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Abstract Today, as in every subject, architectural
designs gain new qualities under new approaches and
disciplinary trends and are shaped according to new
perspectives. Therefore, there is a need to introduce new
sanctions in line with the advancing trends and
developments in the design and application of architectural
projects. In architectural project design, parcel-based
construction rules such as "Building Height", "GCR",
"FAR" (See Appendix) and "Building Approach Distance"
may not be sufficient to produce solutions suitable for
today's urbanization conditions, architectural trends and
approaches. In this regard, it has been thought that new
solutions should be sought, emphasizing the need to
support the construction rules with some additional
sanctions. In this article, a new construction rule is
explained. This rule supports the consciousness of the
infiltration of the green element into urban building parcels
and the buildings on the parcels as in parallel with today's
ecological settlements that are at peace with nature, green
architecture and increasingly developing new urbanism
trends. For this purpose, first of all, the importance of
reflecting the green element on the building level is
explained in terms of the phenomenon of urbanization in
accordance with new trends with a nature-friendly and
sustainable approach. Then, the Green Area Coefficient
(GAC) at the building level, which is proposed and
formulated in this sense, is defined. In the rest of the article,
GAC and the shares of this coefficient formulated on the
building and its plot are stated. Then, the calculated values
of the construction rules in question with certain
assumptions are presented in tables, and a flow chart is
proposed for calculating the amount of planted area at the
building level depending on all these coefficients. As a

result, schematic explanations are made for the newly
proposed GAC construction rule and the application is
clarified.

Keywords Green Area Ratios, Green Area

Coefficients, Planting on Buildings

1. Introduction

Since the industrial revolution in the world, green areas
in cities have become much more important. Because green
areas have been used not only for functions, such as
establishing a relationship with nature, relaxing in the open
air, and visual appeal, but also for air purification, noise
prevention, controlling solar radiation, protection from
disasters such as wind, flood, erosion, landslide, etc. It has
also undertaken a wide variety of tasks brought about by
the sustainability movement, which also responds to many
ecological functions, such as control of natural disasters.
However, the ever-increasing dense population in cities,
technological developments and land constraints resulting
from construction have led to a decrease in green areas in
the city, making the formation of concreted urban textures,
mostly on hard ground, almost inevitable. In other words,
green areas, which need to be increased in cities due to the
increasing functions they undertake, are gradually
decreasing due to today's dense urban construction, thus
the main problem of accessing green areas, at least in cities,
is becoming more difficult. This emerging paradox brings
to the agenda the need for new searches and the
development of new approaches for green in urban
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planning. Based on these developments, this article
explains a new construction rule proposal supporting the
understanding of the infiltration of the green element into
urban building plots and buildings on these plots, in
parallel with today’s ecological settlements in harmony
with nature, green architecture and the developing new
urbanism trends.

Green architecture and green building concepts were
previously developed on a building basis for a sustainable
life with energy conservation. Later, urbanization
movements attach importance to green within the city, such
as ecological settlements and new urbanism, developed
and new city models such as "green city", "ecocity", "slow
city”, "compact city” and "smart city” emerged. Among
these models, especially the "compact city" is based on the
understanding of limiting urban expansion but using
greenery within the city in order not to harm nature [1]. In
this situation, on the one hand, there is a tendency towards
sustainable living, and on the other hand, the negativities
that reduce green areas in cities have led to the
development of a common solution, such as the use of
green at the building level. Among the benefits of plants
and greenery in different aspects within the city, “Despite
compelling evidence supporting the positive effects of
trees and green spaces on health, the environment and the
economy, there remains a notable gap in the translation of
this evidence into urban planning and development
decision-making processes” [2]. Incorporating green
equipment at the level of buildings in cities will at least
play a part in filling this gap. Ecological designs in
architecture and urban planning, which require the use of
plants at the building level, also contain important
solutions to protect against disasters and dangers brought
by climate change, such as heat waves. In this regard, "the
need to make changes in zoning policies in order to reduce
the concrete and asphalt load that creates urban heat islands
and to increase green areas that will provide cooling in the
city" is emphasized [3]. One of these zoning policies is, the
introduction of construction rules that provide green
sanctions on building surfaces, whose benefits are
undeniable for the city as well as the buildings.

2. The Reflection of the Need for Green
Space in Cities on the Building Level

When new cities are being established, urban green
space standards can be reached to high values of up to
40m?/person, as in new cities in England and small
American cities. However, in dense and metropolitan
world cities such as Osaka, Bombay, New Delhi and
Istanbul, this standard cannot exceed 2-10m?/person in
practice [4]. Therefore, the use of green on the building
may become even more essential in such cities. Especially
with the rapidly developing "roof gardens" all over the
world, the example of "Covent Garden" in London, which
is a very old practice [5], and Malaysian architect Ken
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Yeang's urban design modeling with an ecological
approach [6], green has become a component of the
building. Many more various architectural examples are
mentioned in the literature, where green texture is designed
as very typical applications on building floors. However, in
these initiatives, there are no sanctions regarding the use of
greenery at the building level and the required green area
size at the building level. In the doctoral thesis [4] made by
the author about green areas at the building level, CGUB
values of the required green area sizes at the building level,
which can be valid in four different zone types, are stated.

In addition, a proposal for a ratio for green use at the
building level, defined as the "Green Area Ratio (GAR)",
has also been published in the literature [7]. However, this
ratio is a relative ratio developed not concretely by the size
of the green area in the building, but by landscape elements
related to the unity of the building with nature. Within the
framework of this ratio, it has been developed as a general
ratio system used on a city basis, including all ecological
structures of the building and its surroundings in European
cities such as Malm@ Berlin and Washington.
“Washington DC's Green Area Ratio Rule requires all new
buildings with a Certificate of Occupancy to meet the
appropriate Green Area Ratio (GAR) based on the zoning
district. GAR is the ratio of the weighted value of
landscape elements to the land area. The total score of
landscape elements is calculated by multiplying the area of
each element by a proportional value and summing the
resulting scores. Landscape elements include: soil and
amendments, biological protection, new and existing
plants, trees, vegetated walls and roofs, and more.
Vegetated roofs must contain at least 5-7 species, and no
more than 20% of the total vegetation can be individual
native species. Plants should reach a minimum of 80%
coverage after 2 years. The minimum is 2 succulent
plugs/sq ft or 10 Ibs cutting/100 sq ft. Designs must include
additional water. Green walls should contain 1 cubic foot
of s0il/10 square feet of green facade™ [8].

In Melissa Keeley's study titled "2011 Study of Berlin's
Green Ratio", “It outlines the metrics development and
implementation procedures in Berlin and then analyzes
how vehicle characteristics may affect the vehicle's
potential environmental, social and economic impacts.
Despite the policy gaps identified and the lack of adequate
outcome monitoring in Berlin, the GAR tool meets the
environmental planning needs of many urban communities,
including compatibility with dense urbanism, the use of
green infrastructure techniques, and the goal of
comprehensive environmental planning” [9].

Washington DC's Green Area Ratio Rule, which is also
applied in European countries, includes buildings and is a
ratio for the sum of the weights of all landscape elements
and all other elements active in the urban ecology. Building
is only one of these values. In this article, it is aimed to
concretely reflect the approaches and practices of planting
buildings developing all over the world to the zoning rules
under certain coefficients. Therefore, in this context, in the
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relevant research project, a practical coefficient
transformation that can be used in zoning plans was needed
in order to be in application the minimum green surface
amounts at the building and parcel level as a zoning
sanction.

3. Green Space Construction Rule at
Building Level

The expression “green area at the building level” is used
as the sum of the green surfaces on the building and the
green area on the building parcel [4]. As stated in the
formula (1) below; The "Green Use Coefficient at the
Building Level" (CGUB), defined as the ratio of the "Total
Planted Area at the Building Level" (TPAB) to the "Total
Construction Area" (TFA), has been introduced to
determine the standards regarding green use in buildings
[4].

CGUB = TPAB/TFA 1)

CGUB is divided into CGUBA™ on the land" and
CGUB:g "on the building” components, depending on the
GCR (Ground Coverage Ratio) and FAR (Floor Area Ratio)
values, as shown in the formulas (2), (3) and (4) below. In
other words, CGUB is explained as the sum of these two
components and is formulated as follows [4]:

CGUB = CGUBSA + CGUBB @)
CGUBA = 0.80 (1-GCR) /FAR 3)
CGUBg = CGUB- CGUBsa @)

All these coefficients, as can be seen from the formula
(1), are expressed as a percentage of the Total Construction
Area (TFA); as indicated by the formulas (5), (6), (7) and
(8), green area at the total building level (TPAB), and
(TPABsa) and (TPABg), which are the shares of this area,
to be created on the building and the land, are used to
determine the amount of green areas:

TPAB = CGUB x TFA (5)
TPABsa = CGUBsa X TFA (6)
TPABg = CGUBg x TFA 7)
TPAB = TPABsa + TPABg ®)
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As can be seen from the formulas above; CGUBsa and
CGUBs values vary depending on GCR and FAR. In the
relevant thesis study, it was stated that the CGUB value
may vary depending on the region types, and Table 1
shows the CGUB values determined for different region
types whose qualifications are defined [4].

My project is in the Istanbul Research project; As
CGUB, the coefficient mentioned above has been
transformed into the "Green Area Coefficient" (GAC),
which is a new construction condition that can be used on a
building basis in the zoning plan and its implementation. In
the following sections, the explanation of this new
construction condition coefficient, its formulation,
calculation, calculation flow schema and parcel-based
calculation examples are included.

3.1. Green Area Coefficient (GAC)

The green area coefficient (GAC) is determined based
on the contribution of greenery to be planned on buildings
and parcels in urban areas to the improvement of the city.
For this reason, the GAC coefficient determined in the said
research project is used to provide a more practical use in
urban design; CGUB construction condition, which is
stated as a percentage of the total construction area, is
defined based on the common denominator in the formulas
of GCR and FAR coefficients, which are the basic
construction conditions in zoning plans. Briefly; GAC is
formulated as follows:

GAC= Total Green Area at Building Level/Site Area
In short, the formula:

GAC = TPAB/SA 9)

is written.

According to formula (1), since TPAB= CGUB x TFA
and TFA = FAR x SA, the formula (9) can be written as
follows:

GAC = FAR x CGUB (10)

According to this formula, GAC values will vary
according to both different CGUB values varying
according to region types and different FAR values. Table
2 shows GAC values varying according to region types and
GAC values.

Table 1. CGUB Values According to Region Types
CGUB Region Type
0.50 Air and noise pollution is high, population is dense and vegetation is poor
0.40 Air and noise pollution is high, population is dense and vegetation is rich
0.30 Air and noise pollution is low, population is low density and vegetation is poor
0.20 Air and noise pollution is low, population is low density and vegetation is rich
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Table 2. GAC Varying According to Region Types with different CGUB and FAR Values

FAR
1 2 3 4 5
CGUB
0.20 0.20 0.40 0.60 0.80 1.00 1.20
0.30 0.30 0.60 0.90 1.20 1.50 1.80
0.40 0.40 0.80 1.20 1.60 2.00 2.40
0.50 0.50 1.00 1.50 2.00 2.50 3.00

3.2. Shares of GAC Construction Rule on Site Area and
Building

Since the total vegetated area at the building level
expresses the sum of the vegetated areas on the building
and the building's site, the GAC value, which is the ratio of
this vegetated area to the land, also needs to be calculated
for its shares on the land and the building. For this reason,
formulas that vary according to GCR and FAR values can
be developed for the shares of the GCR value on land and
buildings. Based on the formulas (2), (3), (4), (5), (6), (7),
(8) and (10) specified in the above sections, the minimum
values for GAC' shares on land and buildings are
determined. The following formulas have been developed.

GAC = GACsamin + GACamin (11)
GACsamin = CGUBsamin X FAR (12)
GACsgmin = CGUBEgmin X FAR (13)
From formulas (3) and (13):
GACsamin = 0.80 (1-GCR) (14)
From the formula (11):
GACsgmin = GAC — GACsamin,
GACsmin = GAC + 0.80(GCR-1) (15)
relations can be written.
Practically for GACgmin in practice;
GACgmin = GAC-GACsamin (16)
relation can be used.
The coefficients GACsamin and GACgmin are the

numerators of the GAC coefficient. GACsamin Share is the
coefficient that determines the amount of green space in the
land area outside the building seating area. As can be seen
from the formula; It is a construction condition that is
independent of the total construction area of the building
and varies only according to GCR.

GACsmin is the other share of GAC and is the coefficient

that determines the minimum amount of green space in the
building. As can be seen from relations (10) and (15), it is
dependent on both GAC and GCR. Therefore, GAC is
affiliated with; it will vary depending on the region types
with different FAR and CGUB values.

GACsamin, Which varies according to GCR values, and
GACgmin, Which varies according to GCR and FAR values,
were calculated according to the equations (14), (15) and
(16) and are shown in Table 3 and Table 4.

Since the construction condition of GACgmin is a rule
that determines the total vegetated areas on the interior and
exterior surfaces of the building;

The relation GACgmin = GACop + GACyp

can be written.

This relationship reveals the shares of GACo, and
GAC),, which determine the green area sizes of GACgmin
inside and outside the building. However, it has been
deemed appropriate to evaluate these coefficients, which
determine the size of green areas inside and outside the
building, in building design.

Regarding how much of the total vegetated area on the
building should be on the exterior surfaces of the building
and how much should be on the interior surfaces of the
building; in case of high FAR values >3, or high total
construction areas (TFA), GACi, > GACgmin /2; In other
cases, it may be recommended to accept GACop > GACgmin
/2. This recommendation is put forward by taking into
account the assumptions [4] determined for the shares of
the Green Use Coefficient (GAC) at the building level.

In the thesis study [4], which is the basis of this article,
the total vegetative areas at the building level, on the
building and on the land are considered as the minimum
required amounts. For this reason, in the article, the GACsa
and GACg coefficients used in the calculation of the
vegetative areas on the land and the building are stated as
GACsamin and GACaemin, and it is accepted that they can
exceed these values when necessary.

17)

Table 3. GACsamin Values Changing According to GCR Values

GCR 0.05 0.10 0.20

0.25 0.33 0.50 0.75 1.00

GACsamin 0.76 0.72 0.64

0.60 0.53 0.40 0.20 0.00
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Table 4. Changing GACgi, Values for GAC and GCR Values
GCR
0.05 0.10 0.20 0.25 0.33 0.50 0.75 1

GAC

0.20 0 0 0.20
0.30 0 0.10 0.30
0.40 0 0 0.20 0.40
0.50 0 0.03 0.10 0.30 0.50
0.60 0 0 0.07 0.20 0.40 0.60
0.80 0.04 0.08 0.16 0.20 0.27 0.40 0.60 0.80
0.90 0.14 0.18 0.26 0.30 0.37 0.50 0.70 0.90
1.00 0.24 0.28 0.36 0.40 0.47 0.60 0.80 1.00
1.20 0.44 0.48 0.56 0.60 0.67 0.80 1.00 1.20
1.50 0.74 0.78 0.86 0.90 0.97 1.10 1.30 1.50
1.60 0.84 0.88 0.96 1.00 1.07 1.20 1.40 1.60
1.80 1.04 1.08 1.16 1.20 1.27 1.40 1.60 1.80
2.00 1.24 1.28 1.36 1.40 1.47 1.60 1.80 2.00
2.40 1.64 1.68 1.76 1.80 1.87 2.00 2.20 2.40
2.50 1.74 1.78 1.86 1.90 1.97 2.10 2.30 2.50
3.00 2.24 2.28 2.36 2.40 2.47 2.60 2.80 3.00
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3.3. Calculation of GAC Construction Rule

In order to calculate the GAC, GACsa and GACg values
to be used in an urban planning area, it must first be
determined which of the zone types in Table 1 to which
different CGUB values are applied is suitable for that area.
For this purpose, the qualities of the planning area are
evaluated according to the qualities in Table 1. Thus, the
CGUB value to be used for that field is determined. The
next steps are according to the known or required GCR and
FAR values; It is to find the GAC, GACsa and GACsg
values of the planning area by using Table 2, Table 3, and
Table 4 or the formulas (10) (14) and (15).

As shown in the flow chart in Figure 1, which was
prepared in accordance with the formulation determined in
Section 2.2; All found coefficients are multiplied by the
land area. Thus, the total amount of green space in the
building (TPAB) and its share on the land (TPABsa) and its
share on the building (TPABg) are determined as minimum
values. Additionally, where necessary, the minimum
values of GACq, and GACg can be determined in Section
2.2. By determining as explained at the end, their total can
be selected as the minimum value of GACeg.

As a result, the GAC construction condition is added to
the GCR and FAR construction conditions given on a
parcel or parcels in the zoning plan, as briefly shown below,
and the plant area sizes that need to be planned at the
building level explained in Figure 2 come into effect. The
required planted area sizes are put into practice. These
construction conditions are stated below, depending on the
site area (SA):

Construction Rules:

GCR determines the “Building Sitting Area” BFA =
GCR x SA

FAR determines the “Total Construction Area” TFA=
FAR x SA

GAC determines the “Total Planted Area at Building
Level” TPAB = GAC x SA

Shares of GAC:

GACsa determines the “Total Planted Area on the Site
Area” TPABSA = GACSA X SA

GACg determines the “Total Planted Area on the
Building” TPABg = GACg X SA

GACop determines the “Total Planted Area on Building
Exteriors” TPBAop = GACop X SA

GAC),” determines the “Total Planted Area on the
Interior of the Building” TPBA®, = GACjp X SA

GCR and FAR are independent of each other from the
above construction conditions. As can be seen from the
formula (12), GAC varies depending on the "Building
Level Green Use Coefficient” (CGUB), which determines
the FAR and zone type. Therefore, GACsa, Which is the
share of GAC, is dependent on GCR, as can be seen from
formula (14); GACs;, on the other hand, is dependent on
both GAC and GCR, as can be seen from formula (15).
Therefore, while giving the construction conditions that
must be followed on a building parcel, the values of GAC
and its shares are: the given GCR must be given in
accordance with the FAR and Region Type (CGUB
coefficient of the region type). This issue will be explained
concretely using the examples given in Chapter 4.
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Urban Planning
Area
Region Type
CGUB
GAC TPAB
(CGUB x FAR) (GAC x SA)
GACsamin TPABg,
0.80 x (I-GCR) (GACgppmin X SA)
GACbmin TPABg
or TPAB - TPAB
¥ (GAC- GACq )| (GACyi x SA) A

Figure 1. Flow Chart of Calculation of Green Area Amounts at the Building Level to Which the Green Area Coefficients Depend

TPAB = A+B+C+D+E+F+G+H

J |

TPABsamin =E  TPABg,,;, = A+B+C+D+F+G+H

l |

TPABy, = A+B+C+D  TPAB,= F+G+H

Figure 2. Schematic Representation of Planted Area Size at Building Level on the Building Plot. ((J) means Hard Ground.)
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4. Sample Explanations

In this section, sample explanations regarding the
determination of GAC and its shares and Planted Areas at
Building Level (TPAB and its shares) are included.

EXAMPLE 1: If a building parcel is located in zone 3,
where air and noise pollution is high, population is dense,
and vegetation is rich, it will be subject to a CGUB value of
0.40 from the Zone Types specified in Table 1. If the
zoning plan construction conditions for this parcel with an
area of 1500 m? are given as GCR= 0.50, FAR= 2, the
following calculations can be made:

According to the given construction conditions, (from
Table 2 or formula (10)):

*  GAC =is determined as (2x0.40)=0.80

*  Shares of GAC with formulas (14) and (16);

GACsamin =0.40
GACegmin =0.40; It is determined as (0.80 - 0.40).

. These coefficients, which are determined as the ratios
of the site area, are multiplied by the site area and the
"Planted Area Values at Building Level", which must
be complied with during the project, are obtained as
follows:

Since TPAB =CGUB x SA, TPABsamin = GACsamin X
SA and, TPABgmin = TPAB-TPABsamin,

TPAB=0.80 x 1500 = 1200 m?
TPABSamin = 040 X 1500 = 600 m2
TPABEgmin = 1200-600 = 600 m?

To calculate TPABoy, (planted area on the exterior of the
building) and TPAB, (planted area on the interior of the
building) values; GACo, and GAC, values, which are the
shares of the GACgmin Value, are required. These values are
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due to the FAR construction condition on the site area
(FAR=2) being less than 3;

Since GACobp > GACB), /2, GACop = 0.25, GACy, =
0.15 can be chosen.

Therefore;

TPABop =GACos X SA, TPABg, = 0.25x1500 = 375 m?,

BTBA = GACi, X AA, TPABg; = 0.15x1500 = 225 m? (as
600-375).

In summary, the values of the construction conditions on
this land can be stated as follows:
- Building Footed Are

(BFA=GCR x SA) 0, 50 x 1500 = 750 m?
- Total Construction Area
(T.F.A=FAR x SA) 2 x 1500 = 3000 m?
- Total Planted Area at Building Level
(TPBA = GAC x SA) 0,80 x 1500 = 1200 m?
- Total Planted Area on the Land
(TPABsa = GACsa X SA) 0,40 x 1500 = 600 m?
- Total Planted Area on the Building
(TPABg = GACg X SA) 0,40 x 1500 = 600 m?
- Total Planted Area of Building Exterior Surfaces
(TPABo, =GACos X SA) 0,25 x 1500 = 375 m?
- Total Planted Area of Building Interior Surfaces
(TPAB), =GAC), x SA) 0,15 x 1500 = 225 m?
or:
(TPABy, = TPAB - TPABop) (600-375 = 225 m?)
Figure 3 shows the schematic drawing for this example.

X, =37.5m’
X, =37.5m’
X; =300 m?

TPABg, =375 m’

600 m?

TPABy

Hard Ground
TPABs, = 600 m’

» TPAB,, =225 m’
Y1+Y2+Y3)

I(Yl +Y5+Y3)

TPABg, = 600 m?

Scattered within the building as Y1,Y2, Y3.

BFA=750 m’
SA=1500 m?

TPAB=TPABg,+TPABg
1200 m? = 600 m? + 600 m>

TPABg,= 375 m*
(X1 + X3+ X3)

X =X, =37.5 m?
X +X, =75 m?
Hard Ground
TPABy, = 225 m> — inside of the building
TPABg = TPAB,+ TPABy,
(600 m?= 375 m* + 225 m?)

Figure 3. Schematic Representation of Example 1
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EXAMPLE 2: It is stated in the zoning plan that this
parcel is located in the Region Types with low air and noise
pollution, low population density, weak vegetation and an
area of 800 m?, as indicated in Table 1; the CGUB value is
0.30. As given construction conditions; GCR=0.20, FAR=
2.

According to the given construction conditions, from
(Table 2.) or from the formula (10):

GAC is determined as (2 x 0.30) = 0.60

From GAC's shares in the land with formulas (14) and
(16);

GACSAmin = 064

In this case, since GACsamin >GAC, GACgmin =0
In conclusion;

TPAB=GAC x SA=0.60 x 800=480 m?
TPABsamin = GACsamin X SA = 0.64 x 800 = 512 m?> 480
mZ

Therefore,
TPABsamin > TPAB, TPABgmin = 0. Because only the
vegetative area on the land is sufficient and it exceeds the

total vegetal area value (TPAB) at the building level. In
this case, vegetated area on the building is not mandatory.

Green Area Coefficient (GAC) Developed for Use in the Greening of Buildings

However, since the coefficients of GAC and its shares
revealed in this study are given as minimum values, the
architect can design a vegetated area on the building other
than the one on the land. A schematic explanation of this
example can be seen in Figure 4.

CGUB =0.30
GCR =0.20, BFA =160 m?
FAR= 2 TFA= 1600 m? 10 floors.

SA=800 m?, GAC =2 x 0.30=0.60, TPAB= 800 x 0.60 =
480 m?

TPABsamin= 0.80 (1-GCR) =512 m?
TPAB< TPABsamin Result: TPABgmin =0

As can be understood from Table 5., in regions with low
CGUB values and parcels with low GCR values, there is a
high probability that the planted area on the plot
(TPABsamin) is greater than the total planted area at the
building level (TPAB), in other words, GACg=0. In Table
4 examined in this regard, it can be seen that for the values
of the GAC construction rule between 0.20 and 0.60, the
GACg values get closer to 0 or 0 as the GCR values
decrease.

» Hard Ground

PA =160 ny

———— TPABgupi, = 512 m?>TPAB

512m?
480 m?

TPA BSAmin =

TPAB =
therefore
TPAB<TPABg, i

TPABBmin: 0
Acceptable

Figure 4. Schematic Representation of Example 2
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Table 5. Comparative interpretation of examples

COMPERATIVE
Example 1. Example 2.
VALUES INTERPRETATION
-High Air and Noise | -Low air and Noise
Region Pollution Pollution (The Second Example’s region has
Tvpe _Dense population _Low population better condltlons,_ Therefore': Ie_ss
yp ~Vegetation Is rich ) vegetated area will be required in
-Poor Vegetation Example 2)
CGUB 0.40 0.30 CGUB,< CGUB,
[%2)
0.30<0.40
s SA 1500 m? 800 m? ( )
< GCR;< GCR;
GCR 0.50 0.20 (0.20 < 0.50)
Therefore less vegetated area will be
BFA 750 m? 160 m? required in example 2
FAR 2 2
TFA 3000 m? 1600 m?
> GAC 0.80 0.60 In example 2,
@) .
= GACsmin 0.40 0.64 Since the GACgamin > GAC,
8 " GACg=0 Because GACgamin Will provide
E u GACsg 0.40 0 more vegetated area than the total
25 required vegetated area at the building
8 x level.
= GACop 0.15 0
2
GACy, 0.25 0
O In example 2,
z TPAB 1200 m? 480 m?
=) TPBA < TPBAsamin
-
) Planted area on the plot will more than
g TPABsamin 600 m? 512m?>480 meet the planted area required at the
o d entire building level. There will be no
2> need for a planted area on the building.
H:J ﬂ TPABg 600 m? 0 (TPABg)
<
)
'-"_J TPABop 375 m? 0
z
S .
o TPAB), 275 m 0

5. Evaluation

The GAC construction rules and shares explained in this
article are expressed as a percentage of the land area. It
determines the total planted area size (TPAB) on the
building and its plot and the size of the shares of this size
on the plot and building (TPABsa and TPABg). GAC
varies according to different zone types and FAR
construction conditions.

The GACo, and GAC);, coefficients, which are the shares
of the GACanmin coefficient, also determine the total planted
area sizes (TPABo», and BTBA,,) inside the building and
on the external surfaces of the building.

GAC construction rule and shares are found through the
formulas explained in the article or tables prepared
according to these formulas (Tables 1, 2, 3, 4).

The shares of GAC vary FAR and GCR construction
rule.

Total Planted Areas at Building Level determined
according to GAC coefficient and shares are minimum
values and will not be included in Total Construction Area
(TFA).

GAC ratio presented in this article is a construction rule
indicating the total vegetated areas on the building and its
plot in addition to GCR, which indicates the building
seating area in the zoning status on the plot of a building,
and FAR, which indicates the total construction area. The
important issue to be stated for these construction
conditions is that “GCR and FAR construction rules are
maximum values, while the construction rules of GAC and
its shares are minimum values. Unless a special reason is
shown in the plan notes in the zoning plans, it may be
possible for the application to exceed these minimum
values. The Total Planted Areas in Buildings that will not
be included in total construction area is an important
determinant in this regard.
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In zoning plans, the GAC value must be given by the
planner in accordance with the “Region Type”. The
multiplication of this value with the plot area will give the
total planted area (TPAB) to be designed at the building
level (on the plot and building). The GACsamin and
GACsgmin shares of this GAC value given as a zoning
construction rule in the Zoning Plan will be calculated by
the architect who designed the plot in accordance with the
flow chart and multiplied by the plot areas to determine the
minimum planted area sizes to be created on the plot and
building. Therefore, it will be necessary for both zoning
plan makers and architects who design buildings in
accordance with the plan to know what the GAC
construction rule means and how it is calculated.

6. Conclusions

The GAC construction condition has been put forward
as a construction condition to be included in the zoning
plans of densely populated cities and settlements where
green areas are not sufficient. This condition will play a
positive role in eliminating the inadequacy of green areas
by using plants on buildings.

The benefits of planting on buildings are many and
varied. The most obvious benefits of plants are providing
visual appeal in buildings, controlling sun rays and
radiation, screening wind, noise and unwanted images,
providing privacy and security, emphasizing space
perception and view, preserving bioclimatic balance,
getting closer to nature and psychological satisfaction. In
addition, if the savings to be obtained from the artificial
energy spent in providing most of these benefits through
the use of plants are considered, it is seen that the use of
plants on buildings will provide significant energy control
in achieving different purposes, especially natural lighting,
heating and cooling. Thus, its role in making the building
economical and sustainable will be better understood.
Therefore, with the GAC construction condition, buildings
will generally gain the characteristics of using natural
energy, being economical and sustainable.

The share of the total planted area in the building on the
plot (TPABs,) is significantly effective in controlling wind,
noise and sunlight, especially on the lower floors of the
buildings, in accordance with the seasons. While the
benefits such as ensuring privacy and security, perception
of space, providing visual appeal and emphasizing the view,
getting closer to nature and psychological satisfaction can
be provided by the total planted area (TPAB) in the entire
building; the role of the share of the total planted area on
the building (TPABg) will be quite high in achieving these
benefits. “Protection of Bioclimatic Balance” in improving
indoor air conditions can be provided by the total planted
area inside the building (BTBA\y).

When the benefits of green areas to the city are
considered; it is seen that the plantings brought at the

Green Area Coefficient (GAC) Developed for Use in the Greening of Buildings

building level with the GAC construction rule will also
contribute to the improvement of the ecology of the
building's surroundings and the entire city. The mentioned
benefits; improving the city climate, eliminating air, noise
and visual pollution; and also, it can be stated as increasing
the level of social life by providing socio-psychological
satisfaction such as getting closer to nature and turning to
the human scale. The TPABg value will be quite effective
in this regard.

Therefore, the GAC construction rule will also
contribute to increasing the quality of life, which is an
important rule of sustainability, both on a building and city
basis.

APPENDIX A

SA: Site Area (Plot area)

BFA: Building Footprint Area

TFA: Total Floor Area

GCR: Ground Coverage Ratio (BFA / SA)

FAR: Floor Area Ratio (TFA/SA)

TPAB: Total Planted Area on Building and Site

TPABsa: Total Planted Area on Around of the Building
Site (as the component of TPAB)

TPABg: Total Planted Area on Building Surfaces (as
building component of TPAB)

TPABon: Total Planted Area on Out Surfaces of
Building (as out surfaces component of TPABg)

TPABb: Total Planted Area Inside of the Building (as
inside component of TPABg)

CGUB: Coefficient of Green Usage of Building

CGUBsa: Coefficient of Green Usage on Building Site
(as site component of CGUB)

CGUBs: Coefficient of Green Usage on Building (as
building component of CGUB)

GAC: Green Area Coefficient (TPAB/ SA)

GACsa: The Share of GAC on Site

GACs: The Share of GAC on Building

GACob: The Share of GACg out Surfaces of Building

GACib: The Share of GACg Inside of Building
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