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Discussion and Position Paper 

The Cross Island Line is proposed to pass through the southern section of the Central Catchment Nature Reserve. The 

purpose of nature reserves is for the conservation of native flora and fauna, they should not to be seen as vacant State land 

through which transport corridors may be placed. The Nature Society believes that engineering investigation and 

construction works for the Cross Island Line will severely degrade pristine habitats within the nature reserve and 

recommends that the design alignment be adjusted to avoid crossing the reserve.   
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Front cover: Rainforest stream within the MacRitchie Forest. 
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#ÒÏÓÓ-)ÓÌÁÎÄ ,ÉÎÅ $ÉÓÃÕÓÓÉÏÎ ÁÎÄ 0ÏÓÉÔÉÏÎ 0ÁÐÅÒ 

In February 2013 the Singapore Government released the Population White Paper1 and along with it proposed a new 50 

km MRT service known as the Cross Island Line (CRL)2 that connects Tampines with Jurong and passing through the 

Central Catchment Nature Reserve (CCNR) near the MacRitchie Reservoir. The Nature Society (Singapore) argues that 

the alignment should not pass through the CCNR or the Bukit Timah Nature Reserve (BTNR) due to the potential for 

damage to highly valued ecosystems due to soil investigation and other associated engineering works.  This discussion and 

position paper explains the reasons for the NSS adopting this position and proposes an alternative southern route.  

1 Executive Summary  
The Nature Society (Singapore) objects to the use of nature reserve for transport infrastructure as proposed by the Land 

Transport Agency (LTA) with respect to the CRL. Our opinion is that nature reserves have been gazetted for a clear 

reason and that is for the conservation of fauna and flora. The nature reserve should not be treated as vacant State land 

available to be used for the convenience of transport infrastructure or other purposes. Such usage would be against the 

spirit and intention of the both the Parks and Trees Act and National Parks Board Act and most importantly is counter to 

public trust doctrine that holds that the Government has an obligation to hold and use public land on trust for the citizens 

and as trustees it has a moral (if not fiduciary) duty to use land in accordance with its intended purposes. 

While the CRL is intended as an underground corridor our greatest concerns are related to degradation of the forest 

habitats due to soil investigation and other related engineering works that will be required on the surface. The surface 

works are expected to result in clearing of forest, compaction of soils along the length of the CRL alignment, toxic 

material spillage , erosion and siltation due to excavations resulting in serious damage to if not complete loss of one of the 

most pristine stream ecosystems within the CCNR.  

Our fragmented forest habitats cover some 20 km2 of the BTNR and CCNR (excluding reservoirs and special use areas) 

and are made up of 2 km2 of Primary Dipterocarp forest or 0.5% of original primeval coverage, 1.2 km2 of wetland forest 

or 1.7% of original primeval coverage with the remaining 16.8 km2 represented by regrowth forests ranging in age from 

100-150 years. With such great losses of primary forest habitat over the past 200 years it is absolutely essential that we 

maintain a zero-tolerance stance against developments that negatively affect these habitats. Almost our entire remaining 

native flora is represented within 3.2 km2 of primary dipterocarp and wetland forests. All remaining forest dependent 

fauna is represented within these primary forest fragments as well as the mature regrowth forests which have recovered 

sufficiently in the past 50 years to support the expansion of fauna into these areas. Managing genetic diversity of flora and 

fauna across this complex and fragmented landscape against an ever increasing recreational demand due to population 

growth is a significant challenge for the National Parks Board (NParks). 

Building a transport corridor through the nature reserve is not without cost, ecosystem and services valuations need to be 

properly accounted for in the overall cost analysis of the project in the same way that commercial or residential property 

acquisition is considered within the cost analysis for such a project. Ecosystems such as those under threat by the CRL are 

generally valued at their replacement cost. Given the limited available land opportunity and our limited technical ability to 

duplicate these unique habitats, the cost of ecosystem and ecosystem services lost due to such a project can be expected to 

dwarf the acquisition of alienated property of comparable land area. 

                                                      

1 A Sustainable Population For A Sustainable Singapore ð Population White Paper, downloadable from 
http://www.nptd.gov.sg/content/NPTD/news/_jcr_content/par_content/download_98/file.res/population-white-paper.pdf 

2 Map of Rail Network Expansions under Land Transport Master Plan 2013 downloadable from 
http://app.lta.gov.sg/data/apps/news/press/2013/20130117_Annex_New_Lines_and_extensions.pdf 

http://www.nptd.gov.sg/content/NPTD/news/_jcr_content/par_content/download_98/file.res/population-white-paper.pdf
http://app.lta.gov.sg/data/apps/news/press/2013/20130117_Annex_New_Lines_and_extensions.pdf
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The Nature Society recommends an alternate route that passes around the nature reserve to the south via Lornie Road 

which we estimate would add an extra four minutes of travel time only. The diversion of transport systems to avoid nature 

reserves is not without precedent and we cite two specific cases in our discussion.  

2 Cross-Island Line Proposal  
The Alignment proposed by the LTA is indicated on a map titled Rail Network Expansions under Land Transport 

Master Plan 2013 and passes through approximately 1km of nature reserve from the west beginning at the Singapore 

Island Country Club (Bukit Location) to the east in the vicinity of the Venus Drive. 

 

 Figure 1 ð Cross Island Line derived from Land Transport Master Plan 2013 

LTA Transport engineers have indicated3 that due to the variability of below surface geology it will be necessary to 

undertake soil investigations that involve the drilling of core bore samples at regular intervals along the proposed CRL 

alignment.   

When the proposed alignment obtained from the LTMP 2013 is superimposed on a map of the Central Catchment Nature 

Reserve we find not only that it passes through some of the oldest regrowth forest in Singapore, it also passes through two 

patches of primary forest and fully within four stream systems, some of which are the most pristine on the island. 

  

                                                      

3 Straits Times 6 May 2013, ò50 km Tampines-Jurong MRT route runs deeper underground: LTAó  
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3 NSS Position and Reasoning 
The Nature Society (Singapore) supports the reasonably planned economic development of Singapore including the 

development of transport, housing and industrial infrastructure providing this is undertaken in a way that does not unduly 

impact the important natural resources or protected habitats. Nature Reserves in particular should be considered off-limits 

for all development activities. 

In the case of the CRL the NSS is opposed to the alignment crossing Nature Reserves as it will have a detrimental impact 

on natural habitats and biodiversity for which the Nature Reserves are meant to protect. We also believe that a viable 

alternative route to the south is available that does not transit lands gazetted as Nature Reserve. 

The proposed alignment passes through an area of 150 year old regrowth forest containing a significant proportion of 

Singaporeõs remaining primary lowland Dipterocarp Forest and including one of Singaporeõs two most pristine rainforest 

stream systems. This area which we refer to as the MacRitchie forests represents some of our best natural habitat and is 

known to be rich in biodiversity as a result of fauna and flora surveys undertaken by NSS and NParks over the past 20 

years.   

It is the position of the Nature Society that soil investigation activities involving the core drilling of 70 metre deep bore 

holes along the alignment will cause tremendous permanent damage to the habitat including: 

× Loss of flora and soil disturbance due to access roads required for placement of equipment; 

× Excavation of working platforms for equipment along with batters (excavated slopes on the uphill side of platforms) 

will result in an almost continuous linear fragmentation of the habitat along the proposed alignment of the CRL; 

× Top soil will be transported from areas of disturbance into the stream system during rain events. The pollution of 

stream systems will result in loss of rare flora and fauna that rely on these specific micro-habitats; 

× Once the surface is broken through soil investigation activities, future erosion risk is very high; 

× The Nature Reserves are already severely fragmented ð further fragmentation cannot be accommodated; 

× Risk of contamination of soil and streams by toxic materials used during drilling (diesel, lubricating oils and drilling 

slurry). Should these materials escape into the environment they will be severely detrimental to the health of the 

habitat; 

× Human invasion of habitat will be detrimental to fauna. The area through which the proposed alignment passes is 

designated as a core zone, members of the public are not permitted to enter this area due to the uniqueness and 

sensitivity of habitat. 

While mitigation options may be proposed, none can completely resolve the risks of damage anticipated due to soil 

investigations and impact will be significant and undesirable.  Mitigation techniques would additionally contribute to loss 

of habitat due to the extra space required.  The Nature Society views mitigation and impact as two completely different 

matters; mitigation does not equal no impact. 

The following sections of this discussion paper provide the reader with a more detailed understanding of the forest 

habitats of the CCNR including development history, geology, flora and fauna followed by discussion of the specific risks 

that CRL construction activities pose for the nature reserve.  
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4 Geography and Biodiversity  of the Central Nature Reserves  

4.1 Land Development and Habitat Loss on Singapore Island  

 

 

Starting with some 410 km2 of primary dipterocarp forest prior to settlement during 

the early 19th century we are now left with 2km2 consisting of a number of small 

isolated patches. These patches of primary forest represent almost our entire native 

flora and much of our forest dependent fauna. We cannot afford to lose any more.  

Over the past 200 years Singaporeõs natural environment has been subjected to and affected by several different land uses, 

land management practices and population pressures.  During the 19th century Gambier and Pepper planters almost 

completely destroyed the entire 410 km2 of Primary Dipterocarp forest covering the island. Increasing population on the 

island resulted in high demand for firewood and food resulting in the logging of mangrove forests for firewood and the 

conversion of wetland forests for seasonal crops such as rice, pineapple, cotton and sugarcane. By 1867 construction of 

the Impounding Reservoir (later renamed to MacRitchie Reservoir) had been completed in response to increasing demand 

for water and along with it a Municipal Catchment area for the preservation of water quality was gazetted. This was the 

first time that a significant amount of forest had been formally reserved and it was generally referred to at that time as the 

Reservoir Jungle. 

By the year 1884 Nathaniel Cantley4 working under instructions from Governor Weld established fifteen Forest Reserves 

over what was considered the best remaining productive native forest stands on the island. The boundaries of these 

reserves were drawn to encompass as much of the remaining fragments of native dipterocarp forest that remained at that 

time and which were not already alienated5.  Out of 15 original forest reserves established by Cantley, the Bukit  Timah 

and Chan Chu Kang Forest reserves along with the Reservoir Jungle were responsible for conserving the remaining 

primary forest fragments that we now find within the CCNR and BTNR today. 

The map (Figure 2) and Table 1 below demonstrate the magnitude of losses of primary forest habitat sustained over the 

past 200 years. 

  

Primeval Forest Coverage of Singapore Island Remaining Mangrove and Dryland Dipterocarp Forests 

Figure 2 ð Comparison of Primeval and Current Primary Forest Coverage 

 

 

                                                      

4 Nathaniel Cantley was the second Superintendent of the Singapore Botanic Gardens, he was tasked by Governor Sir F.A. Weld to establish forest 
reserves for the purpose of conserving and managing the remaining state forest resources. 

5 Some areas of primary forest that were within current leases such as those within the Chasseriau Estate could not be included. 
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Forest Type 
Total Primeval 

Coverage (km2) 

Remaining 

Coverage (km2) 

Remaining 

Percentage 

Dry land Primary Forest 410 2.01 0.49% 

Wetland (freshwater) forest 74 1.22 1.65% 

Mangrove Forest 87 5.7 6.55% 

Table 1 ð Comparison of total forest losses over past 200 years 

At the time of maximum forest clearance about the turn of the 19th century, much of our larger native fauna such as 

Tigers, leopards, Hornbills etc. became extinct while the smaller reptiles, birds and mammals have managed to òhang on 

by their fingernailsó in the small patches of primary forest remaining. These populations face risk of extinction due to their 

small size and the fact that they are separated from each other due to the fragmented nature of the forest habitat.  As such 

even small disturbances could result in disastrous losses of large proportions of our remaining fauna.  

4.2 The Central Catchment Nature Reserve  
Towards the end of the 19th century, the Kalang and Seletar reservoirs were on the drawing boards and by 1901 a 

Municipal Catchment Reserve was declared covering the watersheds of the Seletar and Kalang rivers as well as the 

Reservoir Jungle which surrounded the MacRitchie Reservoir. All agricultural activity within the catchment area ceased at 

this time and pioneer species of plants began to reestablish themselves in the former agricultural areas.  

In 1951, the total area of the municipal catchment was declared as the Central Catchment Nature Reserve and the 

management of natural resources was placed into the care of the newly formed National Parks Board. The Bukit Timah 

Forest Reserve became Nature Reserve at the same time. In 1967 the original Seletar Reservoir was increased to its present 

day size (and later renamed to Upper Seletar Reservoir) and in the mid 1970õs the Upper Pierce Reservoir was constructed 

immediately above the Kalang (now Lower Peirce) Reservoir. While both of these reservoir projects were responsible for 

destruction of  a substantial amount  of the remaining primary wetland forest habitat, as well as significantly contributing 

to further fragmentation of the central catchment forests, they also facilitated the continued preservation of the only 

remaining primary dipterocarp forest fragments. Figure 4 below illustrates the patchwork of different forest types that 

make up the Central Catchment and Bukit Timah Nature Reserves. 

Today the remaining primary dry land dipterocarp (0.49% of original) and wetland forests (1.65 % of original) are fully 

enclosed within the BTNR and CCNR. 

 

4.2.1 Vegetation of the Central Nature Rese rves 

 

 

The primary forest patches are scattered in small clusters throughout the forests of 

the BTNR and CCNR. Regrowth forests have recovered to the point where they 

can support a range of native forest dependent fauna. We cannot afford to risk the 

loss of any primary forest nor interfere with the continued progression of the 

regrowth forests to higher levels of biodiversity. 

 

The vegetation of the BTNR and CCNR is not one contiguous patch of jungle, rather it is a patchwork of different 

vegetation types that range from primeval dry land dipterocarp and wetland forest through different grades of regrowth 

forest to Resam Fern (Dicranopteris linearis) areas featuring sparse tree cover. The proportions of these forest types are 

illustrated in Figure 3 below. 

 

For our purpose we classify the vegetation types as follows: 
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Primary Forest This class represents the species rich dry lowland and coastal hill dipterocarp 

forest that covered much of the island prior to development beginning in the 

early 19th century. Typically areas classified as Primary Forest have never been 

subject to any agricultural activities, however it is possible they could have been 

previously logged or exploited for firewood during the 19th century and as such 

some may be devoid of the large emergent trees that we associate with primeval 

forests. The continuity of forest occurrence on these sites however results in a 

richer flora than even the oldest regrowth forests. 

Wetland Forest Wetland Forest is a distinct habitat that is either permanently or occasionally 

inundated and is typically found in the flat alluvial plains of our drainage system. 

The species found in these forests is restricted to those that can thrive in these 

conditions. It is thought that some 600 species (approximately 30% of the flora) 

can be found in wetland forests with 400 species shared with the dry land forest, 

and an estimated 200 species that are endemic to the wetland habit. Some of the 

wetland species have special adaptions to this unique habitat featuring one or 

more adaptions such as floating fruits, complex stilt roots or plank buttresses for 

stability in the soft ground, and pneumatophoric roots for gas exchange in 

stagnant and waterlogged soils. The largest contiguous area of wetland forest is 

found inside the CCNR and is generally known as the Nee Soon Freshwater 

Swamp Forest. There are also small remnant patches of swamp forest within the 

streams about the edges of the reservoirs. Outside the CCNR most wetland 

forest had been converted for seasonal crops during the 19th and early part of the 

20th centuries. Urbanization and associated canalization have further obliterated 

almost all of the remaining wetland forests outside the nature reserves. 

Regrowth Forest A This forest type is typically 100-150 year old regrowth forest most of which has 

reasonably diverse species makeup and with fully grown trees. It is thought that 

these forests occur in areas associated with gambier and pepper plantations 

during the early 19th century.  

Regrowth Forest B This is species poor forest, typically Tiup Tiup (Adinamdra dumosa), Cicada Tree 

(Ploarium alternifolia) and Silverback (Rodamnia cinerea) and a limited number of 

other hardy species (Macaranga spp and Elaeocarpus spp) that are able to grow on 

poor soils. It is thought that these forests are the result of recent agriculture and 

or denuded soils resulting from earlier intensive agricultural practices. 

Resam Some areas of the reserves are covered in Resam Fern (Dicranopteris linearis) as a 

result of intensive agriculture involving Tapioca and Liberian coffee plantations 

dating from the later part of the 19th century. These Resam areas also feature a 

sparse tree population. It is thought that these areas do not represent a normal 

regeneration situation and it is hoped that over time these may be reforested. 

Wetland Marsh The most significant wetland marsh occurs at the head of the MacRitchie 

reservoir. This area is thought to have been previously forested (as wetland 

forest) however cleared and channeled as a result of the Kalang Tunnel project in 

the late 1800õs. 

The total area delimited by BTNR and CCNR boundaries is estimated at 3205 ha. Out of this areas classified as Reservoir,  

Non-forest, Wetland Marsh and Resam account for 1195ha (37% ) leaving 2010 ha (63%) of regrowth, wetland and 

primary forest. Primary forest and wetland forest habitat account for 322 ha (10%) of the total area delimited by Nature 

reserve boundaries while Regeneration forest accounts for 1688 ha (52%) of the whole reserve. These proportions are 

illustrated below in Figure 3. 
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Figure 3 ð Proportions and areas (rounded to nearest hectare) of vegetation types of the BTNR and CCNR. 

Since the point of maximum clearance about the turn of the 19th century, regrowth forests have fared well within the 

nature reserves however they remain floristically impoverished compared to primary forests. The factors contributing to 

this situation include inability of major forest species such as the dipterocarps to distribute seeds outwards into the 

regrowth forests as well as loss of seed dispersal agents (birds, mammals, fish) due to extinctions. The mature regrowth 

forests that surround the primary forest fragments are critically important for protecting them from detrimental edge 

effects. Exposed primary forest is subject to humidity loss and this in turn causes demonstrable deterioration of the 

primary forest habitat. In turn the regrowth forests have the best chance of recovery when they are adjacent to primary 

forest patches due to the greater opportunity for dispersal of seeds compared to isolated secondary forests.   

The highest conservation priority must be given to the remaining primary forests which support most of the remaining 

native flora, as well as to the mature regeneration forests with which they are surrounded. Non-forested or poorly forested 

areas should be reforested.6 

 

 

                                                      

6 Richard T. Corlett, The Vegetation in the Nature Reserves, Proceedings of the Nature Reserves Seminar, Gardens Bulletin Singapore 49 (1997) 147-159 
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Figure 4 ð Vegetation Types and other significant aerial features of the Central Nature Reserves 
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4.2.2 Fragmentation of the CCNR 
 

 

Fragmentation has resulted in isolated patches of high biodiversity within the nature 

reserves resulting in the risk of genetic degradation of individual clusters of flora and 

fauna. The extant mature secondary forests are essential spaces into which the 

isolated clusters of flora and fauna may extend.  Secondary Forests are not second 

class habitats and need to be protected to the same degree as primary forests. 

The forest cover of the CCNR is not homogeneous, rather it is a patchwork of different forest types resulting from land 

use and management practices since the 19th century. In addition to this the contiguity of forest cover is broken by 

reservoirs, pipelines, sealed roads, military facilities and security fences resulting in 24 fragments. This fragmentation limits 

the ability of species to distribute themselves naturally throughout the reserve resulting in islands of high biodiversity in 

primary forest areas interspersed with regrowth areas featuring lower biodiversity. As a result of sound habitat 

management practices over the past half-decade we are now able to observe significant increase in the quality of regrowth 

forests within the reserves and indications that some fauna groups are starting to expand their occupation zones outwards 

from the primary forest areas. Evidence of improved habitat quality is demonstrated with the significant expansion of 

range of the Banded Leaf Monkey (Presbytis femoralis femoralis), formerly restricted to the primary wetland forests near Upper 

Seletar Reservoir7.  As a result of the Nature Reserves Fauna surveys (2010) increased numbers of Slow Loris (Nycticebus 

coucang), and two species of flying squirrel (Hylopetes spadiceus and Iomys horsfieldii) were observed in greater numbers in 

regrowth forest areas. 

The map in Figure 5 below illustrates the extent of hard fragmentation zones, those that are delimited by impervious or 

near impervious features such as water bodies, water supply infrastructure, military facilities, security fences, expressways 

and sealed roads that service significant daily traffic.  Besides these hard limits, there are also fragmentation factors such as 

trails, pipelines, and reservoir parks which introduce lesser fragmentation effects. 

The proposed CRL alignment and its associated soil surveys will effectively bisect a contiguous zone (zone 1 in Figure 5) 

that contains the largest tract of lowland dipterocarp forest in Singapore and which is floristically distinct from the primary 

hill dipterocarp forest that is found in the Bukit Timah Nature Reserve. 

Given that the forest environment is already significantly fragmented, it is not desirable to introduce further fragmentation 

effects such as can be expected due to surface engineering activities for the CRL. Such disturbance and fragmentation will 

certainly have a detrimental effect on the biodiversity currently supported by the nature reserves. 

 

 

 

 

 

 

                                                      

7 A. Ang et al, ôLow genetic variability in the recovering urban banded leaf monkey population of Singaporeõ, The Raffles Bulletin of Zoology 60, 2 (2012): 
589-94 
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Figure 5 ð Fragmentation map of CCNR showing the proposed CRL Alignment in relation to fragmentation zones. 

 

4.3 Flora and Fauna MacRitchie Forest  

The area through which the proposed CRL alignment passes is known as the MacRitchie Forest and is a unique habitat 

consisting of our largest cluster of lowland dipterocarp forest as well as mature secondary forest, a legacy of early (1867) 

Municipal Catchment area for the MacRitchie Reservoir.  The area features the most pristine streams in Singapore and is 

known to be rich in flora and fauna.  The MacRitchie forest is considered a core area within the nature reserves; public 

access is limited only to trails that skirt the periphery of the area. 

 

 
























































