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Recently, participation of NPO in the management of the urban green spaces has been increasing rapidly. In
these organizations (NPO), the operation and maintenance of urban green spaces including procurement of
materials and employment of engineers has been managed by the fee from the residential community and the
subsidy from the local government. This is a new concept of environmental management that the effect of the
urban green spaces will be managed considering environment as “Resource” for generations and generations.
There is little case where an environmental quality is examined as administrative resources. The purpose of
this study is to propose and evaluate an environmental administration model of the urban green spaces which
ha a good cool island effect and a harmonization between management method and cost and needs of the
local community of the urban green spaces.
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terms of cool island effect is calculated by
considering electricity bill produced from using air
conditioner during summer season and regarding
saving amount of electricity bill from temperature
reduction by installation of the urban green space as
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one family by applying the indoor heat transmission
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model, c) Calculation of WTP induced from the
construction of the urban green spaces.

Fig.. 5. The indoor heat transmission model

a) Quantification model of cool island effect
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The utility function of the cool island effect is a

urban green spaces

function to estimate the amount of temperature

The

depression based on the parameter defined from the

temperature with and without construction of the

area of land cover constituting the urban green

urban green spaces are calculated using the indoor

spaces. Assuming that the air parcel over the urban

heat transmission model. The amount of reduction

green spaces is cooled only by the latent heat flux,

for electricity bill is calculated from the difference
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the trees, grass land and water body (Table. 1.,2).
Table. 1. The unit of the planting works

temperature reduction potential is calculated under
Wood area

Grass area

the condition of the limitation of land cover As a

Unit
Unit
(per
Item
Volume (per 100
Volume
trees)
100m2)
Organizer
3.2 Person
Organizer
0.2 person
Man
Man
Engineer
16.1 Person
Engineer
1.1 person
power
power
Worker
9.6 Person
Worker
2.3 person
Camphor
100 trees
100 m2
Direct
Direct Grass
tree
cost
cost
Soil
2.7 m3
Others
Others
5%
5%
Item

result, the construction cost for the each unit of the
temperature reduction potential is high on the
following line l.

l : x1 = 2 x2 = 0.8 x3

Item
Camphor tree
Cost of
Grass
materials
Soil
Organizer
Laber cost Engineer
Worker

Volume
5000
480
1000
21100
16100
15700

…………………

x1 ≥ 10,000

Table. 2. The unit price of the planting works

(1)

Here, x1 is glass land area(km2), x2 is forest

Init
trees/yen

area(km2), and x3 is water surface area(km2).

yen/m2
yen/3l
yen/day
yen/day
yen/day

Here, the reason why the combination of efficient
land cover shown in equation (1) becomes a straight
line in the (x1,x2,x3)-space is that the temperature
reduction model in this report is linear. Fig. 6.

4. The environmental administration analysis for

shows the relationship between the temperature

the protection of the cool island effect

reduction potential and construction cost on the line
l.
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study
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administration system

Money
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(Construction+Management) Cost
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The initial condition of the case study is assumed as
follows;

P

a) The urban green space is constructed in the

1082.56

Grass:5.0ha
Wood Area：6.3ha
Water body：2.5ha

2

unused area covered by 20ha asphalt in the 1km
residential area.

b) The number of the local residents of this area is
assumed to be 15000.
c) 15000 people obtain the various environmental
effects due to the construction of the urban green
space and are charged the necessary cost to manage

1.826℃

Cool island effect（℃

Fig. 6. The result of the environmental
administration analysis (NPO Type)

environmental effect.

In this case study, according to the administration

d) The environmental effect of the urban green

analysis of the balanced point between the total

spaces is including the cool island effect, the global

construction and management cost per a person and

warming controlling effect, and the effect of the

the total willingness to pay of residents per a person,

landscape.

as shown in Fig. 8, the balanced point P composed

e) The redemption period in the urban green spaces

of the glass area of 5ha, the water surface of 2.5ha

is assumed to be 50 years, and redeems evenly

and the trees area of 6.3ha has potential of

every year.

temperature reduction of 1.83 degree Celsius and
the income from the management of the urban

4.2 The environmental administration analysis

green spaces is estimated to be about 16 million,

for the protection of the cool island effect

therefore, the point P is proved as the possible

First, the construction cost for the each unit of the

limits of environmental administration for NPO.

Therefore, the urban green spaces administration

cool island effect derived from the urban green

plan which is brought closer to the point P is

spaces by comparing the benefit obtained from the

essential for the NPO administration. Next, we are

cool island effect and the cost calculated from the

going

of

construction and management of the urban green

environmental administration system by the private

spaces. When assuming that three environmental

company. Figure 7 shows the relationship between

effects are selected from the public function of the

the temperature reduction potential and the

urban green spaces and the construction cost is

demand-supply curves in the construction of the

fairly distributed among stakeholders, possibility of

urban green spaces.

existence of the balanced point between the

Money
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construction cost and the income and of the

to

examine

about

the

possibility
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present,
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Fig. 7. The result of the environmental

urban green spaces but also the function as

administration analysis (General corporate type)

accountability to the local residents.

If the construction of the urban green spaces is

5. The challenges for achievement of the

conducted under the balanced point Q which has

environmental administration system

the land cover composition of grass area of 3.0ha,
woods area of 3.8ha and water body of 1.5ha,

the

The improvement to generalize the environmental

air temperature reduction potential is estimated to

administration system is obtained by reconsidering

be 1.09 degree. In this case, the construction and

the evaluation model of quantification and forecast

management cost in terms of the cool island effect

of cool island effect and environmental economy.

protection is estimated to be 8.9 million yen. The

The challenges for the accuracy improvement of the

profit of the private company managing the urban

management system are shown as follows.

green spaces shown in the CQB area in figure 9 is

(1) Reconsidering of utility function in the cool

estimated to be 9311 yen per a year. Demand and

island effect

supply functions shown in figure 9 are the functions

(2) Accuracy improvement of cool island function

of the air temperature reduction potential in the

(3) Accuracy improvement of cost function of

optional thermal condition.

construction and management of the urban green
spaces

In the future, high accuracy balance analysis using

(4) Necessity of construction of the comprehensive

the function considering the supply cost increase

environmental administration system of the urban

and the decreasing the demand (willingness to pay)

green spaces including the other environmental

is essential for lower thermal condition. In this

effect such as the ecosystem protection effect and

study, we develop the environmental administration

the disaster prevention effect.

system in the urban green spaces in terms of the
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