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Suggestions on Strengthening Greening Construction of Ecological

Residential Areas
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Abstract  Greening construction is an important part of the construction of ecological residential areas, but there exist some misunderstandings

in greening construction of ecological residential districts at present. Based on the description of functions of green space in ecological residen-

tial areas, the summarization of principles of greening design, and the discussion of questions in greening construction of ecological residential

districts, some suggestions as well as specific measures for strengthening greening construction of ecological residential areas were proposed to

promote the healthy development of greening construction in ecological residential areas.
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Greening construction of a residential area can create an interest-
ing living environment, and it is an important symbol of urban en-
vironmental quality, so greening level of a residential community
can reflect people’s living environment in quality and is closely re-
lated to human quality of life. Moreover, greening construction of
residential areas is an important part of urban landscaping and a
key step in improving urban ecological environment"' ', As social
progress and improvement of people’s living level, people’s de-
mand for high-quality residential buildings and environment has
increased day by day. How to create a beautiful living environment
through greening is essential for construction of residential areas.
To cater for consumers’ psychological need for getting close to na-
ture, many real estate developers claim that their buildings are ec-
ological residential areas. An ecological residential area means
that based on advanced technology of contemporary architecture,
ecology and other fields, a residential district is regarded an eco-
system where material and energy cycle and transformation are or-
derly and coordinate with natural ecosystem, so as to create a effi-

4=3) " In addition, construction

cient and clean living environment
of an ecological city will be the weather vane of urban sustainable
development, and an ecological residential district is a basic ele-
ment of an ecological city. Construction of an ecological residen-
tial area is carried out through protecting ecological environment of
a residential area, building successive and complete green space
system, creating conditions for biodiversity of a residential dis-

trict, valuing landform of a residential area and so forth® ™",

1 Functions of green space in ecological residential
areas

1.1 Improving ecological environment At present, people
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make a residential district green by planting trees, flowers, etc. ,
and these plants have great effects on light, temperature, humidi-
ty, air and other ecological factors of the environment. It is gener-
ally known that plants can absorb CO, and release O, through pho-
tosynthesis to make their content in the atmosphere stable. With
the acceleration of industrialization process, CO, concentration in
the atmosphere has increased continuously, and greenhouse effect
has shown gradually, so planting green plants in urban residential
districts is of great significance to air purification. For instance,
plants can transport water vapor to air through transpiration, and
heat in the environment can be taken away during the transforma-
tion of liquid water into water vapor to decrease ambient tempera-
ture, which has positive effects on the improvement of microcli-
mate. Meanwhile, plant leaves can absorb dust and toxic gases in
the air to purify the air of a residential area . Besides, green
plants can also decrease noise, because large quantities of micro-
pores and dense fuzz on surface of plant stems and leaves can
weaken sound wave transfer or make it change direction and refract
it. Moreover, a green belt composed of arbor, shrub and herb can
insulate against sound. Moreover, plants can make people in the
shade, adjust air temperature and lower wind speed, and the
effects are more obvious in hot summer™ .
1.2 Providing a leisure activity place Residents often exer-
cise and chat with each other in central green space of a residen-
tial district, because there are many facilities for leisure activities.
Outdoor activities in the green space can make residents acquaint
with each other, promote mutual friendship.

1.3 Creating landscape and cultural atmosphere Through
rational allocation of plants for promoting parting of garden space
and suitable arrangement of sculptures in a residential area, resi-
dents in the residential area can have a landscape and cultural at-
mosphere. Using plant landscaping techniques, the appearance,
structure and level of trees, shrubs, vines and herbs are processed
to form a distinctive landscape. The combination of plants, build-

ing products and water can not only beautify residential areas, but
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also make the buildings more lively""” .

1.4 Health care Urban residents living in a residential district
with green environment are far from the noises of cities, feel relief
and enjoy themselves. Moreover, they will feel comfort and relax
after breathing dense natural flavor of plant branches, leaves,
flowers and fruit'">". In addition, buds, leaves and pollen of green
plants can secrete volatile substances than can kill bacterium, fun-
gi and protists in the atmosphere, which has positive significance
to the reduction of disease spread.

1.5 Disaster prevention
can move to green spaces when a disaster happens suddenly. For

In a residential district, residents

instance, when a variety of buildings collapse and secondary disas-
ters happen continuously after an earthquake occurs, residents are
evacuated to a clearing to reduce quantity of casualties, so green
spaces in urban residential districts are ideal places for people to

13-15 . .
L !, Moreover, there is lots of water in leaves

escape disasters
of many green plants, so they can prevent fire from spreading and

reduce occurrence of secondary disasters.

2  Design principles of ecological residential district
greening

As the enhancement of people’s environmental awareness and im-
provement of people’s environmental demand day by day, more
and more house purchasers pay more attention to landscape envi-
ronment, and residential district greening is important to people.
To improve urban microclimate and give full play to residential
districts, residential district greening aims to make residential dis-
tricts convenient, safe, clean, environmentally friendly and create
a comfortable, beautiful, healthy and vibrant ecological land-

scape[ 1)

. When designing modern ecological residential districts,
we demand that the greening rate should reach 30% , and it is up
to 50% —60% for upscale residential districts'”’.

2.1 Planting suitable trees according to local conditions During
the greening construction of ecological residential districts, we should
plant suitable trees according to local conditions and plant characteris-
tics to make plants show morphological characters in different sea-
sons ™. Besides, we should make full use of original landform and
reserve original plants to reduce investment and maintenance
cost”’. In addition, native plants and some foreign plants with
strong adaptability and high ornamental value can be planted to
improve planting structure of a residential district™ >’

2.2 Plant landscaping All kinds of ornamental flowers and
plants are key elements of landscape design, and they can not only
improve ecological environment and decorate people’s lives, but
also enhance people’s awareness to beautify the environment ™.
Planting trees can not only obtain optimal environmental benefit
and visual effect, but also get social and economic benefit. How-
ever, many lifeless pavilions and rockeries can be found in green
spaces of many residential districts instead of plants, so that the
proportion of soft landscape to hard landscape unbalances increas-
ingly. Moreover, pursuing hard landscape unilaterally conceals

natural environment and cozy residential atmosphere expected by

people™ .

2.3 Producing a harmony of greening and buildings During
the greening of an ecological residential zone, each garden element
should be in harmony with building style and residential environ-
d™® . In fact, all

kinds of garden elements are quite different in style, so that resi-

ment according to people’s aesthetic deman

dential environment becomes disorderly and unsystematic and has
adverse effects on residents’ body and mind.

2.4 Combining practicality and artistic quality Different
from park design, ecological residential zone greening should com-
bine practicality and artistic quality to plants trees according to
plant characters. In addition, it should aim to produce a harmony
of change and unity in respect of plant arrangement. Modern
people’s emotional and cultural taste is orientated towards ecologi-
cal residential environment, so we should consider humanistic

connotation to create a fun living space'”’” .

Therefore, when de-
signing the greening plan of ecological residential zones, designers
should fully consider residents’ demand for physical exercise and
entertainment. In a word, ecological residential zone greening
concerns all residents’ quality of life, so designers ought to inno-
vate the greening and design a humane, ecological and natural
garden landscape.

2.5 Scientifically arranging plant communities to make full
use of plant functions In modern residential zones, plant com-
munities are the base of green spaces, so we should plant trees,
shrubs, herbaceous flowers and liana to form rational green land-
scape according to their species and habits. According to a previ-
ous study, the optimal plating model of plants in a city is com-

P8 which can not only save

posed of trees, shrubs and grasses
land but also obtain optimal ecological benefit. Besides, we ought
to plant trees and flowers in green spaces of a residential district
according to functions of plants. For example, trees with high
branching points, straight trunks, few pests and resistance to cut-
ting should be planted on both sides of roads in residential dis-
tricts. Trees with low branching points and strong germination ca-
pacity can be used as green fences; to make window sills, balco-
nies, walls and roofs green, we must choose plants that can pre-

vent dust, evaporation and pollution’” .

3 Problems in the greening construction of ecological
residential zones

3.1 Unreasonable plant arrangement Flowers and grasses
can be found everywhere in each ecological residential district,
but most districts have an excellent landscape in spring, but it is
monotonous in other seasons. In some residential zones built from
the 1980s to 1990s, normal growth of plants has been affected due
to small row spacing. Moreover, to pursue commercial effect, de-
velopers have planted large quantities of big seedlings, but these
seedlings are accustomed to native environment, so it is difficult to
survive. Besides, developers are keen to plant popular species, so
that many good native species can not be planted and have to exit

their original habitats.
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3.2 Monotonous greening design Considerable residents liv-
ing in an ecological residential district find that there are similar
plants in their residential environment, so that it is difficult for
visitors to distinguish and find their districts. In many green
spaces, there are lawns ornamented with cycads, Rhododendron
pulchrum or Juniperus formosana, and edged with Berberis thun-
bergii cv. atropurpurea. Therefore, developers ought to pay more
attention to the difference in greening environment to give build-
ings individuality.

3.3 Placing much emphasis on lawns and neglecting plant
communities At present, large area of lawns can be found in
many ecological residential zones, but there are few trees. It is
unscientific to only plant grasses in residential zones, because a
lawn has weak practicality and high cost, which will increase
residents’ property fees. There are no trees affording us shade in
some residential districts. Moreover, residents are not allowed to
enter lawns in most residential zones.

3.4 Lacking management and maintenance In almost all
residential districts, construction waste like cement and line still
accumulate under soil with thickness of 5 — 10 ¢m, which will re-
sult in soil leakage or induration and obvious increase of soil pH.
After many residential zones are put into use, the greening envi-
ronment has suffered various degrees of damage due to negligence
of management and maintenance, so that greening level of these

residential zones can not achieve the desired level.

4 Suggestions and measures for strengthening green-
ing construction of ecological residential areas

4.1 Rational layout of green spaces Green spaces in residen-
tial districts can be grouped into central green space, special
green space, green spaces on a road or in a courtyard, and their
functions are distinct. When designing greening landscape, de-
signers should center on major green spaces as well as green
spaces on a road or in a courtyard to rationally arrange green
spaces according to overall style of a residential zone. In addition,
business services, cultural characteristics and property manage-
ment should also be considered. Moreover, the layout of green
spaces and buildings in an ecological residential zone should be
carried out synchronously. Besides, the planning of an ecological

residential zone should give priority to open space to coordinate
29-30]

green spaces, buildings and roads’ Greening rate of a resi-
dential district should reach above 35% , and that of green spaces
should be higher than 70% , that is, hard landscape of green
spaces should account for no more than 30%. Moreover, the
style, form and layout of green spaces and buildings should be in
co — ordination with each other.

Choice of

plant species is a direct factor in the success of greening. Plants

4.2 Reasonably choosing plants for green spaces

including trees, shrubs, flowers, grasses, liana and aquatic plants
are the basic element of greening landscape, and choice of plant
species for green spaces should be conducted according to their ec-

ological characters, color, flowering and fruiting period and layout

demand of a district*"

. Additionally, plant with strong resistance
to diseases and pests should be chosen to reduce chemical pollu-
tion source caused by pesticides; innoxious plants without thorns

have priority, because they are safe for children™.

Besides,
plants with flowers and fruits should be planted, because they can
attract bees and butterflies to increase biodiversity of the ecological
community. People can build some nests in trees to attract birds,
and birds can prey on insects to realize biological control of pests.
Presently, considerable cities have suffered serious environmental
pollution, so plants with strong resistance to environmental pollu-
tion should be planted in a residential district.

4.3 Rational arrangement of plants In ecological residential
zones, arrangement of plants should be conducted to simulate nat-
ural ecological environment according to physiological and ecologi-
cal characteristics as well as aesthetic principle of a garden, and a
multilayer structure should be created as much as possible to keep
plant communities stable and lasting in space and time'”’. In ad-
dition, trees, shrubs and cover plants should be planted together

to form a multilayer structure'™’.

Meanwhile, arrangement of
plants should be changed with seasons to create distinct landscapes
in the seasons. Additionally, plant species and cultivating forms
should vary with green spaces. That is, trees with a wide tree
crown and good shading effect can be planted on either side of a
road in a row, while other forms like bunch and massive planting
can be adopted in other green spaces.

4.4 Giving priority to native plants according to local condi-
tions Based on natural topography and current conditions of an
ecological residential district, inferior land, sloping fields, de-
pressions and water surfaces should be used as green spaces to in
the district. Original trees should be incorporated into new garden
landscape and overall environment. Physiological, genetic and
morphological characteristics of native plants are accommodated to
local natural conditions, and these plants have strong vitality and
resistance to diseases and pests and low maintenance cost, so they

should be given priority™’.

Moreover, most native plants have
high planting preservation rate and excellent rate and can reflect
local vegetation landscape ™. However, tropical plants are plan-
ted in many newly-built residential districts of North China to im-
prove grade of these districts, but the cost of introduction and ma-
intenance is enormous, and these tropical plants may die because
they do not adapt to local climate.

4.5 Putting emphasis on user-friendly design In a residen-
tial zone, plant landscape should be designed according to
people’s needs, so greening plan of an ecological residential dis-
trict should place emphasis on user-friendly design'™’. People like
green spaces because they can chat with each other, take a walk
and do exercises in the shade of trees. In addition, lawns should
be resistant to trampling, and a pebble road should be paved.
Meanwhile, some recreational facilities should be set up for chil-
dren in green spaces to fully embody user-friendly design®.

4.6 Advocating three-dimensional greening To make an ec-

ological residential district green, trees, shrubs and herbs should
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be combined to create a dimensional planting effect”” . Addition-
ally, it is demanded that the quantity of ornamental plant species
used for greening is different in various regions. For instance,
quantity of woody plant species should be not lower than 40, 50
and 60 in three northern areas of China, central and eastern Chi-

na, and southern and southwestern China®".

Compared with
three-dimensional planting, large areas of lawns have higher cost
of maintenance and lower ecological benefit, so three-dimensional
planting should be advocated ™. Besides, plants can be planted
on a roof and balcony to form a landscape in the air. For example,
a roof garden can provide a new leisure place for residents, and
vegetation on the roof can decrease room temperature of build-
ings™'. In addition, liana like Boston ivy and wisteria can be
used to make walls green, and they can shelter walls from sunlight
in summer and reduce room temperature of buildings'™® ™"
4.7 Waterscape greening It is generally known that water is
the source of life'™” | and large areas of waterscapes can increase
air humidity and adjust surrounding microclimate, so a waterscape
is indispensable to modern residential zones. However, if there is
no running water source, it is cautious to adopt waterscape green-
ing in northern cities lacking water. At present, there is no run-
ning water supplemented to waterscapes in many districts without a
water purification system, so these waterscapes have become stag-
nant water . A system used to collect rainwater should be set up
in an ecological residential zone, and the rainwater collected can
be used to build waterscapes. In addition, residents’ domestic wa-
ter processed can be used as running water of waterscapes. Gener-
ally speaking, waterscapes should be built to the south of build-
ings, so that southeast wind can blow moist air over water surfaces
towards buildings and surrounding environment in summer .
Waterscape greening means that plants are planted in water or
along banks, and planting submerged plants and floating plants in
water can not only beautify the environment but also purify wa-

ter:45] .

Besides, some wetland plants suitable for local climatic
conditions can be planted along banks, and color and height collo-
cation of plants in different seasons should be paid more attention
t0[46 -47] .

4.8 Emphasizing practicality High-quality natural and hu-
manistic environment are beneficial to people’s work, life and
health, so garden landscapes of ecological residential districts
should be combined with residents’ needs, and simple and practi-
cal landscape layout should be given priority. Greening area
should account for above 35% of building area, and garden land-
scapes should have local characteristics and ethnic style instead of

western style'"”*.

Greening design of an ecological residential
zone should emphasizing practicality. For instance, some harmless
plants without thorns and peculiar smell should be planted in
children’s activity area according to their psychological and play
features; some beautiful high trees with health efficacy can be
planted in old people’s activity area; liana should be planted in a
stopping pad, and it can protect cars™®’.

4.9 Strengthening greening management First, it is neces-

sary to strengthen acceptance check of green spaces in an ecologi-
cal residential area from the aspects of greening rate, plant spe-
cies, survival rate of seedlings, construction waste under surface
soil. In addition, soil transformation should be carried out in cur-
rent green spaces, and soil should be changed with plants to im-
prove their growth conditions. Water consumption of an ecological
residential zone should be minimized, so a system to collect rain-
water should be set up besides water-saving irrigation facilities,
and the rainwater collected can be used to irrigate green spaces to
save water ). Pruning plants and application of chemical fertiliz-
er should be minimized, and methane tanks can be built in a dis-
trict, because waste materials and fluid decomposed can be used
as fertilizer of plants, and methane can be used as clean and green

energy for public lighting™" .

A survey on plant species of an eco-
logical residential district should be carried out, and excessive
plants flowering in spring should be reduced, while plants flowering
and fruiting in summer, autumn and winter and evergreen species
should be increased. In addition, coleus plants and sun plants with
abnormal color of leaves and bad growth should be transplanted into
sunny soil. Trees with small growth space and bad growth should be
removed or cut down to increase growth space of other trees and pro-
mote uniform growth of plant communities'™ .

4.10 Setting up a greening file of a residential district FEach
ecological residential zone should have a green file with content of
construction, examining and receiving notes and planar maps of
green spaces, green management record and so forth. In addition,
greening files of ecological residential districts should be integrated
into urban greening construction files, so that greening administra-
tive departments can know dynamic variation of each ecological
residential zone in greening construction™ . In a word, greening
construction of an ecological residential area is a systematic engi-
neering composed of planning and design, plant choice, greening
construction, maintenance and management, it aims to use the
least resources to create the most ecological benefit and provide

good living environment for residents™’.
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