E3S Web of Conferences 340, 04001 (2022)
The 13" AIWEST-DR 2021

https://doi.org/10.1051/e3sconf/202234004001

The change of land use and land suitability of agriculture due to
flow liquefaction in Palu and Sigi valley after the Palu
earthquake in September 2018

Sukiman Nurdin'*, Amar Akbar Ali?, F.A Marhum?, Sriyati Ramadhani'

1Civil Engineering, Tadulako University, Palu, Central Sulawesi 94118, Indonesia
2Architectural Engineering Tadulako University, Palu, Central Sulawesi 94118, Indonesia
3Geologycal Engineering Tadulako University, Palu, Central Sulawesi 94118, Indonesia

Abstract. After the Palu earthquake in 2018, there were many paddy fields has been impacted by
liquefaction in three locations, namely, Sibalaya is around 30 Ha, Jono Oge is about 1784 ha, and Petobo
was affected around 388 Ha. The entire paddy fields affected are about 2.202 Ha. The procedure model was
used to analyse the most suitable location for the rainfed agricultural and irrigated crops after the Palu
Earthquake in September 2018. Four levels of land suitability class were pre-pared based on five criteria:
rainfall, temperature, slope percentage, soil types, and the spatial distribution of groundwater wells. The
process in land suitability analysis with GIS after the suitability class of each parameter is an overlay process
after some exploration and testing with the Land; the results show about 65% of the paddy fields land is in
category S2; this limiting factor will affect its productivity, requiring additional inputs. The land users
themselves can usually overcome these boundaries. And others about in class S3 is about 35% Paddy fields
Land has a heavy limiting factor, which will significantly affect its productivity, requiring more additional
input than Land Classified as S2. To overcome the limiting factor in S3 requires high capital, so there needs
to be assistance or intervention (intervention) from the government or the private sector.

8,180 command area is (for now) not being irrigated;
and some 16 km of river works and about 20 km of
coastal protection works have been damaged, exposing

1 Introduction

1.1 Background

Indonesia lies in a tectonically active region and is
exposed to a range of related natural hazards. On 28
September 2018, a 7.4 magnitudes earthquake occurred
in Central Sulawesi province, causing landslides, major
liquefaction events and a near-field tsunami, which
struck the coast of Palu City and Donggla District.
According to the National Disaster Management
Agency (BNPB) the death toll is 2,256, while the
number of missing persons total 1,309, and over 220
thousand people have been displaced[1][2][3].

The disaster has caused extensive damage to human
settlements and buildings (houses, government offices,
schools, hospitals and health centres) and infrastructure
(roads, water supply, sanitation and irrigation facilities).
The extent of the damage 1is estimated as
follows[4][5][6]. Approximately 69,000 houses have
been damaged, of, which 3,800 houses were damaged
by liquefaction; 1,509 schools have been damaged and
(temporarily) closed; 67 health centers and 17 hospitals
suffered damages, limiting (or preventing entirely) their
ability to provide health services; Some 42 km of raw
water transmission and 100 km of water supply systems
were damaged, causing people to rely on groundwater
resources;Some 95 km of the canals in the Gumbasa
irrigation system have been damaged, and the entire
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some 30,000 households to flooding risks.

The horizontal movement (strike-slip) had occurred
along the Palu Koro geological fault and estimated
(based on satellite imagery) that the Earthquake had
caused 4-6m of horizontal movement at the surface of
the fault line[[7][8][9].

On 28 April 2019, the Gumbasa area suffered from
flooding of the Bangga River. There were no casualties,
but the Bangga township was flooded by 1'2-3 meters of
water that left houses covered in 1-2m of sand and
destroyed local tree plantations (mainly cocoa was
affected). Other villages were also affected by floods on
28 April 2019, although not as severe as at Bangga. In
June 2019, the construction of a large dike started to
contain the Bangga River and prevent future
catastrophic floods[10][11].

Land suitability evaluation for agricultural land-use
planning has five physical control factors: rainfall,
temperature, slope percentage, soil types, and the
distribution of groundwater wells, which are used to
decide the best agricultural land use for a particular area,
for both rainfed agricultural and irrigated crops.
Weighted Overlay tools were used to locate the most
suitable site for rainfed agricultural and irrigated crops.
Inland suitability, modelling all the five factors are
Weighted based on their level of influence using multi-
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criteria evaluation to generate a land suitability map.
Mapping agricultural land is thus vital to locate and rank
which areas are highly suitable and less suitable.
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Fig. 1. Locations of liquefaction cross the paddy field along

the main canal of Gumbasa Irrigation
Source: modified from [9].
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Fig. 2. Location of the Gumbasa irrigation area.
The Gumbasa irrigation system is situated on the right
bank of the Palu River between 1 and 40 km South of
Palu city in Palu City and Sigi District in Central
Sulawesi Province (see Figure 2). The Gumbasa

Irrigation System belongs to the Palu river basin
managed under the BWSS III, containing the Palu
Lariang, Parigi Poso and Kalukku Karamariver basins.
The Gumbasa irrigation system is more extensive than
3,000 Ha and is classified as a central government
scheme.

1.3 Purpose of land use and land suitability
assessment

The main target of this paper is to locate the optimum
Land suitable for agriculture, both rainfed and
irrigated, while the second goal is to present the
classification and change detection of land use after
the Palu Earthquake in September 2018 Palu and Sigi
Valley.

2 Methods of Iland suitability
assessment

The procedure model was used to analyze the most
suitable location for the rainfed agricultural and
irrigated crops after the Palu Earthquake in
September 2018. There are four levels of land
suitability class as shown in. The suitability was pre-
pared based on five criteria: rainfall, temperature,
slope percentage, soil types, and the spatial
distribution of groundwater wells. The process in land
suitability analysis with GIS after the suitability class of
each parameter is an overlay process. or overlap
between parameters. This process is carried out to
combine all the information from the parameters used in
the suitability analysis

2.1 Preparation stage

Soil maps, legends and soil characteristics are land/soil
resource data needed in assessing land suitability for
strategic agricultural commodities. The data is collected
in a database system and integrated with other data such
as climate and slope details.

The stages of compiling land suitability maps for
strategic agricultural commodities on a scale of 1:50,000
include:

1. Preparing a land map: Prepare a 1:50,000 scale soil
map, especially in shapefile (.shp) format and the
map legend, and a dataset of soil characteristics
used for land suitability assessment of strategic
agricultural commodities.

2. Checking topology, polygons, land characteristics:
At this stage, a re-check is carried out on the soil
map unit and the soil/land characteristics dataset,
which will be used to assess land suitability for
strategic agricultural commodities. Format and
topology checks are carried out on each
District/City level land map, as follows: First, the
spatial and topological data formats need to be
improved (especially polygon slivers and double
lines/overlaying vertices). Second, clarify the
number of Satuan Peta Tanah (SPT; soil mapping
unit) with its legend.

3. Verifying land characteristics dataset: Verifying
the completeness of land characteristics data is
carried out on each SPT. The result of the activities
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at this stage is a semi-detailed soil map with a scale
of 1:50,000 with a complete dataset of land
characteristics. This data will be used for the land
suitability assessment process for strategic
agricultural commodities.

4. Preparing the land suitability map format and
layout (template): The design and layout of the
1:50,000 scale land suitability map using the
Indonesian topographical base map (RBI) at a
scale of 1:50,000 and a scale of 1:25,000 published
by the Geospatial Information Agency (BIG). The
RBI map is a national map standard that all
ministries and institutions must refer to to support
the one map policy. District/city and sub-district
boundaries follow the division of administrative
areas following the directions of the Sigi District
spatial plan for 2020-2040

2.2 Stage of assessment and presentation of
land suitability results

The stage of assessment and presentation of land
suitability results is based on existing data such as data
on temperature, rainfall, soil texture, and slope. These
data will then be overlaid/superimposed to produce land
suitability data for agriculture in strategic areas.

Land suitability assessment activities are carried out on
strategic agricultural commodities: rice, corn, soy beans,
shallots, red chillies, oil palm, cocoa, sugar cane, and
forage fodder.

This land suitability assessment is carried out with a
matching system. This means that land qualities/land
characteristics are matched with land use requirements,
including plant growth requirements, environment and
management, using the Land Suitability Assessment
System (SPKL) program package version-2[12]

Reference is made to the Land Suitability Criteria
for Agricultural Commodities [12] with several
modifications and improvements to the 2016 FGD
results. Land suitability is evaluated on the current land
use (existing land use), an assessment before land
management actions are carried out. This land suitability
class describes the actual land potential, utilization
constraints and required improvements. The results of
the SPKL assessment produce tabular data on the land
suitability class of each commodity based on the land
map unit. The land suitability class is symbolized by S1,
S2, S3, and N to indicate the level of suitability.

To present land suitability assessment results, a
table of actual land suitability classes (single crop) for
strategic agricultural commodities is combined with
SPT using GIS (Geographic Information System) so that
land suitability maps of strategic farm commodities are
arranged. The map is then ready for field verification
[13].

2.3 Field verification stage

Field verification aims to check the results of the land
suitability assessment with the performance of the
strategic agricultural commodities being assessed.
Validation is carried out mainly in strategic farm
commodities' potential areas or production centers. For
example, suppose the land suitability assessment results
are not following the reality of plant growth in the field.

In that case, it is necessary to investigate[14]: 1) land
suitability =~ parameters and criteria, 2) land
characteristics, 3) land management techniques and 4)
plant growth and production.

2.4 Land suitability map preparation stage

After field verification, the land suitability map is
corrected using the data from the field verification, and
then a suitability map for strategic agricultural
commodities is drawn up. Furthermore, it is laid out in
an atlas format that refers to the standard form set by the
BIG by including essential map components derived
from the Indonesian Topographic Map (RBI), Digital
Elevation Model (DEM), and administrative boundary
maps. Each map uses district/city administrative
boundaries. The map legend is compiled by presenting
the land suitability class. Colours and codes symbolise
class distinctions. A description of each colour and
symbol is displayed in the form of a map legend.

2.5 Data and information management and
update stage

The land suitability map that has been prepared and the
database built is continuously updated with data and
information on land resources based on data and land
suitability criteria by the development of science and
technology (varieties, cultivation technology and land
management). The existing maps and data are actual and
up-to-date sources of information to support food self-
sufficiency efforts and the development of agricultural
areas. With the development of science and technology,
land suitability maps need to be updated, including data
input regularly as required.

3 Land suitability criteria and weighting

3.1 Land suitability concept

Land suitability is the degree of suitability of a plot of
land for a particular use. The suitability of the land can
be assessed for its current condition (actual land
suitability) or after improvements have been made
(potential land suitability). Actual land suitability is land
suitability based on data on biophysical properties of
soil or land resources before the land is given the
necessary inputs to overcome obstacles. The biophysical
data is in soil and climatic characteristics related to the
requirements for plant growth being evaluated. Potential
land suitability describes the land suitability achieved if
improvement efforts are made. The land being assessed
in that case can be in the form of conversion forest,
abandoned or unproductive land [15].
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Fig. 3. Flowchart of land suitability analysis based on
guidelines for the assessment of land suitability for strategic
agricultural commodities, semi-detailed level 1:50,000 scale
[12].

Land suitability classes can be divided into
categories of land suitability based on the quality and
characteristics of the land. Knowing the limiting factors
will facilitate detailed interpretation in land use
planning.

e C(lass S1, very suitable: The land has no significant
limiting factor for sustainable use or only a minor
limiting factor that will not reduce land productivity
significantly.

e Class S2, moderately suitable: The land has a
limiting factor, which will affect its productivity,
requiring additional input. The farmers themselves
can usually overcome these barriers.

e C(Class S3, marginally suitable: The land has a
severely limiting factor, and this limiting factor will
affect its productivity, requiring additional inputs
that are more than land classified as S2. To overcome
the limiting factor in S3 requires high capital, so
there is a need for assistance or intervention by the
Government or the private sector. Without this
assistance, farmers will not be able to cope.

e (lass N, not suitable: Land that is not suitable
because it has a weighty limiting factor and factors
that are difficult to overcome.

Table 1. Table of criteria and weighting of land
suitability for irrigated rice [12].

Land use requirements/characteristics Land suitability class

s1 s2 s3 ~
Temperature (tc)
Annual Average Temperature (°C) 2528 =28 — 30 =30 - 33 =33

Rooting media (rc)

Drainage

Texture

zh
smooth
=3

Crude material (%)
Soil depth (em) =50 40-50

Thi <50 50 - 100 100 - 150 - 150

Saprik saprik, Hemic Fibric

Nutrient reten:

(ar)
Soil CEC (emol/kg)
%;

=16 516 <s
Base

[ex
Nutri

N total (%) medium low very low
P205 (mg/100g) high medium low-very low

Alkalinity/ESP (%) =20 20-30 30 - a0 =40
Sulphidic hazard (xs)
Sulphidic depth (cm) = 100 75 - 100 4075 <a0

Erosion hazard (uh)

3.2 Rainfall data

Rainfall data is based on Bora Station data contained in
the ESP Gumbasa Hydrology Report. In the Gumbasa
irrigation area, there is only one station. Based on this
data, the rainfall data in the Gumbasa irrigation area is
classified from 2002 to 2019. For more details, see the
following table.

Tabel 2. Gumbasa Irrigation Area rainfall data table in 2002-

2019.
Monthly rainfall (mm)
Year
Jan Feb Mar April May Jun Jul Aug Sep Oct Nov
2002 11000 9.70 4410 14560 12700 13500 2000 0.00 5.00 0.00 126.80
2003 4270 9300 10200 2200 63.00 2250 25.00 50,50 5750 37,00 25.00
2004 41.00 600 37.00 10200 51.00 15.00 10.00 0.00 19.00 0.00 2030
2005 43.00 1000 27,00 4400 90.00 3100 18.00 2400 10.00 46.00 0.00
2007 5000 3540 19.30 18.00 43.00 72.80 2100 13100 3400 0.00 0.00
2008 34.00 1220 14.00 2280 28,80 37.00 24.00 86.00 17.00 2000 74.00
2011 000 0.00 0.00 0.00 0.00 0.00 0.00 10320 25610 10200 4280
2012 8160 4660 4840 51.80 17.80 50,30 15230 3630 10,10 75,30 2370
2013 3540 3080 3560 85,70 7030 62.00 14660 84.00 5100 6610 98,90
2014 10160 6250  107.70 16,10 8750 3760 2840 91.90 37,00 33.60 4470
2015 6730 5750 12090 10400 37.80 56,70 2440 15,30 1080 4746 12240
2016 4110 4900 3380 63.50 0.00 5770 17100 3070 16680 7550 43.40
2017 5000 3100 9200 5750 98.00 96.00 13850 14300 86.00 57.50 45,50
2018 2550 2000 8750 49.50 13100 12500 6200 53.00 109.00 6800 3250
2019 3950 6800 4350 §7.00 3200 27000 2350 20.00 34.50 16550 5100
Average 5085 3545 5422 5197 5848 7124 5765 5793 6025 5293 5007

Source: Bora Station Based on Analysis Results of
Hydrologists, 2021.

3.1 Temperature data

The temperature conditions in the Gumbasa irrigation
area are very diverse, and this is based on data from the
BMKG (Meteorology, Climatology and Geophysics
Agency) with the Bora Station branch issuing
temperature data from 2002 to 2019 in the Gumbasa
irrigation area located in 7 sub-districts located in Sigi
District and Palu City. Temperature conditions are
critical in the land suitability assessment process
because this is a significant factor in assessing the land
potential and advantages in strategic agricultural

development.
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Table 3. Table of temperature data for Gumbasa Irrigation
Area in 2002 —2019.

Bora Station Climatology Data Period 15 Daily Years

2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017  20]
' ' 1 1 ' ' ' ' ' ' 1 ' ' ' '
7940 7768 7830 6563 6891 8145 8452 8474 8112 8160 7975 7935 8138 8647 67
37.17 3675 3800 3425 3726 37.17 3747 9672 37.53 37.02 3825 3190 3342 3342 234
2000 1983 2000 1833 2000 1992 19.92 2048 2332 2416 2422 2287 2460 2232 15|
2858 2829 2900 2629 2863 2854 2854 2860 3042 3059 3124 27.38 2901 2787 19
6143 47.98 6512 10902 10965 5694 000 2478 6042 5409 5827 67.45 3853 5485 486
55.16 5740 6026 4448 1641 5777 5557 4696 57.59 5166 5281 5393 4904 5436 0
2004 2005 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017  20]
1 " " " " " u " 1 " u " n " nl
7862 7811 7856 67.01 7002 8309 8419 86500 8085 83.12 7959 7941 8129 8671 67
3747 3692 3817 3493 03755 3667 3733 3660 37.83 3691 36.86 3158 3183 3348 24
19.83 1992 2000 1847 2007 2000 1975 2098 2354 2477 24.80 2286 2382 2218 15

2850 2842 2908 2670 2881 2833 2854 2879 3069 3084 3088 27.22 2783 2783 20

G384 4042 6130 OL15 10515 8507 000 2047 6295 543 616 6857 76 693 474
EXPOSNS 03 sauz 04z¢ 5900 5700 4491 1877 5187 5589 4962 510 5469 6008 5663 4453 5350 0

3.2 Soil type data

Concerning soil mapping units (SPT) on the format and
topology found in the Gumbasa irrigation area, there are
14 types of SPT. This is based on data published by the
Center for Agricultural Land Resources (BBSDLP) in
2016, specifically for Sigi District and Palu City. The
soil mapping unit is very influential in developing
agriculture in the strategic area, especially for
developing irrigated rice fields in the irrigation area. In
scoring the land map unit (SPT) following the technical
guidelines issued by BBSDLP in 2016. More details can
be seen in the following table.

Table 4. Table of Soil Mapping Units (SPT) in Gumbasa
Irrigation Area

No. SPT Land unit Soil texture Area (ha)
1 1 Aluvial Ustik dan Kambisol Eutrik Medium texture 1,200.92
2 10 Gleisol Fluvik dan Kambisol Ustik Smooth texture 2,150.49
3 11 Aluvial Ustik Medium texture 388.18
4 13 Kambisol Eutrik dan Kambisol Gleik Smooth texture 1,150.71
5 14 Gleisol Eutrik, Gleisol Fluvik, dan Molisol Gleik Smooth texture 374.28
6 15 Kambisol Eutrik dan Kambisol Gleik Slightly smooth texture 130.86
7 2 Kambisol Eutrik dan Aluvial Eutrik Medium texture 319.66
8 24 Kambisol Ustik dan Molisol Ustik Medium texture 561.78
9 4 Gleisol Fluvik Smooth texture 957.48
10 40 Kambisol Distrik dan Podsolik Haplik Smooth texture 20.57
1 5 Gleisol Fluvik dan Aluvial Gleik Smooth texture 4,515.68
12 5555 Settlement (X2) Rough 1,094.51
13 6 Kambisol Eutrik dan Gleisol Fluvik Slightly smooth texture  1,861.76
14 9999 Body of Water (X3) Rough 737.12
Total 15,464

Source: GIS analysis based on [16].

4 Result And Discussion of land
suitability assessment

4.1 Overlay land suitability parameters

The following process in analyzing land suitability with
a geographic information system (GIS) after assessing
the suitability class of each parameter is the process of
overlaying or overlapping between parameters. This
process is carried out to combine all the information
from the parameters used in the suitability analysis. In
this exercise, the overlay process used is ‘union’. In
simple terms, the union process can be illustrated as
follows:

Input 1 Input 2

Fig. 4. Union process illustration.

In the union process, all data attributes from both
inputs will be displayed on the output, both overlapping
or not. As illustrated above, the following is an example
of an overlayed data attribute with union:

FID | Shape* | 1d | Input 1 :
0 |Polygon 0
: 1|Polygon 0 Input 1
FID | shaper | id Input_2
0 [Polygon oA
u 1|Polygen 0|B Inputz

FID | shaper | 1d [ Input 1 ] Input_2 |
Polygon
Polygon

[N

0 A
0 B

Polygon 0
Polygon 0
Polygon 0
Polygon 0
Polygon 0
0

1ol elwn=e
N =R =N =
w w3

Polygon

| ' Output

Fig. 5. Illustration of the data attribute of the union process.

3.1 Reclass land suitability data overlay results

After going through the overlay process, the next stage
of land suitability analysis with a geographic
information system (GIS) is reclassifying the suitability
class of the overlay result. The determination of the new
suitability class from the two old suitability classes is
based on conformity. The S1 suitability class is only
formed by the S1 and S1 classes. If there are two
different land suitability classes, the new land suitability
class is higher. This will affect the land suitability class
because the suitability class will affect its use in the
existing land use conditions. The following is a matrix
of determining the new suitability class from two
different suitability classes[16]:

Table 5. Table of slope data for Gumbasa Irrigation Area.

Class Suitability § S 8 N
81 81" 8212 8373 N4
82 8272 8212 8373 N
83 83%3 §3% 8373 N4
N N N N4 N*

Source : [16]

4.2 Soil Map Analysis Gumbasa Irrigation Area

From the map, it can be seen that most of the
cambisolustik and district cambisol soils are located in
the eastern area of the irrigation location, where this area
is adjacent to the main channel of DI Gumbasa. A higher
slope than other areas also characteristic this area.

The dominance of cambisol material at this location
is probably due to sand boiling during the earthquake in
September 2018. Sand boiling occurs when sand and
gravel material rises to the surface due to increased soil
pore water pressure triggered by earthquake forces.

The type of material underneath on the east side is
dominated by uitric cambisol and uitric gleisol, where
this area is very dominant in the northern location of the
test area, which includes the Maranata, Jono Oge and
Petobo areas. In contrast, fluvic gleisol layers are
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primarily found in the Biromaru and Dolo areas, and a
small part is in DI Gumbasa. For ustic alluvial soil
texture, the dominant distribution is in the area along
with the test site, located in the western region, which is
close to the Palu river channel in Figure 6
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Fig. 6. Slope map of Gumbasa Irrigation Project.

3.1 Slope data

In classifying slopes for agricultural development,
strategic areas are divided into four classes of slopes. It
serves as a parameter in measuring the level of land
suitability of the Gumbasa irrigation area as a boundary
area. This is related to the development of strategic
agriculture to find places suitable for use in irrigated rice
fields. For more details, see the following table

Table 6. Slopes Classifying of Gumbasa Irrigation Area.

No | Slope (%) | Area Category
(ha)
1 <3% 12,947.82 | Highly suitable
2 3-5% 2,240.94 | Moderately suitable
3 5-8% 202.09 | Marginally suitable
4 >8 % 73,15 | Not suitable
Total 15,464
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Fig.7. Slope map of Gumbasa Irrigation Project.
4.3 Land use data

The land use update of the Gumbasa Irrigation project is
based on manual on-screen digitisation using Sentinel
multi-temporal satellite imagery from 2016-2020 with a
resolution of 10m. Digitisation activities for updating
land use are based on different images using satellite
data from various years. The original data on the land
use of Gumbasa refers to the Sigi District Spatial Plan
(RTRW) for 2020-2040 and the RTRW of Palu City in
2018-2038, as for the update of land use with high-
resolution orthophoto images that BIG issued in 2018
with a resolution of 1m with ten land use classes, namely
forests, transportation areas, grasslands, settlements,
plantations, rice fields, shrubs, rivers, vacant land and
fields/fields.

4.4 The results of land use

The change analysis is carried out by comparing the
service from 2016 to 2020. By using the overlay
technique, land-use change in Gumbasa is presented in
the following table.
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Tabel 7. Land change 2016-2020 in Gumbasa irrigation.

No. Land use 2016 2017 2018 2019 2020
1 Forest 148 148 148 148 148
2 Transportation area 11 11 11 11 11
3 Grassland 0,49 0.49 0,49 - -
a Settlement/activities place 1.260 1,423 1.239 1.271 1.343
5 Plantation/tree crop 2,560 2,649 2,550 2,538 2,650
6 Paddy fields 6.794 7.079 6.575 6,418 6.585
7 Shrubs/bushes 819 916 845 873 1.265
8 River ass 447 407 427 418
° Bare land 34 149 58 294 287
10 Dry land agriculture 1.365 624 1.612 1,465 737

15,464 15464 15464 15464 15464

The analysis results show that changes in land use
indicate a decrease in land use for agricultural
cultivation areas, including rice fields, plantations and
dry fields/fields. In contrast, the share of abandoned land
in the form of shrubs and vacant land has increased after
the natural disaster that occurred on 28 September 2018.
The conversion of agricultural fields into residential
areas in the Gumbasa irrigation area is a significant issue
for irrigated agriculture, especially from 2016-2017.
This trend decreased significantly due to liquefaction in
2018. Similarly, for almost all land use trends related to
agricultural and non-agricultural land use, the natural
disasters in 2018 had a major influence.

The land suitability class criteria found in the
Gumbasa irrigation area and the limiting factors that
affect land suitability can be seen in the following

table.

Table 8. Land suitability assessment Gumbasa Irrigation

Area.
No Land Suitability assessment Area
class (ha)
1 S3tc, wa 1,902.32
2 S3tc, wa, eh 13,364.47
3 N 1,902.32
Total 15,464

Source: GIS analysis 2021

wstes

osTes

3308

24 Koc. Dol Barat

Gumbasa Project Map
Land Use of the Gumbasa Irrigation 2020

ers

Kec. Doio Salatsn

1eszeE nes0e

Fig. 9. Map of Land Use 2020 of Gumbasa Irrigation Area.

From the map, it can be seen that changes in agricultural
land use caused by flow liquefaction in 3 main areas,
namely Sibalaya, Jono Oge and Petobo are main reason
that cause the changes in the area of paddy fields in the
Gumbasa irrigation area. The second factor is a large
number of shifts of agricultural land into residential
land, especially the area Petobo in Palu City and the
Biromaru and Dolo areas in Sigi Regency, especially
those bordering Palu City.

5 Concluding remarks

The following are the conclusions of the Gumbasa Land

Use and Land Suitability research:

1. The map projection used in the Gumbasa project
follows the Indonesian National Standard (SNI) for
Specifications for Presentation of topographic maps
or base maps at a scale of 1:25,000 and for
1:1:50,000  (SNI ~ 6502.2:2010 and  SNI
6502.3:2010), which officially uses a map projection
system UTM. Gumbasa is located in the UTM 50S
zone; topographic/slope data is based on Im
resolution of LiDAR BIG (National Geospatial
Information Agency) data captured in 2018. At the
same time, thematic data is classified based on
project clusters in relation to Project supporting data
analysis.

2. The result of the land suitability assessment map is a
map of the calculation results based on the technical
document Guidelines for Land Suitability
Assessment for Strategic Agricultural Commodities
at the Semi-Detailed Level 1:50,000 Scale issued by
the Center for Agricultural Land Resources in 2016
related to the development of irrigated paddy
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3.

Based on the results of the overlay (overlapping)
assessment of land use and land suitability in the
Gumbasa irrigation area, there are several inhibiting
factors, namely the lack of water availability based
on rainfall data for the last 15 years, it is known that
the number of months >200mm/month there are only
two months in a year. The lack of wet months will
affect the temperature of the related data. The Land
Use and Land Suitability assessment results are
included in the S3 category (marginally appropriate)
for class/category classification.

Flow liquefaction triggered by the 2018 earthquake
in 3 main areas, namely Sibalaya, Jono Oge and
Petobo, causes the changes in the area of paddy
fields in the Gumbasa irrigation area.
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