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Abstract  The Probolinggo-Lumajang area is an access 

road that is one of the development priorities. Therefore, it 

is necessary to study the connectivity of the road 

infrastructure. Improvements in connectivity are carried 

out to facilitate the movement of people who will cross the 

area and also increase the potential in the area. With the 

improvement in access, developments in other fields in the 

region can therefore increase. The main purpose of this 

study is to analyze the accessibility and connectivity of the 

road that connects Probolinggo and Lumajang districts. 

This study used the accessibility index analysis and 

connectivity index analysis. The results showed that the 

accessibility index has a medium density category. The 

medium density category has a minimum accessibility 

index value of 0.50, so the accessibility index value of the 

Probolinggo-Lumajang Connecting District is categorized 

as not appropriate (low) with the existing parameters of 

0.02 or less than 0.50. The connectivity index value in each 

link between the connecting sub-districts has 2 

classifications, namely low and high. The results of this 

study contributed to the Governments of Lumajang 

Regency and Probolinggo Regency in preparing directions 

to improve the accessibility of the Lumajang - Probolinggo 

road section by offering a solution to adding 2 new road 

alignments, namely Tiris Road to Ranuyoso Road and 

Kuripan Road, Bantaran Road to Ranuyoso Road with road 

lengths of 14.08 km and 9.50 km respectively. The addition 

of a new road alignment was carried out as an alternative 

for drivers to be able to go directly to the primary collector 

road by avoiding congestion caused by market activities. 

Keywords  Accessibility, Connectivity, Road, 

Probolinggo 

1. Introduction

Transportation and land use are closely related and form 

a land use transport system. Land use and transportation 

influence each other. Good land use requires transportation 

that can accommodate their needs, but poor transportation 

will hinder other land use activities. On the other hand, 

transportation that does not serve a land use will provide 

minimal benefits. Transportation activities are a link 

between 2 land use locations which may be different but 

may also be the same [1]. Geographic distribution patterns 

of land use (activity system), capacity and location of 

transportation facilities (network system) are combined to 

obtain volume and traffic patterns (movement system). The 

volume and pattern of traffic on the transportation network 

will have a reciprocal effect on the location of new land use 

so that infrastructure improvements are needed. The 

following is a diagram illustrating the relationship between 

land use and transportation [2,3]. 
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Figure 1.  Concept of Land Use and Road Network Interaction Model [3,4] 

Changes or increases in land use will generate travel, and 

increase the level of demand for movement which 

ultimately requires the provision of transportation 

infrastructure. Procurement of transportation infrastructure 

will increase the power of partial relations. Increased 

connectivity will increase the value/price of land, and in 

turn will determine the choice of location which ultimately 

results in increased land use.  

Accessibility is a measure of comfort or convenience 

regarding the way land use locations interact with each 

other and an assessment of the ease, with which a location 

can be reached through the transportation network system 

[5]. The concept of accessibility can be used to identify 

problems in an area that need to be solved and evaluate 

plans and policies. Accessibility can be measured by 

calculating the distance from one location to the destination. 

Locations that are close together can be judged to have high 

accessibility and conversely locations that are far apart 

have low accessibility. Accessibility assessment is based 

on [5] that is, if the land uses are close to each other and 

transportation links between land uses have good 

conditions, the accessibility value is high. If the activities 

carried out are far apart from one land use to another and 

the transportation connection is poor, the accessibility 

value is bad. Accessibility assessments with various 

conditions as in the table described can have an 

intermediate value.  

In general, accessibility can be interpreted as 

convenience. Statements about the ease or difficulty of the 

location in accessibility are very difficult to measure 

because these statements are considered subjective and 

qualitative, therefore the measurement of accessibility 

requires a quantitative assessment. The measurement of 

accessibility considers the ease of reaching the location to 

be addressed with the size of the distance traveled, travel 

time, completeness and quality of the available 

infrastructure facilities. Quantitative measurements of 

accessibility can be calculated using the Road Minimum 

Service Standard (SS) formula in accordance with [6]. The 

measurement of the accessibility index is then analyzed 

according to the performance parameters of the Road 

Minimum Service Standards.  

Analysis of the Connectivity Index in transportation is a 

simple depiction of the transportation system with the aim 

of solving the connectivity problems formed by the road 

network. Analysis of the Connectivity Index in 

transportation has the aim of determining the minimum 

route of motion on the transportation network. The 

connectivity index compares the number of units contained 

in a settlement in the area studied with the number of road 

networks as a transportation system in the area. The 

minimum movement route on the transportation network is 

explained through the travel time and costs generated on 

the transportation network. The measure used in this 

analysis is to use the beta index. Beta index is an indicator 

used to measure the level of relationship of an area 

connected by a road network. The calculation result of the 

beta index is one of the best indicators. The beta index is 

measured based on the percentage that may occur in the 

formation of a road network node. The data used in 

calculating the connectivity index is the number of roads 

connecting an area and the number of settlement units in an 

area. The following is the formula for calculating the 

connectivity index [7]. 

There are several studies related to accessibility and 

connectivity, such as [8,9,10,11]. They discuss the 

interrelationships between the built environment and 

accessibility that affect the imageability and human 

experience of cities into lanes, edges, districts, nodes, and 

landmarks, assessing road network resilience with 

accessibility comparative analysis. Road sections are 

removed according to different types of elimination: 

random order, deterministic criticality sequence, and 

deterministic sequence in areas with a high risk of flooding 

[12]. Accessibility is a key measure of the vulnerability of 

the road network to disturbances such as flooding. 
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However, studies comparing the contribution of parameters 

to the accuracy of accessibility-based vulnerability 

assessments are lacking [13]. 

The Probolinggo-Lumajang road section has an 

intersection condition with an accident risk ratio of 160 

(medium category) and road damage conditions with a ratio 

of 20 (negligible category). The Probolinggo-Lumajang 

area is an access road which is one of the development 

priorities, so it is necessary to study the connectivity of road 

infrastructure. Improvements in connectivity are carried 

out to facilitate the movement of people who will cross the 

area and also increase the potential in the area. With the 

improvement of access, it can increase development in 

other fields in the region. This research was conducted to 

analyze the connectivity of the road network that connects 

the Lumajang-Probolinggo area. The connectivity between 

these areas is measured through the accessibility index and 

the level of services of the road. After analyzing the 

connectivity between regions, the next step will be to 

develop appropriate directions in increasing the 

accessibility of the road connecting Probolinggo Regency 

and Lumajang Regency. 

2. Materials and Methods 

Analysis of physical characteristics conducted in the 

study area is used to determine the physical condition of 

the road, the number of nodes, the number of sections and 

the land use around the road. The physical characteristics 

of the identified roads refer to [14] concerning Roads. 

Analysis of Traffic Flow Characteristics 

This analysis was conducted to determine the 

characteristics of traffic flow in the study area. Traffic flow 

characteristics are seen using traffic volume calculations. 

Traffic volume calculations were carried out at the exit and 

entry points of the study area and two-way calculations. 

The condition of the study was carried out during the 

Covid-19 pandemic, so it was necessary to make 

adjustments to normal conditions. Vehicle movement data 

in pre-pandemic conditions used data obtained from the 

Probolinggo – Lumajang - Jember Road Infrastructure 

Connectivity Improvement Study in 2020. Adjustments 

were made by looking at the ratio of vehicle movement data 

in normal conditions with vehicle movement data in 

pandemic conditions. The comparison ratio of normal and 

pandemic conditions is then used to adjust the data obtained 

during the pandemic. Furthermore, the converted vehicle 

volume data is then converted based on the Light Vehicle 

Unit with the following classification. 

 

Table 1.  Light Vehicle Unit Standard 

No. Type Class 
Light 

Vehicle Unit 

1. 
Car, oplet, 

microbus, pickup 
Light Vehicle (LV) 1,0 

2. 
Small bus, 2as 

truck 

Medium Heavy 

Vehicle (MHV) 
1,3 

3. 
3us truck, trailer 

truck 
Big truck (LT) 2,5 

4. 2as bus, 3as bus Big Bus (LB) 1,5 

5. Motorcycle Motorcycle (MC) 0,6 

6. 

Rickshaws, 

carriages, carts. 

bicycle 

Non-motorized 

vehicles 
0,5 

The road accessibility index is examined through 

quantitative measurements based on the formula for 

Minimum Service Connectivity Standards. Accessibility 

index value is obtained by measuring the ratio of the entire 

area of the road in the study area and then divided by the 

total area of the study area. The index results that have been 

obtained will then be adjusted to the existing standards to 

see if the accessibility value has met the standard or not. 

The standard parameter to measure the suitability of the 

accessibility index value uses the Minimum Road Service 

Standard parameter for the accessibility index. 

Accessibility Index = 

Ratio of Built Area to Road Area (Km)

Total Area (Km)2        (1) 

The connectivity index value is carried out by first 

identifying the number of segments connected to the entire 

hierarchy in each sub-district that has been determined to 

be the study area, and the settlement unit which in this 

study uses village units. After identifying the number of 

road network segments and the number of settlement units. 

β = 
e

v
                  (2) 

Description: 

Β = Connectivity Index 

e = Number of road network segments that connected in 

an area 

v = Number of settlement unit 

The results of the connectivity index are further 

classified to determine the internal classification including 

low, medium and high. Classification is done by 

determining the range of connectivity index values based 

on the lowest and highest connectivity index values. The 

connectivity index values in each sub-district and the 

connectivity between sub-districts are classified internally 

based on the range of connectivity index values that have 

been calculated. 
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Figure 2.  Research Framework 

2.1. Primary Survey 

The primary survey was conducted in the form of direct 

observation/observation in the study area by observing, 

researching and measuring events in real time. The primary 

survey conducted in the study area was to determine the 

existing condition of road characteristics, and traffic 

conditions on the Probolinggo-Lumajang Road. The 

Probolinggo-Lumajang road surveyed has a length of 12.85 

km which consists of Jalan Raya Ranuyoso along 5.54 km, 

and Wates Wetan Road along 2.64 km in Ranuyoso District 

and Malasan Tegalsiwalan Road along 4.76 km in the 

District. Tegalsiwalan. The implementation of the primary 

survey requires a minimum of 5 surveyors to carry out all 

primary data collection in this study. 

The location of the traffic volume survey was carried out 

at the very end point on Probolinggo-Lumajang Road, 

namely at the south and north ends of Probolinggo-

Lumajang Road. The method used to calculate the volume 

of traffic is to use a counting tool (counter) which is then 

recorded on the traffic survey form that has been prepared. 

Traffic volume calculations are carried out at the survey 

location points discussed in the next discussion and carried 

out at peak times. Peak Time is determined based on time 

with high traffic density conditions. The survey was 

conducted on the selection of days on weekdays and the 

selection of days on weekends. The selection of days on 

weekdays and weekends is done by considering days when 

traffic is heavy. Based on traffic volume data on each road, 

it can be used as a reference to determine the peak time to 

be used. The following is the traffic volume data on 

Probolinggo-Lumajang Road. 

2.2. Secondary Survey 

The secondary survey is carried out with activities in the 

form of collecting data contained in a document. Secondary 

data was obtained from several agencies, including: 
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Table 2.  Secondary Data Required 

No. Agencies Data Required 

1 Bappeda of Lumajang  
Regency Road Map of Lumajang Regency, Types, functions, and conditions of 

Lumajang Regency roads 

2 Bappeda of Probolinggo 
Regency Road Map of Probolinggo Regency, Types, functions, and conditions of 

Probolinggo Regency roads 

3 
Lumajang Regency 

Transportation Service 
Type, function, and condition of Lumajang Regency roads 

4 
Probolinggo Regency 

Transportation Service 
Type, function, and condition of Probolinggo Regency roads 

 

2.3. Sampling 

Sampling method is an activity of collecting data and 

information by noting a small part of the object of 

observation which is part of the whole object of observation 

or called the population [15]. The sample is part of the 

whole and the characteristics of the total existing 

population [16]. Researchers will use samples due to 

limited costs, time, or energy. Sampling technique is a 

technique in taking the number of samples [16]. Sampling 

on the object of observation is done by sampling technique. 

The value obtained from data collection using the sampling 

technique produces data that has an approximate value 

(estimated) which contains an error value (error), but with 

statistically and logically accepted limits. The disadvantage 

of using this sampling technique is that the results have 

some deviations compared to taking data on the entire 

population, but the sampling technique has several 

advantages. The advantages of using the sampling 

technique are the low cost of research, saving time and 

money, and being able to take actual data (up to date). 

Data collection on the sampling technique is done by 

taking data on a number of samples in the population. It is 

said to be a sample if the researcher has a goal to generalize 

the research results from the sample data. Generalizing is 

the researcher makes research conclusions as applicable to 

the population [17]. The sampling technique in this activity 

is carried out by counting the number of samples that will 

be determined from the population of buildings along the 

road in the study area. The method is used for sampling 

using a random sampling method (strafied random 

sampling). 

The road section studied to measure the connectivity of 

the road network between the two regencies is a connecting 

road between the two regencies (Probolinggo Regency and 

Lumajang Regency). The road that connects between 

districts is taken on a road that is directly adjacent to the 

district boundary, namely Jalan Probolinggo-Lumajang 

which is located in Ranuyoso District and Tegalsiwalan 

District. The road section was chosen because the road 

segment serves as a liaison between districts and sub-

districts. The Probolinggo-Lumajang road section is a 

liaison between Probolinggo Regency and Lumajang 

Regency as well as a liaison between sub-districts, namely 

Leces District, Tegalsiwalan District, and Ranuyoso 

District. On the Probolinggo-Lumajang road, the segment 

of the road under study is determined. The road segment is 

determined based on the intersection point found on the 

Probolinggo-Lumajang Road with the Tegalsiwalan 

Highway and based on the density of land use which 

influences the pull on the Probolinggo-Lumajang road 

section. 

3. Results and Discussion 

The connecting area of Probolinggo Regency and 

Lumajang Regency which is the focus of the area studied 

in this study consists of 6 sub-districts spreading between 

two districts. Each of these districts has different 

characteristics and characteristics. The characteristics of 

each sub-district that will be discussed include the 

administrative boundaries of the area, the physical 

condition of the area, topography, slope class and 

transportation. 

Table 3.  Spatial Patterns the connecting area of Probolinggo-Lumajang 
Regency 

No Land Use Area (Ha) 

1 Settlement 3.696,52 

2 Protected forest 4.385,18 

3 Production forest 8.434,97 

4 Plantation 1.470,55 

5 Irrigation Paddy 6.933,34 

6 Rainfed Rice Fields 409,83 

7 Shrubs 646,02 

8 Vacant land 320,64 

9 Moor 17.402,20 

10 Ranu Lake 59,01 

11 River 11,74 

Total 43.770,00 
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The connecting area of Probolinggo-Lumajang Regency 

generally has a larger unbuilt area than the built-up area. 

Based on [18] and [19,20] the undeveloped area in the 

connecting area of Probolinggo-Lumajang Regency is 

40,073.48 Ha, while the built area is 3,696.52 Ha. The 

connecting area of Probolinggo-Lumajang Regency is 

dominated by fields/fields and forests with an area of 

17,402.20 Ha each and a forest area of 8,434.97 Ha.  

Ranuyoso and Tegalsiwalan sub-districts are sub-

districts located at the northern and southern ends of 

Lumajang and Probolinggo regencies so that Ranuyoso and 

Tegalsiwalan sub-districts are sub-districts that serve as 

entry and exit gates for vehicles from the direction of 

Probolinggo-Lumajang Regency and the other way around. 

The road network in the connecting area of Probolinggo-

Lumajang has 3 classes of road network systems, namely 

primary collector roads, secondary collector roads and 

local roads. The total length of the road in the connecting 

area of Probolinggo-Lumajang is 820.69 km. The primary 

collector road with the name Probolinggo-Lumajang Road 

which is located in Ranuyoso District, Tegalsiwalan 

District and Leces District has a road segment length of 

12.85 km. Secondary collector roads and local roads that 

are connected to each sub-district in the connecting area of 

Probolinggo-Lumajang have a length of 95.73 km and 

712.12 km, respectively. The Probolinggo-Lumajang road 

as a primary collector road has a function as a liaison 

between regional activity centers or connecting regional 

activity centers with local activity centers. There is a 

Secondary Collector Road in the connecting area of 

Probolinggo-Lumajang which has a function as a liaison 

for the first/second/so on secondary areas with residential 

areas. Local roads have a function to connect between 

activity centers in rural areas. Lumajang Regency has 1 

train station which is located in Klakah District which is 

located in the south of Ranuyoso District. The railroad 

tracks stretch across Ranuyoso District and there are 2 

railroad crossings located on the primary collector road in 

Ranuyoso District. Vehicles that pass on the primary 

collector road in Ranuyoso District consist of various types 

of vehicles, namely motorbikes, cars, 2 axles trucks, 3 axles 

trucks, trailer trucks, and buses, as well as village 

transportation that often wait for passengers at the market 

in Ranuyoso District. The following is a table containing 

the length of roads for each type of road in the Probolinggo-

Lumajang connecting area. 

The study area whose accessibility value will be 

measured includes 7 sub-districts in 2 districts that are 

interconnected. The sub-districts that will be measured are 

Tegalsiwalan District, Leces District, Banyuanyar District, 

Kuripan District, Bantaran District, and Tiris District as 

sub-districts in Probolinggo District, and there is Ranuyoso 

District as a sub-district in Lumajang Regency which is 

connected to 6 sub-districts in Probolinggo Regency. The 

first step in measuring the accessibility index is to measure 

the ratio of the width of the road to the built area in the 

study area. 

Table 4.  Spatial Patterns the connecting area of Probolinggo-Lumajang 
Regency 

Road Type Road Lenght (km) 

Primary Collector 12,85 

Secondary Collector 9,.73 

Local 712,12 

Total 820,69 

 

Table 5.  Spatial Patterns the connecting area of Probolinggo-Lumajang Regency 

Subdistrict 
Road Area  

(km2) 

Built-up 

Area  

(km2) 

Ratio of Built 

Area/Road 

Area 

Area 

(km2) 

Population 

Density 

(jiwa/km2) 

Accessibility 

Index  

Internal 

Classification 

Ranuyoso 0,82 6,12 7,46 98,42 494 0,08 Low 

Tegalsiwalan 0,51 4,74 9,29 45,79 883 0,20 Low 

Banyuanyar 0,61 5,86 9,61 47,07 1.163 0,20 Low 

Leces 0,42 7,00 16,67 36,80 1.549 0,45 Low 

Kuripan 1,04 2,71 2,61 51,46 587 0,05 Low 

Bantaran 0,44 5,68 12,92 42,12 1.024 0,31 Low 

Tiris 1,10 4,87 4,42 152,04 451 0,03 Low 

Total 4,94 36,97 7,48 473,70 716 0,02 Low 
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Figure 3.  Regional road network accessibility 

Table 6.  Inter-District Connectivity Index 

District Total Village Connecting Road Connectivity Index 
Connectivity 

Category 

Internal 

Classification 

Ranuyoso 11 5 0,45 Bad Low 

Tegalsiwalan 12 14 1,17 Good High 

Banyuanyar 14 13 0,93 Bad Medium 

Leces 10 13 1,30 Good High 

Bantaran 10 10 1,00 Good High 

Kuripan 7 6 0,86 Bad Medium 

Tiris 16 9 0,56 Bad Low 

Total 80 35 Roads 0,44 Bad  
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The road area is measured by multiplying the length of 

the road by the width of the road that is distinguished in 

each class, for primary collector roads having a road width 

of 8 m, secondary collector roads having a road width of 6 

m, and local roads having a road width of 4m.  

Multiplication in determining the area of the study area 

resulted in a total road area of 4.94 km2. The next step is to 

calculate the ratio of the built area to the road area. The 

ratio of the built area to the existing road area in the area 

that connects these 2 districts produces a ratio value of 7.48. 

The results of the calculation of the accessibility index 

value of the Probolinggo-Lumajang area get an index value 

of 0.02. Furthermore, the results of the index value are 

measured using the Minimum Service Standards (SS) for 

Roads for the accessibility index. Based on data obtained 

through the BPS for Lumajang Regency and Probolinggo 

Regency in 2021, the population density level can be 

obtained based on the total area divided by the number of 

residents in the connected area. Based on the calculation 

for the population density in the connected area, the 

population density in the connected area is 716 people/ km2. 

The population density of 716 people/km2 based on the 

Minimum Service Standard Parameters (SS) for Roads for 

the Accessibility Index has a medium density category. The 

medium density category has a minimum accessibility 

index value of 0.50, so that the accessibility index value of 

the Probolingg-Lumajang Connecting District is 

categorized as not appropriate (low) with the existing 

parameters of 0.02 or <0.50. 

The road network system in the connecting District of 

Probolinggo-Lumajang consists of primary collector roads, 

secondary collector roads and local roads. Digitizing the 

road network in the Probolinggo-Lumajang connecting 

sub-district obtained a total of 498 road segments spreading 

over 7 sub-districts. The connecting sub-districts of 

Probolinggo-Lumajang are interconnected with 35 

connecting roads. The sub-district which is the connecting 

area of Probolinggo-Lumajang consists of 80 villages 

(Table 6). 

The connectivity index value in the study area after the 

calculation, obtained a value of 0.44. Based on the 

parameters in Hammond's research [6], the connectivity 

index value in the study area has a value of 0.44 (β> 1) so 

it is categorized with poor connectivity conditions. The 

connectivity index value in each sub-district has a good 

category, namely in the Districts of Tegalsiwalan, Leces 

and Bantaran and a bad score in the Districts of Ranuyoso, 

Banyuanyar, Kuripan and Tiris. The value on the 

connectivity index in each sub-district is then classified by 

dividing 3 classes, namely low, medium and high. The 

range in each class comes from the connectivity index 

value which is divided into 3 types of classes (Table 7). 

Table 7.  Spatial Patterns the connecting area of Probolinggo-Lumajang 
Regency 

Connectivity Index Value Range 
Internal 

Classification 

0,44-0,68 Low 

0,69-0,93 Medium 

0,94-1,17 High 

The calculation of the connectivity index value in the 

Probolinggo-Lumajang connecting sub-district is 

measured by looking at the connectivity index of the 

relationship between Ranuyoso District as a sub-district 

located in Lumajang Regency and connected sub-districts 

in Probolinggo Regency. Ranuyoso Subdistrict and 

Tegalsiwalan, Leces and Tiris Subdistricts are connected to 

each other by a connecting road of 5 roads. 

The connectivity index value in the connecting sub-

district after the calculation, obtained a value of 0.07. 

Based on the parameters in Hammond's research [6], the 

connectivity index value in the study area has a value of 

0.07 (β> 1), indicating that the sub-districts located in the 

connecting area of Probolinggo Regency-Lumajang 

Regency have poor connectivity. 

The value on the connectivity index in each relationship 

between sub-districts is then classified by dividing 3 

classes, namely low, medium and high. The range in each 

class comes from the connectivity index value which is 

divided into 3 types of classes. 

Table 8.  Inter-District Connectivity Index Connecting Probolinggo-Lumajang 

Inter-District Relations 

Number of 

Connected 

Ranuyoso Villages 

and Subdistricts 

Connecting Road 
Connectivity 

Index 

Connectivity 

Category 

Ranuyoso Tegalsiwalan 23 2 0,09 Bad 

Ranuyoso Leces 22 2 0,09 Bad 

Ranuyoso Tiris 27 1 0,04 Bad 
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Table 9.  Classification Internal Classification Connectivity 

Connectivity Index Value Range Internal Classification 

0,040-0,057 Low 

0,058-0,074 Medium 

0,075-0,091 High 

The connectivity index value in each link between the 

connecting sub-districts has 2 classifications, namely low 

and high. The relationship between sub-districts with a low 

classification is the relationship between Ranuyoso District 

and Tiris District, and the relationship between sub-

districts with a high classification is the relationship 

between Ranuyoso District and Leces District and 

Ranuyoso District and Tegalsiwalan District. 

4. Conclusions 

The accessibility index value for the Probolinggo-

Lumajang area gets an index value of 0.02. The population 

density in the connected area is 716 people/km2. The 

Accessibility Index for the Probolinggo-Lumajang area 

based on the Minimum Service Standard has exceeded the 

accessibility index value on the Road Minimum Service 

Standard (SS) parameter with a minimum accessibility 

index value of 0.50 for medium population density (>500 

people/km2), so that the accessibility index of the 

Probolinggo-Lumajang liaison sub-district was categorized 

as not in accordance with the existing parameters, namely 

0.02 or <0.50. 

The connectivity index value in the Probolinggo-

Lumajang study area has a value of 0.44. The connectivity 

index value in the connecting sub-district after the 

calculation, obtained a value of 0.07. The connectivity 

index value in the study area has a value of 0.44 (β>1) and 

in the connecting sub-district it is 0.07 (β>1) so that both 

are categorized with poor connectivity conditions. The 

connectivity index value in each sub-district has a low 

classification, namely in the Ranuyoso and Tiris sub-

districts, the internal classification value is moderate in the 

Banyuanyar and Kuripan sub-districts and the internal 

classification value is high in the Tegalsiwalan, Leces and 

Bantaran sub-districts. 
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