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Abstract 

The flood disaster has caused much harm to human life. Efforts to reduce the losses incurred by the policy 

directed the development of disaster-based residential areas based. The purpose of determining the direction 

of the policy of settlement development in the area of flood hazard in Limapuluh Kota District. To determine 

policy direction using AHP approach by involving 25 experts from related institutions. To determine the 

sustainability of development using the MDS approach. The result of policy analysis of the development of 

settlement area in the flood hazard area shows that there are three alternatives, namely a) disaster education; b) 

increased socialization in the flood hazard zone, and c) disaster-based space planning. In addition, the analysis 

of the sustainability of the development of residential areas shows that the institutional and legal dimensions 

are still low. Therefore, it is necessary to have the firmness and consistency of the government in spatial 

planning. 
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Introduction  

Disaster hazards are geological, geological, social, cultural, political, economic, and technological 

conditions in an area for a certain period of time that reduce the ability to prevent, mitigate, reach preparedness 

and reduce the ability to respond to impacts bad danger. Efforts that can be done in order to prevent or minimize 

the adverse effects of the flood disaster ie: mitigation (UU Number 24/2007; Hermon, 2009; Hermon, 2012; 

BNPB, 2012; Hermon, 2014a). Limapuluh Kota Regency in the period 2010-2017 there was an increase of 

flood disasters both from the frequency of affected areas. Mitigation efforts that can be done to minimize the 

impact of flood risk by determining the direction of mitigation policy in the flood danger zone in Limapuluh 

Kota District. Limapuluh Kota District based on physical characteristics has a very dangerous area for flood 

disaster, among others: a) the morphology of the area about 25% is relatively flat area (0-8%); b) about 70% 

of Limapuluh Kota District of primary forest area switches to secondary forest area; c) increasing rainfall 

intensity in upstream watershed areas (Hermon, 2014b; Hermon, 2017); and d) the development of settlement 

areas in the starting zone of the origin of the fluvial process (Umar and Dewata, 2017). 

Floods can be defined as relatively high watercourses at the soil surface and cant be accommodated 

by drainage or river channels, thus transcending the river bodies and causing puddles or flows in quantities 

exceeding normal and causing harm to humans (BNPB 2012; Wardhono et al., 2012; Hermon, 2018a; Hermon, 

2018b). According to Asdak (1995), Bechtol and Laurian (2005), that floods are influenced by three factors, 
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namely meteorology, watershed characteristics, and human behaviour. Mudelsee et al., (2003), Popovska et 

al., (2010), Wardhono et al., (2012), Putra et al., (2013), and Umar (2016a) stated that the increase in rainfall 

intensity can lead to flooding, the increase of rainfall is influenced by the global temperature increase factor 

that impact the acceleration of the hydrological cycle. Kodoatie (2013); Umar et al., (2016b) floods can be 

influenced by the characteristics of watersheds (DAS) in the form of landform, elevation, soil type, and slope. 

In addition, Kodra and Syaurkani (2004); Personal et al., (2006); Kodoatie (2013);  Yüksek et al., (2013); 

Hermon 2015; Hermon (2016a); Hermon (2016b); Hermon (2017); Hermon et al., (2017), states that 

community behaviour in land use can worsen the occurrence of floods. 

 

 

Method  

 

This research was conducted in Limapuluh Kota District, West Sumatera Province. Geographically 

Limapuluh Kota District is located on longitude 100015 'BT - 100053'BT and latitude 0025'LU - 0025'LS. The 

study took place for six months, in July - December 2017.  Fig. 1 presented the administrative research location. 

 

Figure 1. Administrative research location. 

 

Data analysis technique 

Mitigation policy direction is determined based on expert opinion using AHP (Analytical Hierarchy 

Process) method. Experts will determine scores based on a 1 to 9 scale by pairwise comparison. According to 

Saaty (1983), Marimin and Maghfiroh (2010) scale 1 through 9. The value and definition of expert opinions 

on a comparative scale are in Table 1. 

Table 1. Assessment criteria in AHP 

Value Description 

1 A is just as important as B 

3 A is slightly more important than B 

5 A is clearly more important than B 

7 A is clearly more important than B 

9 A is absolutely more important than B 

2, 4, 6, 8 When in doubt between two adjacent values 

Source: Saaty (1983), Marimin and Maghfiroh (2010) 
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Experts used for the determination of the direction of mitigation policy come from Universities, 

NGOs, BAPPEDA Limapuluh Kota District, community leaders, UNP Disaster Studies Center, and BPBD 

Limapuluh Kota District. The number of experts used for the determination of mitigation policy direction in 

flood zones is 25 experts. Furthermore, the hierarchical structure of the policy direction of the flood hazard 

area in Limapuluh Kota District is presented in Fig. 2. 

 

 

Figure 2. The hierarchy structure of the policy directives of the flood hazard settlement areas 

 

To determine the residential area sustainability analysis in the flood hazard zone using the MDS 

approach. The scale used in the MDS approach is the liker scale. The value is determined based on the opinion 

of experts who understand the problem of settlement and flood disaster. The dimensions used in the 

sustainability analysis are divided into four, namely: socioeconomic, biophysical, legal, and institutional. Each 

of these dimensions breaks down into several sub-dimensions (Umar and Dewata, 2017). 

 

Results and Discussion  

Limapuluh Kota district has a population growth rate of 1.9% per year. According to Sadyohutomo 

(2008); Mutaáli (2012); Umar and Dewata (2017), that high population growth in a region will create conflicts 

between land use. Kaur et al., (2004), Personal et al., (2007), Putra et al., (2017), added high population growth 

will lead to a shift in the ecological function of space, waking space is more dominant and urges the natural 

space to change function. Changes in the ecological function of the space will lead to a reduction in the ability 

of the land to absorb water during the rainy season. 

Flood disaster in Limapuluh Kota District in 2010-2017 period has increased the frequency of the 

occurrence and extent of areas affected by the flood disaster. The flood disaster in February 2017 has soaked 

about 1,000 ha of rice fields and 4,000 houses. Asdak (1995); Hermon et al., (2018a) state three main factors 

causing flooding in a region, namely: the high intensity of rainfall in a long time, the characteristics of 

watersheds, and community behaviour. The results of flood hazard analysis in Limapuluh Kota District, about 

6.2% have high hazard, 54% medium hazard, and 38,8% are flooded safe zone. Furthermore, when compared 

with land use settlement area of about 27% enter in the very vulnerable category. Fig. 3 presents the flood 

hazard zones in Limapuluh Kota District. 
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Figure 3. Zoning map of flood hazard in Limapuluh Kota District. 

Limapuluh Kota District has about 6,2 percent of the high hazard zone of flooding. Therefore, it is 

necessary to formulate policy measures in the form of regulation, conservation, and mitigation. The results of 

the analysis of each of these criteria by using AHP method obtained three alternative main policy directions 

are: a) disaster education; b) increased socialization in flood hazard zones; and c) disaster-based space planning. 

Fig. 4 is presented as a result of the analysis of sustainable development policy on the flood hazard zone. 

 

Figure 4. Policy directives of the flood hazard settlement areas. 

Sustainable development is a development that utilizes natural resources optimally for the needs of 

the present generation without ignoring the need for future generations. In the context of sustainable 

development land use that a development must be a plan that takes into account all interests and without leaving 

environmental damage for the present generation and future generations. Evaluating land suitability and 

prioritizing the development of settlement areas is one form of policy directives that can be done in a 

sustainable manner. The description of the condition of sustainability in land use in Limapuluh Kota District 

is determined by the analysis of MDS (Multi-Dimensional Scaling). The dimensions of the assessment are 

differentiated into four categories: biophysical, socioeconomic, legal and political, and institutional. The 

analysis of the four dimensions shows that socioeconomic dimension is sustainable, biophysical dimensions 

are sustainable, and the dimensions of law and institutions are not sustainable. The results of the sustainability 

analysis in land use are presented in Fig. 5. 
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Figure 5. Sustainability analysis in land use. 

 

Conclusion 

Limapuluh Kota District has about 6,2 percent of the area with high hazard to flood. The results of 

the analysis of each of these criteria by using AHP method obtained three alternative main policy directions 

are: a) disaster education; b) increased socialization in flood hazard zones and c) disaster based space planning. 

The dimensions of the assessment are differentiated into four categories: biophysical, socioeconomic, legal and 

political, and institutional. The analysis of the four dimensions shows that socioeconomic dimension is 

sustainable, biophysical dimensions are sustainable, and the dimensions of law and institutions are not 

sustainable. 
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