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BACKGROUND 

Although urban for 

concept certain 

associated with 

ed" The use of 

a relatively new 

and iplines 

long establish

the 
environment and many s re-

lating to their care are 0 and 

date back to early Egyptian times. l 

However, the Germans are probably the st 

people to adopt urban forestry principles 

in the full management of their urban and 

peri-urban forests. The planning and man

agement of trees and green space to provide 

multiple and sustained benefits to urban 

people has been a conscious policy since 

,the early 1920 1 s. 2 

In German cities such as Stuttgart, the 

urban forest is now viewed as a composite 

of three distinct components whose spatial 

and functional relationship is co-ordinated 

3 



be 

r 

the overa p 

which 

surroundi the c 

the central 

s", 

forest 

1 arms 

and numerous 

other spaces has not reached the imple-

mentation phase. 

Stuttgart occupies two valleys lying 

right angles to other, with main 

part of the c in the in-like Nesben-

bach valley. The city centre sited on 

flat land on the bas floor, but even here 

the domination of the peripheral forested 

hillslopes is apparent. Forests, gardens, 

fields and vineyards cover two thirds of 

the metropolitan area. 

Within the central city the parks do not 

function as adjuncts to this area but as 

integral parts of their complex structure. 

Although stuttgart has notably more open 

space than many other cities, none of it is 

under-used. No one lives much more than a 

third of a mile from a small neighbourhood 

park, or three-quarters of a mile from'a 
3 large forested one. 

4 

The overa 

these 

centres and 

link 

the r 

other; thus forming 

a continuous network of space. Pedes-

ian links are eserved by footbridges 

where roads across open space .. 

as we often down houses to make way for 

new motorwaysQ in Stuttgart residential 

usually have to forfeited when 

creating new parks. 

The circulation system, the heart of any 

well organised city, is carefully planned 

in Stuttgart. Care is taken that routes 

are of the right materials and scale, in 

relation to the anticipated use and type 

of landscape. The main arterial routes 

are enveloped in low maintenance trees and 

shrubs that screen carriageways and act as 

psychological noise barriers. Where possi

ble noise is baffled with dense planting 

and earth mounding and the use of water in 

parks to disguise traffic sounds. 

The recreational use of the open spaces 

high, providing linear walkways while still 



r 

at 

enough to 

of facilit 

the c 
areas are a 

purposes. Vineyards s 

ate a 

ling of 

These 

for product 

within the 

ass in cold air drainage thus ameliora-

ting temperature conditions. 

In addition to parks, cemetaries and wa 

land are treed and us 

sources in climate 

as functional re

I. soil conser va-

tion and links in the open space network. 

Although timber production remains a major 

objective in the peripher~l urban forests, 

green belts are also managed for 

recreational and environmental functions. 

These multi-purpose functions are identified 
by detailed maps which translate into 

corresponding, management procedures. In 

contrast to the inner urban green spaces 

the peripheral forest also managed for 

wildlife purposes. Remote areas of the 

forests remain deliberately underdeveloped 

yet accessible to accommodate those people 

who wish to observe nature and seek tran
quility. 

S 

mult 

ment 

's forested een 

and through 

succeeded in 

are truly 

manage 

changing 

the c character. "Th contemporary urban 

forest should be understood however, as the 
end 

genera 
of historic trends and events, 

crowded living conditions; the 

active demands and involvement of a socially, 

and environmentally aware, affluent urban 

population; and, above all integration of 

urban into comprehensive urban 
.' d d 1 til 4 renewal plann1ng, an eve opmen • 

Although the principles of urban forestry 

have been carried out in Germany and other 

European countries for many years, the con

cept was st introduced at the University 

of Toronto in 1965. 5 The concept combined 

the application of forestry and aboricul

ture to encompass an intensive management 

program for all vegetation in the urban 

landscape. It "does not deal with city 

trees or with single tree management, but 

rather with tree management in the entire 

area influenced by and utilised by the 
urban population. ,,6 
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Although urban estry st its 

fancy, has loped res-

to needs of the 

In United States Canada is now 
emerg as a fully-fledged pro sion. 

inuing to grow as urban needs become 

more acuteo 

In the Morgan Aboretum on Montreal Iso in 
Canada, urban forest managed for 

urban people as a nature centre. Th 

6,000 acre forest began as a simple demon

stration woodlot where pulpwood, firewood 

and maple syrup were produced. An area 
was also set aside to grow examples of 

Canada's native trees. Today production 

still continues but it is now a haven for 

city folk who come to hike, ski cross-country, 

birdwatch, observe wildlife and enjoy the 

woods. Of prime importance now is the pre

servation of native vegetation for people 

who otherwise may not have opportunities of 

contact with the realm of nature. Here the 

forest is not merely a plantation, but a 

place where trees, birds, mammals, insects, 

soil and water are integral parts of a 

6 

de 

tional 

of natures 

ba environment. The 

ning the intr ies 

and for management 
techniques led to more public concern 

about the wise use and conservation of 

al forested areas0 7 

Although not as yet under the wing of the 
urban stry campaign o the tree planting 

programs in South Africa provide an 

ting example of purposeful and integrated use 

of trees in an urban environment. Here the 

physical structure, the biological status 

and the cultural needs within the urban en

vironment have been recognised and used as 

a basis for an approach to tree planting. 

South Africans are an intensively tree-con

scious society, but live in a very harsh 

climate. This plus the largely industrial 

nature of much of their urban landscape 

presents a continuous challenge in display

ing a tree dominated cityscape. 

Although much of the impetus to plant trees 

arose from the desire to make their cities 



invit to overseas travellers, 

instill c 

dents, 

grams are now 

more functions. 

in the 

tree 

as 

res 

The use of trees in the South African ur

ban environment are recognised as: 

aesthetic~ climatic amelioration; pollution 

control; no and blast abatement; 

timber product n. 8 

Areas of the city are seen as distinct and 

requiring ly different approaches to 

tree planting. The areas defined are 

streets, city squares, car parks, publ 

parks, botanical gardens, sports and play 

grounds, industrial areas, sea frontage, 

and private gardens. 9 The variety of tree 

uses outlined are then applied to the 

different areas of the city as part of an 

overall plan for the management of the ur

ban landscape. 

Tradit est operations 

carr New Zealand on a large sca 

with returns being of pr impor-

tancea in recent years however 

been an awareness of the need to balance 

economic considerations with social and 

env This awareness has 

brought by such factors aS g 

urbanisation, and greater stress placed on 

fragile associated with 

development; greater isure time exper 

enced by a larger percentage of the popul

ation; and the need to use our resources to 

their potential. The development of multi

purpose forests has thus emerged, particu

larly within and nearby large population 

centres .. 

Stemming from the above developments 

'urban forestry' has just recently become 

a new concept within New Zealand. It is 

becoming an integral part of the Auckland 

Regional Authorities planning within the 

greater Auckland region. 

7 



In a recent 

Urban 

ent 

Auckland II 

tun 

mu ip ~use of urban trees expounded 

on the need a more energy ient, 

safer, more functional and attractive city. 

An integral part of this concept is the 

development of "green-waysll, luding the 

planting of e trees and the 

utilisation of vacant land. The impetus 

for this program is on local needs 

for employment, and a de iency in timber 

supplies in the Auckland region. In part 

cular specialised woods are critically 

deficient which will produce future diffi

culties for Auckland's local industries. 

The Authority recognises the many functions 

of the urban forest as environmental pro

tection, environmental enhancement, physical 

and mental health of urban dwellers, com

mercial exploitation, improving resource 

use and education and scientific interpre

tation. 

8 

In the case r urban forestry 

on the planning. in Auckland ar 

and park management resources 

able the Auckland I Authority; 

and the IIpo litical ire influence for 

the better u economy and landscape of 

Auckland and the quality of life 0 

peoPle".ll 

I. Grey and Deneke P.2 

2. Schabel P.281 

3 .. Cox P.Il 

4. Schabel P .. 286 

5. Grey and Deneke P .. 6 

6. Ibid P.6 

7. Baird Po64 

8. Poynton P.137 

9 .. Ibid P.138 

10. Auckland Regional Authority P.9 

II. Ibid P.34 



PREAMBLE 

To many people in New Zealand the term 'ur

ban forestry' has appeared ambiguous and 

even contradictory. A variety of meanings 

have n applied to th concept by 

different interested part s. To foresters, 

urban forestry is a specialised branch of 

traditional forestry, to horticulturalists 

and aboriculturalists a systematic tree 

planting and care program. 

Although landscape architects have presently 

had little input in urban forestry programs 

their ro is a key onein this emerging 

field of urban planning. Skilled in planning 

and design methods, using ecological, social 

and visual resources as a base, the land

scape architect is best able to provide 

overall direction for urban forestry. 

The concept of urban forestry must therefore 

be seen to embrace all the many professional 

9 



publ 
the total 

interested plann 
for the 

of populaces Th concept removes the 

cus from a s ee or to the 

systematic planning and management of all 

trees and ests within and surround 

the urban environment. 

It in response to the recent developments 

and interest shown in the Id of 

forestry in New Zealand that this major 

study has been undertaken. 

10 



The objectives of this major study are:-

(i) To determine potent use of 

and the suitability to the 

urban environment: 

(ii) examine the tree use inter-

relationships in order to develop 

a methodolog approach to 'urban 

forestry'; 

(iii) to investigate a range of tree species 

to determine their suitability for 

use in the urban landscape. 

11 
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Few would doubt the need 

an urban environmente They prov 

we on hot summer days and an 

impor link with nature. However t 

use of goes beyond providing an 

aesthetic element in our building dominated 

urban landscapes. 

In this increasingly quantified war , 

is now appropriate to portray the many uses. 

of trees in a more objective manner. That 

is not to say trees should be viewed in pure-

ly mechanical or economic terms, that 

the function they perform be recogn so 

trees are seen as an inseparable part of 

the urban structure. 

This chapter investigates the major tree 

uses in the urban environment and discusses 

them in relation to the character of the 

urban landscape and their value to the 

15 



The tree uses have 

grouped within the llow broad cate-

Eng • Climat Pr 

Architectural, Recreation and log al. 

Individual tree 'uses do not solely 

within one of these categories, as 

naturally re other r 

Each speci use has thus 

into the most conven 

discussion purposeS 0 

16 
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The u~ban environment biologically 

va~ and complex, and as such the~e a~e 

a va~iety of st~esses imposed upon plant 

life. Such facto~s as so conditions, 

wate~ budget, light intensity, chemical 

stress, air conditions and mechanical ob

structions all relate di~ect1y to the vigour 

of plant life. 

U~ban environments a~e gene~a11y characte~

ised by compacted soils caused by heavy and 

repeated use. Added to this compaction is 

the often frequent flooding in low-lying 

a~eas causing anp'erobic soil conditions. 

Soils are also dependent upon local va~ia

tions in climate such as ~ainfal1, humidity. 

temperature and wind frequency. These fac 

tors combine to p~oduce highly fluctuating 

soil conditions th~oughout the urban land

scape. 

17 



As large portions of the ground surface 
area in most urban landscapes are covered 
with impervious materials that prohibit 
adequate water infiltration, moisture 

stress is a common problem for city trees. 

Plant growth is influenced by light inten
sity, wavelength and photoperiod, that is, 
day light hours. Variations in wavelength 

and the critical photoperiodic effect 

occur through the inc idence of artifical 
security and vision lighting.sources. 

These variables in turn affect vegetative 
growth, diameter growth, dormancy, frost 
resistance and flowering. l 

The increasing use of chemicals for pest 
and weed control, fertilization, and 

growth regulation, makes this an important 
stress factor for urban plants. The detail

ed~long-term effect on plants and soil 

make-up are not yet fully understood. 

Toxic concentrations of heavy metals such 
as mercury, lead and zinc may significantly 

alter soil PH and inhibit tree growth. 2 

18 



The stresses associated with air pollution 
are largely chemical in nature. This 
phenomena, only rarely a natural hazard 
for plants in the past, has increased 
tremendously in most urban.areas over 
the last 20 years. Air pollution is 
often associated with the physiological 
decline of vegetation within and surround
ing large metropolitan areas. This 
declin9 is dependent on the nature of the 
pollutant, its concentration, the dura
tion of exposure, and the species of 
plant involved. 3 

Great damage may also be done to urban 
trees through construction work, over
filling of root areas with rubble and 
earth, and the placement of overhead and 
underground supply lines near trees. 
Under electricity wires tree crowns are 
often severely pruned" while leaky under
ground gas lines may restrict root 

growth and eventually kill trees. 
Additional damage may be caused by traffic, 
to the roots, bark and lower branches of 
urban trees. 

1.1.1 Soil and Water Conservation 

Trees and other vegetation play an 
important role in reducing soil erosion 
which occurs through exposure to wind 
and water. Totees also aid in the 
percolation and infiltration of surface 
water in urban areas. 

Soil erosion occurs in most urban 
landscapes - it is not only a rural 
problem. It has been estimated that up 
to 100 times more soil is lost in cities 
and suburban areas, than from farms in 
the United States. Whereas one square 
mile of suburban land under construction 
may deposit 2,500 tons of silt per year 
into its waterways, forested watersheds 
contribute less than 100 tons of sediment 
per square mile per year. 4 As a result, 
siltation and an annual rise in the 
river bed are common in most urban 
waterways. Consequently rivers have 

less water holding capacity, and lowland 
flooding becomes an increasing problem. 

19 



state 

ting ra 

ion 

r 

so 

ing wind veloc 

11, ho ing soil 

natur 

and increasing water absorpt 

organic matter 

r 

with 

"The roots, shoots, and tendrils. 

together with decaying leaves, twigs 

and branchs, form a tightly inter 

laced mat that absorbs and holds 

water, allowing its percolation into 

the earth ". 5 

When trees and absorptive ground covers 

are removed, the accelerating process of 

erosion initiated. This results in a 

chain reaction where new storm-water 

run"'ooff cour ses are formed I soil struc

ture is altered and land stability reduced. 

The degree of this erosion process is 

directly dependent on the topography and 

soil characteristics. When so much harm 

can result so quickly from a break in 

vegetation, exposing bare soil, there is 

a need to keep slopes in particular, 

covered when new urban areas are developed. 

20 



CONCRETE WAUR tl1ANNl:l 

·Large areas f roof 

concrete r courses 

at d 

Increased flows result in 

• roads u 

water 

vo 
urnes of water emerging at discharge ints 

thus ing the likelihood of flooding 

and soil erosion down This 

peak-flow may 

stormwater into 
reduced by routing 

areas of c 

the surround~ taking advantage of the 

eas 

or 

high infiltration capacity of these soilsa 

In the Woodlands project near Houston, 

U.S.A. a natural drainage system was employ

ed at 22% of the cost of a conventional 

system using trees and forested areas, 
porous pavements, soakage pits and grassed 

open swales to reduce peak flow run-off 

and avoid flooding. 6 

The combination of trees, shrubs and ground

covers in as near natural association as 

possible is the best for soil and water 

conservation. Where the natural plant 

association is altered trees and/or shrubs 

and groundcovers will be of some benefit 

21 



prevent 

in the 

water Trees 

deficits in 

be chosen 

a spla 

and 

of 

areas 

eros 

of 

water 

conditions are commone Usually e are 

species with 

glossy OJ:: ha 

and reduce 

With the continu 
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extensive rm. 

leaves to ion 

t ' 7 a 1.on. 

evolution and matur-

at f urban areas spaces occur 

as residues of land uses, 

urban Much of th 

often as waste or dere 

lack of Q compacted 

additions chemicals or 
are common. s such as 

structural Q quarrying, s 

ity, and excess water may 

natural plant r suitability 

growth. 

il 



Some tree, shrub and s are 

e lly au in res ing 

• where 

plant and organisms can 

be introduced to continue restoration 

and conservation of soil and water 

regimes. If the nutrient status 

particularly low or imbalanced, corrective 

measures may initially need to under

taken - soil structure amelior ion. 

chemical treatment, fertilizer applica

tion. 

An example of restoration planting in 

an urban area occurs in South Africa, 

where vegetating old mine dumps is 

common. On the Witwatersland, the sky

line is dominated by some 95 sand dumps 

and 247 slime dams thrown up by 80 years 

of gold mining. These barren hills would 

cover an area of 800 ha and be 1000m high 

if put into one mound. After attempts to 

cover the dumps in plastics, resin, bitu

men, rock, soil and ash failed, a wide 

variety of plants were tested to vegetate 

the dumps and dams. The main inhibiting 

rs were low PH levels (laS - 4.0), 

fineness and compaction of milled mater-

ial. lack of plant nutr I slope 

instability, and strong winds. 8 

The PH ls are corrected by fertilizer 

application, the heaps remounded. and 

screens and barr s erected to protect 

against initial wind erosion. A standard 

mix using 15 ent spec of 

s, clover, lucerne and saltbrushi plus 

Acacia melanoxylon and Acacia baileyana 

is used. The species chosen become estab

lished rapidly} further breaking the force 

of the wind, and encouraging seeds of 

various indigenous plants to be deposited 

by birds. This is the beginning of 

establishing an ecologically sound habi

tat where soil and water are conserved and , 
wildlife niches renewed. 

It must be remembered that the creation 

or restoration of soil fertility is a long 

process. However the soil-forming func

tion of trees can be put to good use on 

waste land. whether it be natural waste, 

23 



as sand dunes. or man-

waste, as cus 

Thus the and protection 9 

by trees to soil and water quality of 

the utmost impor within and sur 

urban areas. Through the wise management 

of trees and areas for so 

water improvement and conservation, 

catastrophic such as land sl 

polluted water supplies and severe flood

ing, may all be minimised. 

24 
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A the phenomenon of an 

ease the trace co 

levels the atmospheree Th may result 

from man's activit s· or extraordinary 

natural events, such as volcanic eruptions, 

large f and dust storms 

Water, soil and vegetation are the primary 

ffinks for air pollutants. Trees are the 

dominant terrestrial sinks in the temper

ate regions of the world. They are 

effective because of their size, the high 

surface-to-volume ratio of foliage. and 

the frequently hairy or rough surfaces 

of leaves, twigs and bark. 9 

It is apparent from a careful review of 

available literature that vegetation and 

particularly woody plants, do have the 

potential to remove both particulate 

(smoke. grit and dust) I and gaseous 

(sulphur dioxide, nitrogen oxides, and 

hydrocarbons) pollutants from the atmos-

phere. (These pollutants are common in 

New Zealands large cities). The question 

sti remains however, about reducing the 

1 pollution low a meaning-

1 or medically significant level Th 

relates to that most available 

information comes from controlled exper 

mental conditions which cannot be applied 

conclusively any urban area" 

Basically. particles are deposited on 

vegetative by three ocesses: 

sedimentation due to gravity. impaction 

due to eddy currents, and deposition due 

to precipitatio~elO 

After the particles are collected by trees. 

they may be absorbed or washed to the 

ground by rainfall. In time. the vegetative 

surfaces again renew their capabilities 

for trapping additional particulate matter. 

The primary way that trees remove gaseous 

compounds from the atmosphere is by 

foliar absorption through the stomates. ll 

Other means may include uptake by plant 

surface microflora and bark pores, and 

absorption of gases onto leaf surfaces. 

However, the extent to which trees may 

remove gaseous pollutants is widely debated 
25 



Tree plantings cannot completel¥ so 

problem of air pollution. but they may 

contribute substantially. 

CI-IRISTCHURCH ON A W1NTERS MORNING ..... 

26 

u and even· sma park and ss-

way tree plantings. may as air-

pur ing However, 

the area of eed open space the 

is the effect in reduc atmospheric 

llutants, and supplying volumes 

of clean air 

environment $ 

ughout the urban 

THE SAME t;tENE ON A CLEAR DAY. 



e are 

ip 
s 

program -
12 remova1 0 

ee 1 

with using 

resource management 

at , a ation and 

separation refers to using open space 

passively to increase the distance 

between the source of the pollutant 

and the receptors, that is, as a 

strip between incompatible uses. 

Recommended width varies from 8m for a 

street buffer to 30m for a highway 

'sink', and 5 km for a buffer zone 

between heavy industry and residential 
areas. 13 

Alteration is based on using O);e n space 

to change the air medium through which 

pollution moves. In general, this is 

done by - altering surrounding temperatures, 

physically placing barriers in the wind 

path, and changing humidity and micro

climate; all of which affect windflow 

and subsequently pollution deposition. 

Removal r s to removing surrounding 

air pollution by absorption through 

uptake; and part depos ion 

and impaction. Here vegetation, soil, 

and water act as a sink for pollutants, 

to limit and control pollution levels. o 

;-'! 

t-
:z: 
w.J 
I-
;z: 
0 
u 
e::, 
...: 
UJ 
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UJ 
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1= 
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Ul 
D::: 

100 "SEPARATION OPEN FIELD 
ALTERATIOI't - HEPGE 

75 REMOVAL • FOREST 

So 
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ROADWAY 5 10 IS 2D 2S", I7I'STANct 

LEVELS OF LEAD CONCENTRt\TION ON MOSS SAMPLES 

( Barnoh.ky P.1331 
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Some e 

remove a 

of us ing open 

ion follow:-

(i) P Characteristics - For 

removal 

have rough leaf surfaces 

h ratio of leaf sur 

volume should be favour 

a 

area 

For gaseous pollutant removal. 

tree species with a high toler 

ance to urban conditions are 

e ially resistance to drought. 

, 

(ii) Forest Characteristics - A mult 

28 

ed (multi-species) forest 

a more effective pollutant sink than 

a single layered one. However, 

the edge strata should be less 

dense to allow gaseous pollutants 

to into the forested area. 

Increasing the edge surface area 

of the forest, with openings and 

sinous planting, improves the 

collection efficiency for gaseous 

and particulate pollutants. 

With 

t 

New Zea ,native plant as 

1 mixture 

and strat for year-round 

s 

'stylized' llution control. However 

their ibility,to urban environmen-

tal stresses and large doses of particu 

and gaseous pollutants is unknown. 

The enthus r relying on vegetat n 

to clean 

by the r 

must thus be tempered 

ion that atmospher 

filtration by plants has not been con-

clusively quantified any urban area. 

l.l.3 Noise Abatement 

All cities are faced with the ever-

present problem of noise pollution. The 

level of noise generated by sources such 

as motor vehicles, construction equipment, 

and industrial activities, are often of 

sufficient intensity to be physically and 

psychologically damaging to urban dwellers. 



Of many s measuri 

no 

dev 

A we 

the mo commonly 

1 (dBA) 

dBA 

measurement of no accur corre 

with the tonal composition of the human 

ear~ The dBA scale is logarithnic, and 

an increase of lOdB corresponds to the 

approximate doubling of the loudness of 

a soundo 14 

SQURC.E 

THRESHOLI7 OF P(,I N 

YET TAKEOFF (601'1'1 AWAy) 

LA.RGE. TRUC.K PNEUMATIC DR.ILl (I!;,M AWAYI 

VAC.UuM CLEANER II fI'\ AWAY) 

RES~DENrtAL AR(;A lDA"\ 
RES1PE.NrIAL AR£A LNI6'HTl 
SOH WIII'SPr:;:R {I·5.M AWA.YI 

Tl-lRESM-OLD or I-lJ:l..RIN& 

s 

dBA 

lao 
120 
%0 
70 
50 
4-0 
30 

o 

Although the ultimate solution in imin-
ating excess no removing the 
source, can play a role by 
ing the wave of the acoust energy" 
Additional reductions result from air 

and surface absorption, reflection, refrac

tion, diffr~ion and scattering of sound 

waves 0 Mo of this excess attenuation 

due to ground surface absorption. 

Under normal daytime temperatures with 
low wind speeds tree belts 30 metres 
wide and 15 metres tall in a dense 

plantation may yield traffic noise reduc

tions as high as 10 dBA's. Similarly tall, 

10 metre wide belts are capable of reducing 

traffic noise 3 to 5 dBA's. This often 

reduces the noise from an 'objectionable' 

to a 'satisfactory' level. lS 

The most limiting factor in the use of 

trees to reduce noise levels in the urban 

environment is the large amount of ground 

needed to effectively attenuate excess 

sound .. 

29 



The t r 

st s 

on 

ired 

and dens 

trees to r 

1 a 

e s 

Attenuation 

no 

reduced 

at night as noise is more easily refracted 

over barr s when surface air coolo 16 

The most promising use of trees and shrubs 

in noise reduction is in combination with 

solid barriers such as walls and land

forms. Plant material appears to compen

sate for the deficiencies of a solid 

barrier and vice versa, resulting in a 

complementary effect. Results show a 

reduction during daytime temperatures with 

land form/plant material mixes of up to 

15 dBA (one third as loud) immediately 

behind the barrier. 17 

contrary to popular belief, noise is not 

absorbed by trees, it is scattered and 

the ground beneath absorbs the sound. 

However, the psychological effectiveness 

of trees in noise reduction must not be 

underestimated. If a noise source cannot 

be seen, then it is usually not considered 
as noisy as one in full view of the 

receptor .. 
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EFFECIENT PSYCHOLOGICAL NO!S!: MRRIERS. 

Some 1 using trees 

and solid barr 

llow: 
s no reduction 

(i) To reduce from high speed 

and truck traffic. as on a motor

way, a solid barrier (preferably 

earth) with several rows of trees 

and shrubs adjacent to and on the 

barrier give best resu • with

out the solid barrier sound levels 

cannot be reduced to a reasonable 

amount unless there is 100 metres 
separating the source and receptor. 

(ii) To reduce noise from moderate 
speed traffic, as in suburban 

areas, plant rows of heavy shrubs 
with taller trees above and adja
cent to the road. Where space is 

not sufficient a solid wall and a 

row of trees and shrubs will still 

reduce noise levels. . , . .. 
(iii) Noise buffers should be placed as 

close to the source as possible. 

(iv) For year round noise reduction 

evergreens with thick fleshy 

leaves are recommended. 

31 



Because of cost of curr sewer 

age tr , and their 

e s retur ning pure 

into streams, other solutions for e 

disposal may be appropriateo Both sewerage 

effluent sludge are valuable resources 

in that they contain considerable amounts 

of essent 1 plant nutrients which can 

be utilized. Application to the land may 

reduce water pollution, conserve 

and rechar ground water, and allow 

valuable nutrients to be recycled for 

further use .. 

Forests appear to be ideal for this pur 

pose as e is some doubt over introduc-

ing potentially toxic amounts of trace 

metals the animal and human food 
.-

chain when waste-water is spread over 

agricultural lands. The vegetated soils 

'in a forest provide a living filter of 

wastes, taking up valuable nutr 

whilst purifying water before it reaches 

underground acquifers o 
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Appl 

e 

costly ter e 

areas 

~d 

tr 

most 

A 

secondary treatment large objects, 9~~ 

of the biochemical oxygen and suspended 

solids are removed. The effluent still 

contains 5~~ of the nitrogen compounds 

and 3~~ of the phosphorous compounds, 

which are the elements most responsible 

for stream eutrophicationQ18 

In forested areas of Pennsylvania mixed 

hardwoods, and conifer plantations were 

irrigated with treated waste water from 

1963-19780 The waste water was mainly 

from domest sources and applied onto 

different areas at rates from 2.5 cm to 

7.5 em/week either over the growing 

season, or the entire year. 

One entire growing season application 

equalled 2,240 kg/ha of a 10-10-11, 

nitrogen, phosphate, potash fertilizer. 19 

It was found that waste water spray 

rigation sign increased tree 

growth and wood fibre production. Th 

increased growth edthe structural 

value of the wood but enhanced its use as 

wood chips or a raw material for pulp and 

. paper No contamination of the soil was 

found. Wildlife populations and body 

weights of rabbits; mice and birds in

creased with no increase in toxicity or 

disease. 

Based on the Pennsylvania study some 

general site guidelines for wastewatec 

disposal have been formulated. 

(i) Soil permeability must be high 

enough to permit drainage of 

the effluent and to maintain 

aerobic soil conditions. 

(ii) Soil must have sufficient chemical 

absorptive capacity, water reten 

tive capacity and depth to ground

water table to· hold disolved 

minerals for use by plants and 

micro-organisms, to prevent ground

water contamination. 
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(iv) 

must have low re f. a 

surface or 

mize sur 

cover g and 
matter, to mini~ 

run-off .. 

The groundwater acquifer must have 

a fairly deep water table to 

accommodate subsequent changes in 

groundwater storage 

The above system of wastewater disposal 

is best adapted to smaller cities or sub

urbs where 520 ha of forested land could 

dispose of 405 million litres per day for 

1 · f "1 20 a popu at~on 0 approx~mate y 100,000. 

There appears to be great opportunity to 

partially solve the problem of urban waste 

water and sludge disposal by recycling 

these products on forest lands. with 

increasing demands on energy and escalat

ing costs of chemical fertilisers, there 

is also an opportunity to use urban waste 
water to maximise' woody biomass production 

in energy plantations for use as a fuel. 
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The s of motorists, lists and 

pedestr dependent upon many factors 

which include such imponderables as the 

mechanical condition of a vehic , or 

physical condition of the traveller. 

Beyond this area of individual variation, 

sa depends to a large extent upon the 

ease and accuracy with which people can 

interpret the visual evidence of their 

surroundings. In other words, many traffic 

accidents occur in the urban environment 

as a result of confusion or misinterpreta

tion. Therefore our ability to use our 

traffic routes efficiently and safely is 

largely dependent upon our ability to see, 

and interpret what we see. quickly and 

correctly. 

Trees may act as optical guides along a 

roadway. The effect of trees following the 

line of a road facilitates early recognition 
and estimation of 'the traffic picture."" 



AN AMBIGUOUS SITUATfdN .•..• 

...... RESOLVED ISY PLANTING 
( s.PO<>t\o., P.lb \ 

Trees have also been found 

useful in alerting drivers to the diminu

tion of their visual ld with increasing 

speed. 2l Variation in the colour, feature 

and form of trees intersections and 

speed zone boundaries. may act as a cue or 

reference point aiding in the accurate 
interpretation of the road experience. 

For motor vehicle traffic control trees and 

shrubs can be used in:-

(i) Repetition of highway alignment by 

linear planting beyond crests, 

around curves and at any other 

location where the drivers view 

of the road pavement itself is 

obscured. 

(ii) Screening against headlight glare 
and low-angle sunlight. 

(iii) Screening against distractive 
elements adjacent to the highway. 

(iv) Provision of sufficient visual 

interest to prevent driver 

boredom. 
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(v) Pro vis of crash barriers 

medians, tra islands 

locat 

plant of Rosa multiflora 

stopped a fully laden car 

ling 80 k.p.h. in seven metres 

without injury to the su 

and only minor dents and scratchs 

to the Ie. 22) 

Trees and shrubs in design may be used as 

hints of the correct route to follow for 

pedestrians and cyclists. They may also 

act as a barrier to prevent entry to an 

area. The safety of the pedestrian and 

cyclist may be increased by providing 

segregated tra 

wide streets. 

lanes along existing 

All three modes of transport commonly 

used in the urban environment travel at 

different speeds, require different sur.

face materials, turning circles and signals 

or cues. Trees and shrubs are useful in 

guiding or deterring the predictable move

ment of pedestrians, cyclists and motor 
vehicles .. 
36 
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The climate of a city di s from th at 

of the rural areas surrounding it 

aspectsw The character tics of 

environment affect wind speed, so 

city 

radiat ion, 

humiditYm 
ipitation, temperature and 

compact mass of buildings 
and pavement constitute a profound 

tion of the natural landscapeu and the 

activities of its inhabitants act as a 

considerable heat source. 

In contrast to the macro-climate which is 
defined by climatic variables over tens 
of years and several hundred square miles, 

the urban environment is defined by 

smaller scales. Climate on the scale found 

in a city is usually oonsidered at the 

mesoscale, while the microscale is that 
of the neighbourhood, or individual site. 

Trees significantly affect the mesoscale 

climate of cities. and may provide a dra

matic alteration of climatic conditions at 

the micro-scale; as wind, temperature and 

balances of solar radiation are more easily 
affected by changes in the physical struct-

I 
ure of the surface. 
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Although urban 

a s 

rur areas, do 

turbulance and wind gustso 

increase in this turbu 

occurs on summer nights and 

winter. 2 Increased wind 

wind speed 

gr 

The greatest 

and gusting 

throughout 

at the 

micro-sc increases human dis 

and in winter can add significantly 

to the 'winter chill index'. 

The value of trees as shelterbelts in 

rural areas has long been appreciated 
I 

by animals and humans alike, Trees act as 

semi-permeable barr s - they slow the 

velocity of the wind by reducing the energy 

flow. Trees can be situated to reduce wind 

gusts and turbulence around corners and at 

the entrance to buildings •. On pedestrian 

cycle routes shelterbelts may be designed 

to reduce extreme wind velocity therefore 

increasing human comfort and safety. 
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· YEAR· ROUN D W1NI) CONTROL 

Designed major routes where 

and elevated idges 

are common, 
driver s 

can increase 

by preventing abrupt changes 

in wind speed" 

An lly planned wind control system at 

the meso-sea would reduce wind funne 
ing and gusting, while deflecting cold air 

away from major ,residential areas 

and market gardenso The system should 

however enable winds to blow into the 

urban environment during summer from 
cleaner. cooler, country and green space 
areas. (This use is discussed further as 
part of Temperature Reduction) .. In terms 

of landscape planning the principles are 
sound, in terms of detailed planning and 

of its application to the site the system 

may pose many problems. 

For example in Islamabad, Pakistan this 

type of system was designed to ameliorate 

the climate. Here the city fits neatly 

into a wedge-shaped space between two 

ranges to the north, and a river valley 
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to 

barr s, 

These natural phys 1 

the a 

area of farmland ( .000 acres) sig~ 

as a Nat 1 Park, were propo 

as green filters. The wide river 

when forested would hot summer 

winds, increasing the humidity, and 

penetrat into the of city. 

Conversely, planting in the narrow valleys 

between the hills, and on the slopes 

themselves would act as a filter against 

cold winter winds. However the rather 

abstract planning of superimposing l~ mile 

square grid roads upon the undulating 

terrain, has destroyed by its rigidity 

the unity intended in the linked system 

of green belts. 3 

Apart from difficulties in establishing 

a year round wind control system on the 

meso-scale, trees and forests may be 

designed to increase year round comfort 

at the micro-scale by sheltering small 

neighbourhoods, parks and transport routes 

from cold winter winds. 
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extent of wind reduction the micro-

sca dependant the height, dens 

Ie a width of plantings. Up to a 

of 30 t the height a 

lter lt is a significant 

improvement leeward she Although 

dense she r may required against 

severe , 35 - 45% permeability 

desirable to reduce turbulence and 

mise wind reduction. Where increased 

width decreases permeability below 35-45% 

the shelter effectiveness is reduced. 

Generally the most effective shelterbelt 

is that with both a windward and leeward 

verticle profile. 4 

5HEL TER -BELT PROFILES 
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G-LASS • A COMMON REFLECTIVE SUR FACE. 

round sun 

climate 
shade re 

of 
the 

the urban environment. (The 

discussion of the suns in solar 

radiation and the 'urban heat land' 

are discus as part of Temperature 
, 

Reduction) . 

Apart from from the sun there 

are many natural and man-made reflective 
agents in the urban landscape. Common 
natural reflection sources are water, sand, 

gravel and rock surfaces. The many man

made surfaces, such as glass, metal and 

concrete add to the reflection. 

Directly associated with reflection is 

the problem of glare. In summer months 
the many man-made surfaces may reflect up 

to 5~1o of the radiation they receive. 5 

This increase in heat and glare may pro

duce conditions that are physically and 

psychologically damaging to the urban 

dweller.. Urban trees assist in reducing 

this glare by intercepting direct and re

flected radiation. The amount of light 
41 



penetration structure 

is controlled by 

to the sun or s ref 

selection of tree ec 

leaf trees with dense 

effective in ing 

surface reflection& 

s ion of tree 

ion, and by the 

Heavy dark 

canopies are most 

sunlight and 

The control of summer sun and reflection 

is important along r 

morning rays and g 

where early 

from buildings 

may impair a drivers v ion drastically. 

Along roadside and small urban parks large 

shade trees may provide a welcome relief 

to the weary trave In the suburban 

areas, shade trees reduce extreme summer 

temperatures at the micro-scale, thereby 

providing a more comfortable living 

environment. 

In the winter months the sun is usually 

a welcome sight. heat generated by 

the suns rays during this period is re

duced, so reflective surfaces are an im

portant generator to ameliorate cold 

winter te~peratureso 
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Hence, deciduous shade are mo 
ir for 

in 

summer they will 

-round sun and 

as 
During 

as 
of the direct sunlight, while their winter 

fless condition will allow between 40 

and 7~fo of sunlight to reach 
sur , depending on the spec 

The implications in s design for using 

this method of year-round sun and shade 

control should be exploited within the 

urban environment to amelierate micro
climatic conditions .. 

The by most 
is temper and this 

is in 'urban heat island I 

effect. All cities are warmer than the 

surrounding countryside although the 

highest temperatures are associated with 

the densely built inner-city area. 

degree of warming diminishes slowly out from 

the city e, through suburbs and 

then decreases markedly the urban 
. h 7 per l.p ery .. 

There are two primary processes involved 

in the formation of an urban heat island, 

both of which are seasonally dependant. 

In summer the tall buildings, pavement 

and concrete surfaces of the inner. city. 
absorb and store' iarger" am~u~t~ of solar 

radiation than do vegetation and soil in 

rural areas. As this warmer air rises 

above the city it is replaced by air flow

ing from the outer regions of the city, 
and gradually a slow circulation is estab

lished. At night, while both the city and 

country cool by radiative losses, the urban 

structures give 0 additional heat 
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accumulated during the day, keeping urban 

air warmer than that of the outlying areas@ 

In winter a diffe~ent process dominates. 

Since the sun angle at mid-latitudes is 

low and lesser amounts of solar radiation 

reach the ground. man-made ene~gy becomes 

a significant addition to the solar energy 

naturally receivede Artificial heat results 

from: combustion for home heating. power 

generation, industry. transportation and 

human metabolism. S 

Throughout the year the fast removal of 

rainfall through the use of gutters, 

drains and sewers reduces the amount of 

water available for evaporation, thus the 
heat eneigy normaliy used in this process 

further increases air temperatures. Al

though the large amount of particle 

pollutants generally found in urban areas 

reflect sunlight, they also retard the 

outflow of heat thus increasing urban 

temperatures. These processes are most 

effective when light winds and p00r 

dispersion prevail. 
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URBAN DU'S,T DOME 

Apart from -the use of trees and other 

plant material to reduce micro-climatic 

temperature extremes through solar 

absorption, the meso-scale temperature 

can also be amelierated through the 

careful design of green spaces. Corridors 

of forest trees are the most effective 

method of amelierating urban climatic 

extremes at the meso-scale. In Frankfurt, 

Germany, green belts only 50-100 metres 

wide have the effect of reducing the 

temperature in summer by not less than 

3.50c compared with the cen.tre of the 

city.9 (In Stuggart, Germany the tempera

ture of green spaces have measured SoC 

cooler than surrounding built-up areas. 10) 



I. 19EPRESSION FORt/lED ABOVE CITY 

1. INC REASE OF tlTY AIR TtMP~RA1URE 

3. COOLIN G OF AIR BY GREtN 'SPACES 

lNFlUENCE Of TREE.S AND GREEN SPAm 

ON URBAN V£NnLATION (Bunahkyf.152) 

As measurements were taken the cool air 

from the green was continually 

the built-up areaS0 With the 
reduction in temperature humidity showed 

an increase of 5% in comparison with the 

town centre. 

In summer months under anti-cyclonic 

conditions with wind, when the 

island is most prominent. air currents 

charged with pollutants move to ward the 
city centre and hang above in the form of 
a dome~ In this case green belts laid-out 
concentrically around the city centre are 
most efficient in filtering air and reduc
ing temperatures. Other parks, spread 

irregularly over the town area, are certain

ly not useless in meso-scale climatic 
control, but they will not produce the 

same good results as green belts systemati

cally planned according to prevailing winds. 

The wider and more numerous these green 

belts encompassing the city are, the more 

effective are the air currmts resulting 

between the greens and the built up areas. 
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Gras Ids are 

ing 

results as 

linked 

Improvement of c 

without some 

p but they 

as parks 

forest eese 

climate 

can only be achieved by 

that are carefully planned. All r 

not 

meso-

measures that may at the micro-scale 

should not be neglected. but they should 

naturally afford placeo Although 

concentric layout of green 

interrupts the inward flow of polluted 

a the exact location and layout of the 

green web must depend on local variations 

in topography, city structure, and climate. 
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conser vat 

u shade and 
can be seen as 

aYTI'nQ'¥'atur e 
of 

amelioration of indoor human thermal 

comfort, and reduction of 

consumption ( ing and 

itioning) of ildings. 

windbreaks 

ducing heat 
energy loss by re-

ion from the ior 

surfaces of buildings, that is, wind

breaks reduce wind velocity and thus 

retard the replacement of warm air by 

cold. The infiltration of cold, outside 

air accounted for roughly one-third of 

the heat loss from New Jersey homes. Here 

a single row of conifer trees was found 

to have the potential to reduce air infil

tration by as much as 4~1o. This reduced 

infiltration resulted in a 12 to lYIo 

reduction in winter fuel use. 13 

An optimum distance between a windbreak 

and a house approximately twice the 

tree height. A conifer windbreak that 



two rows highly e 
add it l'rows do not s 

energy conservationo 
ly 

Trees may screen and shade single-storey 
buildings from direct and relected so 

radiation" 

This coo may cons 

energy savings a conditioning. 

In nia during climat conditions 

o'f 3Soe, dense shade trees reduced maximum 
temperatures in a house by lloe, resulting 

in a 5~~ reduction in energy 14 

Although -conditioning not common 
in New Zealand residential areas, shade trees 

extreme indoor summer temperatures 

to a more comfortable' level. 

The optimum vegetation arrangement fo'r , 
year-round energy conservation is in the 

use of windbreaks for reduction oi cold 
prevailing winter winds; accompanied by 

decidUOUS trees that provide shade in 

the summer but allow relatively unobstruct

ed penetration of winter sun. Exact plant 

locations will however depend on local 

wind conditions, aspect, access, and other 

design features. 

The dollar savings of year-round energy 
conservation on a national scale could be 

sUbstantial. A conservative year-round 

l~~ reduction in energy required for home 
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and cooling would r 

1 United by 

1% or 400.000 barre o 0 per 

I. Van Haverbeke Pa184 

2. rson P .. 28 

3. Lovejoy Pe17 

4. MacKay P.26 

5. Laurie P.21S 

6 .. Ibid P.21S 

7. Peterson P.7 

8 .. Ibid P.16 

9. Bernatzky 1966 P .. 32 

10. Cox P .. ll 

ll. Bernatzky 1966 P.32 

12. Ibid P.32 

.. Heisler P.16 

14. Van Haverbeke P o 18S 

15 .. De Walle P.268 
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term 'Urban Forestry' may suggest con-
ional ices transposed 

the urban scene~ Pictures of pine trees 
being planted, or park and streettrees 

being milled are brought to mind. Although 
large forestry pr ices are un-
suitab~ the urban landscape does ,possess 

a potentially productive resource that is 

at present underutilised in most urban 

centres. 

1.3.1 Wood Products 

Urban trees and forests are a functional 

resource for the benefit of the urban 

dweller. This notion must be carefully 

considered when the potential value of 

timber products from streets, parks and 
open spaces are assessed. Obviously the 

widespread harvesting in a clear-fell 

method could have disastrous effects en 

visual, recreational, and ameliorative 

benefits of trees in the urban landscape. 

Therefore to accommodate the needs, of the 

urban dweller and retain the character of 
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urban tree and pro~ 

ion t of an over 

management In urban centres, streets 

and parks, trees can be managed other 

functions unt nearing the end of their 

natural life. A ee or forest may 

be replaced a few years before removal to 

minimise the itial loss. and the 

replacements become well. establ 

In this situat highly spec 1 ed lling 

equipment and even helicopters may be used 

to avoid damage to nearby trees g services 

and buildings. 

In the green-belts and peripher urban 

forests of Germany, two methods of felling 

have been loped to assure compatibility 

with environmental needs, visual quality 

and recreational objectives. In the 

rselection system' mixed forests are grown 

in a multi-age structure where individual 

trees are extracted leaving natural regener

ation to fill the gaps. While there are 

some problems removing large trees through 

regenerating saplings, the advantage is 
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AN AL TE RNATIVE TO THE BULLDOZER? 

th method an adaptation of 

natural process and destruction the 
forest minimal. Management 

procedures involve supplementing regener

ation, and controlled thinning to maintain 

the best quality timber trees. The 

selection system maintains visual unity 
throughout the whole forest belt. I 

With the IIshelterwood system ll the forest 

is conceived as a number of units of 

different ages. but within each unit the 
ages of the trees is more or less uniform. 
When trees are felled only small clearings 

are created based on the unit size. Selec~ 

ted trees are left to initiate natural 
regeneration and replanting is necessary 
in some cases. The shelterwood system 

creates considerable visual, recreational 
and habitat diversity through the 'eco
tones' and different aged tree units. At 

Bottle Lake Plantation, Burwood, just out 

of Christchurch, regeneration is one of 

the key ingredients in the management 

system .. 
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Here r at s s have 

proved a success 1 method of ish g 

a est" Th greater re on 

eration and s on planting means a 

gr diversity in forest structure which 

aids in management of the forest for amenity 

and protection functions. 2 

Many urban tree species are suitable r 

spec lised timber uses such as furniture 

making and veneer. High quality timber 

trees are presently found in most urban 

areas in private and publicly owned land. 

and further plantings of such valuable trees 

should be encouraged. 

Where trees are unsuitable for timber pro-

duction, ewood may be a viable 

alternative to provide home heating fuel 

for urban communities. Once again the 

scale of operation should relate to the 

area of the urban environment and be 

dependent on available resources, demand 

and alternative fuels. At Bottle Lake 

second thinnings that are not harvested 

for posts, poles and strainers are cut 
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up. 

of prun 

and 

sold as 3 ewood .. 

and wastewood from 

a of 

Th use 

ly 

ut ing a resource that often burnt 

at the dump" 

In street tree maintenance, prunings and 

wind blown present another wood 

utilization opportunity. Wood chippers 

have been devised to be towed behind a 

truck or tractor to break-up prunings 

from city trees. These mobile chippers 

can be operated off a 'power take-off' 

and depending on the size of the unit can 

chip branchs up to 50 cm in diameter. The 

ultimate size of prunings entering the 

chipper would depend on other possible 

uses, such as firewood. The portable 

chippers reduce branches and small boles 

to chips, which are blown into a truck 

following behind. The chips may then be 

used as a mulch, to protect exposed soils 

from erosion, or to discourage weed 

growth. 

Wood ch and f mould or sewerage 

sludge compost a viable alternative to 

buying and carting and top so 

replenish urban soils. Coarse wood chips 

mixed with either leaves or sludge provides 

aeration during composting and e 

iminates the strong odours associated with 

anaerobic decomposition. 

provide a better a 

These solutions 

ive to landfill 

burial, or burning - alternatives that are 

often restricted by environmental regu1~ 

ations .. 

Wood chippers are currently being used by 

the Dunedin City Council and private con

tractors in various urban centres. The 

Christchurch City Council are at present 

negotiating to buy a chipper to be used 

in the manner outlined above. 

A further use of wood chips is as an 

alternative fuel. It is estimated that 

one ton of greenwood chips (one medium 

sized shade tree) is equivalent in heat 

value to two barrels of commercial fuel 
'1 4 oJ. • 
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In Un S cost of wood 

deliver as a fuel was $1.00 per mi 

BTV's (Br h ) 

with $2 - $3 coal· and oiL 5 As the 

production of wood chips may not 

annually reliable (dependant on seasonal 

pruning), many coal and oil-fired bo s 

can be adapted to accept wood chips as a 

supplementary fuel. 

The utility of wood chips ]:a s been proven 

a viable operation and its uses are direct

ly applicable to the New Zealand urban 

scene. So far in this country the use of 

pine chips to produce stearn and power by 

the Mid-Northland Dairy Co., has been 

followed by a more extensive use of a 

similar plant in Reperoa. 

As the cost of conventional fossil fuels 

continues to rise, burning tree and other 

organic waste produced by households and 

industry will become an increasingly 

attractive option. Woodchips clean burn

ing potential using modern gasification 

processes, its low recyclable ash content 
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most importantly, being a 

r resource. add potential as 

an a ive to ex ing foss fuels. 6 

Traditionally the urban dweller has been 

dependent upon his rural cousin for a 

large proportion of his food requirementsu 

Apart from a vegetable den and the odd 

fruit tree most city folk buy their weekly 

,food supply from the supermarket, butcher 

and greengrocer who in turn generally ob

tain their stocks from regional or national 

outlets. The potential is as yet untapped 

in providing a large proportion of fruit, 

nut, herb and honey supplies from the 

urban based forest network. 

In some urban areas local community groups 

are developing a methodology to plan what 

they see as a survival option for their 

area. Part of the aim to provide a self

sufficient urban community involves many of 

the principles outlined in the development 

of urban forestry and in particular the 

growing of trees as food sources. 



BEE FORAGE 

As well as more extensive use of private 

sections for fru and nut trees, public land 

be managed production yearly 

food crops. In South Melbourne fruit 

bearing street trees are to be planted by 

the local community for their own use. 7 

Forest environments also provide a micro

climatic environment for many herb, fern, 

weed and mushroom species to existo In 

an age when many culinary delights are 

disguised in super-hygenic, multi-coloured 

wrappers the chance to pick wild plants 

from river banks and forests may be greet

ed with cries of alarm. However, though 

some wild plants may be dangerous to eat, 

the vast majority of edible ones are of 

high nutritional value and tastier than 

many of our over-refined, over-cultivated 

common vegetables. 

Urban tree and forest plantations could 

yield not only nuts, fruits and wild 

plants, but honey, pollen and bees-wax. 

Along with nuts, honey is probably one 

of the first food forms known to man.
8 
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In add 

highly e 

to be a food 

ive as an antisept 

also 

inter 

nally and externally. 

with specific inal 

from 

acter 

will possess these same properties. but 

the dose will be of precise ic 

oportions. 

In r years e have 

losses of bees to spray 

orchards.. The accommodation 

heavy 

ogrammes 

bee-

hives in private sections and urban forests 

could supply a large quantity of honey, 

aid in fertilization of tree and shrub 

species. and provide e bee with a horne 

away from toxic sprays. 

There are many other potential productive 

uses of urban trees and forests (for exam

p dying and thatching) - this is by no 

means an exhaustive discussion.. In todays 

economic climate these valuable urban 

resources could be better managed for the 

direct benefit of the city dweller. 
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Many of our fine cit 
owe much of 

and urban centres 

to the wide-

spr use of vegetation~ As such, trees 

are an important part of the townscape and 

one of the most interesting and effective 

visual elements within it& There are 

visual pleasures to be derived from indivi

dual trees but it is often the visual play 

of a mass of foliage contrasted with built 

forms which adds up to a sum that is greater 

than that of the parts. 

Trees are therefore important elements at 

both the 'micro' and 'macro' scales in the 

design of the urban landscape. At both 

scales trees may provide contrasts of line, 

form, mass, colour and texture within the 

built environment. 

Line is derived from the trunk and main 

branches, overall shape, and internal and 

external shadow patterns. Form is essen

tially an expression of line and is derived 

from the volume and shape of a tree or 

forest, expressed in a three dimensional 
manner. 
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Mas is 

of leaves 

ived 

branches 

sca ; or from of 

s and 

the 'micro' 

and 

sence or absence of foliage at 'macro' 

scale. Colour may be derived from the bark, 

branches. twigs, foliage and flowers$ Tex 

ture is derived from surface shadow and 

dependant upon the size and spacing of 

leaves and twigs at the 'micro' level; or 

mass and liage at the 'macro'. 

It is the architectural use of these visual 

elements of trees in urban landscape design 

that can shape and create a functional and 

aesthetic living environment. Trees in 

the city are living building materials used 

to establish spatial boundaries. They make 

the walls and ceilings of outdoor rooms, 

but with more subtlety than most built 

forms. Unlike the solid enclosure of a 

building, horizontal enclosure with trees 

depends on visual suggestion and illusion. 

A translucent canopy of leaves and branches 

as vertical enclosure may allow for a 

simultaneous experience of a smaller space 
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TRANSPARE"NT E"NCLOSUP-E 

LARGE TREE S RE"UC.~ BUILDING DOMINANCE 

with a ger volume. Thus trees are a 

dynamic architectural element in the 'city-

Their use in modulation scape 

a by the c hanging seasons and their 

ever changing form over time. 

In addition to actually creating discrete 

s trees can be used to connect and 

extend the geometry, rhythms and scale 

of buildings into the landscape. Used 

as extensions of architectural and city 

form rather than as decorative 

elements, trees greatly expand 

and potential of urban design. 

or softening 

the scope 

Much of the 

characteristic visual disorganisation in 

urban landscapes, may be unified by physi

cally linking the disparate parts through 

the establ~hment of an ordered continuity 

of large scale trees. Trees are the most 

prominent design element capable of link

ing together an entire city.l 

Trees can be used to resolve the conflicting 

scales found within the inner-city landscape. 

Here tall buildings, narrow streets and 

small squares dominate the visual scene. 
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There a 

t ing sense of vert 

often 

enclosure. 

trees estab 

is more comfortable 

a lower that 

r human use~ Tree 

branches and canopies create a tially 

transparent 'tent' that allows awareness 

of the space beyond, but co s a psycho-

log al sense of containment by reducing 

the apparent scale. Within th urban 

area cale trees in ight lines, 

c c1es and rectangles are appropriate 

because they echo the cityscape and fit 

comfortably within the man-made geometry 

of circulation and structure. Thus where 

it is logical to do so, the 'fore 

design' should grow out of the established 

pattern in the surroundings. 

A trees function as a design element in the 

urban landscape must relate to the activi

ties of the people. In the city people 

travel to work. shop and meet others, by 

bus, car, bicycle and foot. These modes 

of transport must be accommodated within 

the density of this build up areas 
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Here avenues and of trees can 

form the natural transition zones from 

street car-park, car-park to footpath, 

and footpath to building entrance. By 

creating a physical transition element 

trees become the connectors between spaces 

whilst also acting as a unifying element 

and orientation indicator. 

Within the suburbs of the urban environment 

trees may also provide the connection bet

ween spaces. Here the transition is from 

private to public space - from garden to 

street or park system. Trees within the 

private section of a residential home may 

perform all the functions capable at the 

larger scale. They define and articulate 

outdoor space, screen undesirable views, 

and co-ordinate and link structural ele

ments, providing that important connection 

between indoor and outdoor space. 

In many suburban areas where the grid

iron pattern exists it is di~ficult to 

modulate and define useful space. often 

with the little room that is left, trees 



may ease 1 ity of ing 

n and add to the v clutter 

e trees are set back in ference to 

ut ity lines, the comfortable sense of 

enclosure is weakened, or lost" If 

the ees are spaced too apart, each 

tree develops a more dense lower anched 

crowne The of this wider spacing 

is to produce an interrupted pattern of 

contr ing light and shade that emphasises 

each individual ees Only where trees 

are large enough to dominate other street 

elements does a more satisfying scale 

relationship and a reduction in linearity 

occur. Where large trees are grown close 

to each other and the curb, greater visual 

unity and enclosure for the pedestrian 

results, while the branch canopy over the 

street reduces the immensity of the road

way .. 

For this avenue principle to be useful in 

the urban landscape, planting must read as 

strong wall s not as rows of separate trees .. 
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Thus 

des 

must be 

and not just 

the I str 

ived as 

From planting in the suburban streetscape, 

may provide a linkage to larger 

transport corridors and areas of open space. 

The larger arter routes, often provide 

an opportun to establish wide belts of 

ge st which finger into 

the city centre. In addition to the ecolo-

gical, climatic and engineering functions 

of such corridors, a progressive physical 

and psychological transition from home to 

highway to work-place can be developed. 

Similarly the transport system can ideally 

be used as part of the open space network 

linking parks, reserves, rivers and schools 

to the work and home environment .. 

The architectural use of trees in open 

space may be, to provide visual relief in 

contrasting cityscape and landscape, to 

create a sense of local identity within 

the urban fabric, and to contain and shape 

the overall urban development. 



Where 'green' open can be igned 

as an 1 part of a new urban develop-
ment no becomes I 

space remaining after structures have been 

built and roading patterns developed. It 
then part of the visual amenity of the 

area and gives a sense of identity to 

the community by shaping the new develop
ment. 

Forested open space may also provide an im

portant function in segregating zones of 

incompatible urban use, for example. 

industrial and residential. Planning 
is essential to ensure that the function 

of open space is a complementary and 
interdependent fragment of the urban 

landscape, not just a self-sufficient 

entity. 

Within existing urban development, open 
space such as lakes, rivers, hills, 

wilderness areas, cemetaries, schools, 

parks and derelict land may be inter~ 

connected to form a rational open space 
network. 
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Ex ing t corridors re~ 

organised 

to 
prov 

the 

the essent 

both 

destr and the motor-veh 1e. Open 

space can be physically created by block-

ing, narrowing, loping ex ing 
streets. CuI de sac, vacant lots and 

varying building set-backs~ prov an 

opportunity to create a neighbourhood 

open space within the ing rigid con-

fines of buildings and roads. 

An open space network or green web within 

the city can be developed from the 'micro' 

scale - house, street edge, school yard, -

to the 'macro' scale where large fingers of 

forest-scale trees are interspersed through

out the urban landscape connecting it to 

the rural fring=beyond. 

The widespread use of tree and forest 

plantations in the urban fringe area can 

provide a definite containing element re

ducing the incidence of urban sprawl. 
By halting the spread of the city into the 

rural land beyond, the forest belt may also 
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provide an important ition'zone 

the avel The urban area wi be more 

urban 

city becomes 

compact and 

clutter If 
ide 

of 

necessary beyond urban fence, 

forest then becomes part the internal 

open system. 

plantings in 

des able industr 

Large scale forest 

zone may also screen un~ 

s s while providing 

an overall unifying element in an area that 

is often marked with spoil heaps, wasteland 

and disparate structural elements. 

The use of forest-scale trees throughout 

the urban landscape may provide an overall 

architectural framework through suburban 

street, highway and open space planting. An 

interconnectinglgreen web I defining and 

linking the various urban zones to each 

other and the rural landscape can then be 

obtained. Cities with all of their unre

lated little pieces cry out for order. There 

is often a desperate need for coherence 

based, on continuity, rh¥thm, repetition ,and 
,linkage. Trees alone satisfy this need, 

and establish a unifying order. 2 



The architectural use of trees in the urban 

landscape can thus be seen at both the 

macro S G The funct at 

both these can be summarised and 

broadly catagorised as:-

(i) Space modulation - defining and artic

ulating both pedestrian scale space 

and the overall pattern of the land

scape. 

(ii) Structural co-ordination - co-ordina

ting buildings and disparate forms 

through the provision of a unifying 

linkage. 

(iii) Visual control - screening and privacy 

control and the use of enframing ele

ments to enhance vistas. 

FOOTNOTES: 

1.4 ARCHITECTURAL 

L Arnold 

2. Ibid 

P.43 

P.148 
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The recreational value of urban 

has gained-importance with the concentration 

of population and the increase of leisure 

time& The advantages of forest and tree 

areas over open fields for recreation are 

manYe Forested areas can absorb crowds and 

give an illusion of solitude even in a 

bustling metropolis$ There are more 

opportunities for a variety of walks 

providing a greater range of experiences~ 

Seasonal changes can become more vivid 

and the richness of wildlife apparent 

while climatic extremes are modified for 

the comfort of the recreational user. 

Within the urban environment recreational 

forests can be incorporated into reserve 

land, large parks. green belts and in the 

urban/rural inge area~ In large sites 

a forest setting may be ideally suited 

for a variety of other recreational 

activities apart from partaking in the 

forest experience. As well as walking. 

relaxing, birdwatching, picnicing and 
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educat s directly associated 

with the landscapei or nteer 

and jogg s. swimming 

'restaurants, museums, sports I camp, 

sites and other ilities may 

accommodated and absorbed in forest clear

ings, with appropriate zoning to minimise 

conflict and the forest character. 

Pedestrian, le and even horse s 

can be accommodated in a large 

area, providing intrinsic var ion and 

spatial characteristics based on the speed 

and requirements of the User. It 

important to have a hierarchy of paths for 

these users; from open, wide primary paths 

capable of carrying maintenance machinery, 

offering a fairly direct well sign-posted 

route; to the more enc1osed, shady, un

seaied path which winds narrowly through the 

interior of the forest. Such a hierarchy 

is important in giving ,directional struc

ture as well as visual and psychological 

variety. It important to be able to 

find ones way around the main' route without 
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becoming st, yet have opportunity 

to wander into the in hope 

of doing the oppos 

Where forested areas are managed for wild

life and/or soil and water conservation 

dense undergrowth necessary to keep 

people to the paths and prevent random 

access to the sanctuary zones o Management 

techniques are therefore of the utmost 

importance in ensuring that intensive use 

does not destroy what the people actually 

came to experience and enjoy. 

Within the built areas of the urban 

environment, trees and shrubs as part 

of the overall 'urban forest' can provide 

a diverse landscape important for relax

ation and relief away from the hustle and 

bustle of city life. Tree groups may be 

arranged to provide suitable areas for 

informal play, lunch-time eating, and 

social meeting places. Larger areas of 

open space are important for more active 

pursuits and if these can become part of 

an 'open space' network, walking, jogging 

and cycle paths may be incorporated 
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throughout the c for t,he enjoyment 0 f 
the recr nal user 

'llrees lind lly or groups, may a 

be objects of ect recreat nal use. One 

tre~ can engage a child for at a time, 

or periodically over a span of s. Any 

kind of bush or tree allows children to 

exerc great creativity in the construc-

t ion 0 f houses, forts I tents and imag 

laborator • A mature tree with its many 

branches, notchs and cracks is excellent for 

climbing in or swinging a rope from. Chil

dren can satisfy their desire for challenge 

in the play activitiy of a tree. Children 

also need to be alone at times and a few 

trees or a sma forest harbouring insects 

and birds make an absorbing place for them 

to develop their identity and emotional 

security. Manufacturers of playground 

equipment have found it impossible to 

recreate such richness. 

Within New Zealand the amount of isure 

time offered to people has increased 

steadily, from the establishment of a 
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INCP.EAS£[J !JAIL'I LEISlI/U liME INC.REASE'S 
DEMAND (j~ USER· ORIEM1ED RE(.R.EAT1ON 
AIUf6 IN ANt> AkDUND MAJOR. etTIE's. 

(M<:.l\e\"ty P2U~) 

IU'S 1'(l\T A NATURAL KIWI 

SETIING ..... TI.fERE'S, M() ROOM 

FOR !=aOTV. I 

forty hour working week in the 1870 I s to 

the advent of 'flexi-t I and 

shifts day with imminence of a 
four day or hour working wee].;.: urban 

peop are going to have even greater 

leisure time. Add the present high 

number of unemployed in all urban centres 
and the result is an increasing number of 
peop with greater amounts of time to 

recreate. 

with the current and ever-increasing price 
of liquid fuels, urban dwellers are be

coming increasingly discouraged from 

making long journeys to enjoy recreational 

pursuits. People are in fact making more 

internal short trips within the city as 

opposed to travelling longer distances. l 

Although personal mobility has increased,. 
accessibility to services and recreational 

facilities has decreased. 2 These trends 

of increased leisure time and reduced 

. accessibility, will undoubtedly place a 

higher demand on urban open space and 

fringe areas to provide a wider range 

of recreational activities. 
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From a done Chr ch 3 

on outdoor recr ion 

s organi sport no longer e 

most popular recreat nal ivity~ 

five recreational activities e-

red by the Christchurch sample were 

(in order) 1. Picnics 2. Driv for 

Pleasure 3. Visting Beach 4. Organ 

Sport (Spectator) 5~ walking. 3 Of these 

five, Picnics, Driving and Walking can be 

suitably accommodated and enhanced by an 

urban forestry scheme. Other urban centres 

show simi preferences, with later studies 

in the United States indicating that driving 

for pleasure has decreased in importance 

with walking and swimming becoming more 

popular. 4 Two of the more recent popular 

recreation pursuits, cycling and jogging, 

are not incorporated into these compara

tive studies .. 

Steps to provide areas for walking ha~ 

been undertaken by the New Zealand walkway 

Commission culminating in the N.Z. Walkway 

Act, which has -
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"the aim of establishing walking t:racks 
ove:r p:rivate and public land so that 

people of New Zealand shall 

I unimpeded foot access to the 

countryside fo:r the benefit of physical 

rec:reation, as well as fo:r the enjoyment 

of the outdoor environment. the natural 

and pastoral beauty, and the histo:rical 

and cultu:ral qualit 
5 they pass throughll" 

of tl1e areas 

Initially the concept was for a series of 
connecting walkways f:rom Cape Reinga to 

Bluff. However it has now become apparent 

that it is more important to concentrate 

on shorter walkways adjacent to large 

urban centres. Clearly the use of trees 

and indigenous forests could enhance 

elements of the walkway scheme in pro

viding a functional and aesthetic walking 

environment whilst adding to the landscape 

quality of the area. 

Both exotic and indigenous forests can 

accommodate a variety of recreational 

pu:rsuits. The exotic forest is best able 
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ovide act 

upon suppor 

as paths and tr 

cycling, than on the est 

are more 

s, such 

ing and motor 

If The 

exotic forest can be used as a backdrop 

these'user-oriented'activit .. Pursu 

which are dependent upon est character, 

such as walking, natural history, education, 

wildlife observation, are better served by 

a forest with a diverse range of 

using our indigenous species as a base. 

In the light of current trends in health 

awareness, nature conservation and the 

economic climate, urban trees and forests 

can provide an important recreational 

resource within and immediately beyond the 

urban environment.. The role of urban 

corridors linking peri?hery forests with 

city zones could be invaluabl.::! in providing 

. a 'day-trip' forest experience without the 

need to travel long distances.. Trees and 

forests are invaluable in providing 

opportunities for both active recreation 
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(jogging, or 

cross) and 

ing, 

recr 

ling, motor

ion (sitting, 

, walkin g, nature watching) .. 

FOOTNOTES: 

L Canterbury United Counc P .. E6 
2 .. Environmental Council P .. 30 

3" Neighbour P.39 

4 .. Christchurch City Council P.9 

5. Hunt P.4S 



In c ies urban areas mans activities 
have ly a phys and 

biological envir0nment, so that a totally 

new ,ecosystem exists. Of great significance 

in the influence urbanization has had on the 

ecosystem are the following: the removal of 

plant cover and replacement by impervious 

materials; increased rates of water run-off; 

lowering of ground water reserves; and 

release of heat energy as a result of com

bustion processes. More direct human effects 

are mutilated trees, eroded open space, 

manicured gardens and a general lack of 

mature forests, and wetlands. The end 

result is a low species diversity and a 

simplification of the ecosystem. The more 

diversified an ecosystem is the more stable 

it becomes, reducing its susceptibility to 

external forces. l 

Up until the 1940's many organisms could 

adapt to the changing urban scene and main

tain viable populations, but the rapid 

growth and extensiveness of new technical 
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developments in the last 30 years has 

been too great for many plant and animal 

species. As all animals are ultimately 

dependent upon plants for food, and most 

require vegetation fbr cover and repro

ductive areas, any change modifying the 

structure or abundance of plant species 

will have an effect further up the food 

chain. 

When assessing an areas potential for 

plant and animal life, consideration must 

be given to a whole complex set of 

environmental factors, ranging from soil 

and wa~er regimes to climatic influences. 

A particular site may be unhospitable to 

a wide spectrum of plant and animal 

species. Therefore an exhaustive site 

survey is imperative for establishing 

flora and fauna habitats in city environ

ments. This however should not be a 

deterrent as establishing wildlife 

habitats in the city provides many bene

fits, such as biological pest controlo 

environmental indicators, educational 
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rewards, and enhancement of the general 

quality of life" 

Wildlife corridors are essential if mammals 

and cursorial species are to be retained as 

components of stable urban ecosystemso 

Where development within the urban environ

ment can be formed in clusters to enable 

greenspace to be linked by corridors, the 

total usefulness of the land is greatly 

enhanced. Such green space should be based 

around existing natural landscape features, 

such as river valleys, indigenous flora, 

marshlands and coastal belts. Such features 

are essential contributors to the ecological 

stability of any region. To conserve and 

encourage diverse wildlife resources it is 

essential to maintain the physical continu

ity between these open space units within 

and beyond the urban landscape2 • 

To encourage the most successful establish

ment of urban wildlife habitats urban 

forests and greenbelts should be based on 

the natural vegetation of the area as 

much as practicable. 



Although the urban environment 

ly very man-modified in terms of phys 

character s a structurally se 

forest with a wide variety of indigenous 

plants is potentially richest in fauna. 

Dependent life-forms range' from organisms 

on the roots, to birds roosting in the 

tree tops. other native habitats such 

as scrub and grassland areas are equally 

as important for insects, butterflies. 

small mamma and seed-eating birds. 

Forest clearings potentially support an 

interesting flora and fauna, and are 

important for certain animals which move 

out of the forest to feed. Much of 

the value created by these clearings 

results om the nature of the transition 

to the forest, a zone known as the ecotone. 

The value of an ecotone for wildlife in 

tenns of number and density of species, 

is in its considerable richness compared 

with areas deep within the foresto This 

is particularly so when it is a broad 

zone encompassing a wide range of habitats 

from grassland through shrubs and regenerating 
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trees to mature est inde The 

and c acter of the 

therefore an es 1 ing 

quality of urban wi 

habitats. However the more mature an 

ecosystem the larger area it 

requires to stable. 

"It is possible to a small 

grassland habitat but not an equally 

small , since the 'edge' e 

- the tendency for increased variety 

and density where different natural 

communit join each other - will 

essentially preclude the establishment 

of true est conditions",,3 

Urban forest management for wildlife 

essential, as enhancement of diversity 

and protection of existing habitats require 

that all phases of succession are represent

ed in a region. In essence to manage wild

life popu ions it is necessary to manage 

habitat.. Management may be needed to pro 

tect and maintain an existing habitat or 

to shape the development of a new onee 
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Many d land uses should be 

encour as a of 

habitat s 

of s 0 

Variety within the urban fore may 

encouraged by seeding and planting 

vegetation (sma seedlings to semi

mature trees), and allowing dead and 

dying or ic mater ls to remain on the 

forest floor. The variety of species 

will ensure that animal cover and food 

will be available earlier than if a sin

g late developing species is planted. 

In New Zealand our native species of 

shrubs and trees are extremely suitable 

for establishing wildlife areas for 

animals and insects. Exotic species may 

also supply food and habitat requirements 

especially in winter when some native 

sources may be scarce. 

The principles of using purely natural 

plant associations must not be blindly 

transposed to all areas of the urban 

environment. In densely built areas 

such as the centre other functional 

requirements such as shade and shelter may 

take precedence In such areas often 

more appropr to planting to 

arch ectural forms to obtain a good scale 

relationship and unifying element. However 

where natural corridors extend into the 

heart of the city a forested habitat can 

provide ecological wealth and a r 

resource e 

ional 

Heavy use by the urban population can be 

detrimentally effective upon plant and 

animal ecosystems. The human actions 

principally responsible for ecological change 

are trampling of ,flora by pedestrians, 

horses, bikes and motor vehicles; erection 

of on-site structures; killing of animals; 

specimen collecting; pollution; fire; or 

even human presence. Sanctuary areas are 

therefore indispensable in the urban eco

system as the adaptive ability of many 

plant and animal species to tolerate human 

activities is poor. As the areas most 

favoured by recreationists are the habitat 

boundaries, waterside and forest edge, 
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'people management' 

d -the needs 0 f 

ecosystem. 

This management policy can a 

educating the users. Creating pos 

s 

the 

attitudes towards natur resource con-

servation and careful attention sensitive 

zones can best be accomp through inte-

grating educational programs and ive 

centres, to provide information and establish 

an understanding of the use of areas. 

Educative processes and a well igned 

circulation system may avoid needless ~es-

truction of ecologically sens areas. 

To achieve an ecologically balanced ur-

ban environment it is not necessary to re-

move all civic order from our c and 

plant native tree and shrub spec but to 

make some adjustments to obtain a more 

favourable balance with nature. There is a 

need to modify the natural landscape to 

accommodate the requirements of an urban 

society. however this can be accomplished 

with less ecosystem destruction. 
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Some pr 

d s and 

of ign 

of 

both ecolog 1 

man follow 

as a summary: 

(i) Explo 

of the s 

action of s 

full natural potential 

based on the inter 

features .. 

(ii) Conserve or develop diversity of 

habitat by protection or manipu 

of the above site features .. 

(iii) Encourage a full r of organic 

life, that is, an extensive range 

of compatible species. 

(iv) Encourage the full cycle of growth 

from birth to decay to develop a 

'mosaic' of habitat elements. 

(v) Develop balanced self-sustaining 

communities with a minimum of out

side interference. 

(vi) Control the system by: management 

aimed at the lowest level of 

maintenance consistent with human 

uses .. 

ion 

(vii) Create maximum var of opportunity 

man and nature to even 

on smallest area land. 

(viii) Create a coherent landscape structure 

derived from site potentials, 

habitat diversity, and the separa

tion of conflicting interest. 

(ix) Design in four dimensions, that 

accept the need for continuous 

design flexibility in the future. 4 

FOOTNOTES: 

1. 6 ECOLOGICAL 

1. Gill & Bonnet 
2. Ibid 

3. Ibid 

4. Manning 

P.3 

P.85 

P.12l 

P .. 30 
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The influence that the urban environment 

has on the lth of inhabitants is 

extremely complex. It involves such factors 

as housing standards. population density, 

a and no pollution. climatic extremes, 

educational and recreational opportunities. 

and the visual character of the landscape. 

Each of the ee uses outlined relates to 

the benefit of the urban dweller. Some uses 

such as engineering. climatic and productive. 

can be measured in quantitative and economic 

terms. others such as ecological conserva

tion and visual enhancement, are not so easy 

to quantify, but are equally important. In 

addition related green areas provide a 

variety of subjectively evaluated psycholo

gical benefits, such as, mental relaxation, 

social interaction, personal reflection, 

spiritual growth, creative development and 

stimulation. 

These may all contribute to a general sense 

of personal well-being. 
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In the discussion of the various tree uses 
outlined in Chapter one, numerous areas and 

zones of the urban environment have been 
re red 
cable to part 

Some tree uses are more appli

lar areas of the urban 

environment. For example the ure of trees 

for wastewater disposal not an applicable 

use within the densely built city centre, but 

may be appropriate in the urban inge. It 

has thus become apparent that one uniformly 

rigid approach to tree use throughout the 
whole urban landscape is neither applicable 

nor desirable. It therefore becomes necess

ary to divide the urban environment into 
'zones', to thus enable the identification 

of the major tree uses within each 2One. 

Although the urban environment has an 
existing zone structure established through 

the application of a district scheme, it is 

of limited value for the purposes of this 
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study. Traditionally the zonation is based 

on 'cultural use', that is, the human acti
vities that occur within that area. For 
example, goods are made in an 'industrial 
zone', and sold in a 'commercial zone', 
while people live in a 'residential zone'. 
However, this approach ignores the structur
al and ecological factors which are vital in 
the establishment of trees in the urban land
scape. 

The zoning I intend to use is based on the 
physical, ecological and cultural structure 

inherent in the urban landscape. Based on 

these factors the urban environment is 

divided into the following zones:-

88 

(i) Inner-city - the compact business 
and trading centre of the urban 

environment where large, often mul

ti-storey buildings and associated 
hard surfacing dominate the land

scape. 
(ii) Suburban - the living environment 

or home for most urbanites generally 

defined by sprawling low density 

housing and associated roading 
patterns. 

(iii) Indlstrial - defi. ned by its activi
ties, and the large unifoDn, compact, 

single-storey warehouse or factory 

type buildings. 

(iv) Arterial-routes - the urban roads 
that accommodate large volumes of 
traffic by providing a link from 
one urban area, to another. 

(v) Open-space - the non-built areas of 
land that are interspersed a~d some
times linked throughout the city. 

(vi) Peri-urban - the belts of land a-

round cities which are neither 

wholly town or country. 

A discussion follows on the inherent charac
teristics of each urban zone, the current 

tree practices and possibilities for future 

use. 
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2 • 1 URBAN ZONES 

2.1.1 The Inner-city Zone 

The inner-city zone is the 'heart'of the 
city and generally the most man altered 
area of the urban landscape. It is charac
ter'ised by multi-storey buildings, narrow 
streets, and large areas of impervious sur

facing. Buildings are a dominant feature 
through their heightened vertical scale. 
Being the oldest part of the city, early 

building styles and materials co-exist with 

the modern examples of city architecture. 

Thus forms and materials are often widely 

divergent creating an odd array of shapes 
and left-over spaces. Street and parking 
space i~ at a premium and consequently 
large areas of hard surfacing dominate 

these left-over spaces. Some of the ori

ginal residential areas still survive in 
thi. s urban core although these are often 

under threat from large building develop-, 
ments and the provision of arterial routes. 

In recent years however, urban renewal 

schemes have provided a new impetus in 
restoring these areas to a suitable inner-
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c 

The central c 

human act 

to work 

and iness act 

hosts a 

from living 

recr 

ies. It 

of the city's cultural 

r of 

opportunit 

also the hub 

prov ing 

a wide range of entertainment for the urban 

populace. Thus people are a dominant 

element in this zone and the needs must 

be catered in this vastly altered land-

scape. 
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The 

'heat 

zone 

land' e and 

of 

areas where 

s s are common, pol ion 

Is are high. The urban centre prov 

a hostile environment many tree spec 

who cannot survive the effects of pollutio n. 

soil compaction u Jack of 

tility. 

6 and infer 

Viewing our cit from the revea 

that the central areas are usually 

in large trees. Lack of trees these 

.areas not correlate ectly with 

ient 
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u but the 

to this are 

r s or existing areas of native 

into the core of our cities. For 

ex amp both Christchurch ahd Hamilton 

e 

ly treed r s in their city cen-

s, while Wellington an area of 

penetrat within close 

imity city core" Most of our c 

parks ised by 

set out in a formal manner. Hagley 

Park, in Christchurch and Albert Park in 

Auckland were both formed last century and 

have since become extremely valuable city 

assets. 

Why then do our inner-city zones appear to 

be deficient in large trees? Apart from 

these initially planted areas there is little 

evidence that tree planting is a deliber 

design consideration in the overall planning 

of our urban centres. Hence large trees are 

regulated to parks and river banks, but do 

not form part of the overall cityscape. It 

is apparent that trees are used to fill in 
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Ie over s remain bui 

c cu o 

New opportun s 

introduction 0 f intothe·c 

scape by the closure of streets and creat 

of mal A common actice within these 

malls is to plant trees conta s 

provide a good so medium, and for 

ntenanee. However eonta grown 

will never grow to the size of similar 

III 
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'open ground' spec thus the funet n 

the e 

Small sea planting ov 

immediate shade or shelter and does little 

to act as a unifyi element within this 

building dominated landscape. Large size 

however function of con-

necting the human psyche to the immensity 

of city by providing a transitional 

element between human scale and spaces 

larger than human perception can comprehend.
2 



TREES OCCUl''1 LEFT OV£R ~PACE. 
'liTTLE FUNCT'oNAL VALUE. . 
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e are of course 

trees have 

inner city zone 

str @ However 

the exception 

changing land use 

where 

lly used within 

build 

ally: 

than the ru u as 

have 

exc sion of the tree as a primary e 

the design of our inner-city zoneso 

The suburban zones within our cities are 

dominated by low density residential housing 

In New Zealand cities average population 

densities are less than 10 persons per hec

tare. 3 Urban sprawl is therefore common and 

a high level of mobility necessary. Because 

of this pattern of hoo sing the moder n street, 

based on the grid-iron pattern, dominates 

our suburban landscapes. A car becomes a 

necessity for day to day life where public 

transport systems are neither in high de-

mand nor highly e ient. However the 

rapidly increasing cost of cars, and more 

particularly energy, is making car owner

ship more difficult. The impact on mobility 
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A STANDARD ·STkEE'TSCAPI:. 

Ace QNL ~ 'REQUIRE D • REDI:VElOPMENT pOTENTIAL. 

costs will particu y these r 

severe for in suburban zo ne s • 

Tr lly suburban streets are gned 

provide access adjoining properties. 

al standards of construction assoc 

with highways and arterial-routes have been 

applied residential streets in a monoton-

ous ion to provide for the motor-car 

expense of forms of transport. 

This serves to get people and services to 

and from individual properties as quickly 

as possible, but denies many opportunities 

for social interaction in the nearest 

neighbourhood space, by confining people 

to their own properties when at home. 

Many of our suburban zones are built on 

Class I soils as the city has expanded to 

engulf countryside. Such areas, espec-

ially in older suburbs, are often rich in 

a and provide a wide range of habitats 

for wildlife species. However in many 

other areas this fertile growing medium has 

been stripped or compacted by heavy machinery 
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ion more It 

es 

In recent years move towards smal 

sect sizes has an accompanying use 

of smal plant material@ Large trees are 

seen as an obstruction within many ivate 

properties as a stereotyped image of a cold. 

damp untidy'living environment en-

v Climatic, itectural recre-

ation benefits are thus negated, to the 

overall detriment of our suburban 1 ing 

en'l)ironment. 

A further look at our suburban streets rein

forces the fact that the opportunity to 

enrich public spaces with trees has seldom 

been addressed. Today most street layout 

propo still relegate the necess of 

tree planting to a lowly position to be 

considered after the construction and 

services are present. As a consequence, 

small (if any) street trees are planted. 

Despite the counc 's good intentions these 

trees will make an insufficient impact on 

the scale of the str even when mature. 
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The only function of 

vide an street e 

Where large street trees do at a common 

management practice is po d or 

them every few years, to prevent 

ment with overhead wires. However th 

practice usually covers all trees a 

street, even those on the s without 

wires, because symmetry cons 

sirable. Regular spacing is also strictly 

observed. one tree is planted outside each 

property, even when a large tree 1 s 9.-dja

cent inside that property. These regimented 

planting schemes do not allow for flexibility 

in streetscape design. 

In recent years there has been a move 

wards the use of more native species. The 

change, however. has only been in 

choice of plant material g not in the way 

is used. The functional aspects of shade, 

shelter and spatial modulation have been 

neglected independent of the type of species 

used. 
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Admittedly the street often imposes many 

restrictions to the introduction of trees. 
Such things as overhead wires, underground 
services, narrow burms and wide carriage
ways, may all impede the establishment of 
trees in suburban streets. Other design 

elements such as regular housing alignment 
and use of street furniture, add to a 
general standard suburban streetscape, thus 

denying many opportunities to provide unity 
and lessen the dominance of the road-way. 

Therefore the potential to incorporate trees 
in a functional manner in our suburban 
streets and properties must lie in the 
allied development of streets as living 
spaces within a neighbourhood. Design al

ternatives involve street layout (providing 

cuI de sac, and narrow carriageways); intro
ducing various service, paving and drainage 

methods; and creating a new design speed 
based on the volume of traffic. 4 The use 

of trees to control traffic and create 

spatial boundaries has been outlined (Chap

ter I), and the application of such uses 
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AN ALTERNATIVE WITHIN TYE ~lmNC7 G-RlIl-IRIn 

re'iates directly to the redevelopment of 
our suburban environment • 

Reduced mobility of suburban families 
through the increase of transport costs will 
r·einforce the need to create alternative 

routes to nearby community facilities. S The 
cyclist and pedestrian can be catered for 

in both new and existing developments as 

alternative fbrms of transport. The adopt

tiQn of a linked green-way system for all 
modes of transport ~sing forest-scale trees 
is a natural adjunct to this development. 

2.1.3 The Industrial Zones 

The industrial zones are the urban areas 
where large factory-type buildings dominate 
the landscape. Here buildings take on a 

unifo~m character, through their size, de
sign, materials used, and general site lay
out. The emphasis is on maximising site 
space so structures, industrial products and 

their wastes are all accommodated within as 

small an area as possible. Hence industrial 
areas have a certain 'sameness' about them, 
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and 

ern wh 

iron' . 

is re 

general 

the ro 

on the I 

'Wasteland' that may served as ano 

dumping ound for industrial by-products, 

and areas that have to be developed are 

also common in this zone0 Air, 

water pollution are common, providing an 

often hostile env for both a 

and fauna. 

The industrial zone the work-place for 

many urban residents. However, there is 

little encouragement to develop these areas 

for them, or as part of the urban living 

environment, and consequently any off-site 

development is generally neglected. Although 

tree plantings do seem to have increased in 

recent years, unfortunately their use is in 

additional beautification rather than func

tionality. There are recent exceptions to 

this as some industrial sites do contain 

large park like grounds for recreational use 

by employees, and to create an impressive 

entry for prospect clients. 
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Although once aga r icted by lack of 

there 1 to ce the 

sh environment of many 1 zones 

by the widespread use of trees. 'Screening g 

co-ordinating uniformly bland structures 

and general micro-climatic benefits can 

resu from a tree planting program on both 

pr and public land~ Care must be 

however in the cho species to 

resist any possible , soil and water 

pollution. 
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zones are c s 

di 
Arter 

oads 

areas of urban environment They con-

trast with the internal street networks of 

the inner-city. suburban and industrial 

zones. the v.olume of tra and eater 

sign speeds provided for. These 

may two. or s lane highways 

either one or two way a 

A FOUR LANE ARTERIAL· ROUTE 
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As many our arter ial are widened 

ava 

fac 

ing streets o 

anyth 
However 

e is room 

other serv 

e new or existing 

arter 1 routes have meant the demolition 
of urban buildings, or where they have 

created through undeve areas, 

there a potent to 

flexibility ro de-

signe During this process many and 

tracts of land are idle; these provide 

an opportunity to ameliorate any negative 

effects of new or increased traffic flow 

to both residents and drivers alike. 

However arterial routes do provide a harsh 
environment for trees, as large amounts of 

vehicle pollution, densely compacted soil, 

wayward vehicles, and lack of space all 

contribute to reduce the viability of estab

lishmen t. 

The arterial route network provides the 

broad circulation system for the city. It 

acts as the 'arteries' and the efficient 

functioning of the urban environment may 



MEDIAN 'STRIP LINED WIT" lAR6E t:"ORt:ST 

AN UNPLANTED MEDIAN S"tRIP. 

well depend upon 

the most common 

routes a 

creas ingly cyc 

good 

of tr 

Median strips, common a 

o 

ign0 Cars are 

tu but these 

, buses and in~ 

ians. 

ger streets 

urban areas and arterial 

characterist with majestic large~ 

scale trees. e 

the foresight of our c 

laid out the circulation 

are a result of 

s who 

and the 

accompanying tree planting. TOday on remov

al, such trees are replaced to maintain the 

existing character of these Unfor-

tunately the ~erceptions and concern for 

maintaining these existing streetscapes does 

not extend to the creation of new ones. To

day many median strips are planted with a 

hodge podge of plants and ine materials 

that serve little function and easily go 

unnoticed in the scale of our broad street 

spaces. 

Arterial routes are designed to effectively 

control the high speed flow traffic. 
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sca 

as a 

trees have not yet 

the e ional 

of c motorists, 

pe ians. 

seen 

1 s 

t from the specific use of trees in 

control of tra outlined in Chapter 1, 

there the potential for the main 

routes to become the linkage system r the 

c in both tra rt and vegetation@ 

Forest scale tree planting along our major 

arterial routes would form an interconnect

ing green web throughout the urban land

scape extending right into the city centre. 

The general effect of such planting would 

be to create easily identifiable areas with

in the urban environment. The 'green' 

transport routes then become the boundaries 

of the different urban zones aiding in the 

large scale spatial definition of the urban 

landscape. The arterial routes provide a 

circulation system from suburb to city 

centre, and from both. to the countryside. 
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With unc future of our 

modes, the to develop a rapid 

s tr network never un~ 

used. With possible developments rapid 

rail or mini-bus s these existing 

tree lined routes could easi be converted 

to more appropriate modes of travel At 

other extreme mo-peds electric 

cars may equally be accommodated 

within such a scheme. 

It is popular to liken the city to the human 

anatomy with the transport routes as the 

arter s or veins. It is only by keeping 

these veins free from congestion and func

tioning properly that the health of the 

ty is ensured. Forest trees may play 

an important part in the functioning of 

such arterial routes. 

2.105. Open Space Zones 

Open space includes harbours, rivers and 

their batiks, parks, reserves, orchards, 

market gardens, forest areas, wetlands, 

beaches, lakes, golf courses, cemetaries 

and any other undeveloped land that is 



within the c boundary They serve 

a multitude of functions which have been 

d cuss in Chapter ,1 

Spread throughout our cities are many man

aged open spaces ranging from small neigh

bourhood parks, to lar scenic reserves. 

Trees are an inherent feature of our parks 

and reserves, ranging from a single row of 

trees surrounding a playing field to a nat

ive forest reserve. Open space areas that 

contain native forest are now generally man

aged for the ecological, educational and 

scientific uses Such areas as Dunedin's 

town belt are seen to be an important part 

of the city landscape and policies now set 

cut management guidelines to retain their 

character and functions. 

However as yet there is little recognition 

in management terms as to the function trees 

can play in the more typical urban park. A

part from providing a setting for passive 

and active recreation, these areas are seen 

in terms of their aesthetic use, while a 

multitude of other functions could be incor

ported into their design. 
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The c s a heavy demand on 

for development purposese However 

se areas often serve a more use purpose 

in conserving areas rich in and fauna, 

recreational potential, visual resources and 

climatic control. 'They can and should 

more as a means to d ect development 

to more appropriate areas with 

environmente 

the urban 

In the past decade, planners and urban 

designers have shown increasing concern for 

urban improvement, human scale and bringing 

life back to our cit • The recognition 

of the importance linked open space can 

play in this improvement now common. 

Although there is no lack of professional 

design interest, few open space areas have 

been designed to adequately exploit the many 

functions of trees. Unfortunately many 

people still regard open space purely as 

maintained grassed recreation areas open to 

the sky. Now with the identification of 

integrated open space patterns positive tree 

planting has to be a natural part of this 

open space planning. 



zo ne is th at: 

town or c 

but which is neither. 

clusters and pockets of urban deve 

area 

y, 

Fingers 

intervene the countrys This 

area may extend miles be 

e r fully urban or rura10 

becomes 

i~urban zone 

Q soc 

the ese nee 0 f the 

is dir 

environmental 
. t 6 

env~ronmen • 
spatial v character and 

by 

The 

of this area markedly over timeu and 

differ either e urban 

or area. Thus area which 

essentially city's ing card l 

o neglected disorganis 
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As a resu 

irne 

'waste 

the r lopment of 

land as an a native 

uses 

areas 0 

great 1 in 

areas of empty 

urban sprawL. 

Th then determines the feasibility of 

maintain the esent rur edge. The 

re1at 1y natur soi and viable 

though not 0 natur vegetation 

ora potentially viable resource for 

the urban'community.7 

The main types of landuse activity found 

in the peri-urban zone include: agricultural 

producers of various types, ranging from 

part-time farmers, through to small inten

mve horticultural establishments: pockets 

of recently built suburban development; var

ious industrial concerns; protection and 

production forests; large institutions such 

as airports/~isonsl and defence establish

ments: recreational facilities; and increas

ingly, the establishment of rural-residential 

dwellings for farm workers, urban commuters, 
and retired folk. 
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now ex 

the 

lic 

with 

upon 

the 

rural 

i-urban area 

In 

sure 

inge from 

urban activities, management has become . 
neces to urban sprawl and retain 

the existing acterof such areas. 

In Auck1and u the Hunua and Waitakere ranges 

have and as important 

adjuncts to the city" Here the regional 

importance such areas for soil and water 

conservation, recreation, ecological habi

tats and timber production have been 

recognised. 

In Wellington's Inner and Outer Town Belts, 

similar functions have also been recognised 

while' the architectural use of these forest

ed slopes has assumed notable recognition. 

"The dark green tree covered slopes appear 

to enclose and define the central city area, 

emphasising the topography of the city, 

acting as a foil and backdrop to the high

rise development and enhancing the city's 

location between hills and the harbour. JlS 



Now 

well 

the 

nd 

Inner Town Be 

serve similar 

of the has gone 

1 area contained 

Town Belt 

the 

ions and act 

area 

distinct boundary betwe~n urban 

activities. 

a 

rural 

The recognition and suitable management of 

forested open around Auckland We 

ton and Dunedin is now part of city and 

regional schemes. 

is is not endowed with 

areas of native est with or 

surrounding urban " However 

the to conta and 

the importance of rural agricultural 

land in peri-urban area has resulted in 

the formation of a I een belt'. Although 

this green 

croachment 

features to 

lacks any 

and re 

further urban en

phys 

e contain-

ment of the urban area. -The exception to 

fuis is the Port Hills area where topo-

THE PORT HILLS ~ A C.ONtAININ& ELEME'NT FOR CHRIC;lCHURC~ IN AN OTHEi.WISE t:LAT lANDscAPE. 
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al re f acts as a and 

enc The use of 

est sca trees a s 

vert element within areas of the 

green belt wou impm ve visual containment 

of existing sporadic urban development. 

FOOTNOTES: 

L Arnold P .. 6 

2. Ibid P .. B 

3. Nature Conservation Council P.16 

4. Thomas P.41 

5. Environmental council P .. 32 

6. Joint Centre Environmental Sciences P .. 3 

7. Ibid P .. 17 

B. Wellington City council P.I 
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Trees occur on 

commerci industr 1 

of suburban u 

The 

largest areas are 

in naturally for 

res 1 districts u 

areas, and where 

collectively property owners have created 
large areas of trees. Large 

trees have traditiona of the 

appeal to owners prov a 

physically and pleasing en-

vironment .. Mo:}:'e ly however, there 
has been a tendency in both private and 

public land to plant smaller, more colom:
ful tree spec • Although these appeal to 

peoples sense of beauty they provide little 

. real use when compared with large forest

scale trees .. 

Although precise figures on the total 'urban 

forest' do not exist, it appears that approx

imately 20 to 30 percent of our urban trees 

occur in suburban areas. Therefore these 

areas provide an opportunity to manage such 

trees to satisfy many of the functbns out

lined. 

113 



Comme 1 1 areas 

less f total 'urban tl, 

se 

a sser 

devoted to 

nature 

the total urban 

activities .. 

ly 

Most councils now r the importance 

of making formation available bothe public 

on the func,t.ional use of Some 

the istchurch City councils 'Landscaping 

requirements' g a scant review of design 

elements and their possible use in s de-

'velopment. A list of trees suitable for 

Christchurch conditions is also included 

with eventual height and a brief descrip-

ti on of form, foliage and known tolerances .. l 

others like the Palmerston North City 

Corporations booklet titled 'Trees, their 

use, selection and preservation,' outline 

many of the functional uses of trees. Trees 

may, screen 0 unsightly views, provide 

shelter from dust and wind, give shade, 

direct pedestrian boundaries, ~educe noise, 

add natural beauty and improve property 

values. Other important factors such as 
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soil zones have been given map form 

and a al planting guide 2 

C ions trees the 

landscape are known by public agm c 

The curren t trends in application appear to 

a result a of awareness by the 

publ accentuated by a failure on the 

of ,the public agenc.ies implement fully 

the design potent 1 of trees on a c 

wide bas 

Common misconceptions regarding use of 

trees in urban design has meant a general 

reduction in their functional value within 

the urban landscape~ Misconceptions include: 

(i) ,Density ~ that trees should be 

widely spaced when planted so that 

they develop a symmetrical spreading 

crown form. When planted close to

gether it is believed they are less 

healthy than when grown as single 

trees grown alone. 

(ii) Order - that trees always grow 

naturally in random arrangements of 

many different species. When 



p 

1 

lunor 

(iii) Divers 

of d 

stra rows or 

p the visual e 

be s 

ed ' natur 
esting 

arrangements 

- planting a large var 

ent tree s throughout 
the whole urban is the 
best method of obtaining a sound 
ecologically based ion 

(iv) Scale - it is better to, use small 

trees with 'limited growth on narrow 

str , than lar types of trees. 

(v) Form and Detail - the typical crown 

shape of an open grown tree and 

seasonal colour are the most impor

tant determinants in selecting· a tree 

for city planting. It is also be

lieved that tre~s are better planted 

back away from curbs and structures 

where they will have more room to 
grow. 

the for statements contradicts 

and is unsupported 

or eas by sc data. 3 

A it is appropriate to cons the 

above factors in some instances, the whole-

s implementation tree pract based 

on e misconcept reduces potential 

to use trees as an inherent part of urban 

Admittedly the urban landscape does provide 

many constraints to the wholesale use of 

trees in a well designed functional manner. 

However, the opportunity does exist to 

establish and manage a true multi-purpose 

'urban forest' within our urban landscapes, 

and avo id using trees as a cosmetic after

thought. Only by a change in approach and 

management will trees be seen as objects of 
prime importance and accorded the due res

pect that our civic buildings are given. 
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Now the structure of urban· environ-

ment current tree uses trends within 

different zones are apparent, it now 

applicable identify the prime tree uses. 

The following chart outlines e various 

tree uses noted and shows interaction 

with of urban zones, thus depicting 

re importance with zone. 

It should be noted that the ultimate level 

of importance of a tree use within a partic

ular zone is directly dependent on the choice 

of species, the soil, imate and other in

herent site design features. 

c=J - Little or no importance 

OJ] - Some importance 

Em - Important 

- Very important 
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To manage the urban 
use bas the inter 

est on a multiple 

ion between the various 
tree uses must assessed. Once a prime 

use has established is necessary to 

determine what other tree uses can be per 

fO!med without detracting from the prime 

objective. It is also important to be a

ware of potential conflicts in uses to 

enable the best all-round benefit to occur. 

The following matrix shows the interaction 
between the specific prime objectives and 

the general catagories. It should be 

noted here that as with most efforts to 
catagorise dynamic elements in the land
scape, these general catagories of tree 

use are arbitrary, overlapping and often 

interchangeable~ But, they are convenient 

and the specific uses are real and their 

interactions are important. They indicate 

areas of concern where careful design and 
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are neces to avo 

conf Thus des 

due to over ingg matr 0 s a 

useful, if not exhaust amework for 

discussion and broad ication. 

The matr is based on the following broad 

tree use catagories. 

1 ENGINEERING 2 CLIMATIC 3 PRODUCTION 

4 ARCHITECTURAL 5 RE~REA TION 6 ECOLOGICAL 

The relationship between the prime objective 

(taken from the list of tree uses in 2.a) 

and the broad catagories are shown as 

follows: 
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i!?WI - Compat ible 

~ - Incompatible 

~ - No direct relationship 

:-.",111""''- imes a pr ective may be shown 

both compatible and incompatible to a 

broad rye This may result om vari-

in the action between the prime 

obj ive and the specific uses within each 

broad catagory, or may revolve around par

ticular Iqua fying factors I For example 

the ime objective of soil and water con-

servation can either compatible or in-

compatible with Recreation due to 

specific recreational use, that is active 

versus passive.. Again atmospheric pur 

fication can be compatible or incompatible 

with ecological conservation - the removal 

of air pollutants may conserve downwind 

ecological habitats, but may destroy flora 

and fauna closer to the source. Therefore 

distance becomes a Iqualifying factor'. 

Design, management and maintenance proce

dures are all assumed to be of a high 

standard in considering the interactions. 

For example wastewater disposal is com

patible with soild and water conservation 

as it is assumed that sewerage levels are 



careful mon ed to ensure no 

wastewater 1 

groundwater and may reduce 

llution) . 

Therefore the matr cannot be used as a 

definitive statement on use inter-

actions. It presented point out 

glaring inconsistencies in. use and possible 

multiple use functions 
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compatible: 1 atmospher pur ion, noise 

abatement, wastewater disposal. 

2. wind sheiter, temperature reduction. 

4. visual control 

5. passive recreation 

6. ecolog 1 conservation 

Incompatible:3. wood production 

5. active recreation 

3.1.1 Atmospheric Purification 

compatible: 1 .. soilmd water conservation, noise 

abatement, wastewater disposal • 

2. wind shelter, temperature reduction 

4. visual control 

5. passive and active recreation 
6. ecological conservation 

InCompatible: 6. 

3. 

ecological conservation 

wood and food production 
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I soil and water conservation 

2 wind Iter, ener conservation 

4. v I control 

5. passive recreation 

Incompatible: 3. wood production 

3.1.4. Wastewater Disposal 

Compat 

Incompatible 

128 

L soil and water conservation, 

atmospheric purification 

2. wind shelter 

3. wood production 

3. food prodt.lC! tion 

5. active and passive recreation 

6. ecological conservation 



Compat I atmospheric pur 

abatement. 

noise 

2 wind shelter, sun and shade 

control 

4 spatial modu ion, visual control, 

structural co-ordination 

5 ~assive and active recreation 

6. ecological conservation 

Incompatible: 3. wood and food production 

3.1.6. Wind Shelter 

Compatible: 1. soil and water conservation 

~raffic control 

2. energy conservation 

3. food production 

4. visual control 

5. passive and active recreation 

6. ecological conservation 

Incompatible: 2. shade control 

3. wood production 

4. spatial definition 
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1 

tr 

water conservation v 

control 

2 energy conservation 

3 e food production 

40 spatial modulation, structural 

co-ordination, visual contro'l 

5. passive and active recreation 

Incompatible: 2. wind shelter 

3" "lOod production 

3.1.8. Temperature Reduction 

Compatible 
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L soil and water conservation, 

atmospheric purification. 

2. shade control, energy conser 

vation 

3. wood and food production 

4. spatial modulation 

5. passive and active recreation 

6. ecological conservation 



Compatible 2" wind Q sun and shade 

control, temperature reduct ion 

4& spatial modulation, uctural 
•• f ....... , •••••• 
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co -ordi nation, visual control 

5. pass recreation 
~ ...................... . 

Incompatible: 3. wood production 

3&1.10. Wood Production 

Compatible: 1. wastewater disposal 

4. spatial modulation 

5. active recreation 

Incompatible: 1. soil and water conservation 

3. food production 

4. visual control 

5. passive recreation 

6. ecological habitats 
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Compa't 2 wind 

control 

sun 

5. sive recreat 

shade 

60 ecological conservation 

Incompatible 1. atmo ic purification, waste-

water disposal, traffic control 

3. wood production 

3.1.12 Space Modulation 

Compatible: 1. tra control 

2. sun and shade control, temperature 

reduction 

4. structural co-ordination, visual 

control 

5. passive and active recreation 

6. ecological habitats 

Incompatible: 1. wind shelter 
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compatible: 2. wind she • shade 1. 

energy conservation 

4" spat 1 modu1a:tion. visual control 

Incompat 3" wood production 

3.1.14 Visual control 

Compatible: L soil and water conservation, 

atmospheric purification, noise 

abatement p traffic control 

2. wind shelter, sun and shade 

control 

3. food production 

4. spatial modulation, structural 

co-ordination 

5. passive and active recreation 

6. ecological conservation 

Incompatible: 3. wood production 
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1 so water cons 

atmo puri u no 

abatement, affic control 

2 wind shelter, shade control, 

temperature reduction, energy 

conservation 

3. food production 

4& spatial modulation. visual control 

6. ecolog conservation 

Incompatible: 1. wastewater disposal 

3. wood production 

5. active recreation 

3.1.16 Active Recreation 

Compatible: 1. noise abatement, traffic control 

2. wind shelter, shade control 

3. food and wood production 

4. spatial modulation, visual 

control 

Incompatible: 1. soil and water conservation, 

waste water disposal 

5. passive recreation 

6. ecological habitats 
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1 so water conservation, 

atmospher pur n, 
tra control 

2. wind shelter 

4. spatial modulation. visual 

control 

5 a sive recreation 

Incompatible: l. wastewater disposal 

3. food and wood production 

5. act recreation 
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To 

into 

uses 

the 'use 

prime obj 

uses of trees 

whole landscape the ime 

each zone may now be lied to 

ions I. That • the 

s for 

studied to reveal 

zone are now 

level of compati-

bi with each other. Once this 

can only be considered within a general 

framework as the applicat n of tree uses 

may apply to particular sub-zones of the 

urban landscape, that is, a particu site. 

Even so it is relevant to consider the 

important tree uses in each zone in terms 

of the interaction matrices. This will 

then a id in too development of a management 

plan, based on the inherent landscape 

features and the needs of the cornmunfty. 

The trees uses applied to the matrices are 

the ones identified as: 

§§§ Important 

Ver y Impar tan t 
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As u appl d ect 

on s ors, such as c , 
avai etc. these e 

must only be seen as showing a al 

n integrated use, and 

ment of a methodological approach 

The important tree uses in th zone are: 

to reduce the scale and co-ordinate dominant 

buildings; segregate and direct tra flows 

through spatial modulation; and provide a more 

comfortable environment for pedestrians 

through amelioration of climatic extremes. 

Generally these objectives can be incorpor

ated in the central city with a minimum of 

co Design conflicts to be aware of 

however, result from detailed consider ions, 

not of principle. They generally involve the 

choice and 'placement of tree species for 

wind shelter. Shelter-belts are 0 

inappropriate here as their low branch 

structure and straight rows reduce spat 

modulation and serve to divide and further 
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A VALUASU ASSET FOR '1tAl\~ TO COME. 



A LARGE iRFiI: STill l)oMINATED 6'/ BUlt.\)ING~. 

c 

alleyways. 
var 

cho 

this zone 

provide 

ge 

for 

used 

Evergreen 

winter with 

areas, conflict 

otrees must 

ly to reduce 

ing near building corners, and 
The seasonal -climatic 

must be care studied be 
ies and exact placement are 

The re nship of trees to s, sur-

rounping buildings and people is very much 

at a micro-scale. Trees will never become 

a dominant element in this landscape but 

must be seen to enhance and reinforce the 

existing man~made character, while acting 

as a human scale element in ameliorating and 

actively defining areas within this zone. 

3.2.2. The Suburban Zone 

The important tree us~s identified in this 

zone are micro-climatic amelioration - shade, 

shelter and energy conseration; visual and 

physical control of traffic and its associ-
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no cons 

reg 

duct 

and providing a 

of soil 

lyon hi s 

water 

ies; 

environment co-

ordinate sting bui forms and create 

comfortab and safe areas recreation. 

Speci design icts to avoid involve 

the use of fleshy fruit producing trees 

along tr routes ~nd in parking areas. 

where damage may occur to cars and incon

venience to pedestrians and cyclists. 

This choice of species for the particular 

location is once again important. 

The climatic "functions of trees need care-

l consideration with respect to ~oca1 

site conditions to best incorporate she1t~ 

and sun in the winter, and shade and cool 

breezes in the hot summer months. This 

ideal situation provides reductions in the 

energy requirements for winter home heating 

and summer cooling. Careful detail to 

screening and views will also influence 

ultimate tree species and placement for 

climate control. 
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SHADE AND DOMINANT c;)TREET ELEMENT. 



en 

here is to 

people or 

mente As well as the uses of trees out~ 

the micro-sea 

throughout a suburban zone 
backdrop and unifying 

idual identity 

owner. 

ide a useful 

within the 

of proper-

G-RASSED OPEN SPAC.E - POTENTIAL FOR 'SUFFER PlAWTtt-t&· 

Ma 

c 

uses reflect 

and eco 

zone. 

and noise abtement assume 

particularly on 

ee belts can be as 

s and pollution s 

scale 

1 and suburban zones. Careful 

prevailing winds and the 
ity must be ta~en into account to en

sure maximum filtration of pollutants. 

other tree uses relate directly to the 

visual elements within this zone. Screen

ing unsightly spoil heaps and providing 
large trees to reduce the dominance of the 

large and generally bland indu al build-

ings. The extension of these tree functions 

to include places for workers to recreate 

would add to the general usefulness of fac

tory sites. 

are no direct conflicts shown in in

corporating these priorty uses within the 
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1 zones Care must however 

s 

tures 

As 

se 

valves around 

zone to 

env 

hardy tree 

site fea-

-city zone trees will not 

zone. usefulness re

to ameliorate this 

t of the urban 'living' 

The ue of trees within this zone naturally 

relates to the physical and visual control 

of traffic and its associated noise and 
I 

pollution discharges; the amelioration of 

climatic extremes, especially glare and 
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ref 

and 

1 

ban areas. 

Once 

ful cons 

r 

even 

ter to avo 

sa 

sea 

y a 

on p 

of all travellers, 

the provision of a 

ifying ur-

ic factors need care

provide shade and 

early mornings and late 

allow sun to penetrate in win-

of strategic 

placement of ees to reduce wind gusts 

through cuttings and on overbridges will 

increase sa in fast speed mUlti-laned 

highways. The wind she /spatial modula-

tion conflict is less of a problem here as 

the use of trees in spatial definition re

lates mbre to the macro-scale. Noise 

abatement and atmospheric purification can 

be directly accommodated in the same tree 

planting layout, as dense plantings of trees 

and understorey shrubs filter carbon monox

ide and provide large reductions in noise 

levels when associated with mounding. The 

general aim of using trees along arterial 

routes is to provide the means for a sa 

quick and efficient travel experience while 



RIVERS - SASIS FOR Atl OPEN ~'Pa: N~ORK. 

reduc 

side route 

with s 

A large number of important tree uses have 

been within the zones . 

which re particular to the macro-

scale& Although tree uses within open 

space e are important, 

viding an network throughout 

the city that trees can perform many more 

functions. The reduction of temperature 

extremes, so and water conservation, 

ecological conservation, atmospheric puri

fication, recreation and spatial definition 

all relate to tree uses at this larger 

scale. 

Within the open space zone conflicts ar 

with the production of food, and wood in 

particular. Care must be taken to ensure 

that selective methods of fulling are used 

to avoid disturbance to ecological habitats, 

soil conservation areas, and recreational 

areas. In instances where other functions 

are of prime importance wood production 
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must on 

term 

be cons ed as a 

produc 

t n versus ameliorat p recreat and 

conservation conflicts must be seen re-

lation to each s and the functions r ir-

ed of that site in relation surrounds" 

That • asmrge open space zones may occur 

within other zones of urban environment, 

the prime tree functions must be cons ed 

in relation to the uses outl within 

that zone. 

other areas of concern within this zone 

relate to the conflicts between recreation 

activit s. Care I design and control is 

necessary to avoid conflicts between active, 

noise generating recreation and the provi- . 

sion of areas for quieter more relaxing, 

nature related recreation. 

Within the open-space zone major tree func

tions fall into two broad catagories 

compatability. Passive recreation, soil 

and water conservation, ecological conser 

vation, and food production, such as honey. 

may all be accommodated in a similar area. 
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On the hand more ve recreat ion 

ion are more natura 

Trees for no reduction 

atmospheric puri ion could then prov 

the boundar between the two use 

catagories. 

Depending on s and site 

features of our open zones trees may 

provide a range benefits to the 

urban dwell~r within space~ that is 

partaking in the open space environment, 

while also providing general community 

benefits on a larger scale through conser 

vation and amelioration functions. 

3.2.6. The Peri-urban Zone 

A large number of potentially important 

tree uses have been identified in the ur

ban fringe. This is in direct relationship 

to large areas of unused land available, due 

to the many and often conflicting land uses 

found here. The use of trees may relate. 

to the rural activities of the area - pro

vision of shelter, food, wood products, and 

soil conservation, or to the suburban 



activit s - water conservation. 

wastewater d ve and active re-

creation the whole 

zone are structural 

co-ord I conservatione 

Clearly all uses cannot be accommoda-

ted within one area of zone, as there 

functions 0 As in are mapy 

the open e zone dominant s features 

md relationsh outs activities are 

important .. conflicts occur within 

. same uses as sed in the open 

zone. However emphasis and impor-

of of e uses is heightened. 

Thus of con ict will also in-

crease. 

Wood duct ion take on far more 

the peri-urban zone where 

orchards and tree crop 

ible and often desirable. 

necessity to conserve soil and 

regimes, especially in urban water 

areas becomes equally important. 

SOIl. CONSERVATION AND TIMl\E~ POTENTIAL - CAR.E NEEDED TO AVOlD CONFLICTS. 
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e 

a 

vat 

nt 1 to conserve 

areas 1 conser~ 

ly essurea through eas 

urbanisation and the need for large outdoor 

recreation areas heighten the initial con

flicts outlined. 

Speci conflicts arise in soil and wat~ 

conservation which sens more 

active uses; wastewater disposal which 

requires careful monitoring to avo ecolo 

gland people conflicts; and large scale 

production activities which needs more care

ful management close to urban centres to 

maintain other viable tree uses. 

The peri-urban zone is often vast and may 

extend for many miles beyond th e city boun

dary. The potential to accommodate the 

many tree functions outlined will depend en 

a careful appraisal of existing elements and 

the identification of related priority uses. 

Incorporation into a detai~ed 'green-belt I 

framework will aid in serving as many of 

the tree functions as possible, while 

146 

ing the rural 

uses. 



p 

the 
any 

to 
of 
planning 

scheme· 
sues 

activities discus to pract leal and 

ductive solutions. To enable the pr iples 

of urban forestry to easily slot into other 

planning schemes a complete survey of the 

urban landscape must be available in two 

main parts" 

Firstly, a tree inventory is essential -

we must know what we have got before we 

can plan for what we need. Ideally tree 

inventories should be in three sections. 

(i) A record of the tree species. it's 

location, age, size, condition, 

present management, future needs, 
replacement date. Unlike buildings, 

trees need no only recognition and 
eservation, but renewal to main

tain the continuity of use. 

(ii) The environmental or site conditions 

where the tree is growing - soil 

conditions, land use, obstructions, 
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wind 

of this 

ter mine 

t 

etc. The object 

ry is to de

which local 

(iii) ~e environmental ons or uses 

at the 'micro' the tree(s) 

and 'macro' sca 

hierarcy of 

here to 

uses. Only by 

ial. A 

necessary 

most important 

such func-

tions can future management proposals 

be sure to maintain the 'multi-benefit' 

concept of the urban forest. 

In the second part, possible areas ·for tree 

planting need to be assessed in terms of their 

functional potent imitations, and site 

features/constraints. In terms of functional 

requirements land could be assessed in terms 

of its low fertility, erosion susceptibility, 

flooding problems, wind exposure etc. On 

the more positive side, areas suitable for 

ecological enhancement, recreational pursuits, 

and production purposes may also be identified. 

Site features need to be recorded also, 

particularly: 
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( i) 

(ii) 

conditions as 
vary a from urban area 

things as sunlight/ 

t pockets, rain shadows, 

variation, sal~ wind 

sure should all be recorded here a 

ove 

utilities and obstructions -

wires, underground sewers, 

, footpaths and fences should 

recorded to avoid future mainten

ance problems .. 

(iii) Str hierarchy to determine a streets 

potential in forming a possible urban 

'green web'. Traffic routes can 

identified as arterial routes, minor 

streets, pedestrian ways, cycle ways 

etc. Bus routes and stops are impor

tant items in this survey too. 

(iv) Soil survey in detail to determine the 

type of soil, depth of topsoil, nature 

of sub-soil, fertility level, toxicity 

etc. Local soil conditions can vary a 

great deal and too often tree plant~ng 

fails because of insufficient data and 

regard for soil conditions .. 



(v) s and 

r 

urban zone@ 

other site tree ticu s 

may be recorded, however th prov 

a minimum necess to implement a 'mult 

benefit' urban y pr 

The rmation bases ted must 

ble to allow continual updating as the urban 

landscape evolves, site conditions change 

and new information becomes available on tree 

species and their functional suitability in 

the urban environment. There are many me

thods of recording such information with 

the aid of computers. For detailed infor

mation refer to Myers and McCurdy. From 

this recorded information, recommendations 

as to implementation and management pro

cedures on publicly owned land can be 

determined by local authorities. 

3 

is a relative 

~~HQII.~~ations are es 

new 

1 to 

fur its objectives. Good communications 

assist flow of information from scien~ 

to actitioner g practitioner pro-

sional, and from fessional to laymen. 

communication urban estry can be 

consider in two phases: communications 

among workers actively involved in urban 

forestry and related fields and communica

tion between the professionals and the 

general public .. 

(i) Communications between professionals 

are often difficult to establish be

cause of diverse training, interest 

and backgrounds associated with urban 

forestry. People directly involved 

inc lude arbor ists, forester s', land

scape architects, horticulturists, 

planners, soil scientists, hydrolo

gists, entomologists, pathologists 

and nurserymen. Each can make an 

important contribution to the overall 
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knowledge 

Those 

an 

s, the 

must 

must 

se 

ation 

of entire field of knowledge. 

(ii) The general,publ who often generate 

interest and'support for tree 

servation orders and arbor activ 

150 

ties lude some well'":'informed 

who are concerned 

the of the 

communities They may however have 

little contact with siona 1 

working in an urban y program 

ther not apprec the many 

functional fits that a tree plant-

ing 

f 
I 

....... I 
'->0." ........... 1 

" I 
r 



As a perc of e 

is on there 
is a need 
bene s. By encour 

onal tree planting in ivate property 
s on local councils mainta trees 
will be lessened. There is a eat resevoir 

of est trees by the al publ 

that remains untapped by pro s 
involved in tree implementation .. Such in-
dividual interest is important in turning 

good will into strong public support. 

3 .. 3 .. 3 .. Research 

Nearly all the potential tree uses outlined 

m Chapter 1 need further practical research .. 

Much of the existing information is based 
on experiments carried out under laboratory 

conditions. In New Zealand we have our own 

pattern of urban ecology and environmental 

esses.. As yet many of these have not 

yet been identified or related to tree 

growth. 

Areas of further research necessary to un

dertake a comprehensive urban forestry 

program are: 

. ( eco the urban landscape 

n of re 

ships dominant 

(ii) Detailed urban soil conditions 

tolerances 
The·type of llution prevalent in 

New 's cities and its e 
on our native tree spec 

(iv) The potential for ested areas to 

act as discharge sites for' primary 

treated sewerage effluent. 

(v) A study of the urban heat island and 

the potential of green ways to reduce 

excessive urban temperatures. 

(vi) Investigation into the potential re

duction in energy costs from effective 

tree placement in residential areas. 

(vii)The design of alternative silvicultur

al techniques to effectively manage 

urban trees for timber and other re

lated products .. 

(viii)Investigation into the potential econo
mic returns from a functional tree 

management program. 
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, ma 

an adopted plan 

key to a success 1 

am~ Unless trees are 

removed 

benefits come 

from purposeful tree planting will 

11ow. 
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" 
i' 
I 

I 
I, 
I 

( 

,: 

" 

i 
., 
'. 

urban forest 

managemem toper 

removal. 

planting, 

( Planting -

immediately 

quickly 

urban for 

ived and 

trees must be 

numerous enough transform 

be 

and 

charac-

ter of our c In fact urban 

situations trees are more healthy if 

grown close enough together to inter

mingle and create a continuous network 

of branches as they do in a forest. 1 

(Open grown specimens are not'common 

in nature and are likely to be more 

susceptible to injury and desease, 

since genetic evolution favours trees 

in close groups). Trees also adapt to 

the space limitations of cit much 

as they do in the forest by fitting 

their branch and root structure into 

available space. 

Thus trees at the desired long term 

spacing with a 10 - 15 cmdiameter 

trunk and five to ,seven metres tall 



1 immediate e 

we ar limited by 

cost such large 

t planting involves ma~y 

at closer spacing which are 

Advantagesof this method are a 

immediate visual impact, 

of vertical growth e more upr 

trunks with a higher branch 

inned. 

rates 

tree 

e 

protection by mutual shading, a 

viable wood product from early thinnh 

A more experimental planting technique 

available under a tree management pro

gram is the addition of new trees 

beneath an existing canopy of older 

ees. This method aids the trans ion 

from older unhealthy trees to young 

trees. This method could involve the 

use of a tree type that, in forest 

communities, would replace the older 

ees on the site by natural plant 

succession. The dominant, more shade 

tolerant species would grow up under 

the existing trees. 

( ii) Ma kind of maintenance 

that a should receive depends on 

the s, age and functions 

The to stresss 

Park trees in open grass will 

care than a tree growing in 

a 

tree 

drought will 

of severe 

lando Similarly a 

of pollution and 

survive conditions 

a traffic islands 

A city with mature or long es-

tablished may need more pruning 

and less watering than a city where 

the majority of trees are recently 

planted. Trees for shade will need a 

higher branch str~ture than ones for 

shelter so maintenance also relates 

directly to ,functional requirements. 

In general bas tree care includes 

the following s maintenance catagories 

listed for average city conditions in 

temperate climates: 

(a) Watering - in some urban areas 

trees need to be watered during 

the first two years under y 
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summer conditions to e a 

Watering 

cr ical 

one of the. 

for urban 

tree lth and sur 1 especia 

in paved areas where most of the 

ra does rot reach tree roots e e 

ing can be accomplished 

by incorporating ing holes in 

the pavement when p ing the tree. 

(b) ion from encroachment -'a 

significant number of trees could 

be saved by regular surveillance 

and alteration of harmful conditions. 

Common encroachments are - vehicles 

driving or parking above the tree 

root zone; 'wheel stops without 

enough clearance to protect tree 

trunks from bumpers; polluted water 

runo ; and vehicle access routes 

that damage and break 0 overhead 

branches .. 

(c) Damage repairs - if properly 
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trimmed and dressed, broken limbs 

and damaged trunks are common tree 

injuries that will allow noxious 

organisms to invade the heartwood .. 

COMMON ENCROAtl-tMENTS - VEHICLES AN1> BUILDING <; \TES. 



'EXC.AVATlON'-NEED TO PROTECT TRE'E ROOTS. 

(d) Feeding - although trees adapt in 

nature to a wide range of soil 

typese urban trees often need fer

tilizing to compensate for very 

low nutirents available to restric

ted roots, limited rain wat~ 

infiltration, and lack of forest 

litter. The immediate need for 

fertilizing can be offset to a de-

'gree by including a large volume 

of good soil mixture around roots 

when trees are planted. Overfert

ilizing can be damaging to trees 

and once well establiphed large 

trees are better off with little 

fertilizer. 

(e) pruning - trees should be pruned 

to preserve their health and 

appearance, to prevent damage from 

falling limbs and in the production 

of fruit and timber products.'Pre

sently pruning is done by .removing 

the tops of crowns to keep the 

foliage in balance with a restric

ted root system. The reasons for 
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ing 

lyon ta trees 

have more chance 0 lling over on

to ses " This 

hypothesis dubious. s a 

more open own crown and a flex e 

trunk of a natm:al adapted is 

better able to withstand ong winds" 

The conflict between trees and ov~ 

head utility lines also a common 

reason topping and pollarding. 

With the exception of trees with 

strong terminal branches ( 

example, Quercus Pin 

Oak) there are few circumstances 

where careful pruning will not re

solve any conflict between branches 

and wires. Trees and utility lines 

can co-exist in harmony where there 

is 'a sympathetic handling of the 

pruning. 

(f) Insect and ase control - the 

need to control insects and diseases 

may vary from treating trees once 

every three or four years, to mak~ 

sev.eral applications in one 

. I 



season. There are no 
ee trees Many 

ease s can 

a natural part of the 

lly 

as 

forest 

environment $ In unusual cases 

where severe defo 

serious damage 

chemical contro 

n or er 

done to a tree, 

are necessary 

in urban areaso However restra 

an essential requirement in 

countering theexcessive use of 

environmental toxins as the side 

effects may be more harmful than 

the original disease. 

(iii) Removal - includes utilization and 

disposal of materials from the urban 

forest. Materials to be removed are 

dead trees, hazardous trees, pruning 

and storm debris, stumps, leaves and 

fruits. However now the trend should 

be towards removal before a tree be

comes dead or hazardous because of 

the insects harbours and incidence 

of rotten wood.. A further method of 

bene to cities from tree management 

invo the exploitation of over-

ing and thinning to 

advantage of natur regener,ation 

process. Based on traditional fores

try methods, trees are grown in dense 

until they reach an age when. 

will by a 'release cut-

ting' or selective thinning. Removal 

of tree thinnings would then become 

a al of urban ee manage 

ment .. 

FOOTNOTE: 

L Arnold P .. l2 
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3.4 SUMMARY 

Clearly the introduction of an urban 

forestry program requires close investiga

tion into both societies needs and the 

ecological requirements of desirable tree 

species. City climate and other physical 

attributes of urban life may be controlled 

or ameliorated through this management. 

Or perhaps management will be dictated by 

the need to provide high-quality water for 

municipal supplies, or to dispose of waste

water and sludge in ways that groundwater 

suppljes are not contaminated. One fact 

of urban forest management is clear - it 

must be 'multiple-use' or rather 'multiple

benefit' management. 

However the application of urban forestry 

into the urban landscape must not be s .. een 

in grand isolation. Urban forestry is one 

aspect of urban planning and must therefore 

be seen as part of other planning and 

management proposals. Thus urban forestry 

should be incorporated into urban renewal 

schemes, motorway planning and park design. 
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The importance in selecting the most 

iate ies best fulfill the 

functions outlined in Chapter 1 cannot be 

over~emphasised. This cho will ultima

tely determine the success or otherwise of 

an urban forestry scheme. A compromise will 

ultimately have to be made as no tree species 

can perform all the possible functions 

equally well. Thus the identification and 

relationship between the various tree func

tions is once again important when selecting 

suitable tree species. 

Understanding the physical constraints of 

the site is also important in the selection 

of suitable tree species. This is particu

larly relevant in harsh urban environments 

where abiotic stresses will reduce a tree's 

health, vigour and ultimate effectiveness 

as a functional design element. 
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In evaluat the al constraints of 

tree owth e are reg and 

loc conditions to be into account .. 

regional constraints re directly to 

topography, climate and soil type. 

These factors determine the 'range' or natur 

al geographical area where a particu tree 

species grows. Topography a the range 

through alt and the modification of 

climatic conditions. Climate determines 

range of a particular spec ,principally 

through temperature and rainfall. Soil type 

is the immediate natural factor that affects 

a tree's distribution. 

Knowledge of these regional factors and the 

resulting distribution of plant material 

within the natural landscape is thus impor

tant in tree selection. Where an indigenous 

species meets the functional requirements 

and can tolerate the urban environmental 

stresses, it a logical choice. 
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In addition to being an established 

of the eco ical s ion, native plant 

prov a natural and inctive 

'visual flavour' to the landscape. 

However one cannot always predict how a 

tree will grow in an urban situation on 

the is of natural ecological occur-

ence. The native American Elm, 

planted extensively in cit s 

has been almost completely eliminated in 

the northeast of the United States by 

disease. On the other hand many exotic 

species, such as London Plane, Platanus x 

acerifolia and Ginkgo biloba. are extremely 

tolerant and thrive in city locations.Thus 

the local features are of great importance 

in determining a tree's urban suitability& 

Local factors and their relationship deter

mine the specific on site constraints that 

affect a tree's viability. 



Local urban constr s which may 

a tree's survival are: 

(i) Wind - a overall wind 

velocity reduced in urban 

severe turbulence and gusting may 

occur@ This may result broken 

branches and in extreme cases wind-

blown trees. The safety of 
a tree's susceptibility to wind dam

age is especially important in urban 
areas. 

(ii) Frost- local frost pockets may occur 

where cold air drainage is impeded. 

Frost tolerance may be an important 

factor in the choice of a suitable 

tree spec s. 

(ii~ Salt - seaside locations provide an 

unsuitable environment for many species 

susceptible to salt damage. Natural 

adaptation to such sites gives an 

indication of potentially suitable 
tree species. 

(iv) Flooding - complete immersion of 

(v) 

in damaging many 

Tolerance conditions 

important in flood p in areas~ 

Soil Compactmn - regular flooding, 

continual veh Ie and pedestrian use 

compact urban soils reducing the 

amount of oxygen available to 
Th damage often not 

nizable because it leads to gradual 
deterioration of ees and is not dis
tinguishable from many other stress 

factors. 

(vi) Drought - large areas of impervious 

materials and increased water run-off 

reduces the amount of water available 

to tree roots. Water budget is thus an 

important factor in urban tree survival, 

especially in areas of compacted soils. 

(vii) Artificial light - the incidence of 
security, motorway and street lighting 

effectively increases the photoperiodic 

length. These all-night light sources 

can weaken trees and make them more 

susceptible to air pollution and early 

frost. 
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(viii) Pol ge amounts of part 

u gaseous 

ozone, are damag many 

species" The concentration and 

degree of exposure are d ectly re

lated to a tree's health. 

(ix) Shade - tall buildings reduce the 

amount of sunlight available to many 

areas of the city Naturally shade 

tolerant species are more su d 

to such conditions. 

(x). Toxic Wastes- chemical sprays and 

even dog urine are toxic in concen

trated amounts" Extensive damage 

to small trees in particular is 

brought about by such wastes. 

(xi) 
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Pests and diseases - although many 

tree species are commonly considered 

to be 'hardy', they may still be 

attacked by pests and diseases e All 

plants have pests that live on them 

- it is only when their numbers be

come excessive that tree health is 

impaired .. 

In erne cases trees may from 

pests or d eases , like other 

living organ • are particularly 

prone attack in old age. 

(xii)Physical abuse - damage to tree trunks 

and bark are common in urban areas. 

Where a tree is ring-barked will 

usually not survive. Susceptibility 

to such physical damage more crit 

cal in the early years of a trees 

growth. 

The third area of concern in selecting appro

priate tree species relates to the placement 

of trees in the urban landscape, that is, 

the design. Many of the tree uses outlined 

in Chapter I, such as, traffic control, 

noise abatement, energy conservation, 

architectural and visual enhancement, and 

recreation, all relate directly to the use 

of trees as a design element" 

The selection criteria involved here must 

extend far beyond the identification of a 

genus ahd species, or familiarity with 

sources of supply. 



The select must evo around a 

attr 
( i) 

knowledge of tree's 

s although d s 

cannot be rigid, as 1 conditions 
cause differences in growth, group

ings are convenient to meet spat 
requirements 0 

Crown structure although the form 

of some trees change over time, all 
trees have a characteristic shape 

under normal growing conditions. Un
derstanding the subtleties of a trees 

structure is one of the most important 
facets of using trees as an effective 
design element. 

(iii) Density - variations in foliage den

sities result from the arrangement of 

the leaves on the branches and leaf 
size.. These determine the amount of 
shade cast and the visual density of 

the tree. contrary to common obser

vation smaller leaved trees do not 

necessarily admit more light than 
larger leaved varieties. 

(iv) 

(v) 

(vi) 

grow 

-city habitats 

or even subur-
ban environment. The completion of 
the planting only the beginning of 

design process .. 

rate of growth in a 
Anticipating the 

ign important 
in ensuring proper spacing of in 

re ion to buildings and each other. 

are living, growing objects that 
must be considered in time as well as 
space. 

Life expectancy - although there is 
merit in using fast growing species to 
obtain a more immediate visual effect, 

trees with a long life expectancy are 

invaluable in providing a constant 

element in an ever-changing urban 

landscape .. 
Nuisance factor the tendency of many 
tree species to produce vigorous root 

growth Salix~; abnoxious fruits -
Ginkgo biloba; or poisonous parts -

Sophora ~j must be considered when 

choosing trees for urban areas. 
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(vi Seasonal 

seasons 

winter must 

signed 

In good 

hance 

urban 

~ design 

antic 

a planting 

u seasonal 

lity and 

a 

ss in 

de-

s en-

ion of 

(v Ecological association is wise 

to gain an standing of 

natural ecological relationships 

among trees. Trees as soc in 

nature an inexplicable right-

ness, and a more comfortable 

appearance when used together. The 

indiscriminant mixing of a large 

number of different tree species 

should thus be avoided in designing 

public open space. 

While the use of exotic species often 

justifiable and more appropriate in the ur

ban landscape it necessitates a responsible 

approach to avoid any undesirable effects 

on ecology or the visual appearance of the 

landscape. The functional requirements, en-

vironmental to ances, and species attri-
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s must carefully corre 

choiae is made. Thus the 0 

arguments the use of 

fore 

emotive 

versus 

ics, conifers versus broadleaf, or 

iduous versus evergreen must analysed 

evaluated terms of the most appropri-

use/si relationship. 



In the following table tree species have 

been scored on the basis of the use •. value. 

tolerance to environmental constraints. 
and particular attributese The scores give 

an indication of a tree species general 

suitability for a particular use within a 
specific s 

The uses valued (based on Mackay 1980) are 

timber, energy, shelter, fruit and nuts, bee 

forage, soil and water conservation, and 

ecological conservationg The environmental 

tolerances considered are frost, wind, salt, 

poor soils (low fertility and pH extremes), 

compacted soils, drought, flooding, shade, 

artificial light and air pollution. The 

particular attributes identified are size, 

form, type (deciduous versus evergreen), and 

growth rate. 
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A scar related to tree 

e or semi-'mature 

value of a tree 

use or environmental 

unknown an asterix has been used 

in 

a 

values Where no information available 

no score been given. Size scored 

on growth in good cu ions. 

al form indicated is a 

semi-mature state, as fully mature 

o se their natural shape and become 

r dishevelled. Finally only spec s 

gr than Sm (normal height) have been 

considered. 
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* Unspeci Unspecified D - Deciduous 

0 No value Intolerant E - Evergreen 

1 Low value Slightly tolerant o 5m/yr 5 - 15m 

2 Medium va lue Moderately lerant 0 5-1. 5m/yr 15 - 25m 

3 High value Highly to ;l.Om/yr 25m 

C - Columnar S - Spreading o - Oval R - Rounded p - pyramidal 
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