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Abstract 

 
Air pollution problem has been worsening in Hong Kong, bringing not only inconvenience to our 

daily life but also harm to our health. Green is the best solution to this problem. This gave us the 

inspiration to investigate on the relationship between the aspects of slope and vegetation cover in 

Hong Kong, so that a better planning of vegetation in Hong Kong in the future can be facilitated, by 

taking reference to this investigation on the types of plants that are more suitable for planting at 

places of different aspects of slope.  

 

Being the miniature of Hong Kong, Victoria Peak was the studying field of our investigation. We aim 

to investigate the relationship between aspects of slope and vegetation cover in Hong Kong by 

studying on the diversity and characteristics of plants in the North and the South slope of Victoria 

Peak. Measuring the temperature, humidity, light intensity and wind speed on Harlech Road (South) 

and Lugard Road (North), we can compare the difference of the physical conditions in different 

directions. Not only did we observe the features of plants like the shape of the leaves and the 

presence of the buttress root, but we also recorded the distribution of different plants. Three field 
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trips were conducted on 30th March, 7th April and 15th April. While our first trip was disturbed by 

poor weather, stopping us from obtaining valid data, the two trips in April were conducted 

successfully. The abiotic conditions and vegetation cover of the two roads were measured and 

observed.  

 

Comparing the physical conditions of the two roads, the temperature of Harlech Road was slightly 

higher than of Lugard Road. Besides, relative humidity of Harlech Road was generally higher than 

that of Lugard Road. Acronychia pedunculata, Camphor Tree, Machilus chekiangensis and Schefflera 

octophylla (Lour.) Harms were more frequently found along the Harlech Road, while ferns and bamboos 

were observed almost throughout our walk along the Lugard Road. The species can survive on the 

Peak as they can adapt to the humid environment. 
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Introduction 

 
1. Objective 

To investigate the relationship between aspects of slope and vegetation cover in Hong Kong by 

studying on diversity and characteristics of plants in the North and the South slope of Victoria Peak 

 

2. Reasons of investigation 

In recent years, the visibility of Hong Kong has been deteriorating due to worsening of the regional 

background air quality (EPD, 2012).  Suffering in the midst of polluted air, the health of citizens is 

severely harmed, leading to a degradation of people’s quality of life. It is an undeniable truth that air 

pollution has to be tackled in double quick time. 

 

Plants play an important role on balancing the composition of air by regulating the amount of 

carbon dioxide in air. Through photosynthesis, plants absorb carbon dioxide and release oxygen 

back to the atmosphere as a by-product. Simply speaking, plants are essential in tackling the air 

pollution problem in Hong Kong. Therefore, this investigation focuses on finding out the 

relationship between the aspects of slope and vegetation cover in Hong Kong – to find out the types 

of plants that are more suitable for planting at places of different aspects of slope, and eventually 

facilitates the planting of greens in the future. 

 

We have learnt that abiotic factors are closely interrelated to biotic factors in an area. In other 

words, physical conditions like temperature, wind speed, relative humidity and light intensity may 

affect the growth of plants in that particular area. Different aspects of slope of an area may have 

different abiotic conditions, resulting in differences in characteristics of vegetation cover – some 

plants may have developed adaptive features that facilitate their growth. 

 

There are over 400 plants and animals species at Victoria Peak – our investigation field (The reason 

for choosing this spot will be explained in Background of Site of Investigation). By studying both 

the biotic and abiotic factors of the South and North Slope of Victoria Peak instead of all directions, 

the sample size could be reduced, allowing us to focus more on the vegetation of the south and north 

slope and to obtain a more detailed observation as well as analysis on the distribution of plants. . 

 

Through finding out the dominant plants of each of the North and South of the Peak, their adaptive 

features could be compared among that of the plants found in area of the same aspect of slope as well 

as to the corresponding physical conditions. The differences in characteristics and diversity of plants  

of different aspects of slope were also studied to find out the relationship between the aspects of 

slope and vegetation cover in Hong Kong. 
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3. Background of site of investigation 

  

Located on the Western Hong Kong Island, Victoria Peak, which is also known as Mount Austin or 

The Peak, is the highest mountain on the island with an altitude of 552m. 

 

First chosen as a Quality Education Fund Plant Study Trail, the loop formed by Lugard Road and 

Harlech Road at Victoria Peak, is the site of our investigation. The hiking trail is situated at the 

mountainside and has a total distance of 4.2 km. It is preferred to other tracks in Hong Kong since 

data in all directions can be recorded along the loop, while little discrepancy in altitudes enhances 

fairness of the study. 

 

Harlech Road was constructed before 1906 and was named after William Richard Ormsby-Gore, 

2nd Baron, an English officer. Ended at Victoria Gap, Harlech Road extends along the South slope of 

Victoria Peak. It is 1.9 km in length and situated at an altitude of 400 m. Along the flat road made of 

concrete, not only a variety of plant species can be discovered but also a waterfall and a pavilion. 

 

Luagrd Road is a semi-circular hiking trail which connects with Harlech Road to surround Victoria 

Peak. Constructed in 1913-14, Lugard Road was named after Sir Fredrick Lugard, the 14th governor 

of Hong Kong. Located to the North of Victoria Peak, it is 2.3 km in length, with an altitude of 

400-500 m. Most of its length is designed as gallery road, which consisted of wooden planks erected 

on holes cut into the sides of cliffs. It is densely shaded, with the surrounding countryside of 

extensive green hills and few buildings. As the roads are mostly too narrow and the cliff sides are too 

steep, it is not easily accessible and houses are scattered. 

 

 
 

 

  



6 
 

Methods and Materials 

 

1. Field Trip 

To investigate the relationship between the aspects of slope and vegetation cover in Hong Kong, 

three field trips were carried at Harlech Road (South) and Lugard Road (North), Victoria Peak, 

studying the diversity and characteristics of plants in the North and the South slope of Victoria 

Peak. 

Date 30th March, 2013 7th April, 2013 15th April, 2013 

Time  11:00 – 14:30 10:30 – 13:30 10:30 – 13:30 

Venue Harlech Road and 

Lugard Road, Victoria 

Peak 

Harlech Road and 

Lugard Road, Victoria 

Peak 

Harlech Road and 

Lugard Road, Victoria 

Peak 

Aims  To conduct a 

general research of 

the two roads 

 To record the 

abiotic conditions 

of the two roads 

 To observe the 

vegetation cover of 

the two roads 

 To record the 

abiotic conditions 

of the two roads 

 To observe and 

study the vegetation 

cover of the two 

roads 

 To record the 

abiotic conditions 

of the two roads 

 To observe and 

study the vegetation 

cover of the two 

roads 

Weather 

Conditions 

Rainy and windy Mild Mild 

 

  
 

2. Apparatus and Materials: 

2 Thermometer 2 Magnifying glass 4 Ruler 

2 Whirling hygrometer 4 Clipboard 4 Tailor tape 

2 Anemometer 2 Camera 4 Gloves (in pairs) 

2 Light meter 2 Compass 2 Field guide 
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3. Procedures: 

We were divided into two groups – one was responsible for the study of Harlech Road; while the 
other group was in charge of the investigation of Lugard Road.  
 
3.1 At the data-taking points  
 
16 standing points were selected for data-taking (10 on Harlech Road; 6 on Lugard Road) according 
to their displacements, each separated by 200m. The following procedures were taken in all the 
data-taking points of the two roads. 
 

 
 

I. Measuring the abiotic conditions 
 

1. The slope aspect of the data-taking point was identified with use of a compass. 

2. Wind speed was measured using an anemometer. 

3. Atmospheric temperature was measured using a thermometer. 

4. Relative humidity was measured using a whirling hygrometer 

5. Light intensity was measured at 190 cm above the ground using a light meter. 

 

II. Studying the vegetation cover  

 

1. Plants within 3m from the selected point were identified and recorded. 

2. Distinct adaptive features of plants(if any; e.g. sizes of leaves, heights of plants, texture of 

leaves, presence and thickness of cuticle, etc.) were studied and recorded 

 

3.2 Along the roads  
 

Vegetation cover along the road was briefly observed and the dominant species of plants were 

recorded. Distinct adaptive features of plants were as well noted down. 
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Results 
 
1. Abiotic Conditions of the Two Roads 

Temperature, wind speed, relative humidity and light intensity were measured at the data-taking 

points of the two roads 

 

1.1 Temperature. 

A) Harlech Road 

Temperature 

(°C) 

Displacement (m) 

200 400 600 800 1000 1200 

7th April 15 16.5 17 17 18.5 18 

15th April 22.8 23 23.1 23.5 23.3 23.3 

 

 
 

B) Lugard Road 

Temperature 

(°C) 

Displacement (m) 

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 

7th April 15 16 15 16 16 17 17 16 16 16 16 15 

15th April 23 23 23 23 23 23 24 23 23 23 25 23 
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1.2 Wind Speed 

A) Harlech Road 

Wind Speed 

(m/s) 

Displacement (m) 

200 400 600 800 1000 1200 

7th April 2.5 1 0 0 0.5 0 

15th April 2 0 0 0 0 0 

 

 
 

B) Lugard Road 

Wind Speed 

(m/s) 

Displacement (m) 

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 

7th April 0.5 2 2 1.5 1 1.5 3 4 2.5 2 3.5 1 

15th April 1 1.5 1.5 1 1 2 2.2 3 2.1 1 4.5 0.5 
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1.3 Relative humidity 

A) Harlech Road 

Relative 

humidity (%) 

Displacement (m) 

200 400 600 800 1000 1200 

7th April 75 71 72 70 67 67 

15th April 80 76 76 72 70 70 

 

 
 

B) Lugard Road 

Relative 

humidity (%) 

Displacement (m) 

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 

7th April 66 68 67 73 72 64 65 66 66 66 65 68 

15th April 69 72 69 76 76 69 66 69 69 69 63 72 
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1.4 Light intensity 

A) Harlech Road 

Light 

intensity 

Displacement (m) 

200 400 600 800 1000 1200 

7th April 6500 1300 4500 18000 5500 14050 

15th April 7010 1590 3800 21300 6500 15070 

 

  
 

B) Lugard Road 

Light 

intensity 

Displacement (m) 

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 

7th April 2700 3100 13000 2900 5100 16500 22000 7200 2500 1500 5900 2250 

15th April 2100 3000 20000 3500 5500 19500 30000 6000 2000 1250 6500 2300 

 

 

  

0

5000

10000

15000

20000

25000

200 400 600 800 1000 1200

L
ig

h
t 

in
te

n
si

ty
  

Displacement (m) 

Light Intensity Along Harlech Road 

7th April

15th April

0

5000

10000

15000

20000

25000

30000

35000

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

L
ig

h
t 

in
te

n
si

ty
  

Displacement (m) 

Light Intensity Along Lugard Road 

7th April

15th April



12 
 

  2. Biotic Conditions of the two roads

 

2.1 Lugard Road 

The followings are some of the plants which appeared more than once at different displacements 

along Lugard Road: 

 

2.2 Harlech Road  

The followings are some of the plants which appeared more than once at different displacements 

along Harlech Road: 

Plant Displacement (m) 

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 

Bamboo             

Fern             

Moss             

Ehretia longiflora             

Alpinia hainanensis             

Lichen             

Chrysalidocarpus 

lutescens 

            

Musa X paradisiaca             

Plant Displacement (m) 

200 400 600 800 1000 1200 

Machilus 

chekiangensis 

      

Schefflera 

octophylla (Lour.) 

Harms 

      

Cinnamomum 

camphora 

      

Acronychia 

pedunculata 

      

Mallotus 

Paniculatus 

(Lam.) Muell. Arg. 

      

Sapium discolor 

(Champ. ex Benth.) 

Muell. Arg. 
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Discussion 

 

1. Interpretation of Data 

 

1.1 Abiotic Conditions of Harlech Road and Lugard Road 

As observed from the data obtained, the temperatures of Harlech Road and Lugard Road are similar 

since they are located within a relatively small area (surrounding the Victoria Peak). 

When comparing the wind speed of Harlech Road to that of Lugard Road, it was found that Lugard 

Road is slightly windier than that of Harlech Road. 

There is a comparatively bigger difference in the relative humidity of the two roads – Harlech Road 

is more humid than Lugard Road. 

The change of light intensity measured at different displacements of one road fluctuates quite 

vigorously, when comparing to other parameters measured. Generally speaking, Lugard Road has a 

greater light intensity than Harlech Road does. 

 

1.2 Biotic Conditions of Harlech Road and Lugard Road 

The followings are plants that were observed most frequently along the roads. 

 

A) Fern 

Though ferns could be observed along both Harlech Road and Lugard Road, there were far more 

ferns on the latter one comparatively. While the ferns on Harlech Road were scarce and scattered, 

those on Lugard Road were dominating at a wide range of displacements. 

 

As analyzed, Lugard Road is of higher light intensity and lower humidity (still very humid) than 

that on Harlech Road. In order to survive under such physical conditions, there are some adaptive 

features of ferns. 

 

Classified into various categories, different types of ferns display distinct characteristics and which 

in turn, grow in different habitats. Terrestrial ferns are characterized by thick monocaulous rhizome 

with robust roots and short internodes. For terrestrial sun ferns such as Blechnum species which 

usually grow at open hillsides, they are capable of tolerating sunlight and even dry conditions on 

Glochidion wrightii 

Benth. 

      

Bridelia tomentosa 

Bl. 

      

Bauhinia variegata       
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Lugard Road. Displaying a thick, branched and creeping rhizome with long internodes, Climbing 

ferns such as Lygodium species are attached to nearby plants, particularly the tree trunks, for 

growth. They are able to tolerate relatively high light intensity, and can therefore grow prosperously 

on Lugard Road. Having long, branched and creeping stems with long internodes but filiform 

rhizome instead, Epiphytic ferns like Pyrrosia species are found climbing on tree trunks by rhizomes, 

yet do not absorb nutrients from others. Due to reduction in root system and frond size, dwarfism is 

achieved and results in hygrophilous property. 

 

Non-vascular plants including ferns, reproduce by spore formation and fertilization which requires 

large amount of water, therefore ferns grow in humid damp places. As for ferns that can withstand 

strong sunlight and less humid condition, they are found to be dominating on Lugard Road. 

 

Generally speaking, ferns are discovered to dominate the North Slope of Victoria Peak. 

0  

 

B) Bamboo 

Bamboos are found in diverse climates, from cold 

mountains to hot tropical regions. It is one of the plants 

with the highest growth rates (Farrelly, 1984).  Being 

one of the dominant plants of Lugard Road, the number of 

bamboos found on Lugard Road was much more than 

that on Harlech Road. Since Lugard Road is humid and 

relatively brighter, it meets the requirements of the 

suitable growing condition of bamboos - high light 

intensity and humidity. Although the relative humidity of 

Harlech Road is slightly higher than that of Lugard Road, 

more bamboos are found in Lugard Road, probably 

because of its high light intensity and better discharge of 

water. Also, the humidity of Lugard Road is high enough 

to facilitate the growth of bamboos. As Lugard Road 

represented the North Slope, it was deduced that more 

bamboos or plants with similar features as that of 

bamboos could be found at the North of Hong Kong.  
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C) Camphor Tree, Cinnamomum camphora 

There are much more Camphor Tree in the Harlech Road than in the Lugard Road due to the 

difference of physical conditions provided by both roads. 

 

From the results, Harlech Road is found to be less windy and have a higher relative humidity than 

the Lugard Road while the Camphor Trees have shown their special adaptations to such growing 

environment that lead to the domination of the Camphor Tree in the southern side of the slope. 

 

The Camphor Tree, Cinnamomum camphora, it is a coniferous tree always found in the valley with high 

relative humidity or the tropical rain forests. The environment that favors the growth of Camphor 

Tree is having low wind speed, sufficient amount of sunlight and a warmer environment throughout 

the year. According to the data recorded, Harlech Road has a lower wind speed while the relative 

humidity is higher while Hong Kong is located at the subtropics of the northern hemisphere which 

have a relatively steady temperature throughout the year. Having a constant temperature and 

comparatively warmer temperature annually also provides favorable conditions to the Camphor 

Tree. Thus, the geographic location and the physical conditions of the Harlech Road benefits the 

growth of the Camphor Tree. Though the light intensity is also lower in general, it is found that the 

leaves of the Camphor Tree and its branches are closely packed so that it can receive the maximum 

amount of sunlight for growth in that area. With its tall height, which can grow to 40m at maximum, 

the thick canopy even block the light from the sun so that less amount of sunlight will reach the 

ground. In this case, the other small shrubs or small trees are not able to obtain the sufficient 

amount of sunlight for photosynthesis and thus, their competitiveness comparing with the Camphor 

Tree are reduced. Not only are the physical conditions provided favorable to the growth of Camphor 

Tree, but the Camphor Tree is also able to reduce the competition among other plants by blocking 

the sunlight. All these features of the Camphor Tree makes it able to become the dominant species in 

the southern side, Harlech Road, of Victoria Peak. 

 

As the Camphor Tree can be commonly found in the southern side of the Peak, it can be deduced 

that this kind of plant can also be found in the southern side of Hong Kong. 

 

D) Acronychia pedunculata 

Acronychia pedunculata is a type of shrubs (or can be 

considered as small trees) that are found to appear 

more in Harlech Road than in Lugard Road. 

 

The lower wind speed, higher relative humidity and 

generally fewer amount of light intensity are found in 

Harlech Road after analyzing the data. 
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Acronychia pedunculata is a dicotyledonous plant that is commonly seen in Hong Kong. It usually 

grows in the area where many shrubs and small trees are grouped together or in the stream 

woodlands. The favorable growing conditions for Acronychia pefunculata is a wet and cool 

environment. As the Harlech Road is found to have higher relative humidity, this already suits the 

growth of Acronychia pedunculata. Besides, the light intensity of Harlech Road is also generally lower 

than that in Lugard Road. With less amount of light received, less heat energy(radiation) will be 

transferred to the plants due to light. This can provide a cooler physical condition for the plants. 

Thus, this also favors the growth of Acronychia pedunculata. 

 

Acronychia pedunculata carry out insect pollination for the reproduction of the plant. Therefore, even 

the living environment is less windy, it will not affect the pollination of flower as they are insect 

pollinated instead of using wind pollination method. Besides, the seeds are usually eaten by animals 

can being excreted out so as to achieve the dispersion of seeds. The lower wind speed found in 

Harlech Road would not affect both reproduction and dispersion of seeds of Acronychia pedunculata. 

 

As Acronychia pedunculata can be commonly found in the southern side of the Peak, it can be deduced 

that this kind of plant can also be found in the southern side of Hong Kong. 

 

E) Machilus chekiangensis 

 

Machilus chekiangensis is more populated in Harlech Road, 

comparing to the Lugard. This means that it can survive in 

the physical condition in Harlech Road more easily. It is 

usually populated at the slope or the peak. 

 

The relative humidity of Harlech Road is generally higher 

than that of Lugard Road. The relative humidity of Harlech 

Road is about 70% to 80%. Besides, the temperature in Hong 

Kong is mild and warm. 

 

It can adapt in the warm and humid environment. It can still 

survive when the soil is flooded with water for a period of 

time since its root can extent to the deep region of the soil   
and has tenacious vitality. Although the light intensity of Harlch Road is lower, the height of it is 

very high, growing as tall as 40 metres and there are more small trees there. Therefore, it can obtain 

enough light for growth. It is a type of evergreen tree. It can grow in a place with low wind speed 

and fertile soil. 

 

Its canopy is thick and dense with leaves, with a shape like a tower. The stem is straight and has 
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branches at a lower level. The bark is brown and grey. The texture is rough and has irregular vertical 

pattern. Clustered at the branches tips, the inversely lance-shaped leaves are alternately arranged, 

about 6.5 to 13cm long and 2 to 3.6cm wide, with sickle-shaped leaf apex tapering to a sharp point 

and with 10 to 12 lateral veins on each side. The green colour of the lower leaf surface is paler than 

the upper surface. Like most of the Machilus species, it has clusters of prominent young red leaves 

appearing on the branches tips in spring. The small flowers are pale yellow and borne on the top of 

branches. Fruits are spherical berries, less than 1cm in diameter, and are borne on red stalks. When 

mature, fruits turn dark purple and are food for wild birds. It is a common type of tree in Hong Kong 

and distributed in many regions. Its favorable living environment should be warm and humid. It is 

more likely to grow in the loose soil with good drainage system. 

 

F) Schefflera octophylla (Lour.) Harms 

 

Schefflera octophylla (Lour.) Harms is more 

populated at the Harlech Road in 

comparison with Lugard Road. This can 

adapt to the condition of Harlech Road . 

 

The relative humidity of Harlech is 

higher and the temperature is mild. Also, 

the light intensity in Harlech Road is 

slightly lower than that in Lugard Road. 

 

It can adapt in Humid and warm 

environment. It has tenacious vitality 
 

 

since it can grow in a place of all levels of light intensity but it would be better for them to grow 

with mild light intensity. Therefore, it is more populated in Harlech Road as the light intensity there 

is comparatively low and mild. It also has to grow in fertile soil with good drainage system. 

 

It is also an evergreen tree. Its height varies from 30-80cm. When it grows in the origin, it height can 

be 40m. It has a lot of branches. It has dark green compound leaves with shape of Ellipse. The length 

of the leaf is 9 to 17cm while the width is 3-5cm. It is more suitable for them to grow in acidic and 

fertile soil. If the relative humidity is not stable or too low, the leaves will fall off. The optimum 

temperature for growth is 27℃. If the temperature is too low the leaves will fall off. It can adapt to 

sudden and temporary change in physical conditions. 

 

2. Errors and improvements 

 

A. Since the two roads around Victoria Peak are of relatively long distance, there is a time lapse 
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between data recording at different displacements. Due to difference in abiotic factors such as 

temperature and light intensity at different periods of time on a day, this reduces fairness of the 

results. Yet, the time can be shortened with organized work allocation and thorough 

understanding regarding the procedures of investigation. Besides, as the two roads are under 

study at the same time, comparison between the two sets of data can still be executed. 

 

B. As a plant study trail, there may be artificial planting along the two roads so as to enhance its 

academic value. To eliminate irrelevant data concerning those artificial plants, much attention 

should be paid on the vegetation which appears vulnerable to the nearby environment. Careful 

observation along with prior scientific knowledge helps ensure accuracy of the results. 

 

C. Concerning the study of abiotic factors, measurement error due to the apparatus used may 

hinder the precision of the data recorded. This can be minimized though by using apparatus of 

smaller scale intervals and repeating the measurement for several times. 

 

3. Limitations 

 

A. Since the Victoria Peak is a tourist spot for sightseeing, human activities such as removal of 

vegetation cover hindered not only the study of biotic factors but also abiotic ones, especially 

the light intensity. 

 

B. Along Harlech Road, there was a concrete slope on one side, with scarce vegetation observed. 

When compared to Lugard Road where both sides were of extensive green cover, vegetation on 

Harlech Road appeared inevitably less. This construction created difficulty in comparing the 

biotic factors of two roads. 

 

C. When the investigation was carried out on a rainy day, there was no significant difference in a 

number of abiotic factors, including humidity and light intensity between the two roads. As a 

result, comparison of physical conditions could not be done accurately. 

 

D. With limited time and resources, investigation was only done at the two roads around the Peak. 

Since the two roads around the Peak are just small parts of Hong Kong, the conclusion drawn 

may not be able to represent the macro-situation of Hong Kong's vegetation cover. Further 

studies can be done at other investigation fields to ensure a more accurate result. 
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Conclusion 

As a conclusion, comparing to the physical conditions of Harlech Road (South) to that of Lugard 

Road (North) surrounding the Victoria Peak, Lugard Road is relatively more humid with higher 

light intensity. It is also slightly windier than Harlech Road. The distinct abiotic conditions of the 

two roads lead to the difference in dominant plants of the two roads - Acronychia pedunculata, 

Camphor Tree, Machilus chekiangensis and Schefflera octophylla (Lour.) Harms were more commonly found 

along Harlech Road, while ferns and bamboos were more frequently observed along Lugard Road. It 

is deduced that plants with similar features as that of Acronychia pedunculata , Camphor Tree may have 

a better growth at Southern Hong Kong; while the abiotic conditions of Northern Hong Kong may 

be more suitable for the growth of plants with similar features as that of ferns and bamboos. 
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