
















1 INTRODUCTION  

Peatlands have unique characteristics and require 
accurate and precise management since misman-
agement can result in soil and environmental dam-
age. The characteristics of peat soils are determined 
by the composition of original material (type and va-
riety of plants), as well as the condition of the envi-
ronment during its formation.  Environmental factors  
that can be considered are climate, hydrology, and 
time.  Peat forming factors of interactivity, so that 
the characteristics of peatlands are specific and dif-
ferent.  Peat contains of a humic substance such as 
humic acid and fulvic acid that has an important role 
in the soil properties. This role is influenced by the 
degree of decomposition of peat. The content of hu-
mic acid was higher in sapric than fibric. 

Peat soils can generally be found in tidal and 
fresh water swampland.  In fresh water typology, 
layers can be observed.  These layers are all derived 
from peat or mineral substance insertions in the peat 
substance. These conditions will result in differences 
in the properties of the soil and water.  Soil fertility 

is one of the properties which can used as a differen-
tiator between the two typologies.  Peat soils with 
mineral substance insertions are relatively more fer-
tile because of the enrichment of a mineral substance 
on peat also affect the production and concentration 
of dissolved organic carbon (DOC). 

Dissolved organic carbon is one of the three main 
components of carbon balance, after CO2 and CH4 
(Ryder et al. 2012) and represents a significant car-
bon flux of peatland, which is about 24% of the net 
C uptake within the ecosystem (Dinsmore et al.2010 
). The movement of DOC through soil is an im-
portant process for the transportation of carbon in 
ecosystems and the formation of soil organic matter. 
In some cases, the DOC flux may also contribute to 
the energy balance in the river as well as the transfer 
of nutrients from terrestrial to aquatic ecosystems. 
Dissolved organic carbon plays an important role in 
determining the activity of microorganisms through 
their carbon supply as well as the distribution of car-
bon throughout the soil horizon. The dissolved or-
ganic carbon that is found in river water or drainage 
channels mainly comes from soil carbon (Aitken-
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head and McDowell 2000). Due to this, if the carbon 
content in the soil is high, such as can be seen peat 
soil there will be a release of DOC into the river or 
drainage channel in large quantities.  This is an im-
portant intermediary for the global carbon cycle.  
The release of DOC from of organic soil stems from 
the cumulative effect of a few factors:  I) Sources of 
organic matter, II) Land use practices,  III) Hydrolo-
gy and, IV) Various biogeochemical processes such 
as the decomposition of organic matter by microbes 
as well as redox reactions,  V) The position of peat-
lands.  The purpose of this study was to determine 
the concentration of DOC in peatlands of tidal and 
freshwater swampland. 

 
2   METHODS 
 
The study was conducted using a survey method, 
followed by a field sampling  of the soil and water. 
The study was carried out in Jabiren Village, Central 
Kalimantan Province at the coordinates 02

o
51’48.6" 

S and 114
o
17’00.2" E (tidal land); and Pulau Damar 

Village, South Kalimantan Province at the coordi-
nates of 2

o
 26’ 32.93’’S, 15

o
 22’ 24.89’’ E (fresh 

water swampland) from February-October of 2013.  
The tidal peatland sites are located between the sec-
ondary channels connecting the primary channel to 
the Jabiren river, which directly empties into the 
Kahayan river.  The water sample points were de-
termined based on the inlet (1) and outlet (2) of the 
study area (Figure 1).  

In fresh water swampland, there is only one chan-
nel, which has the fuction to regulate water in an out 
the study area. Water samples taken from the upper 
surface and the middle level of the water. Water 
samples were filtered with a 0.45 μm filter, then 
DOC measurements with TOC-VCPN Analyzer 
(Shimadzu), through the process of burning dis-
solved organic matter at 680

o
C. The combustion 

process is intended to convert CO2 into DOC by 
non-dispersive infrared (NDIR) sensors. Soil sam-
ples were taken between depths of 0-100 cm using 
peat auger (Eijkelkamp model).  Humic acid  is  de-
termined based on the difference in peat maturity 
degree with gravimetric.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Sites of water sampling on tidal peat. 
 

Variation data was analyzed with standard error and 
illustrated with a Sigma Plot program. 
 
3   RESULTS 
 
Peatlands play a role in the carbon sequestering of 
carbon in the environment.  In the natural peatlands, 
export of DOC can be an important part of the total 
carbon balance (Dinsmore et al. 2010) and the 
change in the export of DOC can change the balance 
of carbon from carbon sink into carbon source or 
conversely.  The quality and quantity of soil organic 
matter,  as well as the position of peatlands, affect 
the concentration of DOC. The rivers were formed 
naturally in peatlands, and the drainage channels that 
were created during land clearing will release DOC. 
Dissolved organic carbon can be lost, either to the 
surrounding  waters or sequestrated in peat soil. 
Therefore, the DOC plays a role in the distribution 
of carbon throughout the soil horizon.  Carrera et al. 
(2011) suggest that the concentration and fluctua-
tions of DOC were influenced by biological factors 
(such as microorganisms and vegetation), environ-
mental factors (temperature, humidity, etc.) and their 
interactions, while the seasonal dynamics of DOC 
concentrations are influenced by hydro-
meteorological conditions (Clark et al. 2007; 
Dinsmore et al. 2013; Fasching et al. 2016).  It was 
observed that hydrology had a first-order effect on 
DOC concentrations for individual catchments 
(Laudon et al. 2011). 

The lower concentration of DOC on fresh water 
swampland is influenced by the characteristics of 
peat, such as its thickness and maturity degree as 
well as the formation process and origin of the peat 
material.  Fresh water swampland has a lower con-
centration of about 37% when compared to tidal 
peatlands (Figure 2).  Thickness and maturity degree 
of peat affect soil carbon stock (Figure 3). Sapric has 
a greater carbon stock than hemic and fibric. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Dissolved organic carbon fluctuations 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 3.   Carbon stock and depth peat at the  

  research location 
 

From field observations, peat thickness in tidal land 
ranged from 439 cm to 625 cm, with the dominant 
peat maturity degree coming sapric and hemic. The  
humic acid content ranged between 23.07-26.02%. 
Peat thickness in fresh water swampland varies be-
tween 72 cm until 465 cm with the dominant peat 
maturity degree coming hemic and fibric. The humic 
acid content ranged 7.05-7.11%. With the same de-
gree of peat maturity,  which is hemic, the  humic 
acid content at both areas study had different values 
up to 30.6%. This indicates that the formation pro-
cess and the origin of peat substances play a substan-
tial role in influencing the production of dissolved 
carbon. According Hope et al. (1994) in Moore et al. 
(2011), dissolved organic carbon contains about 50-
75% fulvic and humic acid. 

Humic acid is the main organic element that is 
widely distributed in peat soil.  It contains many 
functional groups such as carboxylic acids, alcohols, 
phenols, carbonyl, phosphates, sulfates, amides, and 
sulfides, and all these groups can interact with metal 
species (Stevenson 1994). 
  The high DOC concentration can be observed from 
the color of peat water.  Black water contains a lot of 
humic acids while water that is slightly black-
brownish has a lower humic acid.  This is due to the 
influenced of the overflowing of rivers carrying 
mineral substances away, resulting in a decrease in 
DOC concentration.  This is was seen in the fresh 
water swampland. 

The DOC concentration in the rainy season is 
higher than in the dry season. In the dry season, the 
carbon is stored in the soil such for a long time, that 
during the rainy season, there is an increase in pre-
cipitation.  This "flushing effect" (Hornberger et al. 
1994) transfer carbon into aquatic ecosystems.  The 
process of "flushing" increases when the upper layer 
of soil layer (acrotelmic peat), that was previously 
dry or stagnant, is flooded with a large amount of 
water as a result of increasing water discharge. This 

is in line with the study conducted by Coynell et al. 
(2005) that there is a positive correlation between 
water discharge and DOC concentrations on the 
Congo river with land use types namely pine, savan-
na and swamp forest. Similarly, in the results, Ryder 
et al. (2012) reported that hydrological changes, 
such as increasing water discharge, have the poten-
tial to increase DOC exports.  In the dry season, the 
mechanism of loss of DOC through floculation into 
particulate organic carbon (POC) or adsorption by 
existing POC and by mineral particles, resulting in 
reduced solubility of the DOC with increasing salini-
ty (Battin et al. 2008). Salinity in the tidal peatlands 
can occur during a long dry season, causing intru-
sion of seawater that transport dissolved salts in 
large quantities. 

Changes in the season, like the (rainy and dry sea-
son) that have an impact on groundwater level fluc-
tuations affect the decomposition and mineralization 
processes as well as the quantity and quality of DOC 
(Clark et al. 2005). Thus, any biological or physical 
factor that increases decomposition causes an in-
crease in DOC concentration, although Kalbitz et al. 
(2000) state that hydrological variation in soil-rich 
organic horizons might be more important than bio-
tic factors. It should be considered that, along with 
changes in the hydrology of peatlands, CO2-C flux-
es are the release of C into the air, changing and af-
fecting the amount of residual DOC in peat. 

Peat drainage can affect the production and export 
of DOC, with increased production of DOC. There-
fore, the concentration of DOC due to increased peat 
decomposition in the aerobic zone will become 
greater.  It was observed that drainage on peatlands 
increases the and loss of DOC (Evans et al. 2016). 
The application of canal blocking in the drainage 
channel has the effect of reducing peat aerobic de-
composition and DOC production, thereby reducing 
the concentration of DOC (Turner et al. 2013). Gib-
son et al. (2009) argue that management intervention 
techniques do not reduce production but instead-
changes the results of DOC. 

Climate change can affect the balance of DOC 
from peatland through several mechanisms (Pastor 
et al. 2003). First, an increase in temperature can in-
crease the production of DOC consumed by mi-
crobes, thereby changing the concentration of DOC 
in drainage water. Second, groundwater fluctuations 
can change the concentration of DOC with regard to 
redox conditions. Lastly, changes in the water bal-
ance can control DOC exports independently of any 
changes in DOC Concentration. 
 
4   CONCLUSIONS 
 
The concentration of dissolved organic carbon in 
peatlands of tidal and fresh water swampland are in-
fluenced by the characteristics of peat, such as its 



thickness and maturity degree as well as the for-
mation process and origin of peat material. 
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