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Urban Ecology N"1171"D " 2121pPR 2.1
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(climax) ®R*Wi1 TNMXN 11" 70N .(Pan et al. 2013) (Primary Production) 110X T1X™1
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.(Appleyard 1975)

(Pickett et al. .PIRi1 1172 "9 NXR "INA? MWNW ,N"VIIMT D970 T ANaN2 102 1371 1D
X1 "UNIRI 2" .OTRA T 20 NU2W0IN 71237 1°121PXR 112701 13170 0D ,2001)
.(Alberti 2009) "2V 1T N7Vl 1" A121PRI1 NIXR 71127 072772 ,27TAN0

TTD 20 1" 2127PRiIN NIR MWUN MUNIKRAV 737 NN 17110 UINN9? N7 1°21219KRi0 DTN
TN 202,07 01T 071100 0911 N8 779 110721 22910 71 1170 ."UnT 19182 PRI
n1nnn T NIXT .(Vitousek et al. 1997) 0'DIUN 178N "INJ?7 0T N0 TIMM 7177IR
71219 RI 20 1717 TR 10907 202 X710 717001 77207 "3 ®1 079110 11277 N0 20 112
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072127 ,R0™ 1T'RN ,071721PR 02720171 ,807 TNN 7700 20N, 0TR TX™D 11217 N1
N7D " N21PR PN .N01IR Y1171 AU 2021 NI 91RNW N300 A1 TX? a1 0'pnn?
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TM?22™1TR DIRPN 20 10PN .(Lynch 1981) 117Dl 2NN 2211 NWINN 1R 00911 1°Dil
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(Pickett et 011710 NXR 0"2XVNi 022110 NIX1 TN2'207 OTNTIATIRI 172 172101300 "ON° NIR
Gary 21 ™12 7" 2D 1994 NMIW21 1U1Y] I"A1212X N2ITUN? N12219N0 M7 TINRK al. 2001)
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Ecosystem services are defined as “the benefits human populations derive, directly or
indirectly, from ecosystem functions” (Costanza et al. 1997).
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Figure 2 - Temperature Curve above an Urban Area
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Figure 4 - Tree Benefits in the Urban Environment
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Figure - 5 “View down a Dutch Canal” by Jan van der Heyden (1637-1712) ca.1670 5 - 11"'®
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Figure 6 - Tree Size to Environmental Benefits Ratio
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Figure 9 - Tree Roots in Children Literature Figure 8 - Tree Roots Morphology
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Figure 10 - Ratio of Tree Size to Soil Volume
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Figure 12 - Street Tree Planting Systems by Werner Hendriks
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Figure 13 - Structural Soil Principle Diagram
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Figure 15 - Cross-Section of Typical Tree Installation with the Stockholm Planting Method
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Figure 25 - Standard Tree Planting Detail - Jerusalem
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Figure 26 - Continuous Soil Trench - Modiin Industrial Park
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Figure 30 - CU Soil Continuous Planting Trench - Ramat Gan
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Figure 33 - Urban Street Utilities Cross-Section
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Figure 40 - Tree Planting Systems in relation to Urban Programme
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Figure 44 - Street Tree Planning in the Masterplan Phase
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Figure 46 - From Tree Pit to Soil Trench
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Figure 47 - Primary and Secondary Tree Rooting Space
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Figure 51 - Tree Planting Spacing to Tree Size
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Figure 53 - Tree Pit Deep Edge Curbs
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Figure 54 - Root Director
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Figure 55 - New Seedlings Tree Training standard
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Figure 56 - Trees Shaped According to the new Standard
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Figure 58 - Tree Shaped with High Crown Clearance
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infrastructure of urban engineering, water, sewage, and electricity. Therefore, a
fundamental shift in perception is needed: trees are not ornamentation, but part and parcel
of a city’s infrastructure, in every respect. Accordingly, government offices must promote
urban forestry through research funding and by allocating financial support and resources

to towns, with a view to encouraging the cultivation of urban forests.

Another area that is sadly lacking is vocational training. Israel still has no academic program
for training urban foresters. Indeed, the very subject of trees in an urban context is not
taught in universities which further exacerbates Israel’'s professional knowledge gap in

relation to other countries, as evident in the inadequate design of trees in its urban realm.

The present study reveals that in the urban planning system in Israel there is as yet no
requirement for a masterplan or strategic plan for urban forestry. In fact, there is not a
single authority in Israel that has a general strategic plan for managing urban tree
resources. Such a plan would provide a vision and a long-term strategic and planning
direction with regard to education about, and the design, planting, protection and cultivation
of mature trees. In addition, it would provide goals for increasing urban tree cover, and
formulate ways of managing its attendant resources. The present study underlines the

critical importance of such a plan, and supports the demand for its introduction.

In summary, this study highlights the importance of urban forestry, and offers a new
approach and creative means of enhancing the urban forest. It is both theoretical and
practical in its approach, and its findings can lay the groundwork for future planning and

management of tree planting in Israeli towns and cities.

*



In the specific area of street tree planting, the present study has identified four basic
conditions that play a major part in determining the success of trees in hard surface areas.

Fulfilling these four conditions can ensure the health and longevity of street trees:

The first condition is the below-ground rooting space-namely, the capacity of the soil
available to the trees to ensure its proper development and sustenance throughout its
lifespan. A second important factor is the method used to support the pavement
surrounding the tree, to ensure that the soil has adequate ventilation, irrigation and
drainage. A further issue is the reciprocal relationship between the tree’s root system and

the street infrastructure.

The second condition concerns the tree sapling itself, in two respects. One is the type of
tree chosen to suit the street profile, its allocated planting space, and the level of
maintenance that the local authority is capable of providing the tree in future. The second
concerns the quality of the sapling in terms of its cultivation at the nursery and the

construction of a suitable tree structure in line with current street tree pruning instructions.

The third condition concerns to the tree’s above-ground habitat namely, the space taken
up by the tree on the street, its positioning in the sidewalk, its interaction with high-level
urban infrastructure, its relationship to lot lines, and its solar access to ensure its proper

growth.

The fourth condition concerns the design of the sapling and the maintenance of the tree
throughout its life. To achieve a high-quality street tree, it must undergo regular prescribed
pruning to ensure a balanced tree structure and sufficient crown clearance, coupled with
an appropriate maintenance protocol given the tree’s species and location on the street.
This includes ensuring that it is regularly watered during the dry seasons, and that its

irrigation, ventilation and drainage systems are properly maintained over the years.

Israel is a young country, and so, too, its urban forestry. The present study highlights the
fact that Israel lags significantly behind leading countries in this field with regard to policy,
strategy and planning of urban forests, and that a paradigm shift is needed if this situation

is to improve.

In the wider context of urban forestry in Israel, the present study also offers a range of
insights with regard to policy, strategy and planning. In particular, it points to the fact that
government entities and local authorities still view trees as ornaments. Despite their
potentially profound contribution to the urban environment, the urban forest i.e., the city’s

green infrastructure is allocated only a fraction of the budgets given to the gray



space for urban ecology, including street trees. Besides the growing global trend of bringing
back pedestrians to the street and increasing the use of public transport, great importance
has been placed on designing streets as climate-mitigating corridors. In this regard, trees

and street trees in particular are key to achieving this goal.

The importance of street trees far exceeds their relative proportion of the total urban forest.
Their location at key points in the urban landscape, between the public and the private
realm, and between the street and other land uses, underscores their value and role.
Nonetheless, of all elements of the urban forest, street trees are also the ones that are
most adversely impacted by the urban environment. Unlike trees in gardens, parks or
private yards, street trees are at the front line of the municipal scene, and bear the brunt

of its air pollution, environmental pressures and multiple uses.

City streets need large trees: first, because they are biologically vastly more capable than
small trees of providing the aforementioned environmental benefits. Moreover, just as a
city should preferably consist of a variety of street sections, avenues and promenades of
different scales, the urban green environment should boast a variety of tree sizes. On a
commercial street or major avenue one should have large trees that create space with their

imposing presence.

The positive contribution of trees to cities has been examined and proven in many studies.
New knowledge in the field of urban forestry has led to the development of a range of
technologies and methods for creating living space for trees and dense urban
environments, while also raising awareness, prompting policy papers and growing

investment of resources.

In the present study, it is apparent that Israel falls significantly behind other parts of the
world in its design, planting and long-term maintenance of street trees, in terms of allocation
of resources, current practices and awareness of decision-makers of the importance of the
subject. Improper management, planning and implementation of trees in the city can bring
about a gradual but significant degradation of the urban forest in general, and of street
trees in particular. Accordingly, it is worth noting a number of key findings of research in
two areas: one is the definition of criteria for improving the practice of street tree planting,
and the conditions for ensuring the thriving of the tree itself; the other concerns the general
issue of urban forestry in Israel, which offers a host of insights at the level of policy, strategy

and planning.



Abstract

| grew up on a kibbutz among trees, and | love the city. In many ways, the city is the
supreme embodiment of human living environment. The fusion of forest, people, and city
into a single urban ecology, is the optimal expression of the union between wild nature and

a healthy, vibrant human culture.

Landscape architects play an important role in spearheading the process of improving the
quality of urban life and trees are one of the most important elements in this regard. As
landscape architects, we bear a great responsibility for the quality of the planning and
implementation of tree planting. The landscape architect, who is entrusted with the green
structure of a given area, decides what kind of tree is planted, and how. Appropriate
matching of trees to location, and an informed specification of a tree’s surroundings,
determines whether it will prosper or not through its lifespan. To a large degree, is through
the use of trees that the landscape architect is responsible for improving the quality of the

entire urban space.

Ever since their first appearance on earth, trees have been hugely influential in shaping
the planet’s ecology and living conditions. They have been of particular importance to the
evolution of mankind and the development of civilizations and communities. It is generally
believed that civilization developed mainly in the city, and that trees have existed in it since
time immemorial. Indeed, researchers have found that some of the world’s ancient
civilizations ancient Egypt, Persia, Greece, China and Rome made sure to maintain
wooded areas within their cities, by creating gardens and woodland near places of worship

and planting trees around their homes, for various reasons.

Today, studies have shown that trees offer a range of benefits and functions as a key
component of urban ecology. The ecological services that trees provide the built
environment have been empirically proven to be of critical importance to its inhabitants. As
a result, increasing resources have been invested in recent decades in researching and

cultivating urban forests throughout the world.

Throughout history, since the founding of the first cities, the street has been a key element
of its structure. Streets are the arteries of life of the city, and an expression of local identity.
The street space is a linear public one, and a platform for various human activities, cultural

and recreational purposes, traffic and transportation, urban infrastructure, and as a planting
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