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Estimates.on Carbon Stored of Standing Trees
as a Climate Change Mitigation Efforts

Yuanita Windusari'=, Zulkifli Dahlan’, Yuniar Pratiwi’

'Biology Department of Mathematic and Seiences Faculty. Ssiwijaya University and rescarchers from
leading research center sub-optimal land development
“Biology Department of Mathematic and Seicnces Faculty. Sriwijaya University
*Biology Student of Mathematic and Sciences Faeulty. Snwijava University

Abstract. Mitigation of climate change can be observed through the range of values of carbon stoeks
vegelation. A studyv has been carried out and standing trees in the Punti Kayu Park. Palembang used as the
subject of ebservation of the value of carbon stocks in a vegetation forest tourist. Observations conducted
during December 2012 to January 2013, Carbon stocks strorediis assumed to be 50% of total biomass of
standing trees, Allometric approach is uses to caleulaie the ¥alue of biomass. Samphng plots measuring
20mx20m as mean as 16 plots is used to observe the standing trees with diameter more than 3em (diameter at
breast height/dbh). Carbon stocks stored in standing trees in the study site was 2104.35tons/ha and the total
potential carbon stored in an area of 40 ha 1s'131.522 tons. This value decrease compared to the value stored
carbon stocks from the previous vear observations. Lower rainfail decrease the value of biomass. Diameter
affeets the biomass and carbon stoeks in standing trees. Town forest convertion affects the ability of trees to
store carbon E =

Keywords: mitigation, standing trees, carbon stock

1. Background

One of the causes of global climate change is the increasing levels of CO2. The amount of CO2
increases with decreasing forest cover and low effort to reduce greenhouse gas emissions (Arief 2001:78). If
this is allowed. then the estimated concentrations of greenhouse gases. especially CO2 will reach twice the
current coneentration at 100 vears to come, Global temperatures-will rise 1°-4, 53°C and sca level rise of up to
60 em. Rising sea levels will narrow land area and submerge several small islands, as well as the impact on
climate change (Boer 2004: 86). Research IPCC (2001: 13) suggests that since the 90's temperatures will rise
1 4°-5_8"C 1n the late 20th century.

Hadad (2010: 6-7) describes mitigation measures can be done by adding. strengthen or expand the carth
svstem that serves as an absorbent and natural earbon sink. so that CO2 emissions and greenhouse gases are
released in the air can be captured . absorbed and stored back in the trecs. Photosynthesis is an important in
the process carbon eyele and maintain CO2 in the atmosphere. also'a role in the eycle of oxygen at the same
time (Gratimah 2009: 2). Plants obtain €02 from the air through, photosynthesis. which is then converted
into carbohydrates (Hairiah et al 2011 1). CO2 absorbed by plants through photosvnthesis and store it in
plant tissue (Sutaryo 2009: 3). e

Punti Kayu an arca of 40 ha of forest tounist who made ‘urban forest in the city of Palembang in
aceordance with local regulations No 6/2007. Diversity of vegetation 1n Punti Kayu expected fo increasc
carbon stocks, stabilizing. reducing the amount of CO2 and other pollutants that can contribute to global
warming. Based on these statements conducted this study to estimate the carbon stocks stored in tree stands
in Punti Kayu in Palembang related to climate change mitigation

2. Methods

The experiment was conducted during December 2012 to-January 2013 are located in forest nature Punti
Kavu in Palembang. Determination of the location of the plot carried out by the method of random sampling

" Corresponding author, Tel,: -
F-mail address; ywindusaria vahoo.com
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and based on the observed number of tree stands (MaeDicken l‘i‘)? in Manuri 201 1: 12), Plot measuring 400
m2 (Kusmana 1997) as many as 16 plots.

Biomass of all trees found in the sample plots done in a non-destructive. note the type and dtamctcr>
Sem at breast height measured from ground level. Then most of the branch cut along the specificd £ 20 Ch
and density. diameter branches. and wet weight (Pratama. 2013 1). Followed by dryving in an oven with a
temperature of 80o C for 48 hours. Each day samples weighing up to obtain constant weight (Hairiah &
Rahayu 2007: 21). Heavy tree using allometric equations to convert into biomass value. Biomass estimation
was calculated using Hairiah & Rahayu (2007; 33).

I e . .
branch volume Volume (em’) =z x R x 1

Specify gravity (g/em ™) :

BJ (g/em™) = dry weight (g)

Volume (cm™)

Allometric equation to convert biomass using methods Kcttcriﬁgs ef al. 2001 in"Hairiah & Rahayu (2007:
5
23] o

W=0,11xpx D"

Estimate the biomass of pine diameter was calculated usmg Lln. cquation in 1993 in Waterloo allomatrik
Hairntah & Rahayu (2007; 30)

Dryv weight /Biomass (kg/tree)

Dry weight = 0,0417 D**7

Large trec biomass per area;

[ Total bmmaqﬂ (ke) ¢
Wlde plot (m~ 2y |

Carbon stock is ealeulated using the approach of biomass 15 30% carbon stored (Sutaryo 2009: 2. Brown
1997)

Carbon stocks (C) =05 x W

3. Results and discussion

Highest biomass of 347.6 tonnes / ha was found in plot 14, the lowest biomass of 50.8 t / ha was found
i plot 12. Biomass affccted stem diameter. Highest biomass. values also caused the average tree diameter
46.84 em. while for the lowest biomass had an average diameter of only about 21.15 em. Asril (2009: 40)
describes the diameter of the growth-related increasc in tree biomass and the amount of carbon stored in it.
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Table 1. Number of trees. average tree diamcter and Standipg Biomass in Each Plot at Punti  Kayu

Palembang
Plots Number of tree Diameter averange (¢cm) Biomass (Ton/ha)

1 15 3135 TRA3,1
2 1 31,41 IR
3 13 46.49 387.6
4 6 40,39 574 .
3 12 46.60 344.7
6 29 36.71 494 9
7 1 37.57 2173
8 19 37.41 343.6
9 25 2152 258.6
10 16 39.33 324.5
it 9 31,63 156

12 18 2L 15 508

13 14 40.62 459
14 12 46,84 547.6
13 B 38.32 935

16 13 3573 189.3

Value of biomass on plots 3 and 8 tend to be similar because the diameter of the trunk at 3 plots tend to
be smaller than the plot 8. although the number of trces in plot 3 more. This causes the biomass plot 5 (344.7
tonnes/ha) higher than plot 8 (3436 tonnes/ha), According Asril (2009:40). the amount of biomass does not
depend on the number of trees but influenced the size of the diameter of the tree. The larger the diameter of
the tree. the greater the tree biomass. Total carbon content of tree stands on cach plat is obtained based on
the assumption that 30% of biomass is carbon stored (Sutarvo 2009:2). Biomass was calculated by
measuring the diameter of the tree trunk 1.3 m above ground level

Highest carbon stocks at 273.8 tonC / ha was found in plot 14 and the lowest was 25.4 tonC / ha was
found in plot 12. Value of the second largest carbon reserves (247.5 tonC / ha) was found in plot 6.
Dominance of certain species populations in cach plot affects the value of the observed carbon stocks.
Acacia mangium Willd dominate the plot 14, plot 12 Swietenia mahogany dominate, whercas Pinus Jungh.
d& De Vr dominate the plot 6. Suin (2003 in Asril, 2009: 35) explains the dominance of a specics
demonstrate the ability of specics to adapt to its environment and competitivencss against other types

Results also showed that the total carbon stock of tree starlds' all plots in the study arca of 2104.35 tons /
ha. the potential of the carbon stored in the area is 5260.88 tons (Windusari ef al, 2013). Carbon potential
value decreased compared with observational data in some previous years. Total carbon stock and ecarbon
potential in the area Punti Kayu vear 2009 (Hidayah, 2010) is 19‘3,76 tons / ha and 7593.49 tons / ha, then
decreased whereas in 2010 (Anfibi. 2011) note that the total carbon stocks and potential carbon in the area is
66692 tonnes / ha and 6609.31 tons / ha. Dynamics of catbon stocks stored in the obscrvation area
associated with the process of growing, cvolving. or a reduction in the total arca of green in the city of
Palembang, Value of carbon reserves in line with the ongoing process of reveaetation.

Satoo & Madgwick (1982 in Onrizal. 2004: 8) states climatic factors (rainfall and temperature) affect
the rate of increase in tree biomass. in addition to the climate differences also lead to differences in the rate
of production of crganic matter. Onrizal Socrianegara in 1965 (2004: 69) has reviewed between rainfall and
biomass of forest stands in Indonesian couple whose results include reduced stem biomass of 292.6 tonnes /
ha to 170.158 tonues / ha following the annual rainfall of 3,874 mm fell to 1,625 mm in the lowland forest,
East Kalimantan
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Table 2. Carbon stocks in cach plots

Plots Carbon store (tonC/ha)
1 91.55
63,6
3 193.8
4 28.75
3 1724
6 2475
7 108,7
8 ' 171.8
g 1293
10 162,25
11 78
12 ' 254
13 2295
14 2738
15 46,75
16 94 75 ;
Total 2104,35 TonC/ha
averange 131,522 tonC/ha

The results that have been obtained in the study show arcas Punti Kayu rolc as a carbon sink and
mitigate against climate change. Biomass of trce stands 264.71 tons / ha were obtained during the
investigation allegedly associated with a decrease in ramnfall is only 257 mm per month or 3,084 mm per
vear, ]

Town forest conversion affects the ability of trees to store carbon is assumed to be in the form of tree
biomass. The impact of climate change through changes in precipitation / temperature which can affect tree
biomass, and loss of carbon storage arcas make free carbon in the atmosphere to form greenhouse gases and
affect the Earth's climate. City patks is important to be protected.

4. Conclusion

Estimates of carbon stocks stored in tree stands in the arca of Palembang Punti Kayu 2104.35 tonnes /
ha with a total of 3260 .88 tons of carbon potential indicates the rol¢ of foresis as carbon sinks and travel can
be used as mitigation against climate change in the South Sumatra especially Palembang city.
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Instructions for Oral presentation

Devices Provided by the Conference Organizer: Laptops (with MS-OFFICE & Adobe Reader),
Projectors & Screen

Materials Provided by the Presenter: PowerPoint or PDF Files

Duration of Each Presentation (Tentatively):

Regular Oral Session: About 7 minutes of Presentation & 3 minutes of Q & A.

Conference Venue

Hotel Emilia Palembang is under flagship of AMAZING HOTEL MANAGEMENT for three star
hotel in Palembang. With comprising 115 rooms over 5 floors in a classic — modern design.
Hotel Emilia Palembang is conveniently located inside of Palembang Indah Mall complex
area with surrounding commercial, government and shopping area, it is provides easy &
quick access to heart of shopping area “ PIM”, ensuring your shopping adventure is always
in good taste.

For reservation, please contact EMILIA HOTEL MANAGEMENT sales, Marketing &
Reservation office

Jl. Letkol. Iskandar No.18, Palembang, Indonesia. Telp: +62711 5630099, +62812 9052 0999
| Pin BB: 2BO1DB63 | Fax: +62711 5630088




