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Abstract.This research looks at the role of the Government of Pontianak City in raising public awareness in rubbish
recycling. The aim of this research is to gain an understanding of how the Government of Pontianak City in this case the
Cleansing and Landscaping Department of Pontianak raises and develops an individual’s awareness of recycling in the area
of Pontianak. The role of the Cleansing and Landscaping Department of Pontianak in waste management is already quite
good. It can be seen from some work-related activities undertaken as education about waste management, collection,
reducing and recycling waste, and also transporting the waste into polling stations to the final landfill of Batulayang. The
methodology used here is mainly interviewing, observation and data analysis through all material about recycling that is
distributed by the Government of Pontianak City. Methods of promotion recycling in the Pontianak city include; promotion
via website, schools, media, and community consultation. All of the promotion methods of recycling awareness are very
simple, easy to understand, and directly target the whole community in this area. Eventually, the Government of Pontianak
City still has to be more active in order to manage the waste problem, particularly the recycling issue.
Key words: waste management, awareness, recycling, government

I.

Wibowo and Djajawinata (2002) state that an increase in
population added with a growing urbanization are the major
causes of high volumes of waste that have to be managed by
the local government.
Temporary garbage disposal, waste transportation, and
final disposal of garbage is driven by formal institutions such
as government. Neighborhood residents have a role on the
stage of garbage collection, that waste management is
carried from the source. At this stage the citizens of sorting
between wet and dry garbage, while the informal sector are
scavengers and collectors simply collecting and trading
worth selling dry garbage in the can from the citizens.
Strategic efforts undertaken by city government in
addressing waste problem is to encourage community
participation in the management waste by doing waste
reduction at source (households). In order to implement the
policy, city government formed based waste management
pilot project community. Interest pilot community-based
waste management project is to get input how household
garbage can independently managed by the community in
the level of resources, so as to reduce total volume of waste
that must be managed at TPA (Cleansing and Landscaping
Department of Pontianak, 2010).
Pontianak, the capital city of West Kalimantan has a
population of 653,030 people. The area covers of 107, 82
square kilometers, with 6 local authorities (Statistic
Indonesia, 2016). However, the fast rate of population
growth has presented Pontianak’s local government with the
increasing problem of disposing of its rubbish. Everyday
around 1,688 tones of rubbish is generated by the
community. Data obtained in 2015 from the Pontianak’s
Cleansing and Landscaping Department stated that

INTRODUCTION

Recyling involves a set of activities that includes
colleting recyclable materials, sorting and processing
recyclables into raw materials so that it can be used again as
a new product (U.S. EPA, 2005). In some cases it can be
done more than once, eliminating the need to use new raw
material. There are many benefits associated with recycling,
but mainly it reduces the pollution level and it saves the
natural resources and energy that would otherwise be used in
the production of new goods. Recycling also creates new
jobs and increases income generation, particularly in the
developing countries. Indonesia has ratified The Kyoto
Protocol and must participate actively in reducing the green
house gas emission including landfill gas emission. The
rising number of Clean Development Mechanism (CDM)
projects in waste sector approved by the international board
of CDM and proposed by private/public sectors can be the
indicator that the waste management in Indonesia becomes
an important priority in national policy (Hilman, 2005).
CDM project in waste sector is one of some ways to reduce
the GHG emission. Therefore, the Government of Indonesia
(GoI) should courage it more by providing better planning
and implementation in waste management to improve the
involvement of the public and privat sector in CDM Project
for waste sector. However, the current condition of the solid
waste management is far from the adequate Level of Service
(LoS). Inadequate waste policy in national and local level,
low awareness of the community, shortage of budget and
low private participation become main reasons for the low
level of service in Municipal Waste Management (MWM)
(Hilman, 2005).
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Pontianak has one landfill of about 19, 6 hectares, which will
be expanded by the municipal government by an additional
30 hectares.
The role of the community in waste management in the
city of Pontianak in general can be seen in the process of
garbage collection from the house to the temporary dump
site (TPS) coordinated by RT / RW. However, the garbage
collected in general has not been sorted. Community's effort
in waste management has yet to be maximized, because
basically public awareness is still lacking. In addition, most
people today do not have the correct knowledge about proper
waste management. The role of society in the new garbage
collection is currently visible in the area of high population
density of the city. As for the area where the population is
sparse generally people are managing waste individually
based on the perceptions and habits of each.
The research focus will be on how Pontianak City raises
the public’s awareness in recyling their rubbish particularly
the households rubbish. The findings of this research will
provide A baseline data to identify the strategies that may be
applicable to the community of Pontianak City.
To find the strategies used by the Pontianak Government
to raise people’s awareness of recycling household waste. To
evaluate the strategies used by the Pontianak Government to
raise people’s awareness of recycling household waste.

From interviews conducted on the two people above it
produced things such as the following:
1. The office has issued some leaflets and brochure
regarding on the promotion of the rubbish recycling
awareness (as shown in figure 1)
Figure 1. A leaflet showing the promotion of rubbish
recycling by the Cleansing and Landscaping Department

II. METHOD AND MATERIAL
A qualitative approach to research was employed in this
study. Specific methods such as participant in depth
interviews were utilized in the course of gathering the data.
A selective interview was conducted to generate empirical
data about waste management in the Pontianak City
particularly in rubbish recycling activities.
In conducting the interview, a specific participant was
selected as the interviewee. An interview will be defined as a
face-face verbal interchange in which one person,
interviewer, attempts to elicit information or expression of
opinion or belief from another person or persons (Maccoby
and Maccoby in Dunn, 2000). The interview session was
done with approximately 45 minutes. The interview was a
semi structured interview with two of the key staff in the
Cleansing and Landscaping Department of Pontianak. The
participant in this research were Ms. Tinorma Butar Butar,
SH as the head of operational cleansing in Cleansing and
Landscaping Department of Pontianak city and Mr. Didik
Haryanto, ST as the chief of Technical Implementation Unit
Area of Final Landfill of Batulayang (Ka. UPTD TPA
Batulayang).
In this research, the researcher explored the Cleansing
and Landscaping Department of Pontianak, local newspaper,
leaflet and brochures that are used to promote rubbish
management and recycling also the material that can be
found on the internet.

Furthermore, the office also produced another brochure
as you can see in figure 2 below regarding to what they have
been done to the solid waste in the final landfill in
Batulayang. The aim of this kind of promotion is to find the
awareness of the people of Pontianak about how the
government manages their solid waste.
Figure 2. A brochure produced by the Cleansing Department

Data source : Cleansing and landscaping Department of
Pontianak

Data source : UPTD Batulayang, Pontianak
In Article 28 paragraph (1) of the Constitution of the
Republic of Indonesia Number 18 In 2008 on the Protection
and Waste Management, which reads: "The public can play a
role in waste management held by the government and / or
local government ". Management responsibility No garbage
in the community as a producer of waste in line with it,
society as a manufacturer of waste expected to be involved
in total over the five sub system of waste management,
which includes sub-systems institutional, technical and

III. RESULTS AND DISCUSSION
The government in this case the cleansing and
landscaping department has given a high awareness to the
rubbish recycling towards Pontianak city. It has many
programs and support to the community in order to give the
attention and awareness of rubbish recycling to the people of
Pontianak city.
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operational sub-systems, sub-systems of financial, subsystems laws and regulations as well as sub-systems of
public
participation.
According to (Syafrudin, 2004: 102), one of the alternatives
that could be done is implementing a community-based
waste management program, such as waste minimization and
implement 5 R (Reuse, Recycling, Recovery, Replacing and
refilling). Both of these programs can be started from the
source of waste generation up to the location of the landfill.

Figure 3 Cleansing and Landscaping Department of
Pontianak City Website

2. The office also use the internet to promote recycling in
Pontianak city
The Cleansing and Landscaping Department of
Pontianak has put much information about the program,
support and also some socialized activities throughout the
community of Pontianak city. When the researcher asked
about what strategies that the government uses to promote
recycling activities in their area, the interviewee said “
“…the government has put much information though the
internet, with links of the information where people can have
more information about the rubbish recycling…”
A rubbish recycling program through website would be
very effective, as many people in Pontianak city can easily
access the internet from the internet services shop or from
home, office and several schools. However, this still an
exceptional way of promotion of recycling in Pontianak as
there are many people who still do not know about the
internet and how to use this technology. In addition, this
office does have its own website that can be found in
http://www.dkp.pontianakkota.go id. From this website,
people can know much about what the department have been
done to their solid waste also people of Pontianak can share
their complain about the anything that has any relation to the
cleansing and landscaping of Pontianak city (as you can see
in Figure 3 below). Here in the website, people can find
much information about the education, community services,
activities, and what is the newest program from this
department.
Positively, the existence of this website will give a better
understanding and more knowledge for people who read
through it. Therefore, it is very significant opportunity for
the Cleansing and Landscaping Department of Pontianak
City to put the issue of recycling in the website. Due to many
people in Pontianak city who know and can access the
internet better, so it is a good option for the government to
put information about recycling in this office’s website.
Putting information on recycling activities, in particular
about the meaning of recycling, what kinds of activities can
be classified as recycling, what items should be recycled,
and where people must put their recyclable materials is a
good suggestion. This kind of promotion may elicit a good
response from educated people in Pontianak. But, still the
promotion of recycling via websites can only be read and
understood by the educated people who access to the internet
easily. It would not reach the entire layer of Pontianak’s
people.

Data source: dkp.pontianakkota.go.id
3. The use of schools to promote recycling in Pontianak city
As has been done in many cities in Indonesia, promoting
the recycling through schools would be very effective in
Pontianak City. Today, there are many promotion programs
that come to schools and make a discussion forum within
schools especially in high schools. According to the Chief of
the Knowledge of the existence of recycling program and the
knowledge required complying with the rules and
regulations of this program are thought to be the basic issues
that prevent individuals from participating. Salhofer and
Isaac (2002) showed the importance of public relations in
recycling strategies. They believed that public relations
could be used as a tool to educate and motivate individuals
into participating in recycling programs. As Salhofer and
Isaac (2002) pointed out, public relations activities must aim
at specific target groups in order to obtain promising results;
therefore public relations projects must be planned carefully
and professionally, and include an analysis of the target
group and choice of media. In many cases there is plenty of
government support and encouragement for recycling but
limited public participation in recycling.
Boldero (1995) argues that recycling behaviour is likely
to be influenced by situational factors such as the amount of
effort involved, inconvenience, storage space and access to
recycling schemes.
In a study on recycling problems in England, Smallbone
(2003) considered recycling as the best form of waste
management compared to methods involving landfill and
incineration. She found that recycling was an important
waste disposal alternative but there was still a lot of
householders who remained non compliant.
Evison and Read (2001) reiterated the importance of
local authority awareness and promotion campaigns; poorly
designed and implemented campaigns will mean that
participation rates will continue to remain low. Parfitt (2002)
concluded that there are a number of factors that drive
increasing municipal waste arising. These include:
demographics, increased consumer spending, behavioral
changes and changes in waste management practice.
In addition, Pontianak city has already many public and
private schools, these resources will give a better
environment to the recycling program in Pontianak, as there
are many schools that can be involved in the program. The
main emphasis in the recycling program that the Pontianak’s
council has to develop is perhaps in how the program of the
recycling can be familiar with all of the students in this city.
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This can only be reached from the way of the promotion
itself, such as developing a recycling seminar through
school.

themselves in their household. So it is strongly supported by
the government through the Department of Hygiene for
activities like this can continue in the community. And
society itself will be familiar with these waste sorting
activities.

4. Supporting the local based community in concerning the
rubbish recycling program Empowering communities in
waste management by Damanhuri and Padmi (2005) is by
changing the form of behavior based on the need for a clean
environment that can eventually grow and develop
participation in the field of hygiene. Changes shape people's
behavior can be achieved if there is the business community
raised by changing habits, attitudes and behavior towards
cleanliness / trash is no longer based on the necessity or
obligation, but rather based on the value needs. To change
these habits, it is necessary to disseminate the role of the
community is done thoroughly, namely government, private,
and community colleges. It is a collaboration of all
stakeholders to participate in waste management. The
success of waste management greatly depends on the
awareness and willingness to participate from stakeholders.
Cleansing and Landscaping Department of Pontianak
city is very active in community empowerment programs
such as participating in the drafting of the program using a
participatory approach that promotes participation in
accordance with the desire and willingness of communities
RT / RW in Pontianak as the subject of community
development. The model used is a model of community
development. The technique used is the FGD with the
community in order to design a community empowerment
program prepared by the steps as follows: A). Discuss and
determine the issues facing the community in accordance
with the opinion of RT / RW. B). Provide knowledge to the
community and make a choice of a variety of alternative
waste management in accordance with the wishes of the
people so that the drafting of the program.
To date there is an existing waste transportation services
managed by the community in Pontianak. This services is
fully supported by the government as you can see from this
report

Figure 5. The application of Angkuts Pontianak

In the figure 5 above, as we can see there is a new
application that Pontianak’s city has today, this kind of
program should be strongly support by the government in
order to educate people of Pontianak to have a better
perception of their rubbish recycling awareness.
Finally, activity and community participation in the
management of the waste is strongly supported by the
government, especially in waste sorting. This can be seen in
the following piece of news;
Figure 6. News from one of the media in Pontianak City
Pemkot Pontianak Libatkan Masyarakat Kelola Sampah
Rabu, 6 Maret 2013
Pontianak (Antara Kalbar) - Pemerintah Kota Pontianak
melibatkan kelompok swadaya masyarakat (KSM) dalam
mengelola sampah sehingga tercipta lingkungan yang bersih
dan sehat, kata Wali Kota Pontianak Sutarmidji. "Persoalan
sampah, bukan hanya urusan pemerintah, melainkan tugas
bersama dan seluruh lapisan masyarakat," kata Sutarmidji
seusai menyerahkan secara simbolis pengolahan sampah
sistem terpadu kepada KSM di Pontianak, Rabu. Ia
menjelaskan, pengolahan sampah melalui program yang
digulirkan Satuan Kerja Pengembangan Penyehatan
Lingkungan Pemukiman (Satker PPLP) Kalimantan Barat
dengan penyediaan bangunan prasarana dan sarana
pengolahan sampah sistem terpadu sistem 3 R (reduce,
recycle, reuse) di Kelurahan Siantan Tengah dan Sanitasi
Berbasis Masyarakat (Sanimas) berupa WC Umum dan
tempat wudhu di Kelurahan Siantan Hulu Kecamatan
Pontianak Utara patut digulirkan terus. "Kami melibatkan
pengolahan sampah kepada masyarakat yang tergabung
dalam KSM di Kelurahan Siantan Tengah, Kecamatan
Pontianak Utara," ungkap Sutarmidji. Pemkot Pontianak,
menurut Sutarmidji sangat mendukung program tersebut
sebagai upaya menjaga kebersihan lingkungan dengan
melibatkan peran serta masyarakat baik dalam mengelola
sampah menjadi sesuatu yang berguna maupun penggunaan
sanitasi
yang
bersih.

Figure 4. News from One of the media in Pontianak city
Aplikasi ANGKUTS, Solusi Persoalan Sampah Kota
Pontianak
The Ttanjupura Times, 6 Februari 2016
Satu lagi karya membanggakan berhasil dibuat oleh salah
satu mahasiswa Fakultas Teknik Universitas Tanjungpura
Pontianak.Adalah Muhammad Hafiz Waliyuddin, mahasiswa
semester akhir Fakultas Teknik Jurusan Teknik informatika
Universitas Tanjungpura ini telah berhasil membuat sebuah
aplikasi android bernama ANGKUTS yang digadang-gadang
dapat menjadi sebuah solusi dalam mengatasi persoalan
sampah khususnya di kota Pontianak. Mahasiswa yang juga
Ketua Badan Eksekutif Mahasiswa (BEM) teknik ini
mengaku, sangat prihatin dengan permasalahan sampah di
tempat pembuangan akhir (TPA) atau tempat pembuangan
sementara (TPS) di Kota Pontianak yang bisa mencapai 300
ton perharinya. Untuk itulah dirinya tergerak untuk membuat
aplikasi yang dinilainya dapat memberikan solusi untuk
menangani permasalahan sampah ditengah masyarakat.
This application is expected to be one of the solutions for
the community in the activities of waste sorting by
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IV. CONCLUSION
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Each connection link has an associated weight, which,
in a typical neural net, multiplies the signal transmitted.
 Each neuron applies an activation function (usually
nonlinear) to its net input (sum of weighted input
signals) to determine its output signal.
A neural network is characterized by Its pattern of
connections between the neurons (called its architecture) Its
method of determining the weights on the connections
(called its training or learning algorithms) Its activation
function.[5]

I. INTRODUCTION
Neural Networks have been widely used as time series
forecasters: most often these are feed-forward networks
which employ a sliding window over the input sequence[1].
Artificial neural networks are commonly used in identifying
patterns or trends in data, prediction or forecasting,
clustering, and classification. Optimization potential marine
resources affected by the phenomenon of the tide. Tide each
day is not always the same, so tidal predictionsis needed for
the achievement of the utilization of marine resources.
Optimally prediction tides can forecast based on the
previous data.

A. Architecture of Neural Networks
The basic architecture consists of three types of neuron
layers: input, hidden, and output layers. In feed-forward
networks, the signal flow is from input to output units,
strictly in a feed-forward direction. The data processing can
extend over multiple (layers of) units, but no feedback
connections are present. Recurrent networks contain
feedback connections. Contrary to feed-forward networks,
the dynamical properties of the network are important. In
some cases, the activation values of the units undergo a
relaxation process such that the network will evolve to a
stable state in which these activations do not change
anymore. In other applications, the changes of the activation
values of the output neurons are significant, such that the
dynamical behaviour constitutes the output of the network.
There are several other neural network architectures (Elman
network, adaptive resonance theory maps, competitive
networks, etc.), depending on the properties and requirement
of the application.
A neural network has to be configured such that the
application of a set of inputs produces the desired set of
outputs. Various methods to set the strengths of the
connections exist. One way is to set the weights explicitly,
using a priori knowledge. Another way is to train the neural
network by feeding it teaching patterns and letting it change
its weights according to some learning rule. The learning
situations in neural networks may be classified into three

II. ARTIFICIAL NEURAL NETWORK
An Artificial Neural Network (ANN) is an information
processing paradigm that is inspired by the way biological
nervous systems, such as the brain, process information. The
key element of this paradigm is the novel structure of the
information processing system. It is composed of a large
number of highly interconnected processing elements
(neurones) working in unison to solve specific problems.
ANNs, like people, learn by example [2].
ANNs were originally introduced as very simplified
models of brain function, so it is initially instructive to
consider the broad analogies between artificial neural
networks and biological ones. [3].
A technical neural network consists of simple processing
units, the neurons, and directed, weighted connections
between those neurons[4]. Artificial neural networks have
been developed as generalizations of mathematical models
of human cognition or neural biology, based on the
assumption that:
 Information processing occurs at many simple elements
called neurons.
 Signals are passed between neurons over connection
links.
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distinct sorts. These are supervised learning, unsupervised
learning, and reinforcement learning. In supervised learning,
an input vector is presented at the inputs together with a set
of desired responses, one for each node, at the output layer.
A forward pass is done, and the errors or discrepancies
between the desired and actual response for each node in the
output layer are found. These are then used to determine
weight changes in the net according to the prevailing
learning rule[6].

x(t + d) = f (y(t)) where y(t) is the N- ary vector of
lagged x values Normally d will be one, so that f will be
forecasting the next value of x[7].

C. Radial Basis Function Networks
The goal of RBF is to approximate the target function
through a linear combination of radial kernels, such as
Gaussian. Thus the output of an RBF network learning
algorithm typically consists of a set of centers and weights
for these functions. The key aspect of any RBF network
algorithm is capacity control. It is easy to see that any input
data (xi, yi) can be fitted exactly by allowing every data point
to be a center and choosing appropriate coefficients[ 8].
In an RBF network the output neurons only contain the
identity as activation function and one weighted sum as
propagation function. Thus, they do little more than adding
all input values and returning the sum.
idden neurons are also called RBF neurons (as well as the
layer in which they are located is referred to as RBF layer).
As propagation function, each hidden neuron calculates a
norm that represents the distance between the input to the
network and the so-called position of the neuron (center).
This is inserted into a radial activation function which
calculates and outputs the activation of the neuron. RBF
neurons process information by using norms and radial basis
functions[4].

Fig 1 Artificial Neuron

III. ANALYSIS AND RESULTS
Fig 2 Multilayered Arficial Neural Network

A. Data Preparation
In this research used a dataset containing tide variables
recorded every 1 hour over a year. The data is transformed
to daily data using average since the purpose is in making
daily forecasting. Data normalization was applied to this
dataset. The data in the table 1 are the data examples for the
research.

B. Time Series Prediction
A time series is a sequence of vectors, x(t), t = 0,1,… ,
where t represents elapsed time. For simplicity we will
consider here only sequences of scalars, although the
techniques considered generalise readily to vector series.
Theoretically, x may be a value which varies
continuously with t, such as a temperature. In practice,
for any given physical system, x will be sampled to give
a series of discrete data points, equally spaced in time.
The rate at which samples are taken dictates the
maximum resolution of the model; however, it is not
always the case that the model with the highest
resolution has the best predictive power, so that superior
results may be obtained by employing only every nth
point in the series. Further discussion of this issue, the
choice of time lag, is delayed until section 3, and for the
time being we assume that every data point collected will
be used. Work in neural networks has concentrated on
forecasting future developments of the time series from
values of x up to the current time. Formally this can be
stated as: find a function f : RN → R such as to obtain
an estimate of x at time t + d, from the N time steps back
from time t, so that:

TABLE I
EXAMPLE OF TIDE DAILY DATA

Data
…..

01/02/2013

1

0.292

0.324

0.132

2

0.324

0.42

0.196

3

0.42

0.484

0.292

4

0.484

0.484

0.356

5

0.484

0.484

0.356

6

0.484

0.484

0.356

7

0.484

0.484

0.356

B. RBF Architecture for Tide Forecasting

x(t + d) = f (x(t), x(t -1),K, x(t - N +1))

7

Time
12/31/2016

01/01/2013

In this research 7 input neuron, 1 hidden layer with 10
node, and 1 output node are used. Seven neuron in input
layer represent number of day in a week and 1 node in
output layer represent the day after 7 days .

From the results obtained it is concluded that RBF with
using 7-1-1 architecture with 365 tdata can predict tide data
almost accurate with error is 2.03 using MSE,
0.00054445888 using MAD and 0.017392 % using MAPE.

C. The Results
To measurement the result of RBF Minimum Mean
square error (MSE), Mean Absolute Deviation (MAD),
and Mean Absolute Percent Error (MAPE) are used. The
result are shown in table 2.
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