

Easting: 410000

Northing: 178000

Plus/minus (m): 1000

Date of Landslide: UNKNOWN
Checked by BGS: N

Number of images: O
Publications:

1925, H J O White, The geology of the country around
Marlborough. Sheet 266. Memoirs of the Geological
Survey of Great Britain. London

Littleton

Farmhouse
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https://www.bgs.ac.uk/datasets/national-landslide-database/

Local record:

This is a photograph of the same escarpment slope in 2025 (Source D. Greer). The slip is
at bottom of current dry gully just to south-west (right in photo) of the edge of Snowhill
Cottage’s (white building) garden boundary.
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2.3 BELOW WHITE HORSE 2013

The slightly older landslip in the proximity
of the horse occurred in Dec 2013. This is
below the horse on the steeper part of the
slope and is close to but 10-20m south-
west of the most recent Sep 2024 slip. It
is partially hidden behind trees in this
photograph.

These photos below were taken on 31/12/2013 (Source Andrew Law):

Photos of the same landslip taken in 2025 are below (Source Derek Greer).

There has not been much cange in the size of the landslip between 2013 to 2025.
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2.4 FIELD WEST OF BROAD TOWN ROAD 2014

This landslide occurred on the field to the west of Broad Town Road as it descends the
hill into Broad Town. This is immediately above the first houses. It occurred at the same
time or shortly after the 2013 December land slip below the white horse. Our record is
via photographs taken in January 2014 of the landslip and then in February 2014 during
the clear up which was undertaken.

It is “local knowledge” that the field had been used as a deposit/dump for clay dug out
during the construction of the dairy being dumped on that field some years previously.
This clay was then undermined by springs and winter rain and it was the clay which
slipped not the chalk bedrock. The frozen water can be seen in the photos.

This landslip is different from the others recorded as it is not a natural chalk escarpment
landslip.

Sources: Keith Wiffen and Andrew Law

The field had in 2014 been recently planted with young trees (see photograph at top left)
and this planting is now relatively mature (2025) forming a small copse with permitted
access for visitors.
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2.5 BROAD TOWN HILL ROAD 2016

Local residents agree that a landslip occurred in the area immediately above the Broad
Town Road as it climbs upwards out of the village after the first bend and before the
second bend. Residents agree that this landslip closed the road for several days and
that Wiltshire Council had to bring in machinery to clear it.

Despite several internet searches and enquiries made of local residents it has not yet
been possible to provide a definitive date for and photographs of this landslip at that
time. There was no road closure notice issued as the clearance was an emergency
procedure. The most likely date mentioned is 2016, although it may have been 2015.

The landslip apparently covered the road and spilling across and down the lower slope.
A slight rise in the bank can still be determined at the point the slip exited the far side of
the road, but the main evidence is the missing part of the escarpment.

The site of the landslip is able to be visited. The escarpment immediately above and at
the side of the road shows evidence of a large semi-circular gouge having been
removed from the otherwise flat face of the steep slope. This is now filled with
vegetation. Photographs below (source Derek Greer and David Button 2025) attempt to
give some idea of the scale and shape in 2025.

Landslip area

B4041
ascending hill

from right to left Photo taken

from edge
mound looking
across landslip

Photo taken from
edge mound looking = , 2
up and across Photo taken from low point

' looking up showing curved

edge at top of escarpment
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2.6 DOUBLE LANDSLIP ON TOP OF ESCARPMENT NEAR BLOCK HOUSE 2023

A set of 2 large landslips occurred on the scarp slope south-west of the horse location
closer to where the Broad Town to Broad Hinton road climbs the hill. They are also near
the block house on the plateau which is a bore hole for water extraction. They are
several 100m south-west of the horse on the other side of a gully.

They start at the top of the slope and extend part way down the slope. They were almost

side by side.

They occurred during a period of very heavy prolonged rain in November/December
2023 following a very wet autumn. Local residents note that the double landslip was very
noticeable in early December. Online records (Right of Way closures due to landslips —

Broad Town Parish Council) show that Wiltshire Council closed the top and bottom paths

along the escarpment on 3 November 2023 due to the landslips.

(Source: Wiltshire Council 2023)

Landslip location
(yellow highlight)
| as marked by

Wiltshire Council
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https://www.broadtownparishcouncil.org.uk/news/right-of-way-closures-due-to-landslips/
https://www.broadtownparishcouncil.org.uk/news/right-of-way-closures-due-to-landslips/

The following assessment was made by Donald Horne during his GPS and drone survey
in 2025 as to the likely reason for the landslip occurring at this location: “It is the interface
of the differing underlying geology along with the slope that increases potential of slip. The
... landslips to the south [of the horse] ... exist on two meeting Geologies but rather than
the Upper Greensand formation the slips are occurring just under the interface between
the Zig Zag chalk formation above the West Melbury Chalk Formation (BGS Geological
Viewer’ accessed July25) and sits on a slope of approx. 33°.”

Photographs below source: Derek Greer 2025, Andrew Law 2024.
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2.7 IMMEDIATELY BELOW WHITE HORSE 2024

This landslip below and marginally to west of the White Horse
occurred on 25/26 September 2024 after some heavy rain in
preceding days. The landslip is towards the foot of the slope
on the steepest angle, directly above the fence at the side of
the white horse trail path below the slope. The landslip
actually flowed over the path, blocking it and covered the
white horse sign. The overflow has subsequently been
“flattened” to some extent enabling the path to go over the
clay/mud of the bottom of the slip. The fence posts were
reinstated after the slip. From the path the horse itself cannot
be seen due to the change of slope above the landslip and
below the horse. The top of landslip has gradually broadened
sideways over 6 months Sep 24 to Mar 25.

Source: Derek Greer 2025

The following assessment was made by Donald Horne during his GPS and drone survey
in 2025 as to the likely reason for the landslip occurring at this location: “The slope that

PAGE 19



collapsed under the BTWH occurred at about 46° whereas the BTWH sits on the more
secure slope of 28-34°. With the natural underlying slope, presumably similar to the
slope adjacent to the BTWH which is around 35° with a maximum of 44°. The reason for
collapse is most likely not solely due the incline as the point of collapse is on the
interface between the West Melbury Chalk Formation and the Upper Greensands
formation (BGS Geological Viewer’ accessed July 25). It is the interface of the differing
underlying geology along with the slope that increases potential of slip.”
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2.8 BROAD TOWN TO CLYFFE PYPARD

There are no recorded landslips on or local knowledge about large landslips on the
escarpment between the western edge of Broad Town and the eastern edge of Clyffe
Pypard. Landslips are known around the road going up the hill at Clyffe Pypard but they
are not part of this investigation.
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3 Latest Research Study on Landslips on Chalk Escarpments

In parallel and in co-operation with the activity led by the Broad Town White Horse
Restoration Society in 2025 to survey the horse and record landslips and historical data,
a Masters Thesis was undertaken at the University of Bath: “Stability of the White Horse
Slopes in Wiltshire: Broad Town, A dissertation submitted to the degree of Master of
Science in Civil Engineering, August 2025” by Matthew Day under the supervision of Dr.
Gerrit Meijer.

This Thesis is undertook a comprehensive analysis of all the recorded landslips in
Wiltshire within a proximity zone to the chalk escarpments and white horses.

Matthew Day kindly provided the Thesis to BTWHG for our use and we acknowledge
that copyright of all material belongs to Matthew Day and the University of Bath.

For clarity in understanding the methodology of that report and its conclusions a small
set of material is reproduced below.

| General Notes

1. OS data has been obtained
via Edina DigiMaps.
\ o A ey 5 -4 2. Landslide locations have been
..... ™ /¢ Py § p w ) obtained via the BGS National

4 2 e Landslide Database.

" | 3 Geological bedrock data has
~{ been obtained via the BGS in
- | 625k detail.

BN Legend
1233..1234123 a %118 N / 3 {an
1230 oy i 2 {7 A (e a0 \ 0 White Horse Locations

Q @ Landslide Locations
- J B3 Corridor

| Bedrock Legend

THAMES GROUP - CLAY, SILT, SAND AND GRAVEL
LAMBETH GROUP - CLAY, SILT, SAND AND GRAVEL
e GREY QALK SUBGROUP - CHALK
171297 Alton £ } ; ¢ 4 WHITE GIALX SUBGROUP - ALK
7127 N @ - ’ R GAULT FORMATION AND UPPER GREENSAND
" 17130) 171‘3‘3“,' e %8 = SANDSTONE
17141 \ 3 . y > LOWER GREENSAND GROUP - SANDSTONE AND
17‘139 3
1'7140

'WEST WALTON FORMATION, AMPTHILL QLAY
FORMATION AND KIMMERIOGE CLAY FORMATION
(UNDIFFERENTIATED) - MU

UPPER JURASSIC ROOKS (UNDIFFERENTIATED) -
MUDSTONE, SILTSTONE AND SANDSTONE

KELLAWAYS FORMATION AND OXFORD CLAY
FORMATION \TED) -

SILTSTONE AND SANOSTONE

GREAT QOUTE GROUP - SANDSTONE, LIMESTONE
AND ARGILLACFOUS ROCKS.

INFERIOR OOLITE GROUP - LIMESTONE,
SANDSTONE, SILTSTONE AND MUDSTONE

LIAS GROUP - MUDSTONE, SILTSTONE, LIMESTONE
AND SANDSTONE

0 5 10 km
)

Figure 7: Area of Study (grey band), White Horses and Landslip Locations in Wiltshire

Through an extensive literature survey the following factors were determined as having
potential impacts on the probability of a landslip occurring at a given location:
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1. The bedrock geology, in particular boundaries between porous chalks and
between chalk and more impervious underlying layers

2. The dip and strike direction of the underlying bedrock planes (ie the angle that

the bedrock plane dips below horizontal and its direction),

The slope angle (ie the steepness),

The aspect of the slope (ie the compass direction the slope faces),

The prior rainfall (ie accumulation of water leading to saturation in the soil and

chalk in the period before a landslip),

ok ow

Data was collected for all of these parameters and a detailed spatial and statistical
analysis performed.

A representative sample of the results is given below.

The analysis performed in this study shows a clear relationship of increased landslide
occurrence along the Gault Clay / Grey Chalk interface. This aligns with the published
literature which highlighted the inherent slope instability at the Gault Clay / Grey Chalk
bedrock interface. (The study did not sub-divide the Grey Chalk layer to examine effects
in the Zig Zag to Melbury Chalk Marl interface). As for the Grey Chalk / White Chalk
interface, landslide risk appears minimal as there are no recorded landslides in the
National Landslides Database where these two chalk subgroups meet. (White Chalk is
above the Grey chalk but is not present at Broad Town).

Due to the dip being negligible at approximately 0° for both bedrock interfaces, the
strike angle and any subsequent relationships formed are irrelevant. Thus bedrock strike
and dip is viewed as having no bearing on landslide susceptibility.

Statistical analysis has shown that the following four classes of slope angle experience a
disproportionate number of landslides:

e 0°tob°

e 25°to 30°
e 30°to 35°
e 35°to40°

Landslide susceptibility is found to increase as the slope increases from 25° to 40° ;
this compliments the work reported in the literature where a 30° to 35° maximum
stable slope angle has been proposed for natural chalk escarpments. However, the
slope angle class of 0° to 5° is an anomalous result which does not fit this trend and is
unexpected based on literature. This result is likely caused by a systematic error
whereby some landslides have been plotted in the landslide database at the base which
would have an uncharacteristically small slope angle compared to the rest of the slide.
The Figure 20 below plots the ratio of ridge slope to landslide. A number greater than
one indicates more susceptibility to landslip. As can be seen slopes >35° are highly
likely to have landslips.
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Figure 20: Slope angle bar graph for landslides to ridgeline ratio

The slope aspect (ie direction the slope faces) surprisingly has some impact as slopes
facing in the West — North-west — North direction all have a ratio of occuring greater than
one. There are suggestions in the literature that this may be due to less direct sunlight
on those slopes and hence less drying out of the soils after saturation. Whilst slopes
facing south also seem to exhibit higher landslips, this is not born out by adjacent
facings and so no conclusion can be drawn on southern facings.
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Figure 27: Slope aspect bar graph for landslides to ridgeline ratio
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The predominant relationship found between rainfall events and landslides is that
extreme precipitation is experienced in both the hours and days prior to landslide
occurrence. On a monthly scale, another relationship identified is that landslides occur
during months of high precipitation as compared to other months in the same preceding
5 year period. The relationship between monthly rainfall and landslide occurrence
appeared weaker than that from the daily/ 12-hourly rainfall peaks. These findings and
the stronger relationship displayed between landslide occurrence and daily/ 12-hourly
than monthly rainfall trends imply that short term oversaturation of the soil induces
landslides. Therefore, this validates prior published research of how intense rainfall
events cause landslides. An example of the relationship between rainfall and one
specific landslip is shown in Figure 33.
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Figure 33: Sum of daily precipitation totals at Larkhill monitoring station for December 2009-2013

It is recommended that in future research the following aspects are considered:

o Assessment of other chalk hill figures. The South of England is home to many
famous chalk hill figures.

¢ Depth to bedrock analysis. Depth to bedrock is an important factor which
influences landslide susceptibility. This was omitted due to resource limitations.

e Methods of landslide mitigation. Research into the best methods for mitigating
and manging slopes at risk would complement this study.

The Thesis concludes that Broad Town is susceptible to landslides due to its underlying
bedrock geology, and the angle and aspect of its scarp slopes. The hill figure meets all
of the criteria outlined in the discussion for increasing susceptibility to landslide
occurrence: its bedrock geology sits upon the Gault Clay / Grey Chalk interface; its slope
angle (25° to 30° ) is within the range of 25° to 40° ; and its slope aspect is North-
West facing.
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4 Informal Geotechnical Opinion on Landslip Mitigation

In order to assess whether any immediate action needed to be taken to proactively
prevent any future landslips, an academic geotechnical expert who lives locally
volunteered to inspect the slope. His findings are given below:

“| went to the Broad Town White Horse on Sunday 24" Nov 2024, | walked over the
entire site. As you mentioned it is a very steep slope. On the walk towards the White
Horse | was able to see that there has been several historical noticeable landslips along
the escarpment to the west of the White Horse. | am also aware that there was a
considerable slope failure adjacent to Broad Town several years ago. So historically
there is evidence of ongoing shallow and very occasionally deeper landslides in this
area.

As you highlighted there is evidence of two small shallow landslides below the White
Horse, the most recent is the larger of the two and directly under the White Horse. The
crown of both of these landslides are at the same height and coincide with a minor break
of slope. Above the landslides the slope is slightly shallower. | had a look at both the
crown and the base of the landslides for any evidence of water seepage either shallow
or along discontinuities in the chalk, there was no evidence of any water seepage. It is
worth noting that the landslides are covered in chalk collapse material and weathered
chalk obscuring the fresh face, making it harder to see any potential seepage from the
chalk, but | was there during the height of storm Brent.

| investigated the crest of the slope above the White Horse to see if there was any
adverse drainage, there was no evidence of water ponding or streaming down the slope
face and there was no evidence of runoff from fields.

My view would be that these recent small shallow landslides under the White Horse are
just a continuation of natural processes. There is evidence that they have occurred in the
past and at different heights in the slope but at the White Horse they are restricted to the
steeper base of the slope at the moment. With regards to remediation | do not think
drainage would be particularly effective in this situation.”

In conjunction with the current resident of Littleton Farmhouse, Derek Greer and Andrew
Law made an inspection of the top of the escarpment after a period of heavy rain. The
following diagram shows the water drainage pattern from the top field. This would
support the above assessment that direct water ingress from the top field onto the white
horse or surface soil is not happening. The water in top field soaks through the porous
chalk or drains away through the nearby gully. The former of these might cause issues if
the water then emerges at a geological boundary on the slope face causing weakness.
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5 Conclusions and Recommendations

The escarpment at Broad Town is susceptible to landslips as it experiences the factors
which make landslips more likely:

e The underlying bedrock geology with the Zig-Zag chalk to West Melbury Marly
Chalk interface near the top of the slope and the West Melbury Marly Chalk to
Upper Greensand or Gault Clay interface nearer the bottom of the slope.

o The steep slope angle (25° to 40°)

e The North-West aspect of its scarp slopes.

Regarding when a landslip will occur this is not possible to predict. However it has been
shown that a landslip is more likely following a period of extreme rainfall — significant
rainfall in the preceding month and in particular extreme rainfall in the days preceding
the landslip.

Inspection has shown that water runoff is not a factor, rather the water is saturating the
soil and seeping through the chalk into the bedrock interfaces. Hence drainage to divert
water runoff is not a mitigation. Avoiding water build up in the fields above the horse
would potentially be helpful.

Sponsoring or encouraging further research by University of Bath including slope
stabilization options or soil/chalk moisture geophysics monitoring could be a sensible
step.

Perhaps the most useful practical step which could be taken is to establish a panel of
experts and local volunteers who could periodically review the state of the white horse
and its close escarpment. This panel could also meet at any time of crisis to agree
immediate actions and address access to sufficient funding to take avoidance/ adaption/
restoration actions. Should this recommendation go forward the involvement of the
Broad Town White Horse Restoration Group, hill figure experts and local representative
bodies such as North Wessex Downs National Landscape and Parish Councils is
encouraged.
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