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I. INTRODUCTION 

REPORT published by the International Union for 

the Conservation of Nature, the Children and 

Nature Network entitled “Home to Us All: How 

Connecting with Nature Helps Us Care for Ourselves and the 

Earth”, shows the importance of connecting children to nature 

and the positive impacts of this connectedness over time [1]. 

This is based on evidence that early experiences are stored in 

the limbic brain and recalled at the latter stages of human life 
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[2]. This goes in parallel with deep investigations about long-

term sustainability applications. After years of practice, it is 

time-honored that believing in sustainability is guaranteed its 

applicability over time. Cultivating this culture in children is the 

best way to achieve this goal. 

While it seems of great benefit to have strong connections 

between children and the natural environment in the early 

stages of their life, studies have shown a dark side to this 

relationship due to the environmental global changes. 

According to [3], a great feeling of disappointment was clear in 

interviews with adolescents as wild places they were attached 
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 Abstract—Sustainability, by its definition, is an investment in the future. This 

interprets the importance of linking sustainability studies to children as they are 

'the future'. Achieving and practicing sustainability is more than a rigid 

roadmap to be followed, it is rather beliefs and faiths that have to be deeply 

rooted and considered truthful. So, embedding environmentally conscious 

attitudes and right behaviors about nature and its norms is crucial to children.    

This paper investigates the potential that the green infrastructure could 

present to reconnect children to the natural environment in cities. It develops a 

model that correlates all the spatial aspects: Space definition and configurations; 

Activities practiced in space; Experiencing space; Safety and security and the 

three types of green urban infrastructure: linear elements, nodal points, and 

networks. This is presented within the outlines of planning and management 

aspects of the successful green infrastructure to move the child from just being 

“In Nature” to being “With Nature” to finally being “For Nature”.     

It examines the applicability of this model by analyzing Smouha -a new 

residential suburbia located in the southern part of Alexandria city- originally 

planned after the principles of the ‘Garden City’. In its final part the paper 

concludes that while local streets and parks present real potential for connecting 

children to nature, lack of connectivity on the design scale and applicability on 

the management scale limits children’s experiences to be developed in reaching 

the desired ‘with nature’ or ‘For Nature’ states 
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to in their cities were removed. They expressed their anger and 

sadness as the natural green spaces are swept and replaced by 

new developments with high-built densities and intensified 

urban features. This has become a prototype urban development 

feature as built upon mere economic criteria. However, this was 

a predominant feature until the emergence of New 

York’s Staten Island Bluebelt project. Although it was just a 

problem-solving solution and wasn’t described as green 

infrastructure at the time of its creation, it is now marked as a 

milestone in investigating the potential for applying green 

infrastructure with multi-dimensional benefits. This project 

comes as an extension to the concepts of Ian McHarg's: ‘Design 

with Nature’ and Frederick Law Olmsted's plans for Nicolas 

parks which created a new pattern of urban development that 

preserves nature and integrates it with human development in 

parallel [4].  

 

 

 
The emergence of green infrastructure was the first to 

optimize landscaping performance (President’s Council on 

Sustainable Development, 1999). This was before the term 

‘Green Infrastructure (GI) itself appears (the term is first 

mentioned by Benedict and McMahon in a paper entitled 

“Green infrastructure: Smart conservation for the 21st century”) 

(2002). Starting from its early beginning, the concept of green 

infrastructure has witnessed three milestones till now. The first 

is exploration, the second is the expansion and from 2010 

onwards it witnesses a consolidation stage [5]. This involves a 

greater realization of the benefits -economic, ecological, and 

social- that could be offered to urban life when green 

infrastructure is appropriately integrated into its ongoing 

systems [6]. This paper builds on the increasing awareness of 

the potential that green infrastructure can offer to overcome the 

deficiencies of children-nature connectedness in modern cities. 

This would be of special interest within the Egyptian context as 

the percentage of children is about 40% of the total population 

(the number of Egyptian residences scored about 101.48 million 

inhabitants by 2021) [7, 8, 9].  

This paper tackles a critical point for the fourth-coming 

Egyptian generations. Due to the accelerating increase in 

densities in cities, being detached from nature is growing as a 

norm. This would have immediate great negative impacts on 

our children and accordingly will lead to generations without a 

deep faith in the importance of environmental-related issues. 

However, reconsidering the role of urban open spaces as the 

main provider of nature in the urban overwhelming context 

 
 

Fig. 1. Paper’s structure. Source: the author. 

 
 

 

 
 

 

 

 

 

 
 

 
 

 

 
 

 

 
 

 

Fig. 1. Urban green infrastructure model (UGIM) for Children-nature connectedness. Source: the author. 
Source: the author. 
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could be a potential. This paper raises questions about the dual 

role that green infrastructure can play in an understanding of the 

spatial structures of our cities. It is based on a hypothesis that 

this role could be better played if the spatial configurations and 

their associated natural processes are comprehensively 

managed.    

To come up with a model that correlates all the related 

aspects, the structure of this paper (as shown in Figure1) is 

divided into two main parts the first scans literature about both 

child-nature relationships and the benefits that he/she would 

realize out of this relation in urban life and the conditions under 

which green infrastructure would perform in an appropriate 

way. This part ends with a theoretical model that links, on one 

hand, spatial aspects related to children’s practices within urban 

context (space physical definition and configurations; activities 

practiced by children in outdoor spaces; the way they perceive 

and experience the space; and finally factors affecting children 

safety and security in outdoor spaces), and on the other hand, 

types of urban infrastructure elements based on their spatial 

morphological configurations (linear, nodal, and networks).     

The second part is an empirical analytical study. It scans the 

spatial structure of Smouha -a neighborhood located in the 

southern extension of Alexandria, originally planned after the 

‘Garden City’ principles-, to investigate the applicability of the 

developed theoretical model. Two matrixes are used to show 

the results of this analytical study. The first correlates the spatial 

aspects related to children’s practices within the Smouha 

context to its spatial morphological configurations: linear 

spaces (minor arterials, collectors, local streets); nodal spaces 

(circulation nodes, and parks); and finally spatial networks 

(Connection pattern). The second correlates these 

morphological configurations to design and management 

aspects that shape the principles for a successful green 

infrastructure.  

 

II. CHILDREN-NATURE RELATIONSHIP  

The ‘Affordance Theory’ proposed by Gibson [10] is widely 

used to interpret the connection between children and nature 

[11]. Since the initiation of this theory the list of affordances 

has been extended over many studies to include both social and 

emotional affordances in addition to the functional ones as 

prerequisites. These affordances are the core of many studies as 

detected by [2] in his article entitled “Childhood nature 

connection and constructive hope”. In this review, he presents 

a wide scan for studies to determine the dimensions of nature 

connection concerning both children’s and their parents’ points 

of view.  

While the dimensions addressed in these included studies 

are wide and comprehensive, some classifications can make the 

trends behind these dimensions clear and give more in-depth 

insights. These dimensions could be addressed in a hierarchical 

way as parallel to the way connections between children and 

their natural surroundings are initiated and developed. Five 

stages of connectedness could be addressed starting from just 

enjoying being in nature as the lowest degree of attachment to 

feeling a sense of oneness with nature as the highest degree.  

The first step is a prerequisite to all the further steps of 

connectedness. It encompasses all the spontaneous reactions 

children perform while first being in nature. These dimensions 

include finding the beauty of nature [12], enjoying the sensory 

aspects of it [13], and wanting to be in it [12]. The second step 

moves further beyond just nature-relatedness to being aware of 

nature. This starts with feeling freedom in nature [14] as a 

prologue to initiating a sense of curiosity about the 

surroundings [13] which leads to creating awareness about the 

ecological routines [15]. 

The second part of the ladder of dimensions encompasses a 

higher degree of reactions towards nature and its phenomena. 

The first step of this part represents sensitive reactions 

concerning nature and its plants and animals. It witnesses a 

rapport with natural features leading to different kinds of 

children and nature affinity; cognitive affinity, eco-affinity, and 

attitudinal affinity [16] [15]. The second step of this part is to 

feel a responsibility towards nature [17]. This represents a 

higher degree of attachment to the surrounding environment 

and leads to more respect when dealing with it [12]. The highest 

degree of children-nature connectedness is feeling part of it 

(sense of oneness) [18]. This perspective has many 

consequences as it affects positively the child belonging to and 

kinship with the natural community. Moreover, it affects the 

children’s perception of themselves as a fundamental 

constituent of the natural scene [19]. And finally, create an 

implicit connectedness with nature [20]. 

A later interpretation of the ‘Affordance Theory’ is 

presented by [21]. They have initiated an ‘embodied ecosystem’ 

concept which gives clear links between a child’s perception of 

his/her surrounding environment and his/her behavior. This 

concept gives a dynamic vision to the overwhelming ecosystem 

consisting of intra-relationships between body, mind, culture, 

and the encompassing environment. According to [16] this 

could be used to address simultaneously the multimodal 

dimensions of child/nature connections.    

Based on these understandings, ref. [16] develops a 

framework for investigating the connectedness between 

children and their surrounding natural environment as relies on 

three well-stated aspects; identifying the qualities of life 

experiences that connect children to nature, the abilities of 

children’s human–nature connection, and finally the relation 

between these two aspects (qualities and abilities) over time. 

Using the Delphi technique, the study performed by [16] 

identifies 16 qualities (as the most important regarding the 

consensus of 275 experts) classified under six categories as 

shown in (Table I). Many other studies also have emphasized 

the importance of these qualities [22] - [28]. 
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However, this framework is built upon three levels of 

children-nature connectedness as mentioned in many references 

[22], [29] - [32]. They are classified into three categories to best 

describe the relationship between children and their 

surrounding environment either: being in nature, being with 

nature, and finally being for nature. Table II shows abilities for 

children-nature connections as classified under these three 

categories. In this regard, children-nature connectedness is seen 

as a cluster of abilities built in the limbic brain to connect all of 

mind, body, culture, and environment [19]. These abilities are 

developed over time to move from just being “In Nature” 

(feeling comfortable in natural spaces, and being curious about 

nature), to being “With Nature” (reading natural spaces, acting 

in natural spaces, feeling attached to natural spaces, knowing 

about nature, and finally recalling memories with nature), to at 

the end being “For Nature” (taking care of nature, caring about 

nature, and finally being one with nature) [22], [29] - [32]. 
 

 

III. TYPES OF GREEN INFRASTRUCTURE 

Despite the wide variety of green infrastructure 

definitions, there is a consensus on their classification 

categories according to the scale and role. Based on these 

criteria, a book entitled “Green Infrastructure: A Landscape 

Approach” classify green infrastructure as “an inter-connected 

network of green open spaces” that has the potential to play a 

restorative role concerning ecological system impairments. The 

other one is the “small-scale green systems” which are 

designated specifically to manage storm water on an urban open 

space scale [33]. In a more detailed classification, [34], address 

“hubs” and “links” as the main constituents of the green 

infrastructure “system”. This classification is widely used in 

assigning roles to different natural landscaping spots according 

to their morphological configurations [35]– [38]. Table (III) 

shows a detailed description of both hubs and links and their 

subcategories. (They are used as a base of classifications in all 

[35]– [38] studies. 
 

 

However, these generic types of hubs and nodes are to be 

redefined according to the specific configurations of urban 

settlements. And accordingly, limited types of these types could 

be seen in urban settlements. Community parks are the most 

common type of nodal green infrastructure in cities.   

A study performed by [39] has reviewed more than 200 

papers and come to conclude with eight planning principles for 

a successful green infrastructure [40]– [47]. These principles 

could be interpreted in the shadow of a deep understanding of 

green infrastructure as a “System” consisting of a network of 

“hubs” connected to each other by “links”. Table (IV) presents 

a detailed description of these principles and their correlated 

interpretations. 

However, calls for ‘Reinvent our Cities’ after the Covid-19 

pandemic have turned more attention to the importance of using 

green infrastructure potential to adopt an appropriate ‘local 

lifestyle’. This gives more insights to planners and architects to 

investigate the qualities that the city’s spatial structure can 

offer.  In these regards, green infrastructure has proved its 

potential to help people enjoy their stay as near as possible to 

their homes [48]. Besides, this was a force behind introducing 

new types of greenery to cities. While the main aim was to 

move cities toward becoming more self-sufficient and resilient, 

the results show the emergence of new types of green 

TABLE II 

ABILITIES OF LIFE EXPERIENCES THAT CONNECT CHILDREN TO NATURE 
 
 

Category Abilities 

- Being IN nature - Feeling comfortable in natural spaces 

- Being curious about nature 

- Being WITH nature - Reading natural spaces 

- Acting in natural spaces 

- Feeling attached to natural spaces 

- Knowing about nature 

- Recalling memories with nature 

- Being FOR nature - Taking care of nature 

- Caring about nature 

- Being one with nature 

Source: the author after [16], [22], [29] – [32]. 

 

 
 

TABLE III 
THE MAIN CONSTITUENTS OF THE GREEN INFRASTRUCTURE “SYSTEM”. 

 

HUBS  
- anchor green infrastructure networks  

- provide an origin or destination for wildlife and ecological processes  
 

Category Abilities 

- Reserves - Large, protected areas, 

- Managed native 

landscape 
- Large publicly owned lands 

- Working lands - Private farms, forests, and ranches 

- Regional parks and 
reserves 

- Less extensive hubs of regional 
ecological significance 

- Community parks and 

natural areas 
- Smaller parks 

 

LINKS 

- the connections that tie the system together 

- enable green infrastructure networks to work 
 

Category Abilities 

- Landscape linkages - Large protected natural areas, 

- Space for sites and for recreational use 

- Conservation corridors - Less extensive linear protected areas 

- Greenways - Resource conservation and/or 
recreational use 

- Greenbelts - A framework for development 

- Eco belts - Ease the zone of tension between 

urban and rural land uses 
 

Source: the author after [34]–[38]. 

 
 

 

TABLE I 

QUALITIES OF LIFE EXPERIENCES THAT CONNECT CHILDREN TO NATURE 
 

Category Qualities 

- Entertaining [22] - Entertainment 

-Environmental Epiphanies 

[23] 

-Thought-provocation 

- Awe 

- Surprise 

- Restorative Experiences 

[24] 

- Intimacy 

- Mindfulness 

- Self-restoration 

- Nature Free Play [25], [26] - Creative expression 

- Physical activity 

- Challenge 

- Engagement of senses 

- Child-driven 

- Nature School [27] - Involvement of mentors 

-Structure 

/Instructions 

-Social/cultural endorsement 

-Animals Engagement [28] - -Involvement of animals 

Source: the author after [16], [22] – [28]  
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infrastructures such as the ‘Urban farms’ [49] which would 

have positive impacts on the city’s green spatial structure. 

 

 

IV. URBAN GREEN INFRASTRUCTURE MODEL (UGIM) FOR 

CHILDREN-NATURE CONNECTEDNESS 

A study performed by the National Association of City 

Transportation Officials (NACTO) (2020) [48] entitled “Global 

Designing Cities Initiative: Designing Streets for Kids” defines 

eight needs children have to fulfill while using open spaces. 

These needs could be classified under four main categories: 

space definition and configurations, activities practiced in 

space, experiencing the space, and finally safety and security.  

Spaces available for children and their caregivers have to be 

closely linked to their required activities. Their proximity and 

the type of activities they practice together (walking, holding 

hands, cycling side by side, … etc.) require more space than 

generally needed. In addition, their slow speed as they are 

accompanied together has to be taken into consideration while 

designing spaces designated for both activities and rest. 

However, the convenience of these varieties of spaces works as 

a prerequisite for activities practiced freely in space. 

The way children interact with their surrounding 

environment affects drastically their perception capabilities as 

regards their mental development. Studies have proved that the 

flexibility of a child’s brain would be at its most in the first five 

years of his life span. The well-prepared and treated spaces 

offer the potential for children to interact positively with the 

natural environment. This accordingly will initiate healthy 

habits and meaningful interpretations of the surroundings [5]. 

 

 

 
Fig. 2. Urban green infrastructure model (UGIM) for Children-nature connectedness. Source: the author.  

TABLE IV 

PLANNING PRINCIPLES FOR A SUCCESSFUL GREEN INFRASTRUCTURE. 
 

    
 - is crucial to sustaining species interactions and diversity, 

- enables the migration of species, the dispersion of seeds,   

- aims to create a well-connected green space network that can serve both 
humans and other species. 

■ Multi-functionality [41] 

 - connects with a wide number of ecosystem services,  
- provides social, ecological, and economic functions and possesses a 

much higher resilience, 

- increases the effectiveness of spaces in urban areas.  
■ Multi-scale [42] 

 - ranges from a building perspective (e.g., green roofs), to a more 
regional and integrated perspective,  

- enhances interactions between and in urban spaces. 

■ Integration [40], [41], [43], 
 - links between green infrastructures and other urban structures. 

- considers connections between green and grey infrastructures, as well 

as the landscape interactions with the building environment. 
■ Diversity [42], [44] 

 - emphasizes the diversity of the solutions presented to solve a 

specific issue. 
- enhances the role and importance of blue infrastructures in green 

infrastructure planning. 

■ Applicability [45] 
 - must be considered in addition to adaptability and implementation, 

-being realistic, is the guarantee of its implementation and development. 

■ Governance [40], [41], [46] 
 - a collaboration between the government actors and the citizens in the 

planning processes as a guarantee for project success. 

■ Continuity [41], [47] 
 - post-implementation monitoring or empirical measurements of 

outcomes of the ecosystem services and functions  

- requires frequent investment, management, and updates,  
- must have a monitoring system and periodic reports on the evolution of 

the planned green projects. 

Source: the author after [39]- [47]. 
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TABLE V 

Children-nature connectedness matrix 
 

 
 

Space definition and 

configurations 

Activities practiced 

in space 
Experiencing the space 

Safety and 

security 

- Streets 

(Linear Space) 

 
 

- well defined corridors 

- elements of green 

infrastructure 

- walking 

- playing 
- daily shopping 

activities 

- natural systems 

- safe movement 

corridors 
- pedestrian 

friendly streets 

- Parks 

(Nodal Space) 
 

 

-  degree of accessibility 

- space identity 
-  elements of green - 

blue infrastructure 

- playing 

- recreational activities 
- animals’ observing 

- overwhelming nature 

experiences 
- exploration and testing 

natural phenomena 

- following safety 

requirements in 
naturally 

dominant spaces 

- Spatial 

Network 
 

 

- degree of accessibility 

- networking and spatial 
connectivity 

- daily school 

travelling 
- recreational activities 

- continuing 

experiences. 
- managed transitions. 

- avoid traffic 

interference. 
- safe crossings 

 

Source: the author. 

 
Moreover, offering children the potential to play as it is very 

important for their physical and mental development is very 

crucial. According to [39], outdoor circulation spaces (streets 

and squares), represent prospects for spontaneous learning 

while practicing daily activities (walking, waiting, … etc.). This 

offers chances for unplanned play and interactions that could 

happen frequently and positively contribute to their cumulative 

gained experiences as they depend on themselves and make 

their own decisions. 

This paper proposes a model that correlates all 

configurations and planning guidelines of green infrastructure 

types (linear elements, nodal points, and networks), and the 

abilities as developed over time and experience to move from 

just being “In Nature” to being “With Nature” to finally being 

“For Nature”. These interactions are to be addressed within a 

clear definition of all the space aspects: Space definition and 

configurations, Activities practiced in space, Experiencing the 

space, Safety, and security as shown in figure (2) and Table (V). 

Promoting children’s connectedness from just being “in 

nature” to being “with nature” and then to being “for nature”, 

needs their environmental exposure increases in both time and 

intensity. This is a direct function of the potential that their 

surrounding environment presents. In this regard, the planning 

guidelines could be used to give insights into the contextual 

aspects that have the potential to increase this intensity. These 

aspects could be classified as either design or operational and 

management aspects. The former includes all of Connectivity, 

Multi-functionality, Multi-scale, Integration, and Diversity, 

whereas the latter includes Applicability, Governance, and 

Continuity. While these aspects are applicable on all open space 

scales (streets, parks, and spatial networks), their importance 

increases on the spatial network scale as the most responsible 

for creating an overwhelming natural experience.    

 

V. APPLYING URBAN GREEN INFRASTRUCTURE MODEL 

(UGIM) TO SMOUHA DISTRICT  

Smouha is one of the new residential districts to the 

southwest of Alexandria. Its history back to the beginning of 

the 20th century. It was originally a vast swamp known as 

Mellahat Hadra (Hadra Saltworks) reclaimed by Joseph 

Smouha and named after him [51]. The original planning of 

Smouha suburbia followed the principles of Howard’s Garden 

Cities and was influenced by the urban planning of Welwyn 

garden city in England and Heliopolis in Egypt. Now this part 

of the city still has a number of its original planning 

features;(The Grand Stand, Smouha club, a few numbers of 

private villas) (fig.3.). Some of the original surrounding 

features still exist such as a large public park formed by the 

Nouzha and Antoniadis gardens and the location of El-

Mahmoudia Canal which was later transformed to be El-

Mahmoudia Axis (It has 6 to 8 lanes of traffic for each direction 

to change El-Mahmoudia canal from swampland to traffic 

artery). (fig. 4,5,6) 
 

 

Fig. 3. The original planning of Smouha. Survey of Egypt, 1: 25,000, 
1946. Source [29] 
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Fig. 5. Morphological analysis of Smouha’s urban pattern. Source the author 

 
 

 

 
Fig. 4. The existing layout of Smouha district, Alexandria, Egypt. Source [Google Earth accessed 7/2022] 
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Reading the urban pattern of Smouha, the features of streets 

(linear elements), parks (nodal spaces), and spatial networks 

could be identified as follows: 

- The streets: three categories could be identified; minor 

arterials, collectors, and local streets (fig. 7,8,9). The urban 

form of the Smouha district is shaped by the regulations and 

building codes that permit continuous urban masses and 

physically well-defined streets. Regardless of these well-

defined corridors, elements of green infrastructure aren’t seen 

clearly in either the minor arterials or the collectors. However, 

some types of green infrastructure elements could be seen in a 

few local streets. Activities practiced by children in these linear 

spaces are directly related to their configurations. Arterials 

don’t give any chances for children to either walk or play while 

some collectors permit children to walk and go for some daily 

shopping activities. On a local street level, more chances are 

available for children to walk and practice many daily routine 

activities such as going to school or grocery shopping and even 

playing. These physical configurations and their correlated 

green infrastructure are the base for the potential 

children/nature interactions and accordingly their gained 

experiences. Local streets offer these experiences on a 

considerable scale compared to both minor arterials and 

collectors. What increases the quality of children-nature 

interactions is the safety they feel in local streets due to low 

traffic density and calming devices which couldn’t be felt in 

both minor arterials and collectors. While all the streets in 

Smouha in all its different scales are not designed or equipped 

to work as pedestrian-friendly streets, the local ones by their 

spatial configurations are much qualified to play this role (fig. 

6). 

- The nodes: two types could be identified; circulation 

nodes, and parks. As originally designed as a garden city 

suburbia, parks are one of the main features of Smouha. Two 

main green nodes are located to the north and the south of this 

part of the city. The north one is Smouha social club which 

comes after the Grand Stand. It is a gated social and athletic 

club accessible only to its members (fig. 11). Meanwhile, 

Nouzha and Antoniadis gardens are in the southern part of 

Smouha, and they have publicly accessed parks with affordable 

tickets prices (fig. 12). The Nouzha Park also is the location for 

Alexandria Zoo one of the main attractions for children not only 

from the surrounding area but from all of Alexandria and near 

governorates as well. As publicly accessible parks, Nouzha and 

Antoniadis are positive in all children-nature-related aspects. 

They have a wide variety of green-blue infrastructure elements 

which add to space identity and increase the potential for 

children to do activities related to playing, recreation, and 

animal feeding and observation. These extended areas of 

greenery offer children the chance to explore and test natural 

phenomena as being overwhelmed by nature experiences. 

Being away from traffic gives the children full freedom to do 

activities without fear. This is contrary to circulation nodes 

which extend over many street intersections. Regardless of the 

existence of small gardens at the heart of some of these nodes 

(Victor Emmanuel Square), they are not safely accessible to 

children and don’t give the chance to children to interact freely 

with nature (fig. 10). 

 

  
Fig. 6. Features of Smouha’s urban pattern. Source the author 
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Fig. 7. Local streets in Smouha. Source the author 

 

 

Fig. 8. Collector street in Smouha. Source the author 

 

 

Fig. 9. Minor arterials in Smouha. Source the author 

 

 
Fig. 10. Vector Emmanuel Square, Smouha. Source the author 

 

 

 
Fig. 11.(a) the Grand Stand Source [23], (b) Smouha Social Club, 

Smouha. 

 

 

 

Fig. 12. Nouzha and Antoniadis gardens, Smouha. Source the author 
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- Moving from just ‘being in nature’, to further degrees of 

being ‘with nature’ and ‘for nature’ requires continuous 

interactions with the overwhelmed natural environment which 

is realized on the spatial network scale. This scale of the study 

acquires the continuity of being in nature for long times and on 

a high frequency that guarantees the impacts of these 

experiences to deepen over time to approach being ‘for nature’ 

state. Regarding Smouha suburbia, being the extension of the 

old city of Alexandria with a dominancy of car-oriented 

developments negatively affect the continuity of the elements 

of green infrastructure over its lands. Increasing the number of 

cars and the ill design of streets as pedestrian-friendly streets, 

especially for children negatively affect the ability of children 

to move beyond their limited residential shed. This deprives 

children of having deep continuous experiences in nature. 

The previously discussed planning principles for a 

successful green infrastructure could be used in these regards as 

criteria for evaluating the performance of the spatial system of 

Smouha. However, the following table shows an evaluation of 

the green infrastructure spread over the spatial network 

(circulation “hubs” and parks connected to each other by 

“links”). In this table, the evaluation principles are divided into 

either design aspects or managerial aspects, which make it 

easier to determine the responsibilities of the stakeholders. 
 

Reading (TABLE VII) shows that: 

- Elements that are responsible for children to be ‘In Nature’ 

are existing on a considerable scale in both local streets and in 

parks. However, using a multi-scale intervention and the 

diversity of green infrastructure types represent the main 

deficiencies among other design aspects. On a different scale 

TABLE VI 
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park in Smouha shows an effective way for children to be “In 

Nature’ as they have multi-scale achievements concerning all 

design-related aspects. 

- All aspects of the managerial scale show very low 

performance. This is generally applied to all spatial and 

networking configurations except for some local streets that are 

well managed and looked after depending merely on their 

residents. The role of district administration and other related 

governmental agencies could hardly be seen in this suburbia. 

 
 

 
 

- Due to increasing densities and transforming Smouha from 

an originally planned garden city to a car-oriented community, 

connectivity on its multiple scales (physically and over time) is 

lost. This major defect is responsible for interrupting children’s 

experience ‘With Nature’ and works as a barrier to promoting 

this relationship to be ‘For Nature’. 

 

VI. CONCLUSION 

Connecting children to nature has proved many benefits for 

them personally and for the community’s future as well. One of 

these sustainability-related benefits is to create a generation that 

believes in the importance of nature and behaves accordingly. 

To become a nature proponent child, have to go through stepped 

degrees of interaction with nature. These steps start with just 

being “In Nature”. In a further step, more involvement in the 

natural environment, move children to be “With Nature” stage, 

and finally, with more emergencies in nature domains, children 

move to the “For Nature” state. Meanwhile, these are the 

findings of many related pieces of research; individual 

differences and preferences are crucial and have to be taken into 

consideration (out of the scope of this study). 

Green infrastructure presents the potential to reconnect 

children to nature in cities. While it is originally developed as a 

nature-based solution to environmental challenges (especially 

stormwater management), its role extended over time to cover 

many other domains. Among many classifications for green 

infrastructure, this paper uses a simple rather effective one. It 

uses morphological typology as an indicator of their 

performance and shows them as either linear or nodal elements. 

In addition, it builds on literature to define eight principles 

(Connectivity, Multi-functionality, Multi-scale, Integration, 

and Diversity (as design-related aspects), and Applicability, 

Governance, and Continuity, (as management-related aspects)) 

for green infrastructure to be successful.  

The model developed in this paper to formulate the 

interconnectedness of children to their surrounding nature 

encompasses two successive stages. The first is a matrix that 

correlates outdoor space configurations -closely related to 

children’s desired needs and expected behaviors- to physical 

space classification used in the green infrastructure study. 

These configurations include space definition (which has to be 

well-defined, accessible, connected, and have identity), 

activities practiced in space (which have to accommodate daily 

functional and recreational activities), experiencing the space 

(have to show natural systems and give the chance to children 

to explore and test natural phenomena), finally safety and 

security (as a prerequisite of the success of all these interactions 

 

TABLE VII 
CHILDREN-NATURE CONNECTEDNESS MATRIX SOURCE [GOOGLE EARTH ACCESSED 7/2022] 
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in nature). The second is to link the gained experiences children 

have while practicing these interactions with design and 

management aspects of successful green infrastructure to move 

them from just being “Inn Nature” to being “With Nature” and 

finally “For Nature”.  
 

Regarding Smouha,  

As originally planned after the ‘Garden City” principles, 

this southern neighborhood has the potential for applying the 

proposed model to reconnect children to nature in this part of 

Alexandria. The morphological analysis shows Smouha now as 

a car-oriented neighborhood with three street categories; minor 

arterials, collectors, and local streets, and two nodal spaces; 

circulation squares and recreational parks. Applying the model 

to Smouha shows the positive impact of local streets in offering 

a proper experience for children to be connected to nature. 

However, increasing densities and traffic volumes in both 

collectors and minor arterials threaten the continuity of 

children’s experiences and limit them from being expanded to 

have a completely overwhelming experience with nature. Parks 

in Smouha represent positive assets that support children-nature 

appropriate relations, but the lack of maintenance presents a 

severe threat. Finally, the management aspects of green 

infrastructure in Smouha show a very weak performance that 

affects negatively the other related design aspects.  

Based on the above-mentioned conclusion this paper 

recommends that more planning efforts have to be practiced 

keeping a continuous environmental experience children face 

while practicing their periodic travel (daily, weekly, …e tc.). 

This could be achieved by doing more in-depth studies for 

safety and security aspects that the urban spatial structure has 

to offer as a prerequisite for their contented existence in space. 

In addition, more attention has to be paid to maintenance 

specially for public facilities to keep their attraction potentials 

and help them play their role. As a further integrated part of this 

paper, more in-depth investigation for the managerial aspects 

concerning the provision, operation, and maintenance of the 

green infrastructure in the Egyptian urban context have to be 

performed.        
 

FUNDING STATEMENT:  

The author didn't receive any financial support for the 

research, authorship 
 

DECLARATION OF CONFLICTING INTERESTS 

STATEMENT:  

"There are no potential conflicts of interest concerning the 

research, authorship or publication of his article". 
 

REFERENCES 

[1.] Charles, C., Keenleyside, K., Chapple, R., Kilburn, B., van der Leest, P. 

S., Allen, D., … Camargo, L. (2018). “Home to us all: How connecting 

with nature helps us care for ourselves and the earth”. Minneapolis, MN: 
Children and Nature Network.  

[2.] Chawla L. (2020). “Childhood nature connection and constructive hope: 

A review of research on connecting with nature and coping with 
environmental loss”. People Nat. 2020; 2:619–642. 

https://doi.org/10.1002/pan3.10128 

[3.] Tseng, Y.-C., & Wang, S.-M. (2020). “Understanding Taiwanese 

adolescents' connections with nature: Rethinking conventional definitions 
and scales for environmental education “. Environmental Education 

Research, 26(1), 115–129. 

https://doi.org/10.1080/13504622.2019.1668354 
[4.] Gumb D., Mehrotra S., Rossi J., Deb-Moorjani D., and Brian Henn B., 

(2007). “The Staten Island Bluebelt: A Case Study in Urban Stormwater 

Management “. NOVATECH 2007 - Sustainable techniques and 
strategies in urban water management conf, 

https://cooper.edu/about/staten-island-bluebelt-study-sustainable-water-

management 
[5.] Mell I. (2017) “Green infrastructure: reflections on past, present and 

future praxis“., Landscape Research, 42:2, 135-145, DOI: 
10.1080/01426397.2016.1250875 

https://doi.org/10.1080/01426397.2016.1250875 

[6.] Siemens, A. G. (2011). “Asian Green City Index: Assessing the 
environmental performance of Asia’s major cities “. Munich: Author. 

[7.] Galal. S. (2021). Total population of Egypt 2021, by age group and 

gender. www.Egypt: population by age group and gender 2021 | Statista 
[8.] World Bank. (2015) Early Childhood Development in Egypt. 

https://www.worldbank.org/en/country/egypt/publication/ecd2015 

[9.] Mina (2018). Children make up 40.1 percent of Egyptian population: 

CAPMAS. https://www.egypttoday.com/Article/1/60713/Children-

make-up-40-1-percent-of-Egyptian-population-CAPMAS 

[10.] Gibson, J. J. (1979). “The Theory of Affordances “. Boston, MA: 
Houghton Mifflin. 

[11.] Altman, I., and Rogoff, B. (1987). “World views in psychology: trait, 

interactional, organismic, and transactional perspectives,” in Handbook of 
Environmental Psychology, Vol. 1, eds D. Stokols and I. Altman (New 

York, NY: John Wiley & Sons), 7–40. 

[12.] Richardson, M., Hunt, A., Hinds, J., Bragg, R., Fido, D., Petronzi, D., … 
White, M. (2019). “A measure of nature connectedness for children and 

adults: Validation, performance, and insights “. Sustainability, 11, 3250. 

https://doi.org/10.3390/su111 23250 
[13.] Rice, C., & Torquati, J. C. (2013). “Assessing connections between young 

children's affinity for nature and their experiences in natural settings in 

preschool “. Children, Youth and Environments, 23(2), 78–102. 
[14.] Müller, M. M., Kals, E., & Pansa, R. (2009). Adolescents' emotional 

affinity toward nature: A cross-sectional study. Journal of Developmental 

Processes, 4(1), 59–69. 
[15.] Larson, L. R., Green, G. T., & Castleberry, S. B. (2011). “Construction 

and validation of an instrument to measure environmental orientations in 

a diverse group of children “. Environment and Behavior, 43(1), 72–89. 
https://doi.org/10.1177/00139 16509 345212 

[16.] Giusti, M., Svane, U., Raymond, C. M., & Beery, T. H. (2014). “A 

framework to assess where and how children connect to nature “. Frontiers 
in Psychology, 8, 2283. https://doi.org/10.3389/fpsyg.2017.02283 

[17.] Sobko, T., Jia, Z., & Brown, G. (2018). “Measuring connectedness to 

nature in preschool children in an urban setting and its relation to 
psychological functioning “. PLoS ONE, 13(11), e0207057.  https://doi. 

org/10.1371/journ al. pone.0207057 

[18.] Cheng, J.-C.-H., & Monroe, M. C. (2012). “Connection to nature: 
Children's affective attitude toward nature “. Environment and Behavior, 

44(1), 31–49. https://doi.org/10.1177/00139 16510 385082 

[19.] Ernst, J., & Theimer, S. (2011). “Evaluating the effects of environmental 
education programming on connectedness to nature “. Environmental 

Education Research, 17(5), 577–598. https://doi.org/10.1080/13504 

622.2011.565119  
[20.] Bruni, C. M., & Schultz, W. P. (2010). “Implicit beliefs about self and 

nature: Evidence from an IAT game “. Journal of Environmental 

Psychology, 30, 95–102. https://doi.org/10.1016/j.jenvp.2009.10.004 
[21.] Raymond, C. M., Giusti, M., and Barthel, S. (2017). “An embodied 

perspective on the co-production of cultural ecosystemservices: toward 
embodied ecosystems “. J. Environ. Plann. Manage. 1–22. doi: 

10.1080/09640568.2017.1312300 

[22.] Steg, L., Bolderdijk, J. W., Keizer, K., and Perlaviciute, G. (2014). “An 
integrated framework for encouraging pro-environmental behaviour: the 

role of values, situational factors and goals “. J. Environ. Psychol. 38, 

104–115. doi: 10.1016/j.jenvp.2014.01.002  
[23.] Charles, C., Keenleyside, K., Chapple, R. ... (2018) Home to Us All How 

Connecting with Nature Helps Us Care for Ourselves and the Earth. 

Children & Nature Network.www.childrenandnature.org 
[24.] Arakawa, S., Sachdeva, S., and Vivek Shandas. V., (2018). 

Environmental Stewardship: Pathways to Community Cohesion and 

Cultivating Meaningful Engagement. In book: Handbook of Engaged 

https://doi.org/10.1002/pan3.10128
https://doi.org/10.1080/13504622.2019.1668354
https://cooper.edu/about/staten-island-bluebelt-study-sustainable-water-management
https://cooper.edu/about/staten-island-bluebelt-study-sustainable-water-management
https://doi.org/10.1080/01426397.2016.1250875
https://www.statista.com/statistics/1230498/total-population-of-egypt-by-age-group-and-gender/
https://www.worldbank.org/en/country/egypt/publication/ecd2015
https://www.egypttoday.com/Article/1/60713/Children-make-up-40-1-percent-of-Egyptian-population-CAPMAS
https://www.egypttoday.com/Article/1/60713/Children-make-up-40-1-percent-of-Egyptian-population-CAPMAS
https://doi.org/10.3390/su111%2023250
https://doi.org/10.1177/00139%2016509%20345212
https://doi.org/10.3389/fpsyg.2017.02283
https://doi.org/10.1177/00139%2016510%20385082
https://doi.org/10.1080/13504%20622.2011.565119
https://doi.org/10.1080/13504%20622.2011.565119
https://doi.org/10.1016/j.jenvp.2009.10.004
http://www.childrenandnature.org/


A: 78             MANSOURA ENGINEERING JOURNAL, (MEJ), VOL. 47, ISSUE 5, OCTOBER 2022 

 
Sustainability. 

Springer.https://www.researchgate.net/publication/326560556_Environ
mental_Stewardship/stats     

[25.] Payne, E., Loi, N., and Thorsteinsson, E., (2020). The Restorative Effect 

of the Natural Environment on UniversityStudents’ Psychological Health. 
Journal of Environmental and Public Health May 2020. 

[26.] Orchard, G. (2017). Social-Emotional Benefits of Outdoor Play. 

Unpublished MSc. Thesis in the area of Early Childhood Education, 
Department of Curriculum and Instruction. University of Victoria. 

[27.] Moore, R. (2014). Nature Play & Learning Places. Creating and managing 

places where children engage with nature. Raleigh, NC: Natural Learning 
Initiative and Reston, VA: National Wildlife Federation Version 1.5. 

http://outdoorplaybook.ca/wp-content/uploads/2015/09/Nature-Play-
Learning-Places_v1.5_Jan16.pdf  

[28.] Mycock, K. (2019). Forest schools: moving towards an alternative 

pedagogical response to the Anthropocene? Discourse Studies in the 
Cultural Politics of Education 41(5):1-14. 

https://www.researchgate.net/publication/335998489_Forest_schools_m

oving_towards_an_alternative_pedagogical_response_to_the_Anthropoc
ene 

[29.] Sheldrake, R., Amos, R. & Reiss, M. J. (2019) Children, and Nature: A 

Research Evaluation for the Wildlife Trusts. Newark: The Wildlife Trusts. 

Available at https://www.wildlifetrusts.org/sites/default/files/2019-

11/Children%20and%20Nature%20-

%20UCL%20and%20The%20Wildlife%20Trusts%20Full%20Report.pd
f 

[30.] Locke, H., Rockström, J., Bakker, P., Bapna, M., Gough, M., Hilty, J., 

Zurita, P. (2021). A Nature-Positive World: The Global Goal for Nature.  
https://f.hubspotusercontent20.net/hubfs/4783129/Nature%20Positive%

20The%20Global%20Goal%20for%20Nature%20paper.pdf  

[31.] Lucy E. Keniger L., Gaston K., Irvine K., and Fuller R., (2013).  What are 
the Benefits of Interacting with Nature? International Journal of 

Environmental Research and Public Health. 2013, 10, 913-935 

[32.] York, R. (2014). Re-Connecting with Nature: Transformative 
Environmental Education Through the Arts.  Unpublished Ph.D. thesis, 

Graduate Department of Curriculum, Teaching and Learning & School 

for Environment, OISE at University of Toronto, ON 
[33.] European Commission. (2015). Towards an EU Research and Innovation 

policy agenda for Nature-Based Solutions & Re-Naturing Cities Final 

Report of the Horizon 2020 Expert Group on 'Nature-Based Solutions and 
Re-Naturing Cities'. Luxembourg: Publications Office of the European 

Union. https://op.europa.eu/en/publication-detail/-/publication/fb117980-

d5aa-46df-8edc-af367cddc202  
[34.] David Rouse, D., and Ossa, B. (2013) “Green Infrastructure: A Landscape 

Approach “.  

[35.] Benedict, M. and McMahon E. (2001). “Green Infrastructure: Smart 
Conservation for the 21st Century “. The Sprawl Watch Clearinghouse. 

Washington, D.C. http://www.sprawlwatch.org/greeninfrastructure.pdf 

[36.] Hoellen, K. (2011). Green Infrastructure Applications in the U.S. Green 
Infrastructure – Linking Landscapes and Communities. The Conservation 

Fund. https://greeninfrastructure.net/ 

[37.] Williamson, K. (2003). Growing with Green Infrastructure. Heritage 
Conservancy. 

http://www.greeninfrastructurenw.co.uk/ginw/resources/Growing_with_

GI.pdf 
[38.] Aliaj B., et. Al. (2019). Prishtina New European Capital. Images of a city 

to be discovered. A project of the Joint International PhD Program 

IDAUP. POLIS University Albania / University of Ferrara Italy. 
POLIS_Press. 

https://www.researchgate.net/publication/339644914_Prishtina_New_E

uropean_Capital_Images_of_a_city_to_be_discovered_A_project_of_th
e_Joint_International_PhD_Program_IDAUP_POLIS_University_Alban

ia_University_of_Ferrara_Italy 
[39.] Bai, Y., and Guo, R. (2021). The construction of green infrastructure 

network in the perspectives of ecosystem services and ecological 

sensitivity: The case of Harbin, China. Global Ecology and Conservation. 
27 (2021). 

https://reader.elsevier.com/reader/sd/pii/S2351989421000846?token=23

97B1D4B689B587DF8F592F2CE62726E8C577371137CA64278EE1F
184530334FF68FA6A01FA8C755B5B89C6943A200A&originRegion=

eu-west-1&originCreation=20220914133121 

[40.] Monteiro, R., Ferreira, J., Antunes, P. (2020). “Green Infrastructure 
Planning Principles: An Integrated Literature Review “. Land 2020, 9, 

525; doi:10.3390/land9120525 www.mdpi.com/journal/land 

[41.] Benedict, M.A.; McMahon, E.T. (2002) Green infrastructure: Smart 

conservation for the 21st century. Renew. Resour. J. 2002, 20, 12–17. 
[42.] Mell, I.C. (2017). Green infrastructure: Reflections on past, present and 

future praxis. Landsc. Res. 2017, 42, 135–145. 

[43.] Ignatieva, M.; Stewart, G.H.; Meurk, C. (2011). Planning and design of 
ecological networks in urban areas. Landsc. Ecol. Eng. 2011, 7, 17–25. 

[44.] Jayasooriya, V.M.; Ng, A.W.M.; Muthukumaran, S.; Perera, C.B.J. 

Optimization of green infrastructure practices in industrial areas for 
runoff_ management: A review on issues, challenges, and opportunities. 

Water Switz. 2020, 12, 1024. 

[45.] Zalejska-Jonsson, A.;Wilkinson, S.J.;Wahlund, R. (2020). Willingness to 
pay for green infrastructure in residential development-a consumer 

perspective. Atmosphere 2020, 11, 152. 
[46.] Shi_ett, S.D.; Newcomer-Johnson, T.; Yess, T.; Jacobs, S. 

Interdisciplinary collaboration on green infrastructure for urban 

watershed management: An Ohio case study. Water Switz. 2019, 11, 738. 
[47.] Magaudda, S.; D’Ascanio, R.; Muccitelli, S.; Palazzo, A.L. “Greening” 

green infrastructure. Good Italian practices for enhancing green 

infrastructure through the common agricultural policy. Sustain. Switz. 
2020, 12, 2301. 

[48.] Taguchi, V.J.; Weiss, P.T.; Gulliver, J.S.; Klein, M.R.; Hozalski, R.M.; 

Baker, L.A.; Finlay, J.C.; Keeler, B.L.; Nieber, J.L. It is not easy being 

green: Recognizing unintended consequences of green stormwater 

infrastructure. Water Switz. 2020, 12, 522. 

[49.] The World Economic Forum. (2020). This is how coronavirus could 
reshape our cities forever. The World Economic Forum. 

https://www.weforum.org/agenda/2020/05/coronavirus-change-cities-

infrastructure/ 
[50.] Chandran, R. (2020). ANALYSIS-Urban farms to traffic bans: Cities prep 

for post-coronavirus future. Thomson Reuters Foundation. Urban farms 

to traffic bans: Cities prep for post-COVID-19 future (trust.org) 
[51.] NACTO, National Association of City Transportation Officials, (2020). 

“Global Designing Cities Initiative: Designing Streets for Kids “. Island 

Press. New York. 
[52.] Smouha, R., Pallini, C., Bruwier, M. (2014). “The Smouha City Venture, 

Alexandria 1923-1958“. CreateSpace Independent Publishing Platform. 

 

Title Arabic: 

 إعادة ارتباط الأطفال بالطبيعة في المدن: دور البنية التحتية الخضراء
 دراسة حالة: منطقة سموحة، الإسكندرية، مصر

 

Arabic Abstract: 

عن استثمار في المستقبل، وهو ما يفسر  -استنادا الي تعريفها –تعبر الاستدامة  

ة المستدامة يحتاج إلى ما هو أهمية ربطها بالأطفال باعتبارهم المستقبل. فممارسة التنمي

أكثر من مجرد اتباع خطوات ومناهج جامدة حيث يتطلب إيمانا عميقا بالقضايا البيئية 

وتصديق بمقتضياتها وهو ما يجعل غرس مبادئ الوعي البيئي والسلوكيات الصحيحة في 

 التعامل مع الطبيعة وقوانينها من الأهمية بمكان بالنسبة للأطفال.

حث بدراسة الإمكانات التي يتيحها استخدام البنية التحتية الخضراء لإعادة يقوم هذا الب

ربط الأطفال بالطبيعة في المدن. وهو في هذا الإطار يقوم بتطوير نموذج يربط من جهة 

بين الجوانب الفراغية المرتبطة بممارسات الأطفال في المدينة والتي تشمل أساليب التحديد 

الأساليب -طة التي يمارسها الأطفال في الفراغات الخارجية الأنش-الفراغي وخصائصها 

التي يتفاعل بها الأطفال مع الفراغ الخارجي وأخيرا الأمن والأمان باعتبارهما قيمة أساسية 

لضمان استمرارية التجارب ونجاحها، وبين أنماط البنية التحتية الخضراء في المدينة من 

عناصر طولية أو مركزية أو شبكية )تشمل علاقة جهة أخري مقسمة وفقا لطبيعتها إما ك

العنصرين السابقين معا(. يتم تطوير هذا النموذج النظري في ضوء دراسة الصفات 

التصميمية والإدارية لعناصر البنية التحتية الحضرية والتي يعول عليها في إنجاح أدوارها 

ه بالتواجد فيها كمرحلة والمساهمة في تطوير علاقة الطفل بالطبيعة من مجرد السماح ل

أولي ثم التعامل معها كجزء منها كمرحلة ثانية وأخيرا الاعتقاد فيها ودعمها بصورة 

 إيجابية. 

يختبر البحث الإمكانات التطبيقية للنموذج النظري المقترح بتطبيقه على منطقة 

طيطها والتي تم تخ -واحدة من الضواحي السكنية الجديدة بمدينة الإسكندرية  –سموحة 

وتصميمها على غرار نظريات المدن الحدائقية. من خلال الدراسة يخلص البحث إلى أنه 

بينما تمثل الشوارع المحلية والحدائق والمتنزهات في منطقة سموحة فرصة حقيقية لربط 

الأطفال بالطبيعة إلا أن الافتقاد إلى الترابط بين العناصر الفراغية المختلفة بالمنطقة علي 

التصميم وضعف القدرات المحلية علي الإدارة الناجحة للأصول الغنية للمكان مستوي 

يمثلان نقاط ضعف واضحة تحول دون تطوير العلاقة بين الأطفال والطبيعة في سموحة 

  بحيث تنتقل بهم من مجرد التواجد إلي التأثر ثم الاعتقاد فيها.      
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