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ABSTRACT

Abumbun Jaya Village, Sungai Tabuk District, South Kalimantan, is the focus of urban expansion. This
land is vulnerable to settlement under loading because the topography of this area lies at an altitude of 0-
10 m above sea level, with a slope of 0-2°, and is formed by alluvial deposits, sandy mud, peat, river deltas,
and swamps. This study investigates the soil mineralogy of the region based on geophysical and
geochemical properties as a first step towards effective and sustainable land management of two different
types of peatlands: degraded and intact peatland. The geophysical properties were determined using the
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Wenner configuration geoelectrical method, and geochemical properties using methods such as Infrared
spectroscopy, X-Ray Fluorescence (XRF), X-Ray Diffraction (XRD), and Scanning Electron Microscopy
(SEM) with Energy-Dispersive Spectroscopy (EDS) mapping. The results of the geophysical test indicate
that this land is suitable for conversion because the peat thickness is less than 1.50 m, with resistivity values
categorizing it into two types: first, peat with moderate to slow subsidence (20-99 Qm), geologically
interpreted as dense and dry peat with different minerals. Second, peat with minimal subsidence, suitable
for light foundations (100-153 Qm). This behavior is in line with the peat's physical properties, namely
sapric peat, and its geochemical properties, which consist of O-H, C-H, C=0, C=C, C-0-C, Si-O, Al-Al-
OH, Si-0-Al, and Fe-O functional groups, classifying it as mineral-rich peat that helps maintain soil
stability. These scientific findings support urban development planning on peatlands and sustainable land

management in peat-rich areas of South Kalimantan.

Keywords-peatland; geophysical; geochemical; mineral; sustainable

I.  INTRODUCTION

The rate of population growth [1] and economic
development [2] have prompted the South Kalimantan
Provincial Government to expand urban areas in various
regions, including Banjarmasin, Banjarbaru, and Banjar
Regency. Abumbun Jaya Village, Sungai Tabuk, Banjar
Regency, has become one of the focus areas for urban
development according to Presidential Regulation Number 85
of 2024, concerning the Banjarbakula Metropolitan Urban
Area's National Spatial Plan (RTR KSN) [3].

Topographically, this area is situated at an altitude of 0—10
meters above sea level, with a slope of 0-2 degrees, and is
characterized by a peat swamp that is consistently flooded.
Several areas are periodically inundated due to the ebb and
flow of river water and seasonal changes. The soil formation is
made up of alluvial deposits consisting of a mixture of clay,
silt, and fine sand deposited by the river and the delta, while the
Dahor formation consists of quartz sandstone, conglomerate,
and soft claystone, with intercalations of lignite, kaolin, and
limonite. These deposits are the primary source of peat
accumulation in this area, as shown in Figure 1 [4]. This area
qualifies as a peat conversion area under articles 9 and 21 of PP
57/2016, which pertain to the Protection and Management of
Peat Ecosystems, as the peat thickness is less than 3 m [5].
Some locations have been converted into agricultural land or
residential areas, while others remain as pristine peatland.
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Fig. 1. Geology map of the study area.

Peatlands are not suitable for urban development,
particularly for building foundations. Peat is always soft and
has a high-water content and porosity. Its density, shear

strength, and bearing capacity are low. These properties cause
land subsidence. Furthermore, the clay layer beneath the peat
layer makes the soil unstable under load. This condition renders
the land difficult to use as a foundation for building structures
in its natural state [6-8]. The conversion of peatland lowers the
water table, which leads to the desiccation of the upper peat
layer. As the soil becomes more aerobic, the rate of peat
decomposition increases, which accelerates carbon loss and
structural deterioration. The peat matrix becomes hydrophobic,
which makes it more susceptible to shrinkage and swelling
cycles [9, 10]. The rate of decomposition is directly
proportional to soil density and inversely proportional to the
porosity and water content of the peat soil. The pH and mineral
composition of the peat also experience changes [11].
Generally, changes in these properties also impact the
stratigraphy and hydrogeology of the soil in the area [12-14]. In
2021, most of the city of Banjarmasin experienced major
flooding [15], and several buildings collapsed [16, 17] due to
the insufficient consideration of land conversion and post-
peatland fires.

Most research on peat soil focuses on its physical and
chemical properties, primarily for applications related to land
fertility. The density, water content, porosity, and permeability
of the soil [18-20], along with nutrient cycles, cation exchange,
and root systems in peat soil [21-23], are studied at a depth of
0-0.60 m to prepare the soil for agricultural use. However, the
extremely rapid population growth rate has prompted the
conversion of this area into an urban development zone. Thus,
more complex research on the characteristics of peat soil is
being conducted, especially in the investigation of peat soil
mineralogy to enhance soil quality before land management
and the sustainability of urban development. According to [24],
as the population increases, it is necessary to identify soil
characteristics for safer construction during geotechnical
designs.

Understanding peatland mineralogy is crucial because it is
related to the physical, chemical, and lithological properties of
the soil. This information is influential in ecosystem
management, conservation, rehabilitation, and conversion of
peatland. Studies on subsurface properties are conducted using
geophysical methods [25]. Soil lithology, peat layer thickness,
saturation level, mineral distribution, and indications of
potential land subsidence are revealed through soil resistivity
tests. The construction of buildings, roads, bridges, and other
public facilities then utilizes these data [10, 26]. The condition
of the soil lithology is linked to the geochemical properties of
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peat soil. This information is essential because of the
aggressive chemical properties of peat. Techniques, such as
Fourier Transform Infrared Spectroscopy (FTIR), XRF, XRD,
and SEM, have been employed to gain an understanding of the
geochemical properties of peat soil. [27-30].The present study
reveals an integrated state of peat soil minerals, which is still
rarely discussed, especially for the South Kalimantan region.
Conducting this research was necessary for the success of
sustainable urban development. The current research requires
mineralogical and soil suitability studies, especially on sandy
and clay soils, because both its geophysical and mineralogical
results will be used as considerations in the development of
infrastructure in this area. The mineral composition of the soil
and its physical properties greatly influence and impact the
safety and stability of building structures.

II. MATERIALS AND METHODS

The study area is located in Abumbun Jaya Village, Sungai
Tabuk, South Kalimantan. Drainage channels have been built
at this site to lower the groundwater level in the peat.
Consisting of partially decomposed plant remains, the peat is
highly porous and sponge-like. When drainage channels are
built, the water filling these pores flows out with gravity. This
loss of water causes the pores in the now dry upper peat layer
to collapse. This process is called compaction and it is one of
the causes of groundwater level decline, particularly in the
peatlands of South Kalimantan [31]. The groundwater level at
the research site was found to be at an average depth of 0.40—
0.50 m. Figure 2 shows the geophysical positions of
measurement using the Wenner configuration of the
geoelectrical method with longitude and latitude samples, as
shown in Table I. The measurement lines were taken at two
different locations; the first at a degraded peatland site and the
second at an intact peatland site [32]. The first location is
marked with the lines La, Lp, and L¢, with a distance of 20 m
between measurement lines, while the second location is
marked with the lines Lp, Lg, and Lg, with a distance of 40 m
between measurement lines. Soil samples for testing the
physical and chemical properties were collected at depths of
0.10 m, 0.50 m, 1.00 m, and 1.50 m at drill spots A, B, C, D, E,
and F using a peat drill Eijkelkamp. Bulk density and soil pH
data were obtained in the field, while the water content and soil
geochemical properties were measured in the laboratory.

(= |
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Fig. 2. Geophysical —measurement Wenner

configuration of the geoelectrical method.

positions  using  the

TABLE L LONGITUDE AND LATITUDE OF SAMPLE
LOCATIONS
Lin Coordinates
N Start End

La 3°20'44.70"S — 114°4229.00"E 3°20'43.40"S — 114°4229.20"E

Ly 3°20'44.80"S — 114°42'29.65"E 3°20'43.50"S — 114°42'29.88"E

Lc 3°20'44.90"S — 114°42'30.30"E 3°20'43.60"S — 114°42'30.50"E

Lp 3°24'18.00"S — 114°42'5.10"E 3724'17.8"S — 114°42'8.2"E

Lg 3°24'19.20"S — 114°42'8.30"E 3°24'19.3"S — 114°42'5.8"E

L 3°24'20.20"S — 114°42'8.40"E 3°24'21.9"S — 114°42'5.5"E

Soil physical properties, such as water content, were tested
in accordance with SNI 03-3637-1994 [33], and bulk density in
accordance with SNI 2828:2011 [34]. The geochemical
properties measured included soil functional groups with FTIR,
elemental composition using XRF, mineralogical composition
using XRD, and soil morphology using SEM-Energy
Dispersive X-ray spectroscopy (EDX) mapping. Before testing,
the peat soil samples were oven-dried at 50-60°C to preserve
their chemical integrity, then ground to pass through a 200-
mesh sieve, and weighed to 5-7 g for analysis.

III. RESULTS AND DISCUSSION

A. Physical Properties

The physical properties of peat soil are not the same for
each sampling point, as presented in Table II. The water
content of the sample ranges from 50.42% to 149.18% and the
bulk density is approximately 0.32—0.73 g/cm3. Peat soil, which
consists of organic matter, can hold up to 200%-1,000% of its
dry weight in water, which is much higher than mineral soil
[35]. There was a decrease in water content in the sample at a
depth of 1.50 m, indicating a change in soil type. This finding
shows that at a depth of 1.5 m, the soil was sandy clay, as
depicted in Figure 3, and was also consistent with the
geoelectric measurement results presented in Table V. Based
on the physical properties, the type of peat found at the study
area was classified as sapric peat, which has a bulk density
higher than 0.2 g/cm3 and a water content of less than 400%
[36]. This peat type indicates that the peat soil has undergone
decomposition, as evidenced by the finer soil grains and its
brownish-black color.

Fig. 3.

Sandy clay from the study area.
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B. Geochemical Properties

The peat soil acidity (pH) at points A, B, and C ranges from
3.6 to 6.0, while at points D, E, and F it is below 3.0-5.5. Low
pH is an inherent characteristic of peatlands that helps prevent
decomposition. However, extremely low pH (below 4) in
drained peatlands is an indication of severe land degradation
due to the oxidation of organic matter and the formation of
sulfuric acid [37].

TABLE II. PHYSICAL PROPERTIES OF PEAT SOIL SAMPLES
Sample Identity pH Water content(%) Bulk density(g/cm®)
A-10 5.5 61.3 0.37
A-50 3.6 73.2 0.42
A-100 3.6 102.5 041
A-150 5.8 73.9 0.45
B-10 4.7 80.6 0.32
B-50 6.0 98.2 0.35
B-100 5.9 108.2 0.43
B-150 5.7 101.0 0.46
C-10 4.5 50.8 0.35
C-50 4.8 52.6 0.42
C-100 4.9 57.6 0.48
C-150 54 73.5 0.51
D-10 <3.0 50.42 0.71
D-50 <3.0 66.78 0.66
D-100 3.0 123.95 0.67
D-150 3.0 149.18 0.69
E-10 4.1 71.38 0.69
E-50 4.0 99.30 0.73
E-100 3.6 102.46 0.71
E-150 3.2 88.06 0.69
F-10 6.0 57.10 0.65
F-50 5.1 59.83 0.64
F-100 4.0 73.97 0.64
F-150 3.5 99.13 0.71

1) FTIR Analysis

Figure 4 shows the FTIR measurement results, which reveal
the functional group spectra of organic and inorganic
components.
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Fig. 4. Infrared spectra of peat soil sample.

The band at 3690-3617 cm™ is related to the stretching
hydroxyl group (O-H) found on the inner surface of the soil

and is also related to silicate adsorption bands for kaolinite clay
[41, 42]. The peak at 3200 cm™ indicates that the peat is
dominated by hydrogen bonds (O-H stretching) originating
from adsorbed water molecules, polysaccharide hydroxyl
groups in cellulose and hemicellulose, phenolic hydroxyl
groups in lignin and humic substances, and carboxylic acids.
This peak band is very weak and appears very broad, reflecting
the moisture level and the abundance of organic functional
groups that were originally hydrophilic but have become
hydrophobic [38, 39]. The band at 2930 cm™! corresponds to
the symmetric and asymmetric C—H stretching vibrations of the
CH: and CHs methylene groups. At depths of 0.10 m, 0.50 m,
and 1.00 m, the intensity of this band decreases sharply,
directly reflecting the breakdown of decomposed plant
biopolymers by microbial activity. The smaller the intensity of
this peak, the more it indicates that the peat has undergone
decomposition [40].

The bands at 1630 and 1500 cm™ correspond to aromatic
C=C compounds found in lignin and humates, as well as C=0
groups from amides present in proteins within microbial
biomass. The bands at 1100 and 1030 cm™! are related to C-O
groups and C—O-C glycosidic bonds of polysaccharides found
in cellulose and hemicellulose. A decrease in the intensity of
the band indicates that the peat has not yet completely
decomposed [40]. The band with a wave number less than 910
cm! indicates the presence of the identity of the inorganic
mineral region in peat. The peak is related to the Al-Al-OH
bending vibration in the kaolinite structure [43] and the Fe—O
bond [44], where its presence usually coincides with the O-H
peak in the region 3690-3617 cm™!. The bands at 770 cm™
show the presence of quartz (SiO:) and the bending vibrations
of Si—-O-Si. The peak at 690 cm™ is related to crystalline
quartz [45] and Fe-O [46]. The peak at 524 cm™ is related to
Si—O-Al bending vibration, which is characteristic of
aluminosilicate minerals such as kaolinite and feldspar [41].

2) XRD and XRF Analysis

The identification of peat soil minerals based on XRD
analysis is shown in Figure 5. The main components are quartz,
kaolinite, and pyrite. In addition, there are other mineral
phases, namely ilmenite, goethite, hematite, magnetite, illite,
and other trace compounds. The oxide mineral composition of
peat soil based on XRF normalized results is presented in Table
III. The dominant oxides are SiO,, Fe,03, AlbOs3, and SO;3 at
several points. Minor oxides include TiO,, K>O, CaO, and
P,0s, and trace oxides such as Cr;03, V205, CuO, MnO, NiO,
Yb,03, SrO, Ag>0O, and ZnO. Based on the oxide profile, the
peat soil is classified as peat of rich minerals, formed by
silicate and sulphide minerals, reflecting its geological
formation. According to the XRD results, clay minerals are
composed of aluminum silicate, including kaolinite, dickite,
and nacrite. The interaction between iron and sulphur suggests
the formation of pyrite (FeS:), which was detected at depths of
1.00 m and 1.50 m. This is consistent with the geological
conditions of the study area. Iron is available in the form of
ions (Fe?") originating from the weathering of minerals in
mineral soils (alluvial deposits) [4] located beneath the peat
layer. The decline in the groundwater table creates longer and
deeper aerobic conditions in the peat, causing sulphur-
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oxidizing microbes to become active and accelerate the
sulphide oxidation process. The sulfuric acid resulting from
biogeochemical reactions is released and dissolved into
groundwater and drainage channels, and then reacts with Fe to
form pyrite [47]. Similarly, the higher concentrations of P.Os

and K2O observed in the pristine layer (D, E, and F) indicate
that this organic matter has not undergone significant
decomposition, whereas in A, B, and C, these oxides are
reduced, likely due to mineral degradation influenced by soil
management practices [47].

TABLE IIL OXIDE COMPOUNDS OF PEAT SOIL FROM ABUMBUN JAYA VILLAGE
Sample Compound (conc. unit, %)
identity Si0, Fe,0, ALO, TiO, K:0 Ca0 S0; P.0;
A-10 65.40 15.40 14.00 2.85 1.08 0.34 0.00 0.87
A-50 61.10 17.00 17.00 2.60 1.42 0.35 0.00 0.00
A-100 59.10 12.20 18.00 2.72 1.84 0.39 0.00 0.00
A-150 46.30 21.90 14.00 1.84 1.22 0.42 0.04 0.00
B-10 48.50 34.19 11.00 1.92 0.82 0.32 0.00 1.00
B-50 61.10 12.80 20.00 2.82 2.11 0.36 0.00 0.71
B-100 44.60 20.10 15.00 2.18 1.74 0.42 0.00 0.00
B-150 44.50 22.80 14.00 1.91 1.43 0.52 0.00 0.00
C-10 75.20 7.73 12.00 2.80 1.13 0.36 0.00 0.00
C-50 72.20 7.67 15.00 2.82 1.39 0.38 0.01 0.00
C-100 72.40 5.96 16.00 2.87 1.60 0.38 0.00 0.00
C-150 53.00 16.90 14.00 2.34 1.21 0.39 0.03 0.00
D-10 50.47 11.70 12.46 1.77 1.25 0.61 19.09 229
D-50 59.96 21.56 11.07 1.93 1.05 0.65 0.00 2.82
D-100 71.61 4.92 14.57 2.51 1.59 0.79 0.00 3.28
D-150 34.01 19.95 8.08 1.52 0.98 0.78 30.47 243
E-10 49.46 15.65 12.06 1.85 1.28 0.75 15.36 2.63
E-50 74.15 5.30 11.88 2.73 1.20 0.71 0.00 332
E-100 58.49 7.72 13.75 2.95 2.46 1.15 7.90 0.00
E-150 55.17 11.97 13.72 1.97 141 0.68 11.59 2.61
F-10 72.52 6.62 11.99 2.69 1.32 0.64 0.00 2.87
F-50 71.99 420 14.90 2.61 1.64 0.72 0.00 3.21
F-100 59.83 10.61 13.06 2.05 1.51 0.71 8.58 2.77
F-150 47.77 15.83 13.03 1.76 1.24 0.70 16.18 2.35
e 3) SEM Analysis Results
@Pyrite
SEM with EDS mapping exhibits the chemical morphology
of peat soil, as shown in Figure 6. This microstructure confirms
El the geological conditions of the study area. That is, the peat soil
S is of a sapric type with a granular texture and irregular structure
@ 5 rich in minerals. At a depth of 0.10 m, as presented in Figure
= 6(a), the dominant elements are O, Si, Al, Fe, and C, while the
minor elements are Mg, K, Ti, and Zn. At a depth of 1.50 m, as
displayed in Figure 6(b), the dominant elements are O, Si, Al,
S, and Fe, while the minor elements are Mg, K, Ti, and Zn. The
presence of pyrite indicates the influence of certain geological
s factors that are characteristic of potential sulphate soils in a
i tidal swamp environment. Pyrite is observed throughout the
' e soil volume, forming a conductive network of pathways
N L | * throughout the peat matrix. This phenomenon causes soil
S| Mu t conductivity to vary, depending on the level of decomposition
Sy 2 — and peat water flow [48].
(b) S [E30 ) X u
£ f,j';,u Figure 7 presents an SEM image and the composition of
Ei;r’HM ] peat soil from location D at a depth of 1.50 m. A honeycomb-
L= 1 - shaped porous structure is demonstrated, which is characteristic
) L of diatom shells made of biogenic silica (SiOz), which are the
10 20 30 , theta4I?e) 50 6 70 remains of microscopic algae. Diatoms were also found in the
- peatlands of Northeastern China [49] and the Hongshuipao
Fig.5.  XRD measurement results of peat soil samples. peatland, located in the middle of the Greater Hinggan

Mountains [50].
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the thickness of the peat layer was found to be around 1.35 m,
with peat resistivity ranging from 16.5 to 135.86 Qm, as
reported in [53]. The underlying layer is clay with soil
resistivity ranging from 0.57 to 24.10 Qm, as proposed in [55].
In intact peatlands, the peat layer is thickest/thicker at
approximately 1.00-1.25 m with a resistivity of approximately
33.0-153.29 Qm, and underneath it is a clay layer with a
resistivity of approximately 4.81-20.4 Qm. Based on the
thickness of the peat, the peat soil at this location is suitable for
conversion because its thickness is less than 3 m, as proposed
in [5]. In the context of future infrastructure development in
this area, this study focuses on depths up to 1.5 m.

TABLE IV. PEAT SOIL LITHOLOGY BASED ON RESISTIVITY
line Depth (m) Resistivities (Qm) Layer
La 0.00 - 1.35 24.10 — 134.86 Peat

1.35-7.38 0.57 -24.10 Clay

Ly 0.00 - 1.35 16.50 — 69.72 Peat
1.35-17.38 1.23 - 16.50 Clay

Le 0.00 - 1.35 20.60 — 69.72 Peat
1.35-7.38 1.25-20.60 Clay

L 0.00 - 1.34 28.20 - 132.96 Peat
D 1.34-3.69 1.21-28.20 Clay
Le 0.00 - 1.25 18.20 — 68.66 Peat
1.25 -3.69 1.40 - 18.20 Clay

L 0.00 - 1.25 28.10 — 153.29 Peat
1.25 -3.69 2.86 —28.10 Clay

Fig. 6. Mapping SEM-EDX of surface morphology of peat soil at a depth
of: (a) 0.10 m; (b) 1.00 m.

Weight (%)
4404 |
0.601

49.049
9.200
20.029
1.401
1.502
0.701
4.104

Fig. 7.
magnification.

Morphology of peat soil at a depth of 1.50 m under 10x

C. Geophysical Properties

Subsurface lithological interpretation has been carried out
based on the electrical resistivity properties of the soil. Figure 8
portrays 2D resistivity cross sections on transects La, Lg, and
Lc for degraded land and transects Lp, Lg, and Lr for intact
peatland. The geophysical measurements presented in Table IV
show stratigraphy at a depth of 7.38 m, indicating that the study
area has two types of layers: peat and clay. In degraded land,

Based on resistivity, there are other minerals present in the
soil besides peat and clay, such as sand (1-1000 Qm), saturated
gravel (100-600 Qm, silt (10-200 Qm) [51], pyrite (0.01-1000
Qm), and kaolinite (1-150 Qm) [52]. These results are
consistent with the content found in alluvial deposits such as
clay, silt, and sand [4]. Variations in soil resistivity lead to soil
anisotropy [53], which can cause buildings on anisotropic peat
to undergo higher settlement. Furthermore, the difference in
resistivity poses a risk when used as a building foundation
since it causes uneven soil compaction and is prone to
settlement.

Based on geophysical and geochemical studies in the
research location, the peat soil is classified as sapric peat. The
Fe and S in peat soil contribute to soil stability and also affect
the rate of corrosion. The presence of pyrite (FeS:) oxidizes to
form sulfuric acid, thereby lowering soil pH. Thus,
infrastructure development on peatlands must pay attention to
land preparation, especially in selecting the type and volume of
fill soil as a foundation. Table V presents the prediction of peat
soil subsidence at the study location based on soil resistivity. In
line with these predictions, the study makes geotechnical
recommendations for foundation designs, such as the use of
slab or raft foundations for light buildings on peat and dense
sand layers with resistivity >100 Qm. Deep foundations, such
as precast concrete piles, are proposed for heavier buildings in
areas with resistivity <100 Qm. Meanwhile, acid-resistant
concrete or concrete mixed with pozzolanic materials, such as
fly ash, is proposed to resist sulphate attack. Epoxy-coated or
galvanized steel can also help prevent the corrosion of the
reinforcement [54].
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Fig. 8. 2D resistivity cross sections on transects L, L, and L¢ for degraded land and transects Lp, Lg, and L for intact peatland.
TABLE V. INTERPRETATION OF PEAT SOIL LITHOLOGY BASED ON RESISTIVITY
Re(s(l;::l‘;lty Interpretation geology Land subsidence prediction Reference
<20 The peat is very saturated and soft Rapid land subsidence under load, mechanically unstable [55]
20-99 High mineral content; dry, dense peat Land subsidence is modefate, §lower, Weak, and not suitable for [ 5 5]
engineering practice
1>5130 g; Most of it is solid mud Minimal land subsidence, suitable for light foundations [56]

IV. CONCLUSION

The investigation of peat soil in Abumbun Jaya Village,
Sungai Tabuk Regency, South Kalimantan, shows that the soil
possesses important physical properties, such as sapric peat,
and is also rich in oxide minerals such as SiO,, Al,Os, and
Fe,Os. These minerals form quartz, kaolinite, amesite, nacrite,
illite, ilmenite, hematite, and goethite, which help maintain soil
stability. EDX mapping confirms that these elements are
evenly distributed throughout the peat soil. However, at depths
of 1.00 m and 1.50 m, sulphur made the peat acidic, causing it
to react with air to form sulphate and sulphite compounds. At
depths of 1.00 m and 1.50 m, sulphur oxides were also
detected, causing the soil to become more acidic under
drainage or aeration conditions, which produced sulphate and
sulphide compounds. This process increased the acidity of the
soil, leading to a corrosive environment that could damage
building structures and degrade soil structure. Based on the
resistivity values measured to a depth of approximately 1.50 m,

peat soils are divided into two categories: first, soils with
moderate to slow subsidence (resistivity between 20 and 99
Qm), and second, those with very little subsidence, making
them suitable for light building foundations (resistivity less
than 100-153 Qm). The soil with resistivity 50-140 Qm may
undergo moderate compression. If it is filled with dense
sandfill (resistivity less than 120 Qm), it can be made suitable
for foundations. Based on the findings of this study,
construction on peatlands can be carefully planned.
Management of peatlands before conversion ensures
sustainable development and protects the environment.
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