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ABSTRACT 

 

Coastal area is an area that attracts a lot of attention, both in terms of economics, social and 

environment, which is also followed by a multiplier effect. On the other hand, the coast is also vulnerable to 

disasters, when disaster comes, people who live in coastal areas are affected, both material and non-material. 

Mitigation readiness is the main thing that must be done in coastal areas. The purpose of this study is to know 

how far the readiness of disaster mitigation in the coastal area of Kupang City and what mitigation priorities can 

be done in facing  disasters in the coastal areas. This research is conducted in six urban villages which located in 

coastal areas. The method used in this research is interview. The data that obtained then tabulated to know the 

readiness of mitigation in accordance with Perka BNPB guidelines and to analyze mitigation priorities using 

AHP with expert choice. The result of analysis on mitigation readiness shows that all urban villages that are 

sampled are not ready to face disasters, with the total score obtained less than 20 points. As for priority analysis 

based on the criteria, the structural mitigation has a higher point than the other criteria, that is 37.4%. 
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INTRODUCTION 

Coastal areas are ecosystems that are rich in natural resources. The high potential of 

natural resources in this coastal area makes the economic function contained in it followed by 

a multiplier effect that is the development of activities that directly or indirectly related to the 

main economics activity (Marfai, 2011).  

Natural disasters can occur suddenly or through a process that takes place slowly. 

Some types of disasters, such as earthquake, is almost impossible to predict accurately when 

and where it will happen, and the magnitude of its strength; while the other types of disasters 

such as flood, landslide, drought, tsunami and weather anomaly can be predicted before. 

Kupang City is the capital of East Nusa Tenggara Province which is the center of the 

implementation of government and economics administration functions. The city of Kupang 

has the coastal wide of 12,695 Ha and coastal length of 22.7 Km (Baun, 2008). Activities in 
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the coastal areas of Kupang City are mostly dominated by settlements, trade, services, 

industry and tourism. 

Looking at the geographical, geological, hydro-logical and demographic conditions, 

Kupang City area has a high level of vulnerability to disasters, whether caused by natural 

factors, non-natural factors or human factors. The main effect of disasters often cause 

casualties or victims both human lives, environmental damage, loss of property, and the 

impact of non-material and psychological damage.  

Seeing the situation and condition of the coastal areas of Kupang City, it is 

estimated that in the coming years by the increasing number of settlements in the coastal 

areas and the lack of readiness of the government and the community in terms of structural, 

non-structural mitigation and good mitigation management in coastal urban villages, the 

threat of disasters in coastal areas can cause greater physical and non-physical losses, as 

well as can cause more severe environmental damage. This is why the purpose of this 

research is to look at disaster mitigation readiness in Kupang City and which mitigation 

priorities should be prepared in facing disasters.  

 

RESEARCH METHODOLOGY 

1. Population and Sample 

The population of this study is the urban villages in coastal areas of Kupang City, the 

number of urban villages that selected as a sample is six. The selection of urban villages is 

based on the level of disaster risk. The six urban villages that were sampled are Lasiana, 

Oesapa, Pasir Panjang, Fatubesi, Nunbaun Sabu and Namosain. These six urban villages were 

chosen because according to BPBD of Kupang City, these urban villages are located in the 

coastal areas, besides they are belong to the urban villages with big population and ever 

experienced several disasters.  
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For interviews, the selection of sample was done by using purposive sampling 

technique. The samples were chosen based on the consideration that they could represent the 

problem being examined or researched. The samples consist of BPBD of NTT Province,  

BPBD of Kupang City, mitigation experts, BAPPEDA of Kupang City, BMKG, six headmen 

of urban villages and a chairperson of hamlet whose areas are directly located in the coastal 

areas or affected areas.  

2. Data Collecting Technique  

 The ways of data collection are through field observation, questionnaire, interview and 

documentation or written data both narrative and numerical. In general, the research 

procedures consist of: 

a. Data retrieval in the field; 

b. Data normalization and validity test of data; 

c. Data analysis by hierarchical process analysis or Analytic Hierarchy Process (AHP); 

d. AHP results as a decision support (Decision Support System). 

3. Structure and Variable of Research 

The research variables consist of the readiness of urban villages mitigation and 

supporting factors of natural disaster mitigation, namely the functions of structural 

mitigation, the functions of non-structural mitigation and mitigation management.  

For the analysis of urban village which is strong in facing disasters, the questionnaire 

and variable that used follow what has been determined in PERKA BPNP No.1 of 2012 

concerning urban villages that strong in facing disasters, where there are six aspects which 

summarized in sixty question indicators. The scale used in questionnaires related to PERKA 

No.1 of 2012 is an ordinal data with Gutman scale where each question has two options of 

answer namely if the answer is “Yes,” then the score is 1; and if the answer is “No” then the 

score is 0.  
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The data which has been obtained then tabulated and calculated in order to get the 

total number of all indicators that questioned. The scoring result then compared with the 

criteria set by PERKA No.1 of 2012. 

For the analysis of mitigation priority, it was used a questionnaire in order to obtain 

the data on the main priorities in preparing for mitigation in the coastal areas. The variables 

measured in the AHP method are stated in three criteria and nine alternatives that defined as 

shown in figure 1 below. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Criteria Hierarchy Structure 

 

 

4. Data Analysis  

For the determination of urban village which is strong in facing disasters, it is 
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and if the answer is “No” then the score is 0, then the total of scoring result is compared with the 

criteria set by PERKA (Perka BNPB No.1 of 2012).  

The variables both criteria and alternative in order to support decision in AHP 

calculation is calculated using a computer program. The program used to calculate the AHP 

method is the Express Choice 2000 program.  

 

RESULT AND DISCUSSION 

1. The Readiness of Urban Village Which is Strong in Facing Disaster 

By the data of questionnaire distributed in six urban villages in the coastal areas, the 

obtained results shows that all urban villages in the coastal areas of Kupang city are not ready 

to face the disasters. The tabulation results of interview can be seen on table 1. 

Table 1. Results of interview scoring in the Kupang City coastal village 

No Aspects Urban Villages 

  Lasiana Oesapa Pasir Panjang Fatubesi Nunbaun 

Sabu 

Namosain 

1 Legacy 0 0 1 2 0 1 

2 Planning 0 0 2 1 0 0 

3 Institutional 3 0 1 4 1 2 

4 Funding 0 1 1 1 0 4 

5 Capacity development 10 2 2 0 4 6 

6 Implementation of 

Disaster Management 

6 7 3 5 4 5 

 Total 19 10 10 13 9 18 

 Annotation NMC NMC NMC NMC NMC NMC 

Note: NMC = It does not meet the criteria  

Source: Research Result  

 

From the table above, it shows that all urban villages in the coastal areas of Kupang 

city are still not ready in facing disasters, especially if we see from all aspects of mitigation 

assessment set by BNPB. This thing shows how vulnerable of those areas when the disasters 

are coming.  

In terms of funding, all urban villages have not a special funds allocation that prepared 

for emergency conditions. This is unusual problem that must be paid attention because if 

disasters happen, the funds that have been prepared can be utilized. This lack of fund 
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allocation could be due to the majority of the population living in coastal areas are fishermen,  

whom depend heavily on sea products, so it is impossible to collect funds from them, 

otherwise they are very dependent on the Government (Sagala, 2014)  

Besides funding, in terms of legacy, planning, institutional, capacity development and 

the implementation of disaster management in each urban village is still very limited. This 

limitation makes the urban villages which are in coastal areas very vulnerable if the disasters 

come.  

If it is seen from the stages or cycles of disaster mitigation management, the urban 

villages in coastal areas of Kupang City are not ready, they are still at the stage of readiness to 

face disasters. This condition can be seen by: (1) the lack of identification of dangers or 

threats. This stage is needed to identify population and assets that are threatened, (2) the lack 

of mapping of disaster-prone zones, (3) the lack of dissemination to the public on disaster risk 

and anticipation steps , (4) the lack of emergency response on the time of disaster by making 

training or disaster simulation, (5) the lack of public awareness, (6) the lack of strict 

regulations about spatial planning based on mitigation, (7) the lack of the enforcement of 

mitigation regulations. The unpreparedness can be seen from the results of questionnaire 

scoring where there are indicators about the readiness in facing disasters, and here most of 

urban villages do not have anticipated efforts as mentioned in 60 indicators.  

The research results by Wibowo (2015) concerning the value of disaster vulnerability 

in coastal urban village of Kupang city emphasize that if disaster happens in coastal areas of 

Kupang city then it will have a big impact.  
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Figure 2. The Map of Urban Villages which are not Strong in Facing Disaster  

in Research Area, the Coast of Kupang City. 

 

From the map above, it can be seen that the urban villages marked in red are the urban 

villages that do not meet the criteria as strong urban villages in facing disasters, namely 

Lasiana, Oesapa, Pasir Panjang, Fatubesi, Nunbaun Sabu and Nomosian. According to Ma'arif 

(2007) in Rante, et al (2013) one of the causes of victims and damage due to disasters is the 

lack of household / community preparedness, in addition to the rapid development of city, 

especially in coastal areas causing the risk of disaster increasingly large because of abrasion,  

rising water to the mainland tidal wave (Diposaptono, 2003).  

2. Mitigation Readiness in Coastal Areas of Kupang City Based on AHP  

The analysis was carried out through interview to find out disaster mitigation 

preparedness in coastal areas of Kupang City. Interview was conducted with respondents who 

had expertise in the field of mitigation, namely BPBD of NTT Province, BPBD of Kupang 

City and mitigation expert from Nusa Cendana University. The results of the interview then 
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analyzed using expert choice 2000. The complete analysis results can be seen in Figure 3 

below.  

 
Figure 3. Analysis  Results of Criteria Point 

  

From the analysis results, it is known that what is needed to prevent the occurrence 

disasters today, firstly, structural mitigation with point result: 0.374 or 37.4%. Secondly, non-

structural mitigation with point result: 0.346 or 34.6%. Thirdly, mitigation management with 

point result: 0.280 or 28% and inconsistency point: 0.01 or 1%. This is in accordance with 

what Saaty wrote (1984) in Roman (2014) that the calculation results of point value must not 

have inconsistency value > 0.10 or 10%. If the inconsistency value is greater than 10%, it can 

be said that the calculation results are not valid enough. The structural mitigation is important 

point that must be done in this research because it is consistent with observations in the field. 

Besides there are dikes that have been damaged so cannot block  the coming waves.  

An integrated approach to managing flood risk in this case tidal flood caused by wave 

surges in a coastal area is a combination of flood risk management both structural and non-

structural (Brody et al., 2009). The characteristics of structural approach to reduce the risk of 

flood are technical aspects (engineering), physical approach, and emphasis on the aspect of 

danger (hazard). Characteristics of non-structural approach to reduce the risk of flood disaster 

are non-technical aspects (social-cultural), focusing on people, and emphasizing on 

vulnerability aspects.  
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CONCLUSION 

The result of analysis shows that disaster mitigation preparedness in coastal areas of 

Kupang City has not been prepared for mitigation, especially in six urban villages. Based on 

AHP analysis, the priority criteria that must be done in coastal areas of Kupang City in order 

to minimize the impact of disasters are structural mitigation, in addition to the spatial priority 

based on mitigation that must be done in all coastal areas of Kupang City.  

 

SUGGESTION 

Suggested to: 

1. The Government of East Nusa Tenggara Province and the City of Kupang in order to: 

a. Carry out the mitigation efforts to reduce the risk of disasters, both through physical 

establishment and enhancing the ability of the community especially in coastal areas. 

b. Can pay more attention to the condition of people in coastal areas, especially the 

arrangement of disaster-prone areas by repairing the dykes that damaged in urban 

villages of Lasiana, Oesapa, Pasir Panjang, Namosain and Nunbaun Sabu and designing 

spatial planning based on mitigation. 

2. To the society: 

a. Increasing the readiness to face disasters. 

b. Awareness to recognize the types and characteristics of disaster threats that exist in their 

areas. 

  

REFERENCIES 

Arikuanto, S. 1998. Prosedur Penelitian Suatu Pendekatan Praktek. Rineka Cipta. Jakarta. 

Bakti, L.M, 2010. Kajian Sebaran Potensi Rob Kota Semarang Dan Usulan Penanganannya. 

Tesis. Program Magister Teknik Sipil, Program Pasca Sarjana, Universitas 

Diponegoro,  ,Semarang 



PART III 
ENVIRONMENTAL STUDIES DEVELOPMENT 
 

80 | The Second International Seminar on Sustainable Development in Country Border Areas 
 

Baun P.I, 2008. Kajian Pengembangan Pemanfaatan Ruang Terbangun di Kawasan Pesisir 

Kota Kupang. Program Pascasarjana Magister Teknik Pembangunan Wilayah dan 

Kota Universitas Diponegoro Semarang    

Caceres I, Sanchez-Archilla A, Alsina J, Gonzalez-Marco D, 2005. Coastal dynamics 

around a submerged barrier. 5th International Conference on Coastal Dynamics, pp 

158-162. 

Daud A, 2010. Banjir Rob di Semarang. Di unduh dari 

http://abudaud2010.blogspot.com/2010/11/banjir-rob-di-semarang.html pada tanggal 

3 Februari 2015 

Dattatri J, Raman H and Shankar N.J, 1978. Performance Characteristics of Submerged 

Breakwater, Proc. of the 16th Coastal Engineering Conf., Hamburg, Germany, 

pp.2153-2171. 

Diposaptono S, 2003. Mitigasi Bencana Alam di Wilayah Pesisir Dalam Kerangka 

Pengelolaan Wilayah Pesisir Terpadu Di Indonesia. Alami, Volume 8. No. 2  

Durgappa H.R. 2008. Coastal Protection Works. Proceedings of COPEDEC VII,  

Habibullah. Kebijakan Penanggulangan Bencana Berbasis Komunitas: Kampungsiaga Bencana 

Dan Desa/Kelurahan Tangguh Bencana. Informasi Vol 18, no 02 tahun 2013. 

Heribertus H, Sugiyanto S. Penentuan Kompetensi Mahasiswa Berdasarkan Prestasi 

Akademik, Sertifikasi Kompetensi, Minat, dan Kegiatan Pendukung, Jurnal Teknologi 

Informasi-Pascasarjana Teknik Informatika Udinus, 5, 2, 766-774. 2009 

Lohjayanti A, Ismayana A, Marimin. Keragaan Kinerja Dan Sistem Penunjang Keputusan 

Pengendalian Proses Produksi Gula Kristal Di PT. Rajawali II Unit Pabrik Gula Jati 

Tujuh-Majalengka; Jurnal Teknik  Industri,. Vol. 19(3), 170-181, 2010 

Marfai M. A, Pratomoatmojo N.A, Hidayatullah, T.K, Nirwansyah A. W, Gomareuzzaman 

M, 2011. Model Kerentanan Wilayah Pesisir Berdasarkan Perubahan Garis Pantai 

dan Banjir Pasang (Studi Kasus: Wilayah Pesisir Pekalongan). Magister 

Perencanaan dan Pengelolaan Pesisir dan Daerah Aliran Sungai (MPPDAS). 

Program S-2 Geografi , Fakultas Geografi  Universitas Gadjah Mada, Jogjakarta. 

Oktariadi. Penentuan Peringkat Bahaya Tsunami dengan Metode Analytical Hierarchy 
Process (Studi kasus: Wilayah Pesisir Kabupaten Sukabumi), Jurnal Geologi 

Indonesia, Vol. 4, No. 2, 103-116 2009 

Peraturan Kepala BNPB Nomor 1 Tahun 2012 tentang Pedoman Umum Desa / Kelurahan 

Tangguh Bencana  

Peraturan Kepala BNPB Nomor 2 Tahun 2012 tentang Pedoman Umum Pengkajian Resiko 

Bencana 

Prasetio, Fauzi Budi, 2010, “Simulasi Numerik Transportasi Sedimen di Pantai Cirebon 

Akibat Pengaruh Gelombang dan Sedimentasi dari Sungai”, Tesis Magister Kelautan, 

ITB 

Rangga C. K dan Supriharjo D. Mitigasi Bencana Banjir Rob di Jakarta Utara. Jurnal Teknik 

Pomits Vol. 2, No. 1 2013 

Roman F. M; 2014 Kontribusi Limbah Domestik Penduduk Di Sekitar Sungai Biknoi 

Terhadap Kualitas Air Bendungan Biknoi Sebagai Sumber Air Baku Minum Serta 

Upaya Penanganannya. Thesis Magister Ilmu Lingkungan Pascasarjana Universitas 

Nusa Cendana, Kupang.   

Sagala S, Yamin D, dan Wimbardana R, 2014. Adaptasi Non Struktural Penduduk Penghuni 

Permukiman Padat terhadap Bencana Banjir: Studi Kasus Kecamatan Baleendah, 

Kabupaten Bandung. Working Paper Series No. 5 Februari 2014.  

Saptadi G dan Djamal H.  Kajian Model Desa Tangguh Bencana Dalam Kesiapsiagaan 

Penanggulangan Bencana Bersama BPBD D.I Yogyakarta. Jurnal Penanggulangan 

Bencana Volume 3 Nomor 2, Tahun 2012 

http://abudaud2010.blogspot.com/2010/11/banjir-rob-di-semarang.html


PART III 
ENVIRONMENTAL STUDIES DEVELOPMENT 

 

 

81 | Proceedings 
 

 

Sugito N.T, 2008. Tsunami. Jurusan Pendidikan Geografi FPIS. Universitas Pendidikan 

Indonesia 

Turban E, Aronson, J.E, Liang, T.P. 2005. Decision Support Systems and Intelligent 

Systems. Jilid 1,Edisi 7, diterjemahkan oleh: Dwi Prabantini,Andi, Yogyakarta. 

Undang-Undang Republik Indonesia Nomor 18 Tahun 2008 Tentang Konservasi 

Sumberdaya Alam dan Lingkungan 

Undang-Undang Republik Indonesia No. 24 Tahun 2007 tentang Penanggulangan Bencana, 

Van der Meer, J.W, 1991. Stability  and Transmission at Low Crested Structures, Delft 

Hydraulics Publication No. 453. 

Walpole E.R, Myer R.H, Myers S.L, Ye K. 2007, Probability & Statistics for Engineers &; 

Scientists. Pearson Prentice Hall,London. 

Wibowo  U.T, 2015. Kajian Kerentanan Fisik Dan Non Fisik Masyarakat Pesisir Dalam 

Pengelolaan Daratan Secara Berkelanjutan Ditinjau Dari Prespektif Mitigasi 

Bencana Di Wilayah Pesisir Kota. Tesis Ilmu Lingkungan Pascasarjana Universitas 

Nusa Cendana. 

Yuanita  N, 2007. Development of Cimanuk River Delta, Indonesia, Dissertation, 

Water Engineering and Management, Asian Institute of Technology. 

Yusran.  A. 2006. Kajian Tata Guna Lahan Pada Pusat Kota Cilegon, T e s i s  

Program Pascasarjana Magister Pembangunan Wilayah dan Kota. Universitas 

Diponegoro. Semarang. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


