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ABSTRACT

The increase in population in Padang City is related to the many needs that must be met by the
community such as housing or settlement needs. The availability of land that meets the criteria
to be used as a settlement location guarantees a decent life for each community. This research
aims to evaluate the land suitability of post-mining areas for settlements in the Kuranji area of
Padang City. Data collection is done by analyzing the parameters used in determining the ideal
settlement area, namely, slope level map, soil type map, erosion hazard, soil texture, flood
hazard, and soil carrying capacity. The data that has been obtained is analyzed using the
scoring or weighting method to determine the level of land suitability. Based on the
calculations and analysis carried out on the evaluation of land suitability for settlements in the
Gunung Sarik area, it can be concluded that the post-mining area in the Gunung Sarik area is
suitable for settlements with a land suitability level value of 57 which with a land suitability
level value of 58.7 - 37.4 is appropriate with details of 6 physical parameters that are met,
namely, the level of slope 15.76%; Alluvial soil type, erosion hazard 348.83 tons/day/year,
never flooded, fine soil texture (Clay), and has good soil bearing capacity (165 kg/cm 2).
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INTRODUCTION

Padang City is one of the cities in the province of West Sulawesi. As well as the capital city of
the province. Padang City has an area of 694.96 km2 with geographical conditions in the form
of hilly areas whose altitude reaches 1,853 m above sea level. The increasing population of
Padang City makes the need for residential land increase, this causes the amount of land for
settlements that must be available to be increasingly large, one of which is in the coastal area
of Padang city making the need for residential land increasingly dense .

The population of Padang City always increases every year. Referring to data from the Central
Statistics Agency (BPS) of West Sumatra Province, the population of Padang City is 919,145
people with population growth reaching 13,000 per year (BPS, 2022). The increase in
population in Padang City over a period of 10 years amounted to 50,047 people. This
population number continues to increase so this needs to be considered.

Based on data from BPS Padang City, land use for settlements in 2019 is 7,182.43 ha and in
2021 is 7,839.76 ha. The Padang City Government issued a regulation regarding the Regional
Spatial Plan (RTRW) of Padang City to increase the development of settlements towards the
North of the city and towards the East of the city optimally with an intensity that is adjusted to
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the carrying capacity of the rulang (article 17), (Padang City Regional Regulation Number 4,
2012). Currently, the development of settlements is prioritized towards the periphery, namely
Koto Tangah District, Kuranji District, Pauh District, Lubuk Kilangan District and Lubuk
Begalung District.

The opening of new land for settlement needs to be considered in terms of land suitability.
Settlement is a place where a number of people live and carry out their daily activities
(Hardjowigeno, 2007). Land with good quality is needed, because it affects the buildings that
will be built on it. But with the increasing need for residential land and the need to clear new
land, there will be a possibility of development on former mining land.

Currently, the mining area is still in operation but there is still ex-mining land that has not been
converted. Therefore the former mining area can be a solution to meet the needs of new
settlements for the Padang City area. If development is to be carried out, it must know the land
conditions in the post-mining area. Land suitability for residential areas according to
(Hardjowigelno and Widiatmaka, 2007) are: Soil texture, soil type, slope, flood hazard, erosion
hazard and soil bearing capacity. For this reason, the authors are interested in conducting
research on the EVALUATION OF LAND SUITABILITY OF THE POST-MINE AREA
FOR SETTLEMENT IN THE KURANJI REGION OF PADANG CITY.

METHOD

The type of research used in this final project is quantitative research method and scoring
analysis. Quantitative research method is a research method that relies on mathematical
analysis of sample data. This research aims to evaluate the land suitability of post-mining areas
for settlements in the Kuranji area of Padang City. In this research process, weighting and
assessment are carried out on each physical parameter of soil that is suitable for settlements.
The data used in this research are primary data and secondary data. Some of the steps in
collecting data are as follows:

a. Soil texture refers to ASTM D- 422 (Sieve Analysis)

b. Slope level and soil type maps were processed using ArcGIS software.
c. The erosion rate refers to the USLE formula

d. Flood hazards based on observations and interviews

e. Soil bearing capacity refers to SNI 2827: 2008

From each parameter, scores and weights are determined to determine the suitability of
settlement land in the following table:

Table 1. Assessment of Physical Parameters of Land Suitability Level for Settlement

No Variables Weights
1 Slope 3
2 Erosion Rate 2
3 Type of soil 3
4 Flood Danger 3
5 Soil Texture 2
6 Soil bearing capacity 3
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RESULTS AND DISCUSSION

Slope

In analyzing the slope level, we need to get data in the form of slope length and elevation
difference on the slope. If in an area there are several slopes with different slope levels, then
the average value can be taken to get a percentage value of the slope level. In this research we
use Google Earth to get values for the length and elevation difference of each slope, then the
data can be processed using ArcGIS software to create a topographic map that can be seen in
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Figure 1. Topographic Map
The average percentage value of the slope level can be seen in the table:

Table 2. Average Value of Slope Level

Slope Length (D) 17.72 17.12 18.37 8.05 8.23
Elevation Difference

(Ah) 3.50 2.70 1.20 1.00 2.00
Percentage (%) 19.75 15.77 6.53 12.42 24.30
Average (%) 15.76

Based on the average percentage value of the slope level, it was found that the slope level of
the former mining area of Gunung Sarik, Kuranji was 15.76 % .

Table 3. Slope Level Value
Criteria

Honor and Class

Honor Class Slope Angle magnitude (%)
5 Very good | Average Nearly <2
Average
4 Good Slightly slanted- 2-8
Slanted

405


http://cived.ppj.unp.ac.id/index.php/CIVED

EISSN: 2622-6774
Vol 11 No.1 March 2024
http://cived.ppj.unp.ac.id/index.php/CIVED

3 Medium Crooked 8-30
2 Bad Very slanted 30-50
1 Very Bad Rugged - Very Rugged | >50

Type of soil

To obtain soil types from the former mining area of Gunung Sarik, Kuranji. A map of West
Sumatra soil types is needed and processed using ArcGIS software. The results of the data
processed using ArcGIS software can be seen in Figure 11:

From the soil type map below, it can be seen that the soil type in the former mining area of
Gunung Sarik, Kuranji is Alluvial.
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Figure 2. Soil Type Map
Soil Texture
Tests were carried out to determine the gradation size and grain composition in sieve analysis
and hydrometer testing to obtain values (gravel, sand, silt and clay) in percent units (%). Each
soil sample used in this test is 1000 gr for sieve analysis and 50 gr for hydrometer testing. Test
procedures refer to ASTM D 422 and SNI 3423:2008 concerning sieve analysis and hydrometer
tests.
Based on the calculations in the attachment, the values obtained from the Sieve Analysis and
Hydrometer tests, the granular composition values obtained from the soil of the former mining
area of Gunung Sarik, Kuranji are as follows:

Table 4. Granule Composition

Land Quarry | Unit Granule Composition
Gravel Sand Silt Clay
Gunung Sarik % 0.09 18.30 28.77 52.83

Based on the picture above, it can be concluded that the soil texture of Gunung Sarik is clay.

406


http://cived.ppj.unp.ac.id/index.php/CIVED

EISSN: 2622-6774

Vol 11 No.1 March 2024

http://cived.ppj.unp.ac.id/index.php/CIVED

Erosion Danger

In USLE, data is needed to obtain a value for the average amount of land lost each year. Several
data are needed such as average annual rainfall erosivity, soil erodibility index, slope slope

factor, plant factor, erosion prevention effort factor.
1. Average annual rainfall erosivity

To get the average annual rainfall erosivity value, the rainfall value for the city of Padang for
the last 10 years is needed which is calculated using the Lenvain formula, the results of which

can be seen as follows:
Rz :287.26cm?
R 214 :269.55m?3
R :233.71cm?
R 21 :369.93cm?
R 217 :340.75¢cm?®
R :258.88cm?
R 219 :166.84cm?
R :317.17cm?
R :284.38cm?
R :344.53cm?®

Where:
R: Average annual rainfall erosivity (cm %)

These values were processed using Microsoft Excel and the results obtained were that the

average annual rainfall erosivity value was 239.42 cm 3.

2. Soil Erodibility Index

Based on data from the soil type map in Figure 2, it can be determined that the K value in

Alluvial soil is 0.47

Table 5: Soil Type K Value

No | Type of soil K value
1 Alluvial 0.47
2 Latosol 0.31
3 Podzolic 0.16
4 Yellow Peacock Podzolic 0.32

3. Slope Factor

The slope factor can be determined by using a land slope map processed using the ArcGIS

application which can be seen in Figure 3:
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Figure 3. Slope Slope Map

Based on the data on the slope map and the calculation of the slope level, the slope class LS
value can be determined in the table:

Table 6. LS Value of Slope Level

Slope Class | Slope (%) LS value
1 0-8 0.40
2 8-15 1.40
3 15-25 3.10
4 25-40 6.80
5 >40 9.50

4. Land Use and Cultivation (CP) Factors

The location of this research was carried out in a former mined land area, based on land use, it
can be determined that the CP value in the former mining area of Gunung Sarik, Kuranji is 1.
From the value of the rain erosivity factor, soil erodibility factor, slope slope factor, and land
use factor. The value of the average amount of land lost each year can be calculated using the
USLE formula as follows:

R =239,42 x 0,47 x 3,10 x 1 = 348,83
Where:
R = Average amount of soil lost each year (Tons/day/year)

And the calculation result from the USLE formula is 348.83 tons /day/year.
Flood Danger

The assessment of the level of flood danger in post-mining areas in the Gunung Sarik area,
Kuranji can be seen in the table:
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Table 7: Flood Danger Level Value

Mark Class Criteria

5 Very good Area has never been flooded in the past year
4 Good Flooded area <2 months a year

3 Medium Flooded area between 2-6 months a year

2 Bad Flooded area >6 months a year

1 Very Bad Always flooded or swampy areas

Soil bearing capacity

To obtain the value of the bearing capacity of the soil and hard soil layers in the former mining
area of Gunung Sarik, a sondir test is required which refers to SNI 2827: 2008. Point 1 is at
coordinates 0°52'37" South Latitude 100°24'59" East Longitude. The data obtained at point 1
of the Soil bearing capacity test was then analyzed using Microsoft Excel to obtain a graph
which can be seen in the table:

Table 8; Data Point 1

Depth QC JHP Fr
(m) | (kglem?) | (kg/cm) (%0)
0.00 0.00 0.00 0.00
0.20 0.00 0.00 0.00
0.40 0.00 9.00 0.00
0.60 0.00 18.00 0.00
0.80 5.00 27.00 9.00
1.00 10.00 36.00 4.50
1.20 10.00 45.00 4.50
1.40 10.00 54.00 4.50
1.60 10.00 63.00 4.50
1.80 5.00 72.00 9.00
2.00 40.00 90.00 2.25
2.20 50.00 180.00 9.00
2.40 180.00 | 216.00 1.00
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Figure 4. Graph of the Relationship between QC and JHP Values for Point 1

Point 2 at coordinates 0°52'37” South Latitude 100°24'59” East Longitude. The data obtained
at point 2 of soil bearing capacity test was then analyzed using Microsoft Excel to obtain a
graph which can be seen in the table:

Table 9. Data Point 2

Depth QC JHP Fr
(m) (kgiem ?) | (kg/cm) (%)
0.00 0.00 0.00 0.00
0.20 0.00 0.00 0.00
0.40 0.00 0.00 0.00
0.60 0.00 9.00 0.00
0.80 5.00 18.00 9.00
1.00 10.00 36.00 9.00
1.20 10.00 54.00 9.00
1.40 30.00 72.00 3.00
1.60 25.00 81.00 1.80
1.80 50.00 171.00 9.00
2.00 50.00 261.00 9.00
2.20 80.00 333.00 4.50
2.40 100.00 369.00 1.80
2.60 150.00 423.00 1.80
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Figure 5. Graph of the Relationship between gc and JHP Values for Point 2

Based on testing at point 1 presented in the table, the hard soil layer is found at a depth of 2.40
meters with a qc value of 180 kg/cm 2. The sondir test at point 2 presented in the table shows

that the hard soil layer is found at a depth of 2.60 meters with a gc value of 150 kg/cm 2. The
average c obtained from the sondir points is 165 kg/cm 2.

Table 10: Class Value of Qc Value

Class Qc value (kg/cm 2)
Very Loose <20
Loose 20-40
Medium Dense 40-120
Dense 120 - 140
Very Dense >200

Scoring

The suitability of residential land is carried out by giving weights and scores to each physical
parameter (slope level, soil type, soil texture, erosion hazard, flood hazard, and soil carrying
capacity). The total score for each area is then classified into three types of suitability levels.
residential land where the highest total score value describes the most suitable level of
residential land suitability, and conversely the lowest total score value describes the least
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suitable level of residential land suitability.
The maximum total score value is 80 and the minimum total score value is 16. Determining
the interval for each type of land suitability level uses the following calculation formula :
80 — 16
Ki = — =21,3

Where:

Ki - Interval Class
So the interval for each total score for each level of land suitability is shown in the following
table:

Table 11. Land Conformity Level Mark Suitability Level Value
Very suitable 80 - 58.8
In accordance 58.7 -37.4
Itis notin
accordance with 37.3-16

Based on the value of data collection for each required soil physical parameter, the following
assessment can be carried out:

Table 12. Assessment of Each Soil Physical Parameter
Variables Weights Sub Variables Description | Score | Total

Slope 3 15.76 % Crooked 3 9

. 348, 83
Erosion Rate 2 Tons/daylyear. Heavy 2 4

. . Not
Type of soil 3 Alluvial o 5 15
sensitive
Area has never

Flood Danger 3 been flooded inthe | Very good 5 15

past year
Soil Texture 2 Clay Fine 1 2
Soil bearing 3 165 kg/cm? Good 4 12

capacity

TOTAL 57

From the table above, it can be seen that the total value of each physical parameter is 57. Based on table
17, the level of suitability with a value of 58.7 - 37.4 is suitable for settlement.

Discussion

This research aims to evaluate the land suitability of post-mining areas in the Gunung Sarik
area, Kuranji for settlement based on several soil physical parameters such as slope level,
erosion rate, soil type, flood hazard, soil texture, and soil bearing capacity.

The former Gunung Sarik mining area has different slope levels such as 19.75%; 15.77%;
6.53%; 12.42%; and 24.30%. So that the average slope level of this mining area is 15.76%.
The soil in the former mining area has an Alluvial soil type from the Padang city soil type map
processed using ArcGIS. In this research also conducted soil texture testing in the form of sieve
analysis and hydrometer tests so that it was known that the soil texture of this former mining
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area was clay with a percentage of sand 18.30%; silt 28.77%; and clay 52.83%. The erosion
rate in this former mining area is calculated using the USLE (Universal Soil Loss Equation)
formula, which uses Padang city rainfall data, Padang city soil type map, Padang city slope
map and calculation of slope level, and land use in the area. So that the erosion rate in this area
is 348.83 tons/day/year. Based on interviews with several informants who are residents of the
area and workers in active mining, that this area has never been hit by floods because this area
is located on hills or high places. Puddles of water do not stagnate for long because they flow
directly into the river in the mining area. Cone Penetraion Test was conducted at two points in
the post-mining area of Gunung Sarik so that the hard soil layer was found at the first point at
a depth of 2.40 meters with a conus resistance (qc) of 180 kg / cm? and a hard soil layer at the
second point at a depth of 2.60 meters with a conus resistance (gc) of 150 kg / cm?. So that the
average qc of the sondir points is 165 kg/cm?.

The level of land suitability for settlements is divided into three, namely very suitable, suitable,
and unsuitable. Assessment or scoring is carried out for each physical parameter, each of which
has been given a weight. So that the land suitability value of the post-mining area in the Gunung
Sarik area is 57 which is classified as suitable for settlements with the condition that there is
erosion prevention due to the high level of slope and erosion rate each year.

CONCLUSION

Based on the calculations and analysis carried out on the evaluation of land suitability for
settlements in the Gunung Sarik area, it can be concluded that the post-mining area in the
Gunung Sarik area is SUITABLE to be used as a settlement with a land suitability level value
of 57 which with a land suitability level value of 58.7 - 37.4 is appropriate with details of 6
physical parameters that are met, namely, the level of slope 15.76%; Alluvial soil type, erosion
hazard 348.83 tons/day/year, never flooded, fine soil texture (Clay), and has good soil bearing
capacity (165 kg/cm 2).
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