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ABSTRACT

The research aimed to determine the monthly operational groundwater control and land use patterns in fire
prevention efforts on peatlands. The research method was carried out using a detailed survey scale method
in the representative sample area of 20-30 ha. Observations in the field included measuring the physical
properties of soils and observing hydrological components. Group discussions with the community were
conducted to explore information on the causes of fires, compilation of plans for operational activities in
the field, and land use models. The research results showed that in the soil depth of 0-20 cm the level of
peat maturity classified as Sapric (mature), at a depth of 20-50 cm is classified as hemic and at a depth of
50-100 ¢m belongs to fibric (immature). The effects of blocking canal construction were very significant in
raising the water level in the channel and groundwater table. However, due to the low rainfall until
December 2019, the groundwater level was not yet able to raise to the point of arrangement 40 cm. Till the
end of December 2019, the groundwater level was at 70 cm, however there has been an increase in
groundwater level of 30 cm since the beginning of December 2019. In the rainfall conditions < 2500
mm/year, blocking canal operations with a retention system have to begin in April. Agroforestry is the best
model and Albizia chinensis (Osbeck) Merr. (sengon) in combination with pineapple plants are the best
land use pattern. In addition, some short-term proposals are to provide infrastructure for firefighting, the
construction of a road embankment, normalization of main rivers and canals, providing boring wells,
making security control posts, training, monitoring, and providing some incentives for farmers to clear land
and firefighting teams at the village level.

Keywords: operating model; groundwater level control; peat, land fires

INTRODUCTION Problems arising from land management
in swamps, especially peatlands are clearly
lands.

Population growth is increasing from year mineral

to year, of course, it will be accompanied by

greater than in dry

Agroecosystem in various peatlands are

an increase in agricultural areas for food strongly influenced by biophysical and

supply. Food in a broad sense is not separated
from agriculture alone, but to human efforts to
usec land resources to make money and
subsequently to fulfill the basic needs of the
population (Wildayana et al., 2016; 2017).
Therefore, the use of land on peat in a large
scale is more for oil palm and industrial
plantation.

*Correspondence: Momon Sodik Imanudin:
Department of Soil Science, Faculty of Agriculture,
Sriwijaya University, Indonesia; Email:
momon_unsri@yahoo.co.id.

environmental conditions (Imanudin et al.,
2018; 2019a; 2019b). Opening of peatlands is
always done by making channels to lower the
water level. Land clearing of peatlands for
plantations had an impact on 58% of global
carbon emissions. In addition, a decrease in
groundwater level of more than 1.00 m and in

the dry season makes the land vulnerable to
fire (Wosten et al., 2006a; 2006b). Clearly the
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effect of channel construction is very real on

peatlands in a decrease in water level.
Peatlands with canals have three times deeper
water levels than before channels (Astiani et
al., 2017; Armanto et al., 2016). On the other
hand, social problems also often arise from
land clearing, especially the number of lost
land use rights for local residents (Sumarga et
al., 2016; Wildayana et al., 2018a; 2018b;
2018c).

Some main problems often arising in
agriculture or plantations in peatlands are
flooding in rainy season and drought in the dry
season. In addition, problems with the
presence of shallow layers (pyrite) which will
occur when oxidation decreases in the
groundwater level (dry season) causes the soil
to become acidic due to pyrite oxidation, and
finally increasing the solubility of aluminum
and iron which is toxic to plants (Imanudin
and Armanto, 2013-2015; 2016-2017). This
condition is also followed by an increase in
soil acidity. When the groundwater level is
too deep, it will cause the soil capillarity to be
low, so the upper soil surface becomes dry.
This condition makes the land vulnerable to
fire (Imanudin et al, 2017a; 2017b). Within a
period of 50 years, land clearing for oil palm
led to a decline in land subsidence of 3.00-4.00
m and continuous land fires will cause the land
to be flooded in the rainy season, and will be a
limiting factor in restoring land. An integrated
approach has to be taken especially to
stimulate economy of local people in
peatlands, so that the community can play an
active role from planning to implementation
and it is hoped that they can help protect the
environment (Uda et al., 2017; Surahman et
al., 2019) In connection with these conditions,
water level control efforts are needed aiming
to optimize the water level which does not
cause the plants to die and also if it does not
cause land to be burnt easily. In the condition

of a depth of 40 cm in groundwater with land
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on the condition of having biomass above, it is
able to create soil water content in the root
zone of the plant in saturated conditions. Even
in peat conditions that are in the sapric class
(mature) the depth of 50 ¢cm of groundwater
can create soil conditions at the top of the
valley. A value of 40 cm is considered a
critical limit for land fires (Imanudin et al.,
2015; 2018; Taufik et al., 2019). Putra et al.
(2018) added that land fires occur when
groundwater level drops below 30 cm. It is
very important to maintain water levels above
30 cm to avoid fire and peatlands degradation.
However, the condition of micro-climate
change is very influential on environmental
conditions that cause widespread land fires.
Some efforts to restore and to conserve
peatlands are carried out in an integrated,
technical and  non-technical  manners.
Technically, of course through efforts to fulfill
water (rewetting) and also water conservation
(rain harvest). A field study of the ability of
the network system and the operation of canal
blocking on water levels has not been carried
out.  Non-technical  approach, namely
increasing the participation of the community
in the preparation of the fire prevention
program needs to be done in a participatory
manner and has a beneficial value for the
addition of Community
participation is expected to grow when the

local income.
surrounding peatlands can generate direct
benefits to household income. If it is only
limited to indirect benefits (conservation of
environmental services), thus they will not
care, because the surrounding population is
still poor.

RESEARCH METHOD
This research was carried out in
September to December 2019. The research

site is located in Kedaton Village, Kayu
Agung, Ogan Komering Ilir District, South
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of + 20 ha having flat topography and is
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Figure 1. Research location for peat hydological monitoring in Kedaton Ogan

Komering Ilir South Sumatra Indonesia

located at an altitude of 4 m above sea level. In
general, the research area consists of three
parts, namely settlements, plantations, rivers
and swamps.

The materials used in this study were
peatlands taken from burnt peatlands and
natural forests. The tools used were ring
samples, hoes, peat drills, ovens, analytical
scales, porcelain cups, measuring cups,
plastics, isolates, GPS (Global Positioning
System), cameras, meters, stationery and
laboratory tools for soil analysis. The research
was carried out using field trial methods by
taking some examples of peatlands

bounded by two canals. Field work includes

arca

soil sampling, peat depth drilling, measurement
of groundwater level, channel water level,
hydraulic discharge value, and collecting
rainfall data. Laboratory analyses include total
pore space, content weights and level of soil
maturity.

Sampling was carried out in secondary
peatlands proportional random
sampling method consisting of 6 sample points
with a depth of 0-50 cm, 50-100 cm, and 100-

150 cm. Depth analyses of groundwater level

using a

(cm) and peat depth (cm) were done by direct
drilling in the field. Peat maturity was carried
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out in the field based on the ratio of the amount
of fiber, while the weight content (gram/cm?)
and water content (%) using the gravimetric
method.

To obtain socio-economic data of the

group
in the

population, interviews and focus
discussion methods were conducted
Kedaton Village. Secondary data was obtained
the village head's office. Rainfall

measurements are carried out directly in the

from

tield using an ombrometer.

The water level was measured using a
piezometer mounted near the channel (50 m)
and in the middle of the 100 m block.
Piczometer reading was done every day.
Piezometers were made from 2.5-inch PVC
pipes that arc installed in holes in peatlands.
Measurement of soil hydraulic conductivity

Bas carried out directly in the ficlds using the

Auger hole method. The general principle of
the Auger hole rnetad is that a hole is
prepared using a drill to a certain depth below
the groundwater level. If the water balance with
the environment has been reached, some water
in the hole is removed. The water will seep
back into the hole, and the rate of rise of
groundwater level in the hole over time is
recorded. By using appropriate graphs and
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40007 dY
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where

K is the ground hydraulic conductivity (m.day™):
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data. K values are calculated using the equation
1 (Van Beers, 1983).

(1

H is the depth of the auger hole below groundwater level (cm);
Y is the distance between the groundwater level and the average water level below the auger

gﬂe at dt (cm) time intervals;
r is the radius of the auger hole (cm); and
t is the measurement time (seconds).

Analysis capability or
rewetting was by observing
groundwater level between the two channels.
Analysis of the advantages and disadvantages
of groundwater in the plant root area was
carried out for one year. The groundwater
status analysis method was carried out using
the concept of SEW-40 (surplus excess water
under 40 cm). This SEW-40 calculation was
based on Government Regulation (PP) Number
71 year of 2014. This concept is used to show
the condition of excess groundwater (cm-days)
during the land tenure period. At groundwater
depth of 40 cm, the land is relatively safe from
fire hazards (Kettridge er al., 2015; Junedi et
al., 2017). The value of excess water above 40
cm can be calculated to predict
groundwater under during the period of plant
growth. The formula (equation 2) is as follows:

SEW —40 =3 (40 x,)

i=l

of drainage
carried out

€XCESsS

2

Where:

xj is the groundwater level at the end of each
hour and,

n is the total hours during the plant growth
period.
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The water management strategy that will
be built in the adaptation of operating models
in the field is the concept of containment and
control of water levels (control drainage). The
drainage system is controlled by providing
drain control at a depth of 40 cm. Canals are
built in the secondary channel. The preparation
of fire prevention and control programs is
carried out using a participatory approach
through group discussions and interviews.

RESULTS AND DISCUSSIONS

Profile of the community around the
peatlands area

The Kedaton village has various kinds of
people, namely contractors, entrepreneurs,
cracker sellers, brick building owners, drivers,
motorcycle drivers, public servants, traders and
farmers. Most communities reside relatively
far from the peatlands. This is because their
homes and workplaces are mostly located near
to Kayuagung city. While the profession of
farmers is only occupied by a small portion of
the Kedaton community, this is due to the
insufficient availability of land to be managed
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by the community, farmers in this region
include farmers in the oil palm, rubber,
pineapple and vegetable plantations sectors.
For the agricultural sector, namely rice
farming. The results of interviews with several
community members were found that the
working hours of the whole community were
from 08.00-16.00 pm and other time were used
by the community for rest. Only for the
profession of rubber farmers who have free
time during the day at 13.00-18.00 pm because
rubber farmers only actively tap at 07.00-11.00
am.

The land fire in the research area has been
in a severe category since 2015 and another
severe fire occurred in 2019. According to the

ISSN: 2354-5844(Print)
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local community, this fire occurred due to
drought, low rainfall intensity and surface
water sources are limited. So far, the land has
been tried to plant oil palm, but it failed
because the peat was too deep. The status of
land ownership is also unclear, because it
includes a conservation area. However,
because it is near the access road and the
population, the community tries to own the
land, some even sell to outsiders. The failure of
agricultural business in the area caused the
land to be abandoned, which eventually
became a source of fire every year. Figure 2

The area conditions of peat land in Sepucuk

Kedaton OKI that has experienced a fire in
November 2015.

Figure 2. Fire in process (lefth) and burnt peats in research area (right)

In the event of a large peat fire, the
surrounding community immediately reports
to the government to send assistance, such as
assistance from the land route, namely a fire
engine along with the National Disaster
Management Authority (BNPB) crew and
helicopter assistance carrying water booms.
However, this effort cannot run effectively
because if a fire has occurred on peatlands, it
will be difficult to extinguish.

Climatic and Hydrological Conditions

The climate of the research area belongs
to tropical climate having two scasons,
namely the rainy season and dry season. The
temperature ranges between 24-38 °C, the
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lowest temperature ranges at 02.00-04.00 in
the morning, while the highest temperature is
in the afternoon ranging between 01.30-03.00
pm. Humidity ranges between 80-88% with
wind speeds of 3-8 km/hour and the highest
rainfall of 2,849 mm/year. Serious fires that
occurred in 2019 are reasonable because the
rainfall is relatively low. The dry period is
longer because the value of precipitating is
lower than the need for evapotranspiration
(deficit) that occurs from June to November
(Figure 3). Therefore, the peak of fires began
in August, September and October.

Rainfall is one of the determinants of
water availability in peatlands. The addition of
water from rainfall will cause the water level
of the channel and groundwater level in the
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land to increase. This is one of the factors in
the availability of water on land to prevent
drought and keep away from land forest fires
on peat. Measurement of daily rainfall in the
morning was done to see the effect on the rise
in groundwater level. Daily rain picture from
November to December 2019.

Peatlands get rain on 19 November 2019
at 4.8 mm/day. The value < 5 mm/day is
classified as very mild and does not make
significant changes to the peatlands area. The
rainfall occurring on 22 November 2019
obtained by 1 mm.day™' was still in very light
criteria. The next rain occurred on 24
November 2019 with moderate criteria of 28
mm/day. The peatlands received the highest
rainfall on 17 December 2019 at 47 mm/day,
but according to BMKG Class 1 Palembang
(2019), it is still in the medium criteria. Figure
4 shows that the rain in November was not
enough to raise groundwater levels. So that in

600
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November there was still a water deficit and
some areas of land were still experiencing
markedly
increased by about 30 ¢cm into December rain

land fires. Groundwater has
where daily rainfall reaches 47 mm. Besides
the increase in groundwater level is also
followed by an increase in water level in the
channel. The channel water that was initially
installed was at 100 cm, after the rain in
December showed an increase to 118 cm. The
research of Putri ef al. (2019) and Imanudin et
al. (2020) stated that the effect of canal
blocking is very real in raising the
groundwater level. The range of wet soil can
reach 240 m perpendicular to the channel.
However, in this study there was an average
difference of 15 cm in the decrease in
groundwater level at changes in the distance

from 50 and 100 m to the channel.

s Montly rainfall data of 2019

«= Evapotranspiration

Figure 3. Relationship between rainfall and evapotranspiration
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Figure 4. Relationship between rainfall with ground water tables
Fluctuations in water levels in the reduce the rate of water loss. Installation of

channels are@lso strongly influenced by
rainfall. The water level in the upstream is
higher than it in the downstream, this shows
the real impact of holding water with canal
blocking. The initial rain in November could
only raise 9 cm of water, and the increase was
only seen in the rain in December to 18 cm
from the initial water level (November). The
average difference between the upstream and
downstream water levels was 10 cm (at the
beginning of the rainy season). This is in line
with the results of Dhiaksa and Candraqgarina
(2018) and Holidi et al (2019) that ec
function of the canal blocking was to raise the
water level in the upstream channel. The
increase in water level was expected to wet
the peatlands area, and could also serve to
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canal blocking has been able to raise the water
level in the upstream which was constantly
increasing (9 cm/day). The difference in the
peak water level upstream and downstream
can reach 100 cm.

Figure 5 shows very clearly that the
filling of water in the channel only comes
from rain, there is no tidal effect. Rain on 17
December 2019 by 47 mm was able to raise
the water level in the channel from 113 to 120
cm. Drainage control was carried out at a
height of 140 cm. Land surface was at a
height of 180 cm, so that disposal of water at
the level of 140 cm was expected to be able to
maintain the water level 40 cm below the

surface of the land.
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Figure 5. Relationship of water level in the channel with daily rainfall
Soil Conditions some of its parent material is still

The characteristics of peat soils are
still classified as Hemic (half-mature) in the
class of peat maturity. The purpose of
Hemic is that peat is half-weathered and

recognizable and brown in color and can be
squeezed in 15-75% fiber material. The
depth of the peat is above 400 cm. Soil

observation in the field can be seen in

Figure 6.

Figure 6. Drilling and observing the level of peat maturity (November, 2019)

Based on peat profile sampling as deep as
100 cm, at a depth of 0-20 cm it was obtained
Sapric maturity level (mature) with the method
used was enough to squeeze the peat soil with
a grip, then at a depth of 20-50 cm Hemic
maturity was obtained and at a depth of 50-100
obtained maturity Fibric
(immature). The level of soil decomposition

cm  was level
determines the ability of the soil to drain water.
At the hemik level generally the
permeability value is at a moderate level. Thus

soil
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the level of peat maturity will determine the
design of the water drainage system.
Measurement of soil permeability serves
to determine the speed of water in penetrating
the soil in a certain period. In experiments in
the first hole the average flow rate was 1 cm in
90 seconds. Table 1 shows the results of the
first experiment in the first hole that in 90
seconds water can enter the ground as high as
1 cm. While in the second hole in 80 seconds
water can enter the ground as high as 1 ecm. So,
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on peatlands the flow rate of water to 1 cm
takes 80-90 seconds.
relatively slow for peatlands size. The slow

This convention is
flow rate is due to the top soil layer having

Table 1. Measurement of flow rates on peatlands
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accumulated dust from combustion. With this
condition the soil pores are blocked so that the
permeability of the upper soil is slow to 0.0125
cm.second™.

Time & (cm) t (time)

t0 15 (0’ (zero second) t0
tl 16 I’ (60 seconds) tl
t2 17 2’227 (142 seconds) t2
t3 18 4’ 317 (2271 seconds) t3
Ah 1 90 seconds Ah

Permeability 4 (cm)

t (time)

15 0’ (zero second)
16 0,5’ (30 seconds)
17 1°43” (103 seconds)
18 2°56” (176 seconds)

| 80 (seconds)

The pore value of soil drainage was
the
rainfall

assumed from relationship  between
incoming the

groundwater level. Entering the middle of

and increase  in
November there had started to rain. The
increase in rain was also not so obvious raising
the groundwater level. This was because the
channel was still empty and the peat water
percolation was still very high. At the time of
the November 24 rain, 28 mm was relatively
able to raise groundwater in the land from 85
cm to 70 cm and from 101 to 88 cm, this mean
that 28 mm of rain could raise groundwater
levels by 10-15 ¢cm on average. From this data
we can predict the drainage pore value was
only around 0.4-0.5 or 40-50%. Pore drainage
around 0.5, then 50% of the land area is solids
that cannot be filled with water. Whereas peat
drainage pore is generally very high, usually
between 0.7. The higher the value of the pore
drainage space, the less the peat solids. In the
peat area at the top which is burning, the upper
layer already contains a lot of dust, so that the
micro pores have increased. When observing
the condition of the blocking canal that was
made permanently, it had been operating and
functioning properly, so that the water loss was
minimal.
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The value of the weight of the contents of
the top is also relatively high, ranging between
0.6-0.7 g.cm™ Though for peatlands is below
that. Maulana et al. (2019) stated that burned
peatlands showing the weight of contents is in
the range of 0.12 g.cm™ to 0.68 g.cm™ with an
average of 0.30 g.cm™. While the research of
Prayoto et al. (2017) shows that the peat soil
weights in Riau area are 0.10-0.13 gem™ in
which the peat pore space is dominated by very
fine pores (+ 40% v/v) and very pore drainage
fast (£ 30% v/v).

Evaluation of Groundwater Depths to the
Critical Value of 40 cm

At the time of observation in early
November the condition of the land was still
dry and it had not rained yet. The groundwater
level is far from the permitted limit (40 cm),
the groundwater level is at 80 cm at the
observation point near the channel. While
those who are more than 50 m from the
channel show the number 103 cm. From this
condition it is clear that the peat soil is very
dry, especially on the surface. This condition
causes the land to burn easily and at the time of
the visit the land is in a burning condition.

The compliance point of 40 cm below the
surface of the land for peatland management is
based on Indonesian Government Regulation
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(PP) Number 71 year of 2014 concerning In the early November period fires still
Protection and Management of Peat occurred, and this was very reasonable because
Ecosystems. Peatlands are classified as deep  the groundwater level was 90-100 cm. Starting
and rainfall in 2019 is very small. Although the  the second week it rained and began to
rain had started to fall in November, it was still  increase groundwater levels. Entering the end
unable to raise the groundwater level to close  of December 20-25, the water level
to the critical level of 40 cm. Evaluation of the  significantly increase. This shows good
status of water using the Surplus Excess Water ~ channel blocking performance. Groundwater in
approach -40 cm shows that during November-  the end of December is at a depth of 70 cm.
December there is still a water deficit, which ~ This means that there has been a filling of
means that the whole day is still below the 40  groundwater as deep as 30 cm within a period
cm (Figure 7). So that in that period the land  of approximately 40 days.
could still be a fire.
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== Point at 50m of canal
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Figure 7. Groundwater level dynamics compared with the 40-cm critical value

Evaluation of Blocking Canal Performance Based on observations on 4 December
To see the effects of blocking canal 2019, the water level in the canal is 60 ¢cm
from the average ground level (Figure 9). The
depth of the groundwater which is at a distance

of 50m from the channel is still at 93 ¢cm below

construction, water levels were observed in
canals and on land (Figure 8). At the beginning
of the rainy season November-December
(early) rainfall has not significantly affected
the increase in water levels in the channel and

the surface of the ground. A value of 93 cm
indicates a critical figure, because it still does

groundwater. The high loss of water in not meet the criteria for peatland compliance

peatlands causes the process of filling which must be at a minimum level of 40 cm.

oundwater is relatively slow. When drilling, the condition of the burned peat
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was in the upper layer with a thickness of 40-
50 cm. While the depth below is still relatively

A: How to make bl_ocking canals
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humid.

B: Almost ready blocking annal

Figure 8. Observation of water levels near blocking canals built in November 2019

92cm

Figure 9. Illustration of surface water levels and groundwater levels in the field

decrease  in
groundwater level every 10m, up to 50 far
from the channel (water source) that occurred
on December 4, 2019 in the burned land. A
reduction in the average groundwater depth of
3-5 cm occurs every 10m additional distance.
In the first 10 m the groundwater level is at a

Figure 10 shows a

depth of about 70 cm, and at a distance of 50 m
from the groundwater table at 92 cm. The
conditions are quite different because the land
has not received much rainwater, so there has
not been a filling process (rewetting). It is clear
that the land had previously been over drained,
so that more water was needed for refilling.

(cm)
3o

Groundwater table

g
-30 -
40 -
-50 1
-60 -
=70 4
Every 10 m groundwater table recorded (0 poi

Figure 10. Decreasing groundwater level in peatlands on fire to the canal (4 December 2019)
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Other data revealed by the results of
groundwater surface dynamics research on
planted landscapes with pineapple (Armanto et
al., 2016-2019; 2013; 2016) stated that there is
only a decline at an average of 10 cm per
distance of 50 m from the canal. This condition
causes the land is still not integrated. because
at a distance of 300 m from the ground the
water channel is still at 70 cm. the importance
of cultivating land so that it is planted with
food crops. Farmers will try to keep the water
from disappearing so that it enters the dry
season where all channels have been closed.

Arrangement of Operation Model

Figure 11 showed the distribution of
monthly rainfall in 2015 where rainfall is very
little. Total rainfall is only 2,019 mm. year'.
The dry month occurs for a very long period of
6 months, so the danger of fire due to a

Lh
=]
=

5
=]

Water depth (mm)
2 L
=] =]
=] =}

=
S
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decrease in the groundwater level is very high.
A similar condition was experienced in 2019
where rainfall was only 2,025 mm, so this year
there was also a fire. Dry months occur for 5
months. In November, which is usually already
raining a lot, it turns out that there is still a
water deficit. After a period of 4 years, annual
rainfall is less than 2500 mm.

Other data revealed by the results of
groundwater surface dynamics research on
peatlands planted with pineapple (Armanto et
al., 2017) states that there is only a decline in
an average of 10 cm per distance of 50 m from
the canal. This condition causes the land is still
not degraded. because at a distance of 300m
from the groundwater channel is still at 70 cm.
the importance of cultivating land so that it is
planted with food crops. Farmers will try to
keep the water from disappearing so that it
enters the dry season where all channels have
been closed.

s Montly rainfall data
of 2019
Monthly rainfall
data of 2018

== Evapotranspiration

Figure 11. Monthly rainfall in the dry year influences the 2015 and 2019 Elnino
climatic condition vs Evapotranspiration (ETO).

Regarding water resource rigidity, an
erational model in the field is needed that
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Table 2. Water level control operating system in the field level on peatlands

Montly Goal of Secondary network operation
operation control Dry climate Normal climate
January Controlled drainage The door is closed The door is opened
February Controlled drainage The door is closed The door is opened
March Retention The door is closed The door is closed,

retention 240 cm
April Retention The door is closed The door is closed,
retention 240 cm
May Retention The door is closed The door is closed,
retention 240 cm
June Retention The door is closed The door is closed,
retention 240 cm
July Retention The door is closed The door is closed/
Adding water from
the pump
August Retention/rewetting The door is closed / The door is closed/
Adding water from the ~ Adding water from
pump the pump
September Retention/rewetting The door is closed / The door is closed/
Adding water from the ~ Adding water from
pump the pump
October Controlled drainage The door is closed The door is closed
November Controlled drainage The door is closed The door is closed
December Controlled drainage The door is closed The door is closed

A

A: Peat landscape B: Flooded peatlands
Figure 12. Flooded land conditions in February 2020

shows the monthly network operation
model at ficald level to be disseminated

This model is arranged based on soil
characteristics, and micro-climate

especially rainfall conditions. Table 2.  to field officers or head of farmer group.
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There are a number of basic assumptions
for operating the model is that the model
is built on a system unit of 1000 m in
length and 250 m in width. The network
pattern is a pair of combs where the
secondary channel is connected only next
to it and the rest is permanently closed
(not penetrated into the primary channel).
At the connected end, a control dam with
a controlled drainage system is needed.
Overflow pipe, installed at a depth of 10
cm from the top so that the channel can be
filled with water. At present, the water
level control field is 40 cm deep. This
condition applies to disposal in the rainy
season, but before the dry season water
level control must be carried out at a depth
of 10 em. This means that in April the
canal block must be closed at least 10 cm
from the surface.

To test the model, in the rainy
season a field visit is conducted. The land
was flooded at the end of January and by
February (Figure 12) the land had been
flooded. The bulkhead building with a 40
cm opening is relatively effective to keep
the water from getting too high (flood). In
this condition the land has a pool of
between 10-20 cm, so that annual plants
can still grow if made dike or
embankment (raising the soil). This is
potential where control of drainage at a
height of 40 cm for the rainy season is
able to keep the land from being flooded.

Making Community Based
Programming

To develop a prevention and control
program on forest and peat fires, the
research team from Sriwijaya University
held an FGD (Focus Group Discussion)

1
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with residents. Participants who attended
were from the village government, farmer
groups, community leaders, environmental
leaders and the Fire Care Community
Team (MPA). This activity is to explore
the root causes of fire and the hope of
future  prevention. A
description of the ongoing meeting with

citizens in

citizens can be seen in Figure 13. The

results of this activity can be summarized

as follows:

1) Fires September,
November, and even in early December

occurred in

there were still several hotspots. The
cause of fire-prone is because the land
is classified as deep peat soils where
the depth reaches 4-5 m. During the dry
season the groundwater level drops
above 100 cm, and the surface water
source is dry. So that the top is very
easy to burn and the movement is faster
due to dry climate conditions and
strong winds. The cause of the burning
of the land itself is not yet known with
certainty, allegedly by irresponsible
persons outside the Kedaton Village.
The loss was huge and some residents
who lived around the site were
evacuated. Not to mention the loss of
planted gardens

2) Some of the past programs which were
not well targeted have been carried out
in the area among 50 ha of paddy
fields. Peatland development is clearly
a risk, because deep peat is not suitable
for food farming. Plants do not grow
well, so farmers run out of business
capital, which is ultimately abandoned
land. Abandoned vacant land causes
easy interference, especially the danger
of fire. For this reason, the condition of

this land must be immediately
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3)

4)

5)

6)

1

rehabilitated or other uses used in
accordance with the function of the
peat ecosystem.

For firefighting operations during the
dry season, the firefighting team found
it difficult because access to the
location was difficult. So, it is
necessary to repair roads or normalize
the canals (main drain) along 10 km.
The of the
overgrown with water plants, so that
the ketek (small ship) is
difficult to move. Besides the lack of

condition canal is

wooden

equipment facilities such as suction

hoses, expenditure hose,

communication equipment and
operational costs of the outage team.

In the future there is expected to be
regular socialization and training
before the dry season arrives. At least

the activity has been running since

April. Extinguishing teams at the
village level required a Decree (SK)
from the local government, and

received monthly incentives. The team
leader is given at least a GPS and
Android device for communication and
monitoring of land developments, and
the team's readiness in combating fires.
In fire-prone areas, guard houses
(POSKOs) are needed to gather
together for discussions, coordination,
and temporary rest areas. So, there is
the enthusiasm of the firefighting team
to help patrol the environment, together
with ABRI or policy.

The construction of a perimeter dike is
needed to prevent fires from entering
from the outside, while this can be
done by normalizing a 1 km river. The
name of the proposed river is the Tapa
river.
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The community also hopes that boring
wells will be provided, to meet the
residents’ clean water as well as water
reserves to prevent fires from spreading
(wetting the surface).
The village government hopes that the
budget for preventing and managing
forest and land fires will be given
directly to the village level, especially
related to technical operational costs.
At least a portion is given directly to
the village level.
Communities around peat hope that
be additional
agriculture,

there will incentives
related to
husbandry

farming, so

animal
and fisheries to assist
that they be
compensated to protect the land from
fire.

can

10) For religious fields, it is expected that

religious leaders, religious teachers and
religious scholars bring the material to
the importance of protecting nature,
human implementation as caliphs on
earth to protect the earth, especially
peatlands. The material was delivered
at community events such as recitals,
celebrations, and Friday sermons.

11) The community agreed that the land

could be immediately restored through
revegetation of forest plants. It's just
that forest plants that produce quickly
and easily thrown into the market so
that it can be used as income for the
community. The pattern of agroforestry

is  considered appropriate.  The
proposed forest plants are Albizia
chinensis. Furthermore, the

government is expected to be able to
facilitate the development of water
systems, land management, and
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preparation of sengon and pineapple
seeds.

12) The next step is to find partners to
collect pineapple and sengon crops.
Sengon plants can be harvested if they
are 4-5 years old. Several companies in

A: Discussion with local people

ISSN:2354-5844(Print)
ISSN: 2477-5223 (Online)

South Sumatra, among others, PT
Sumatra Alam Anugrah in Indralaya,
have the opportunity to collaborate. An
example of land use for sengon-

pineapple agroforestry can be seen in
Figure 13.

B: Involving students in the research

Figure 13. Meeting conditions with the local community at the research sites

Related to the prevention of forest
and land fires in line with the research of
Maulana et al., (2019) that the priority
activities are repair and construction of
blocks,
bodies such as rivers and reservoirs;

canal rehabilitation of water

increasing fire patrol activities, and
providing incentives for people who will
open land. To improve the economic
growth of the region, it has to be
supported by infrastructure improvements
such as roads, bridges and electricity
networks.

For zero burning land clearing
(without burning) the community cannot
afford because it requires mechanical
equipment and operating costs. For that
there must be incentives. Murniati and
Suharti (2018) reported that manual land
clearing costs around 3.5 million per ha,
and mechanically around 6.5 million.
Meanwhile, controlled combustion can
cost 1.5 million/ha. Therefore, zero

burning efforts in land clearing can only
1
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be done if there is a cost incentive and
equipment from the government (Figure
14).
CONCLUSIONS AND
RECOMMENDATIONS

Based on the results and discussion of
this research, the following conclusions
and recommendations can be made as
follows:

1) Peat maturity at the research location
at a depth of 0-20 cm was sapric level
with the method used is enough to squeeze
the peat soil with a grasp, then at a depth
of 20-50 cm was found hemic level and
depth 50-100 cm was obtained fibric level
(immature).

2) The physical soil properties showing
the level of water discharge was relatively
slow 0.0125 cm/second. This condition
occurs at the top,

where there is

accumulation of residual dust from
burning in the soil pores, thus the surface

soil permeability becomes slow.
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Figure 14. Multiple cropping pineapple with Albizia chinensis

3)  The effect of blocking canal construction
is very good, within 30-40 days it is able to
raise the groundwater level by 30 cm. It is
estimated that in January the land will meet the
40 cm standard.

4)  Operations in the field for water level
control are using a retention system. Dry
climatic conditions with annual rainfall less
than 2500 mm is by blocking canals since the
end of the rainy season, which is April. With
this model, it is expected that the 40 cm figure
can be maintained until September, and the
peak dry season of groundwater is still at 70
cm. During normal rainfall (> 2500 mm/year)
water conservation can be carried out in May.
5) For the program
partnership  network is needed. The
government has to immediately facilitate
peatland management by building
partnerships. Plant cultivation should be
adaptive forest plants that benefit for local
people. The results of the Focus Group
discussion on the land wuse model of
Agroforestry are the right solution. Albizia
chinensis in combination with pineapple plants
are the best pattern for land use (Imanudin et
al., 2019b). Some of the short-term efforts

1

sustainability, a
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related to fire prevention and control are the
providing  of extinguishers,  the
construction of a road embankment, the
normalization of main rivers and canals, the
construction of a boring well, the construction
of security control (Posco), the training,

fire

monitoring and provision of morning
incentives for the village firefighting team.
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