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Dear Ms Ma,

We reply to CEDD' s comments.

CEDD comments

Please find the enclosed NTHS Report for your reference.
Simultaneously, about the Natural Terrain Hazard Study Report, the applicant who filed the report 
earlier is deceased, the deceased applicant is my uncle, 
so i got the NTHS report from my family, i have my family's consent to use this NTHS report and I 
will take all responsibility by this report.
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Executive Summary

BC+S Limited was commissioned to undertake a natural terrain hazard study (NTHS) for a new
development of New Territories Exempt Houses (NTEH), Lot 45 S.D, S.O, S.P, S.Q, S.R and S.AH
DD213, in Lung Mei Tsuen, Sai Kung.

Based on the findings from the detailed aerial photograph interpretation and the engineering
geological mapping, there is no evidence that either landslides or boulder falls will impact the
proposed NTEH development at Lot 45 S.D, S.O, S.P, S.Q, S.R and S.AH DD213.
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1 Introduction
BC+S Limited was commissioned to undertake a natural terrain hazard study (NTHS) for a new
development of New Territories Exempt Houses (NTEH), Lot 45 S.D, S.O, S.P, S.Q, S.R and S.AH
DD213, in Lung Mei Tsuen, Sai Kung. This report presents the findings and the assessment
results of the study.



2 Desk Study
2.1 Site and Study Area
The proposed NTEH development is located on an abandoned agricultural land in Lung Mei
Tsuen (Plates 1 and 2). The proposed development is situated at the toe of a south-westerly
facing natural terrain, immediately below Lung Mei Tsuen Road.

A search on the Historical Landslide Catchment Inventory (HLCI) on the Slope Information
System (SIS) website showed that there was no HLC identified on the natural hill slope above
the proposed NTEH development.

The boundary of the study area is determined from a topographical map of scale in 1:5,000,
which consists of the upslope catchment of the natural hill slope above the proposed
development and Lung Mei Tsuen Road. The slope aspect of the study area is generally
southwest facing. Its elevation rises from +60mPD along Lung Mei Tsuen Road, to +230mPD
along Chuk Yeung Road. The upper hill slope above the Chuk Yeung Road is southeast facing
and it is separated from the study area by the 4m wide Chuk Yeung Road. The upper hill slope
is not included in this study due to its slope aspect and no evidence of past instability from
desk study and aerial photograph interpretation. The location of the proposed NTEH
development and the boundary of the study area are presented in Figure 1.

2.2 Geology
The Hong Kong Geological Survey of scale 1:20,000 Solid and Superficial Geology Sheet 8 -
Sai Kung (GCO , 1989) and the corresponding Hong Kong Geological Memoir No. 4 (P.J.
Strange, R. Shaw and R. Addison, 1990) shows that the study area is underlain by undivided,
mainly coarse ash tuff of the Tai Mo Shan Formation (JTM). The lower foot slope of the study
area, the proposed development and the abandoned agricultural land are situated on debris
flow deposits. There are a NE-SW trending fault and a NE-SW trending photogeological
lineament at approximately 150m northwest and approximately 110m southeast respectively
to the study area. The solid geology of the site was further recognised as coarse ash crystal
tuff of the Long Harbour Formation in the Pre-Quaternary Geology of Hong Kong (R.J. Sewell,
S.D.G. Campbell, C.J.N. Fletcher, K.W. Lai and P.A. Kirk, 2000). The regional geology of the study
area is reproduced in Figure 2.

Previous ground investigation was carried out under the Agreement No. CE47/96 for the
project of improvement of Lung Mei Tsuen Road.  Drillhole, BH1, is located near the toe of
the study area (Figure 2).  A 2.6m thick of debris flow deposit, 15.8m thick CD tuff and 7.7m
thick CD/HD tuff and 6.05m thick MD/SD tuff were encountered in this drillhole.

A Boulder Study of Hong Kong for Agreement No. CE34/97, titled Territory-Wide Quantitative
Riask Assessment of Boulder Fall Hazards was carried out to cover the study area in Map Sheet
No. 8 in August 1998. However, the study area was not selected for study. (refer to Appendix A
with the study area location))



2.3 GAPS Report
The Geotechnical Area Studies Programme (GASP Report IX - East N.T. 1988) classified the
natural hill slope as insitu terrain with general slope gradient steeper than 30 degrees, and the
hill slope is underlain predominantly by coarse tuff with less than 1m soil horizon. Colluvium
was mapped along the drainage line DL1, below Chuk Yeung Road and on the foothill. The
proposed NTEH development area was zoned within potential development area but with
local geotechnical constraints and high geotechnical limitations, such that requiring high
engineering cost for development.

2.4 Past Instability Records
The location of the past instabilities in the vicinity of the study area is reproduced in Figure 2,
which are extracted from Geotechnical Engineering Office’s (GEO) Enhanced Natural Terrain
Landslides Inventory (ENTLI) and Large Landslide Study (LLS) (Scott Wilson, 1999). A relict
landslide feature, 08SWA0103E, was identified on the upper hill slope of the study area on the
basis on the interpretation of a stereopair of 1963 aerial photographs.

The LLS identified a large landslide feature, 8SW-AL012, along the natural drainage line within
the study area, which is topographically confined by the drainage line.

The ENTLI and LLS are solely based on the interpretation of the aerial photographs without
field verification. The accuracy of the results depends on the vegetation cover, shadow of
nearby objects, flight height, image clarity, camera angle, location of the feature on the aerial
photograph and film (A Basic Guide to Air Photo Interpretation in Hong Kong, Ho H.Y., King J.P.
& Wallance M.I., 2006). In view of these, the exact locations of the two features were inspected
and verified in field mapping, and the results are summarised in Section 4.

2.5 Previous natural terrain study
No previous natural terrain hazard study (NTHS) was carried out in the close proximity of the
study area. And, no previous NTHS record was found for Lung Mei Tsuen Road, which is
situated directly at the foothill of the study area. It is noted that modification/road widening of
Lung Mei Tsuen Road was being undergone by the Highways Department at the time of field
mapping in December 2010 and January 2011 (Plate 3).

2.6 Anthropogenic features
Chuk Yeung Road along the upper boundary of the study area and Lung Mei Tsuen Road were
constructed before the 1940s. There is no man-made slope in the vicinity of the study area
and the proposed NTEH development.



3 Review of Aerial Photographs
3.1 Site history
The natural hill slope above the proposed NTEH development was covered with ground
covers and shrubs before the 1950s. Agricultural terraces were identified near the headstream
of the ephemeral drainage line (DL1). Frequent woodcutting by local villagers was possibly
carried out for household use in the 1950s and 1960s. The density of vegetation on the hill
slope has increased since the 1960s. The hill slope surface was completely covered by the
canopies of tall trees after the 1980s.

The access roads, Chuk Yeung Road and Lung Mei Tsuen Road, were built before the 1940s.
Modification/road widening of the Lung Mei Tsuen Road was commenced in 2008 and the
construction works were still being carried out at the time of field mapping for this study in
December 2010 and January 2011.

The proposed NTEH development is situated on abandoned agricultural lands. Active
agricultural activities were found before the 1980s. The agricultural lands were possibly
abandoned after the 1980s. Developments of NTEHs have been carried out since 2000.

3.2 Preliminary Geomorphological Model
The natural hill slope can be broadly divided into two terrain units, the middle slope terrain
unit and the lower slope terrain unit, and they are shown in Figure 5. The upper slope terrain
unit extends from +86mPD to +230mPD. Five ephemeral drainage lines (DL1 to DL5) are
identified within this terrain unit, which formed wide and elongated depressions on the
surface of the hill slope. This terrain unit is mainly erosional terrain, which dominated by
processes of erosion. Superficial deposits of valley colluvium possibly exist along these
ephemeral drainage lines, which possibly compose of mainly semi-sorted, ungraded and
immature gravels, cobbles and boulders in matrix of silt and sand. The LLS record 8SW-AL012
is situated at the ephemeral drainage line DL1 with its crown at the headstream and its trial
along the side-slopes of the drainage line.

The debris of the large landslide formed a debris lobe on the lower slope terrain unit, which
extends from +58mPD to +86mPD. The debris lobe formed a gently sloping open hill slope
with a flatland at its lower reach and along the Lung Mei Tsuen Road. The lower slope terrain
unit is mainly dominated by deposition of transported materials from the middle slope terrain.

Abandoned agricultural lands (from +53mPD to +58mPD) are present between Lung Mei
Tsuen Road and the river (Hang Cho Shui), and they are part of the debris lobe but the
materials were largely disturbed by the agricultural activities.

From the 1963 aerial photographs, the location of the ENTLI 08SWA0103E is at the middle
slope terrain, and it appears as a shallow bowl-shaped depression alongside an unpaved
footpath.



4 Engineering Geological Mapping
Engineering geological mapping was carried out in December 2010 and January 2011, and the
findings are presented in Figure 4. An engineering geological map for the study area is shown
in Figure 5, which incorporates geomorphological observations and have been compiled from
API and field mapping. The traverse of the field mapping is given in Figure 17.

The catchment above the proposed NTEH development was generally southwest facing. The
middle slope terrain sloped gently at 15 degrees to 35 degrees with steeper slopes along the
side-slopes of the drainage lines (see Figures 6, 7 and 8). The study area surface was covered
with residual colluvium, which comprises mainly poorly sorted silty fine to coarse sand with
much fine to coarse gravels and cobbles, and some boulders. Profile of residual colluvium was
well exposed along the drainage lines for examination, and the general thickness was about
0.5m to 1.5m. The gravels, cobbles and boulders are mainly immature, moderately to slightly
decomposed coarse ash crystal tuff. Boulders with various sizes ranged from 0.2m to 2.5m
semi-exhumed and deposited on the upper portion of the middle slope terrain (Plate 4).

Five ephemeral drainage lines, namely DL1 to DL5, were found within the study area. The
drainage lines formed wide, shallow and elongated depressions on the middle slope terrain.
Under cutting of existing trees were noted along the side-slopes, which formed steeper
gradients ranged from 25 degrees to 50 degrees. The ephemeral drainage lines inclined at
15 degrees to 25 degrees, and occasionally less than 15 degrees. Bouldery colluvium
comprised immature deposits of angular to subangular boulders and some cobbles in matrix
of sand, silt and gravels, which are possibly originated from the transportation of the exhumed
boulders. The boulders were interlocked with moss and lichen spread over their surfaces. The
immaturity of the angular and subangular boulders suggests that they were not transported
much (Plate 5). The approximate thickness of the bouldery colluvium was about 0.2m to
0.35m.

The northern proposed development is situated immediately below Lung Mei Tsuen Road,
which is about 4m wide. The southern proposed development is situated at the toe of the
gentle footslope, which inclined at about 15 degrees to 20 degrees.

The geometry of the drainage lines was mapped and cross sections across them are shown in
Figures 9 to 16. The values of channelisation ratio (CR) of the drainage lines DL2 to DL5 were
larger than 8. The CR of the majority of the drainage line DL1 is larger than 8, while the CRs at
the headstream and the lower sections are less than 8. Shallow features of erosion, typically
1.5m to 3m wide and 1m to 1.5m deep, were noted at the headstream of the DL1 (Plates 6 and
7). Rock outcrop of highly to moderately decomposed coarse ash crystal tuff was noted at the
lower section of the DL1, and seepage was noted from the rock outcrop (Plates 8 and 9). A
deeper feature of erosion (2.5m (W) x 1.5m (D)) was found near at the lower section of the
DL1, which formed a steeper side-slope and exposed the underlying bedrock. This feature was
possibly formed by undercutting of existing trees on one side of the side-slope.



Drainage lines DL1 and DL5 terminated at the unpaved footpath across the study area on the
lower slope terrain. The lower slope terrain was gently sloping at less than 15 degrees and
about 15m wide, at which boulders deposited on the surface.

Field inspection was also carried out during the wet season from June 2011 to August 2011.
No steady water flow was noted along 5 ephemeral drainage lines.

The locations of the ENTLI 08SWA0103E and its vicinity were inspected during engineering
geological mapping. A cutting surface was found on the upslope side of an unpaved footpath
grown with ground mass and short shrubs (Plates 10 and 11), which it was possibly identified
incorrectly as a relict landslide scarp. It is believed that this cutting was formed in association
with the formation of the unpaved footpath.

The mapping of feature 8SW-AL012 was solely based on the aerial photographic
interpretation without verification by field mapping. Based on the recent mapping for this
study, discrete sections of abandoned agricultural terraces were mapped along the drainage
line DL1. A dry packed random rubble wall was found on the middle hill slope and it was
approximately 1m from the top of the western side-slope of the drainage line DL1 (Plate 13).
No landslide scar and landslide debris was mapped in and in the vicinity of the location of the
LLS. The anthropogenic features along the drainage line DL1 were possibly misidentified as
landslide.

A 1m high dry packed random rubble wall was present on the upper hill slope and above the
headstream of the drainage line DL1, which is approximately 5m long (Plate 12). The walls
were possibly constructed by the local villagers for cultivation activities. A 2m high masonry
wall was built immediately below the Chuk Yeung Road about 4m away from the headstream
of the DL2 (Plate 14), which was possibly built when the road was formed.

A flat channel of 300mm to 500mm wide was built on the along the upslope side of Chuk
Yeung Road (Plate 15), and runoff would flow and follow the drainage to downhill.

The extent of the anthropogenic feature is shown in Figure 4. It was no other anthropogenic
feature was identified in the study area.



5 Natural Terrain Hazard Model
The upper middle slope terrain is covered with colluvium and semi-exhumed boulders on
gently sloping surface. Boulders will be transported and enter the drainage lines due to the
topography once triggered by erosion of the founding materials. The boulders will be stopped
by the interlocked bouldery colluvium and then deposited along the drainage lines. No
surface water flowed in the drainage line at the time of mapping, and surface runoff from
Chuk Yuen Road and the upper hill slope is collected by the existing surface drainage system
with 300-500mm flat channel built along the road. It is likely that the drainage lines only carry
minor surface runoff during rainfall.

The boulders along the drainage lines were immature with angular to subangular in shape and
interlocked, and covered with moss and lichen, which suggest that transportation of the
boulders along the drainage lines is not frequent. Shallow erosion was noted at the
headstream of the DL1 but sections with CR larger than 8 existed at the lower section of the
DL1, where the eroded materials will be deposited. The CRs of the majority of the DL1 are
larger than 8, which suggests that channelisation along DL1 is unlikely to happen. The wide
and shallow DL2 to DL5 with CRs larger than 8 suggests that channelisation is unlikely to
happen.

The wide flatland, with gradient less than 15 degrees and with some areas even inclined less
than 9 degrees, is present behind the proposed NTEH development for the deposition of any
transported materials from the middle slope terrain. Apart from the flatland, the 4m wide
Lung Tsuen Road provides further space for the deposition of any transported materials
before reaching the proposed northern NTEH development.  From the API, there was no
evidence of stockpiling of fill materials at this flatland by human activities.

The gentle footslope between Lung Mei Road and the proposed southern NTEH development
inclined at less than 15 degrees, and there was no past instability observed and recorded. This
suggests that open hill slope landslide is unlikely to occur.



6 Hazard Assessment
6.1 Natural Terrain Hazard Modes

The Design Event Approach is adopted in this report to assess the natural terrain hazards
based on 5 generic landslide hazards based on the GEO Report No. 138.

No open hillslope landslide was identified within the Study Area. Based on the ENTLI records,
4 open hillslope landslides were identified within the adjacent catchments.

From field mapping, 5 ephemeral drainage lines were verified. Based on the site measurement,
the CRs of the majority of the drainage sections were found less than 8 and inclined at 15
degrees to 25 degrees, and occasionally less than 15 degrees. Based on field mapping, no
steady water flow was found in the wet season. Bouldery colluvium comprised angular
boulders and some cobbles in matrix of sand, silt and gravels. The boulders were interlocked.
The angularity of the boulders suggests that they were not transported much. No evidence or
record of recent and relict failure was recorded and mapped along the drainage lines, and no
event of sign of erosion was noted as well. Only under cutting of existing trees was found
along the drainage sides. It is considered that they do not pose channelised debris flow
hazard within the Study Area. Based on the observation of the interlocked boulders, the
entrainability of the boulder colluvium is considered as minor.

Apart from the conclusion drawn from field mapping, debris mobility modelling along the
ephemeral drainage line DL1 is simulated to assess the likelihood and severity of any potential
debris flow hazard to the proposed development. Three cases are considered and assessed,
and their flow paths depicated on a digital elevation model are illustrated in Figure S1. In view
of the lack of previous incident within the study area, a volume of 100m3 landslide debris is
assumed in all cases. In case 1, a potential open hillslope landslide is assumed at the drainage
head. In case 2, a landslide debris is assumed coming from the ephemeral draiange line DL1.3.
In case 3, landslide debris is assumed coming from the ephermeral drainage line DL1.4. An
entrainable depth of 0.2m is also assumed along the flow paths.  According to GEO Report
No. 104, Frictional Rheological model has been adopted for open hillside landslide section
and voellmy rheological model has been adopted for channelised debris flow section in this
assessment, which are summarised in Table 6.1. The simulation is performed on software
DAN-W (release 9). The results are given in Figures S2 to S4 and are summarised in Table 6.2,
which show that no debris would reach the proposed development.

Table 6.1 – Parameters of rheological models adopted in the DMM assessment
Rheological
model

Apparent angle
of friction

Turbulence
coefficient

Remarks

Frictional rheological
model

25 degrees - for open hillslope landslide

Voellmy rheological
model

11 degrees 500ms-2 for channelised debris flow





Table 6.2 – Parameters for the DMM assessment
Case Unit weight

of debris
Source
volume

Final
volume

Travel
distance

Affecting proposed
development

1 18kNm-2 107.85m3 107.85m3 0m no
2 18kNm-2 105.70m3 245.78m3 250.34m no
3 18kNm-2 108.69m3 153.34m3 128.92m no

No prominent rock outcrop was found within the Study Area. Hence there was no rockfall
hazard within the study area.

Colluvial boulders were found along the ephemeral drainage line DL1. They were
clast-support and interlocked, and no unstable boulders along ephemeral drainage line were
mapped

In field mapping, boulders with various sizes ranged from 0.2m to 2.5m were found within the
study area. The potential trajectories of these boulders are generated on a digital elevation
model developed from 1:1,000 topographic map. The trajectories show that boulders
deposited on the upper and middle portions of the middle slope terrain would enter the
drainage lines once triggered. Seven boulders on the lower portion of the middle slope terrain
and the lower slope terrain have potential trajectories would reach the proposed
development. The trajectories are given in Figure S5. Boulder fall hazard assessment of the 7
boulders have been assessed on software CRSP by considering the most unfavourable
spherical shape of the boulder with a maximum diameter of 2.5m. The parameters are
estimated from field mapping and reference to Chau et al, 1996, which are summarised in
Table 6.3. The assessment results are presented in Figures S6 to S12 and summarised in
Table 6.3, which show that no boulder would fall in and in the vicinity of the proposed
development. Therefore, there was no boulder fall hazard within the study area.

Table 6.3 – Parameters for boulder fall assessment
Case Rock block

shape
Surface
roughness

Tangent
coefficient
for soil

Normal
coefficient
for soil

Percentage of boulder
reach the proposed
development

Case 1 spherical 0.1 0.567 0.393 0%
Case 2 spherical 0.1 0.567 0.393 0%
Case 3 spherical 0.1 0.567 0.393 0%
Case 4 spherical 0.1 0.567 0.393 0%
Case 5 spherical 0.1 0.567 0.393 0%
Case 6 spherical 0.1 0.567 0.393 0%
Case 7 spherical 0.1 0.567 0.393 0%

Based on API and site inspection, no signs of distress, such as soil creeping and tension cracks,
were observed within or in the vicinity of the study area. No geomorphological evidence of
relic events and landslides in the vicinity of the site. Deep-seated failure for the study area is
considered unlikely.

6.2 Landslide Susceptibility



No evidence or record of recent and relic failure was identified within study area. Process of
potential surface erosion and undercutting of drainage sides were identified. A review of past
aerial photographs was carried out. No environment change to the overall setting of the
terrain, such as hill fires and construction upslope. Based on the Table 4 of GEO Report No.
138, the study are has a low susceptibility and Susceptibility Class D to the open hill slope
landslide. And the susceptibility and Susceptibility Class of channelised debris flow triggered
by open hill slope landslide are low and Class D respectively.

With reference to the SPR1/2004 the facility group of the proposed NTEH development is
categorised as facility group 1a. The proximity of the NTEH development is moderately close
(Figures 7 and 8). Based on the Table 3 of GEO Report No. 138, the consequence class of the
NETH development is II.

Following the matrix of the Table 2 of GEO Report No. 138, further study of natural terrain
hazard is not required for this proposed NTEH development.



7 Conclusions
Based on the findings from the detailed aerial photograph interpretation and the engineering
geological mapping, there is no evidence that either landslides or boulder falls will impact the
proposed NTEH development at Lot 45 S.D, S.O, S.P, S.Q, S.R and S.AH DD213, in Lung Mei
Tsuen, Sai Kung.
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Table 1 – Aerial photograph Interpretation

Aerial Photograph Inspected Key Issues

Photo ref#: 
Date: 
Flight height:

4056, 4057
10 Nov 1945
20,000 ft

The Chuk Yeung Road was built. There was an unpaved footpath across 
the upper hill slope of the study area. This footpath cut across the Chuk 
Yeung Road to form a short-cut road.

There was an unpaved footpath across the lower footslope of the study 
area.

The area for the proposed NTEH development was covered with trees and 
ground cover.

Photo ref#: 
Date: 
Flight height:

0043, 0044
18 Nov 1954
29,200 ft

No signature change.

Photo ref#: 
Date: 
Flight height:

0127, 0128, 0078
28 Dec 1956
16,700 ft

The upper hill slope of the study area was covered with ground cover and 
shrubs. The middle hill slope is covered with shrubs and trees, where tall 
trees grew along the ephemeral drainage line. Tall trees grew on the surface 
of the lower footslope and on the surface of the gentle hill slope 
immediately east to the study area.

Farmland was formed on the area for the proposed NTEH development, 
where unpaved footpaths are clearly seen among the farmland.

Photo ref#: 
Date: 
Flight height:

91, 90
26 Oct 1961
30,000 ft

No signature change

Photo ref#: 
Date: 
Flight height:

9663, 9664
19 Feb 1963
3,900 ft

The natural hill slope can be broadly divided into two terrain units, the 
middle slope terrain unit and the lower slope terrain unit. The upper 
slope terrain unit extends from +86mPD to +230mPD. Five drainage lines 
(DL1 to DL5) are identified within this terrain unit, which formed wide 
and elongated depressions on the surface of the hill slope. This terrain 
unit is mainly erosional terrain. Superficial deposits of valley colluvium 
possibly exist along the drainage lines, which possibly composes of mainly 
semi-sorted, ungraded and immature gravels, cobbles and boulders in 
matrix of silt and sand. The LLS record L012 is situated at the drainage 
line DL1 with its crown at the headstream and its trial along the side-
slopes of the drainage line. The large landslide is mostly degraded or 
possibly as a result of multiple landslides. 

The debris of the large landslide formed a debris lobe on the lower slope 
terrain unit, which extends from +58mPD to +86mPD. The debris lobe 
formed a gently sloping open hill slope with a flatland at its lower reach 
and along the Lung Mei Tsuen Road. The lower slope terrain unit is 
mainly dominated by deposition of transported materials from the middle 
slope terrain.

Abandoned farmlands (from +53mPD to +58mPD) are present between 
Lung Mei Tsuen Road and the river (Hang Cho Shui), and they are part of 
the debris lobe but the materials were largely disturbed by the agricultural 
activities. Floodplains exist on both sides of the river.

The location of the ENTLI 08SWA0103E is at the middle slope terrain, 
and it appears as a shallow bowl-shaped depression alongside an unpaved 
footpath.



Aerial Photograph Inspected Key Issues

Photo ref#: 
Date: 
Flight height:

2645, 2646
13 Dec 1964
12,500 ft

More shrubs and trees grew along the drainage line (DL1).

Photo ref#: 
Date: 
Flight height:

2310, 2311
03 Oct 1972
13,000 ft

No significant change

Photo ref#: 
Date: 
Flight height:

3244, 3245
20 Feb 1973
5,000 ft

Photo ref#: 
Date: 
Flight height:

9808, 9809
21 Nov 1974
12,500 ft

A photolineament extending form the junction road of the upper Chuk 
Yeung Road to the village houses in the lower Lung Mei Tsuen.  It was 
possibly an overhead cable.

Photo ref#: 

Date: 
Flight height:

11963, 11964, 
11759
24 Dec 1975
12,500ft

More vegetation grew on the surface of the middle hill slope and lower 
footslope.

Photo ref#: 

Date: 
Flight height:

12309, 12310, 
12311
16 Jan 1976
6,000 ft

The unpaved footpath across the upper hill slope was covered with 
vegetation.

The farmland in and in the vicinity of the proposed NTEH development 
were possibly abandoned.

Photo ref#: 
Date: 
Flight height:

23154, 23155
07 Nov 1978
4,000 ft

More vegetation grew on the surface of the middle hill slope and the lower 
footslope.

Tall trees and more vegetation grew along the ephemeral drainage line 
DL1.

The farmland in and in the vicinity of the proposed NTEH development 
were abandoned, where ground cover started to grow on the footpaths 
within the farmland.

Photo ref#: 
Date: 
Flight height:

25981, 25982
05 July 1979
4,000 ft

Few trees and shrubs grew below the Chuk Yeung Road.

Photo ref#: 
Date: 
Flight height:

35467, 35468
30 Dec 1980
4,000 ft

A strip of vegetation clearance and a shallow trench were formed across 
the study area, from the upper road junction of the Chuk Yeung Road to 
the Lung Mei Tsuen.  It was possibly in association with the installation of 
buried power cable.

Photo ref#: 
Date: 
Flight height:

37337
17 May 1981
4,000 ft

No significant change

Photo ref#: 
Date: 
Flight height:

44037, 44038
20 Sep 1982
5,000 ft

More vegetation grew within the depression at the upper hill slope.

Photo ref#: 
Date: 
Flight height:

51058, 51059
29 Nov 1983
4,000 ft

Denser vegetation grew on the surface of the middle hill slope and lower 
footslope, and on the upper hill slope below the Chuk Yeung Road.

Photo ref#: 
Date: 
Flight height:

57430, 57431
23 Nov 1984
4,000 ft

Lung Mei Tsuen Road was started to build from the road junction to the 
Lung Mei Tsuen across the lower footslope of the study area.



Aerial Photograph Inspected Key Issues

Photo ref#: 
Date: 
Flight height:

A03371, A03372
15 Nov 1985
4,000 ft

Lung Mei Tsuen Road was completed.

Photo ref#: 
Date: 
Flight height:

A08141, A08142
21 Dec 1986
10,000 ft

No significant change.

Photo ref#: 

Date: 
Flight height:

A09797, A09798, 
A09799
12 Jul 1987
4,000 ft

The Lung Mei Tsuen Road was possibly widened. 

Photo ref#: 
Date: 
Flight height:

A15437, A15438
04 Nov 1988
4,000 ft

Strip of minor vegetation clearance on the natural hill slope, which was 
sub-parallel to the drainage line DL1. It is possibly related to the 
installation of buried cable. 

Photo ref#: 
Date: 
Flight height:

A17762, A17763
15 Aug 1989
4,000 ft

No significant change.

Vegetation grew on the hill slope became denser.

No significant change.

Vegetation grew on the hill slope became denser.
Photo ref#: 
Date: 
Flight height:

A23230, A23231
12 Oct 1990
2,000 ft

Photo ref#: 
Date: 
Flight height:

A27090, A27091
13 Sep 1991
2,000 ft

Photo ref#: 
Date: 
Flight height:

A31633, A31634
22 Jun 1992
4,000 ft

Photo ref#: 
Date: 
Flight height:

CN5145, CN5146
02 Nov 1993
3,000 ft

Ground cover grew on the surface of the upper hill slope, where shrubs 
and trees grew at the depression near the upper headstream of the 
ephemeral drainage line DL1.

Photo ref#: 
Date: 
Flight height:

CN10861, 
CN10862
02 May 1995
2,500 ft

No significant change.

Photo ref#: 
Date: 
Flight height:

CN21222, 
CN21223
31 Oct 1998
4,000 ft

Photo ref#: 
Date: 
Flight height:

A50422, A50423
27 Oct 1999
4,000 ft

Photo ref#: 
Date: 
Flight height:

CN26821, 
CN26822
01 Jul 2000
4,000 ft

A NTEH development was carried out immediately south to the proposed 
NTEH development.

Photo ref#: 
Date: 
Flight height:

RW00008, 
RW00009
18 Jun 2001
7,000 ft

Ground cover and sparse shrubs grew on the upper hill slope. Shrubs and 
trees grew on the surface of the upper hill slope below the Chuk Yeung 
Road.

Tall trees grew on the middle hill slope and lower footslope.



Aerial Photograph Inspected Key Issues

Photo ref#: 
Date: 
Flight height:

CW39086, 
CW39087
07 Mar 2002
7,000 ft

No significant change

Photo ref#: 
Date: 
Flight height:

CW50268, 
CW50269
27 Sep 2003
4,000 ft

Dense shrubs and trees grew on the surface of the depression at the upper 
hill slope.

Photo ref#: 
Date: 
Flight height:

CW58572, 
CW58573
08 Aug 2004
4,000 ft

New NTEH development and new access roads were carried out on 
construction sites south and southeast to the proposed NTEH 
development. 

Photo ref#: 
Date: 
Flight height:

CW67426, 
CW67427
31 Oct 2005
4,000 ft

No significant change

Photo ref#: 
Date: 
Flight height:

CW70614, 
CW70615
08 Feb 2006
4,000 ft

Photo ref#: 
Date: 
Flight height:

RW08729, 
RW08730
02 Feb 2007
6,000ft

Photo ref#: 
Date: 
Flight height:

CS15699, 
CS15700
27 Jul 2008
6,000 ft

Road widening/modification of the Lung Mei Tsuen Road was carried 
out.

The surface of the study area was completely covered with dense 
vegetation.

Photo ref#: 
Date: 
Flight height:

CS24891, 
CS24892
23 Nov 2009
6,000 ft



Figure S1 – Trajectories of potential boulder fallElevationElevationElevationElevation220.078 - 242.4197.756 - 220.078175.433 - 197.756153.111 - 175.433130.789 - 153.111108.467 - 130.78986.144 - 108.46763.822 - 86.14441.5 - 63.822Trajectory of boulder fallstimulatedTrajectory of boulder fall(enter drainage line)



Figure S2 – Trajectory 1

Proposed NTEH 

development



Figure S3 – Trajectory 2

Proposed NTEH 

development



Figure S4 – Trajectory 3

Proposed NTEH 

development



Figure S5 – Trajectory 4

Proposed  NTEH 

development



Figure S6 – Trajectory 5

Proposed NTEH 

development



Figure S7 – Trajectory 6

Proposed NTEH 

development



Figure S8 – Trajectory 7

Proposed NTEH 

development



Figure S9 – Flow path 1

ElevationElevationElevationElevation220.078 - 242.4197.756 - 220.078175.433 - 197.756153.111 - 175.433130.789 - 153.111108.467 - 130.78986.144 - 108.46763.822 - 86.14441.5 - 63.822Flow path along drainageline DL1Landslide source
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Figure S10 – Flow path 1 (landslide source 1) 

Proposed NTEH 

development

Lung Mei Tsuen
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development

Figure S11 – Flow path 2 (landslide source 2)

Lung Mei Tsuen

Road 



Figure S12 – Flow path 3 (landslide source 3)
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