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Abstract
This paper reports the evaluation and planning of greenspace in the 
highlands region of Surabaya. Evaluation was conducted by taking 
primary data related to the number of vehicles with traffic counting 
method and secondary data in the form of population, vegetation 
type, and pattern of greenspace vegetation planting. The calculation 
of the adequacy of greenspace was done by calculating the volume of 
carbon dioxide emissions by humans and vehicles. The calculation was 
then multiplied by the emission factor. This helped in calculating the 
absorption capacity of total carbon dioxide from the existing greenspace 
vegetation. The results showed that the existing vegetation could 
be preserved and enriched with the addition of vegetation species 
to absorb carbon dioxide gas emissions and in accordance with the 
existing laws and regulations.
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Introduction
The increasing number of population and economic 
activity leads to higher activity that produces air 
pollution such as industry and transportation as 
well as other environmental problems. One effort 
to overcome environmental problems is with the 
provision of greenspace to absorb carbon dioxide. 
Urban greenspace basically has the main function 
of supporting sustainability of urban life, so that 
the existence of greenspace in urban area is a 
requirement that must be fulfilled for healthy society 

life.1 Minimum greenspace area of a city that is at 
least 30% of the total area.2 Surabaya has a new 
greenspace of 21% of the total area. The city of 
Surabaya has an area that is a plateau of 19.28% 
of the city area.3 The highlands should have the 
widest greenspace and decline in line with the 
territory slope. Reforestation in the highlands can 
maximize the input of rainwater into the soil. The 
effect of greenspace expansion on the plateau not 
only ensures the availability of ground water but also 
reduces downstream flooding.4
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Methods
Planning zone included public open space with a 
height of 20 mean sea level and more as define here 
as highlands region. Data collection included primary 
data. This was collected by counting the number of 
vehicles at 06.00-08.00 am and 16.00-18.00 pm on 
workdays during February to March, 2018. Vehicles 
counted included 2 and 4-wheeled motor vehicles. In 
addition to this, secondary data was also collected, 
which included road network map, elevation area, 
and existing vegetation.

The calculation of the adequacy of greenspace was 
done by calculating the volume of carbon dioxide 
emissions by humans and vehicles. The calculation 
was then multiplied by the emission factor. This was 
important in calculating the absorption capacity of 
total carbon dioxide from the existing greenspace 
vegetation.

Results and Discussion
The inhabitants included in the calculations were 
the resident population in a radius of 400 m from 
the existing greenspace. The average population 
density in the area was found to be equal to 5,759 
people/km2.

The study determined that the largest number of 
motor vehicles are in the main road that is connecting 
to residential areas. The number of 2-wheeled 
vehicles was found to be more dominant than motor 
4-wheeled vehicles in almost all parts of the zone 
with a small exception.

The following formula can be used to calculate CO2 
emission load based on the number of vehicles:

Q = Ni x Fei x Ki x L ...(1)

where:
Q = Amount of emissions (CO2 gr/h)
Ni = Number of i-type motor vehicle (vehicle/h)
Fei = Emission factor
Ki = i-type specific energy consumption (L/100km)
L = Path length (km)

The CO2 emission factor value for motorcycle and 
car type is about 3,180 g/kg of fuel. Specific energy 
consumption for car vehicle types is 11.79 L/100km 
and motorcycles of 2.66 L/100 km.5

The carbon dioxide produced by human activity 
is about 0.96 kg/day.6 Total emissions produced 
by humans can be calculated using the following 
formula:

Total emissions by humans = Units of CO2 x population
...(2)

The population in the area is observed about 17,547 
people. The predicted CO2 emission up to year 2023 
was amounted to 3.349 kg/h.

The absorption capacity of the existing greenspace 
is done by first inventory the plants located in the 
planning area. It used data from the Department 
of Sanitation and Green Open Space in Surabaya 
and the primary data in the form of field observation. 
The absorption capacity of each plant obtained from 
various literatures is calculated using the formula to 
determine the total absorption for each zone. From 
the absorption of carbon dioxide, which is known 
from several literatures it can be calculated by the 
absorption capacity of each tree according to its type. 
This calculation of absorption can be done by using 
the following formula:

Absorption ability tree = absorption capacity CO2 x 
number of trees     ...(3)

Furthermore, the absorption capacity of the existing 
grass area (circa 6 Ha) in the zone can also be 
calculated. The absorption of grass vegetation is 
2.74 kg/Ha/h. Thus, CO2 absorption by the grass is 
about 6 tonne yearly.

Greenspace design is done to reduce emissions 
in the planning zones through different types 
of vegetation so that the emissions can be fully 
absorbed. It also takes into account the aesthetic as 
well functional aspect of plants as a sun-absorbing 
shade.

Human beings are the largest contributor of 
CO2 emissions in the planning zone, in addition, 
vegetation for each zone will also be a supporting 
program where each household consisting of 4 
people is required to plant 1 plant so that it will reduce 
CO2 emissions in the planning area. The selected 
plant is a mango plant (Mangifera indica) that has 
an absorptive capacity of 259.8 g/h.7 This plant is 
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selected because it is easy to be cultivated and can 
be consumed by the people. Therefore, the planning 
zone needs greenspace with absorption capacity of 
11,397 kg/h.

The existence of the program is expected to 
help reduce CO2 emissions, which is limited to 
the available land. In public greenspace planting  
zig-zag vegetation will provide maximum opportunities 
for sunlight interception. The arrangement of 
planting is according to the Ministry of Public Works 
Regulation number 12 of 2009.8 According to this 
regulation that the distance between vegetation 
should be 4 meters.

Conclusion
 Based on the above results, it can be concluded that 
the existing greenspace vegetation can not absorb 
CO2 emissions from motor vehicles and people. 
Addition of new vegetation with high capacity of 
absorption capacity is needed in conjunction with a 
program of 1 household 1 plant.
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