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Abstract

The significant contribution of green vegetation in strengthening urban 
sustainability is often underestimated. Thus, the urban green spaces 
(UGS) are being threatened,.1) due to escalating population and 
developmental pressures in many countries. This paper presents a study 
that evaluated the temporal change of UGS in 47 wards in Colombo 
from 1960 to 2010. It employed geographic information systems, aerial 
photography and remotely sensed imagery. In order to identify the 
perceived value of UGS to its users, a public assessment using a 
questionnaire survey was conducted. Today UGS occupies 24% of the 
total land area of the Colombo City some being man-modified (GM) and 
some natural (GN). in 2010, only 4 and 11 wards contained > 25% area 
of GN and GM respectively compared to 31 GN and 6 GM-UGS in 1960. 
The drop of GN highlights the depth of ecological damage that has 
occurred to the city environment while the growth of GM reflects the 
enthusiasm of city dwellers in upgrading greenery of the environment. 
This coincided with the perception and emotional experiences of the 
majority of city dwellers on UGS as they consider GM-UGS as places that 
provide freedom, happiness, and pleasure, and thereby strengthen 
bonds with Nature as well as family members. They are areas to play 
with children, and meet friends and relatives. It was evident that 
parks/recreational areas, and street trees acted as "an oasis" for the 
busy life of many individuals. However, active involvement of individuals 
with UGS was poorly represented during the public assessment of UGS. 
Thus the study proposes that the city planners improve existing UGS by 
adding walkways, jogging tracks and outdoor play and study areas to 
encourage active engagement of people. It is also suggested to adopt 
community-based tree planting and volunteer tree maintenance
programmes that may contribute to increase the green cover of the 
City.
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Urban Green spaces (UGS) are green vegetation patches found within urban limits, said to be 
natural, at least in part (Handley et al., 2003) and include parks, nature reserves, roof and 
vertical greening, private gardens, cemeteries and churchyards. The UGS also include abandoned 
sites awaiting development and land alongside waterways, urban forests and trees along roads, 
railway, cycling routes and pedestrian paths within towns and cities (DTLR, 2002). Hence, UGS is 
an umbrella term that encompasses predominantly unsealed, permeable, green areas which are 
publicly accessible.

Urban green spaces contribute to maintain the biodiversity within city limits while ameliorating 
the physical urban environment, and provide, urbanized societies enormous economic and 
environmental/ ecological services. Therefore UGS can also be considered as ecological assets in 
cities (Comber et al., 2008). Following McHarg's concept on 'ecologizing' cities, incorporation of 
UGS into urbanization process became a common practice in the developed world. 
Subsequently, while moving towards sustainable development, green patches of vegetation 
were considered as an essential component of the infrastructure of cities (Swyngedouw and 
Cook, 2009).

Despite the fact that UGS were considered important, increasing rate of human population and 
developmental pressures have had an ever-increasing impact on UGS. Condensation of the built- 
up areas often caused substantial loss of green spaces creating a significant change in land use, 
affecting negatively on structure, pattern and function of ecology of cities (Mathieu et al., 2007). 
Therefore, managing urban population and urban green spaces has now become one of the 
most important challenges. In this regards, it is of utmost importance to identify the spatial 
distribution of UGS and understand the pattern of*their temporal change in the urban 
development process.

According to available literature, several studies have been conducted on development, 
maintenance, conservation and valuation of UGS in many countries (e.g. Getz, 1982, DTLR, 2002; 
GLA, 2003; Baycan- Levent and Nijkamp, 2004; McPherson et al., 2008; Chiesura 2004, Sanesi 
and Chiarello, 2006; Bonnes et al., 2011). However, in contrast, a handful of urban ecological 
studies has been found in Sri Lanka. Inventorying the biodiversity, identifying ecosystem 
services, assessment of public perception and pricing of cultural, social, amenity and recreational 
value of UGS are some of the aspects of urban studies that are of great importance to city 
planners, but these have been paid least attention and documented poorly in research. The 
decision-makers involved in the city planning and design process need to understand these 
aspects to make a rational and sensible choice based on economic and ecological considerations.

However, at an era during which a major development plan is being initiated for the 
improvement of green cover and beautification of the Colombo city and its suburbs, it would not 
be too late to identify the current distribution and the pattern of change of UGS over the years. 
Moreover, public experience oh UGS and the emotional benefits they perceive would also 
provide immense support to identify current social demands for the landscape architects to 
design recreation sites among urbanities. Thus, there is a good reason to undertake studies in a 
variety of relatively unexplored aspects on UGS to provide a better understanding of the reality 
of green spaces in the City of Colombo.

Here we focus on UGS in the Colombo Municipal Council area, the country's primal urban 
centre that accommodates a residential population of about 642,000 and a daily floating 
population of another 400,000, making it a city of over one million population (Department of
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C e n s u s  an d  S ta t is t ic s , 2 0 0 1  as c ite d  b y  S e v a n a th a , 2 0 0 3 ). O n e  o f  th e  o b je c t iv e s  w a s  to  e v a lu a te  

th e  c u rre n t  sp a t ia l d is t r ib u t io n  a n d  te m p o r a l c h a n g e  o f  U G S  in 4 7  w a rd s  o f  C o lo m b o  d u r in g  th e  

p e rio d  1 9 6 0  to  2 0 1 0  u s in g  g e o g r a p h ic  in fo rm a t io n  s y s te m , a e r ia l p h o to g ra p h y  an d  re m o te ly  

s e n s e d  im a g e ry . T h e s e  to o ls  o f fe r  p ra c t ic a l a n d  e c o n o m ic  m e a n s  to  s tu d y  v e g e ta t io n  c o v e r  

c h a n g e s  e s p e c ia lly  o v e r  la rg e r  a re a s , as th e y  p ro v id e  k e y  d a ta  s o u rc e s  w h ic h  ca n  be e a s ily  

o b ta in e d  fo r  e a rth  m o n ito r in g  p r o g r a m m e s  (X ie  e t  a l, 2 0 1 0 ). R e c o g n it io n  o f  th e  p e rc e iv e d  v a lu e s  

o f  U G S  b y  c ity  d w e lle rs  w a s  th e  s e c o n d  o b je c t iv e . H e n c e , a p u b lic  a s s e s s m e n t  u s in g  a 

q u e s t io n n a ire  s u rv e y  to  o b ta in  th e ir  e m o t io n a l v ie w s  a n d  e x p e r ie n c e s  o n  U G S  w a s  c o n d u c te d .

Assessm ent of the urban green space in spatial and temporal scales:

W e  e v a lu a te d  U G S  in 4 7  w a rd s  o f  o f  C o lo m b o  (F ig u re  1) u s in g  a e r ia l p h o to g ra p h y  c o m b in e d  

w ith  G e o g ra p h ic  In fo rm a t io n  S y s te m  (G f5 ). A e r ia l p h o to g ra p h  o f  1 9 6 0  an d  w a rd  m a p  o f 

C o lo m b o  w e re  g e o -r e fe r e n c e d  a n d  d ig it iz e d  w h ile  th e  d ig it iz e d  2 0 1 0  C o lo m b o  lan d  u se  m a p  w a s  

o b ta in e d  fro m  th e  S u rv e y  D e p a rtm e n t . T h e  c o v e r  p e rc e n ta g e s  o f  B u ilt  u p  a re a s  (B) an d  th e  U G S, 

w h ic h  w e re  fu r th e r  d if fe r e n t ia te d  in to  n a tu ra l (G N ) a n d  m a n m a d e  g re e n  s p a c e s  (G M ) w e re  

e s t im a te d  in e a c h  w a rd  a c c o rd in g  to  th e  c o v e r  p e rc e n ta g e  c la s s e s  o f  > 7 5 -1 0 0 % , 7 4 -5 0 % , 4 9 -2 5 %  

an d  < 2 4 % . T h e  G N  in c lu d e d  m a r s h la n d s  a n d  s c ru b la n d s  w h ile  p la y  g ro u n d s , a rb o re ta , p a rk s , 

p r iv a te  h o m e  g a r d e n s , p u b lic  re c re a t io n  s p a c e s , a n d  b a rre n  la n d s , w h ic h  a re  a re s u lt  o f  h u m a n  

in te rv e n t io n  th a t  h a v e  ta k e n  p la c e  d u r in g  d e v e lo p m e n ta l a c t iv it ie s  o f  C o lo m b o  w e re  c a te g o r iz e d  

u n d e r  G M .
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ID Ward ID Ward
1 Mattakkuliya 25 Panchikawatthe
2 Modara 26 Maradana
3 Mahawatta 27 Maligakanda
4 Aluthmawatha 28 Maligawatte East
5 Lunupokuna 29 Dematagoda
6 Bloemendhal 30 Wanathamulla
7 Kotahena East 31 Kuppiyawatte East
8 Kotahena West 32 Kuppiyawatte West
9 Kochchikade North 33 Borella North
10 Gintupitiya 34 Narahenpita
11 Masanger veediya 35 Borella South
12 New Bazaar 36 Cinnamon Gardens
13 Grandpass North 37 Kollupitiya
14 Grandpass South 38 Bambalapitiya
15 Maligawatha West 39 Milagiriya
16 Aluthkade East 40 Thimbirigasyaya
17 Aluthkade West 41 Kirula
18 Kehelwatha 42 Havelock Town
19 Kochchikade South 43 Wellawatte North
20 Fort 44 Kirillapona
21 Komponnaweediya 45 Pamankade East
22 Wekanda 46 Pamankade West
23 Hunupitiya 47 Wellawatte South
24 Suduwella

Figure 1: Ward map of City of Colombo and 
respective wards with ID

Source: Survey Department, Sri Lanka
It w a s  n o te d  th a t  3 0 %  o f  to ta l la n d  a re a  o f  C o lo m b o  o c c u p ie d  b y  th e  g re e n  s p a c e s  in 1 9 6 0  h as 

d e c re a s e d  to  2 4 %  in 2 0 1 0 . R e c e n t ly  (in  2 0 1 0 ), o u t  o f  th e  4 7  w a rd s , o n ly  fo u r  a n d  e le v e n  w a r d s  

c o n ta in e d  > 2 5 %  a re a  o f  n a tu ra l a n d  m a n -m o d if ie d  g re e n  s p a c e s  re s p e c t iv e ly , c o m p a re d  to  th e  

th ir ty  o n e  G N  a n d  s ix  G M  in 1 9 6 0 . T h is  in d ic a te s  th a t  th e  G N  g re e n  s p a c e s  h a v e  s ig n if ic a n t ly
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d e c re a s e d  w h ile  G M  g re e n  s p a c e s  h a v e  in c re a s e d  o v e r  th e  la st f if ty  y e a rs . T h e  F ig u re s  2a an d  b 

illu s tra te  th e  f r e q u e n c y  d is t r ib u t io n  o f  w a rd s  (% ) in th e  G N  an d  G M  c a te g o r ie s  in 1 9 5 6  a n d  2 0 1 0 . 

A s  fa r  as th e  d e c re a s e  in U G S  is c o n c e rn e d , 15 w a rd s  in th e  c ity  c le a r ly  e x h ib ite d  th e  d e p le t io n  o f 

n a tu ra l g re e n  s p a c e s  (G N - m a rs h la n d s , s c ru b la n d ) w ith  th e  in c re a s e  o f  b u ilt-u p  a re a  (B ). B u t 

th e s e  a re  a lso  th e  w a rd s  in w h ic h  th e  e x te n t  o f  m an  m o d ifie d  g re e n  sp a c e s  (G M - p la y  g ro u n d s , 

p a rk s , h o m e  g a r d e n , re c re a t io n  s p a c e s , b a rre n  la n d s) had  g ro w n  o v e r  th e  la st 50  y e a rs  (F ig u re  

3 ). T h o u g h  th e  in c re a s e  o f  G M  d o e s  n o t c o m p e n s a te  fu lly  fo r  th e  d a m a g e  o f  th e  c ity 's  e c o lo g ic a l 

b a la n c e , it re f le c ts  th e  e n th u s ia s m  an d  e ffo rt  o f  th e  c ity  p la n n e rs  an d  c ity  d w e lle rs  to w a rd s  

a r b o r ic u ltu r e  an d  p ro b a b ly  a m e n ity  h o rt ic u ltu re  (g ro w in g  s tre e t  tre e s , g re e n  c o rr id o rs  an d  
p r iv a te ly  o w n e d  h o m e  g a rd e n s )  in C o lo m b o .

1960 2010

Figure 2a: The GN difference between (1960 -  2010), in wards of city of Colombo.
Cover categories ;□  >75 % ,■  75-50 %, H 50-25%,* 25-0% indicate that by 2010, most of the wards have 

GN < 25% cover and only few contain 50-25% coverage of green vegetation.
Source: author

1960
2010

Figure 2b: The GM difference between (1960 -  2010), in wards of Colombo.
Co ver categories ;□  >75 % ,■  75-50 %, S  50-25%,* 25-0% indicate that by 2010, very few wards have 

increased their man modified green vegetation (GM) to >75% cover category as well as to 50-75% .
Source: author

O u r  re s u lts  a ls o  s h o w  th a t  th e  w a rd s  lo c a te d  in th e  p e r i-u rb a n  z o n e  o f  th e  C o lo m b o  c ity  h a v e  

b e e n  th e  a re a  w h e re  a g r e a t e r  p ro p o rt io n  o f  lo ss  o f  G N  o c c u rre d  o v e r  th e  p a st  f if ty  y e a rs . 

M a tta k k u liy a , a n d  M o d a ra  w a rd s  p ro v id e  c le a r  e x a m p le s  fo r  su ch  re d u c t io n  o f  U G S  w h ile  w a rd s  

lo c a te d  n e a r  c o a s t lin e  su ch  a s  K o llu p it iy a , B a m b a la p it iy a , M ila g ir iy a  an d  W e lla w a tte  N o rth  had  

a lre a d y  s h o w n  th e  lo ss  o f  U G S  b y  1 9 6 0 . P e r i-u rb a n  a re a s  o f  m a n y  c o u n tr ie s  h a v e  a lso  s h o w n  a 

s im ila r  p a tte rn  o f  la n d  u se  c h a n g e  d u e  to  th e  s e tt le m e n t  o f  m a n y  m ig ra n ts  fro m  ru ra l a re a s  as 

w e ll a s  fro m  th e  c ity  it s e lf  (B o n n e s  et al.,2 0 1 1 ).
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Figure 3: The growth of GM and trade off between UGS and built area 
1960- 2010 in 15 wards of Colombo.

■  Built area □ GM- man modified green spaces, 13 GN- natural green spaces
Source: author

Public assessm ent on UGS

A public assessment was conducted from July to October 2012 by interviewing 135 respondents. 
These included teenagers and adult users of UGS with different professional backgrounds. Here 
we also considered everyday and frequent users, hence a questionnaire consisted of 15 
questions which was distributed among school children, drivers, office workers, park visitors and 
street vendors. Response formats of the questionnaire were either open (descriptive) or closed 
(dichotomous, multiple choices) in ranking scale. The direct questions allowed for selecting one 
or two possible answers while some questions allowed small explanation to leave the 
respondents the freedom to express their thoughts with their own words. The first part of the 
questionnaire revealed basic socio-economic data of respondents. The second part (10 
questions) were designed to solicit actual recreational experiences and activities of respondents 
related to UGS, preferable places for relaxation among UGS, reasons for choosing such venues, 
purpose and frequency of visitation to preferable UGS, timing of recreation pursuits, and their 
views on importance of recreation. Some of the questions were "Why do you come here?" , 
which included one or more responses such as "to sport, to meet others, to play with children, 
to escape from routine work/ for a change, to appreciate green vegetation/nature/ fresh air 
etc., to contemplate and meditate, to get artistic inspiration, to park the vehicle etc". "Which 
feeling does Nature evokes you?" question had a multiple response format with answers; 
freedom for me, luck, adventure, happiness, unity with family, unity with Nature. For question 
"how important are these feelings for your daily well being?" responses were; not important at 
all, essential, and no comment. Thus, our survey was mainly focused on i) Motives for green 
spaces: how do urban users perceive aesthetic function(s) of UGS ? Why do people visit UGS? In 
what sort of activities do they engage, and which needs do these activities fulfill?, (ii) Emotional 
aspect: which feelings do urban people experience, how important are they for people's general 
well being, and why?. The respondents explained how they emotionally benefit from UGS.
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The survey for public assessment on UGS included respondent groups of school children, drivers, 
office workers, park visitors and street vendors of which 82 (61%) were male and 53 (39%) were 
female. All of them were city dwellers and belonged to any one of the three age categories 15- 
35, 36-55 and 56-75. The perception and emotional experience of them on UGS varied among 
the respondent groups. The perception of school children towards UGS, as schoolboys (27%), 
revealed that they experience it as a place for freedom, adventure and happiness. The 
schoolgirls (20%) insisted that visits to UGS provided them unity with Nature, family, happiness 
and adventures (Figure 4a). Majority of the park visitors (56%) and office workers (27%) felt that 
green areas provide them 'freedom' and happiness (Figure 4b). Visitors also expressed that their 
visits to parks had increased the unity and bond among family members.
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Figure 4a: Perception of school children 
Office towards UGS ■  Male, ® Female 

Source: author

Figure 4b: Perception of Park visitors and 
workers towards UGS

■ Park Visitors,®Office workers 
Source: author

An 80% of office individuals and school children perceived that the pleasure provided by the 
green spaces is essential for their daily wellbeing. Most park visitors (77%) and drivers (73%) also 
felt the same (Figure 5). Drivers (57%) and street vendors (47%), who work outdoors almost all 
of the day perceived street trees as "places making them less tiresome".
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Figure 5: The perception of UGS on daily wellbeing of people 
■  Not important at all, □ No comment, □  Essential.

The perception of office individuals should be highlighted. This group of respondents has been 
spending most of their time in indoor environments and often do not get a chance to appreciate 
greenery during the day time. It was found that 50% of such individuals felt stress relieved and 
23% felt happy and another 23% felt 'close to Nature' at least when they pass street trees 
during day-to-day travel to office (Figure 6). Further, 50% of the office workers expressed that 
they felt relaxed when they come in contact with green spaces and suggested that they would 
like to have green areas in their office premises for relaxation during short breaks given in 
between working time. This highlights the necessity of maintaining a green landscape in all 
possible workplaces. Adoption of a community-based tree planting and volunteer tree 
maintenance programme may contribute to increase such green cover. This approach also 
extends the benefits of UGS that accrue to individuals to the community level. It is said that 
workers report greater productivity when they have a view of green space from their place of 
work, and their supervisors have also felt that these workers were more productive. Similarly, 
business districts with many trees have shown to be performing better in providing goods and 
services compared to that with few or no trees (Kaplan, 1993).

Our findings indicated that nearly half of the park visitors' motive was to appreciate the green 
recreational surroundings which provided them a pleasant and peaceful environment. Only a 
few respondents (17%) had visited green spaces to play with children, and 12% to meet friends 
and relatives (Figure 7). Findings also reflect that outdoor playing was not enjoyed by many 
children while visiting UGS with their parents (see also the perception of school children). 
Playing in an area with trees and plants is said to support children's development of skills and 
cognitive abilities and lessen various childhood disorders (Taylor et al., 1998). Today the life style 
of children has become very much different as their everyday life is being disconnected from the 
natural world and instead their stay is being restricted to indoors. Therefore when drawing up 
plans for city development, children's need of playing/studying outdoor environments should 
also be encouraged by the city planners. At present several green spaces of Colombo are being 
modified into walkways, jogging tracks and recreational areas, but little attention has been paid 
on improvement of play or outdoor study areas for children within UGS.
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Figure 6: Office internals perception Figure 7: Motives of Park visitors
Towards street trees ■  Office workers ■  Park visitors

Conclusion

Although plants (especially trees) are often seen as amenities to many of us, the psychological 
benefits they provide to the human society is vital to understand. Green vegetation is 
considered to be essential to improve mental health, enhance contemplativeness and bring 
healthy life style to individuals and families. However, it seems that majority of our urban society 
would like to accrue passive experience from the green environment rather an active 
experience. Therefore future landscaping programs could be improved with these benefits as 
intended outcomes for healthy communities and sustainable cities.

The study also highlighted the contribution of GM, the man modified UGS to the well being of 
urban inhabitants and reflected their desire for further expansion of parks, recreational areas 
and green ways in the Colombo city. As the natural green spaces have been gradually shrinking 
in the City of Colombo while Man-modified green spaces are slowly expanding, identification of 
suitable locations for future parks, play areas as well as their designs have to be carefully 
explored for sustainable urban planning and landscaping. Establishment of roof top and vertical 
gardens especially in the wards having a high proportion of built area and planting of trees in 
public and private properties in wards with less built up area would further increase cover of GM 
as a compensation for the GN which has already disappeared.
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