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ABSTRACT

Forest carbon monitoring is one of the project components which deals with data collection,
processing and analysis. To allow fast and accurate data processing, a data processing software
had been developed. The software intended to provide forestry data input interfaces, processes
the calculation and then output the calculation results into information. The software includes
into the calculation additional data such as mass density and apply different carbon stock
calculation formulas to different species. The software calculates tree distribution per DBH, tree
distribution per plot, Importance Value Index, AGB Carbon Stock, DOM Carbon Stock, BGB
Carbon Stock, Soil Carbon Stock and Total Carbon Stock.

1 INTRODUCTION

Forest carbon monitoring is one of the project components which deals with data collection,
processing and analysis. A carbon inventory has been successfully conducted in the beginning of
2010. Huge amount of data about species, numbers and diameters have been collected on the
field and have been digitized into Microsoft Access Database. However, mistakes occur very
often when manual calculation is applied. Therefore, to allow fast and accurate data processing,
a data processing software had been developed. The software processes collected forestry data
into information. The information are AGB Carbon Stock, DOM Carbon Stock, Soil Carbon Stock
and Importance Value Indices.

Although the software developed was able to provide fast and accurate calculation based on the
raw data provided on Microsoft Access database, the software calculation accuracy could be
improved by providing additional data such as wood mass density and by applying different
carbon stock calculation formulas to different species

This software development project is intended to improve and revise the software developed on
the previous project.

1.1 BRIEF EXPLANATION OF PREVIOUS PROJECT

Before the start of the previous project, the data was calculated using Microsoft Access and
Microsoft Excel and therefore, to calculate the data, a person with a high level of understanding
to the calculation is needed. Hence the software was developed to simplify, standarize and
automate the calculation process.

Below is an image which represents the breadth of the software.
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Save Data to... ‘ Combined Data ‘ Tree Density ‘ Carbon Stock ‘

Choose Data ‘ Inputted Data ‘ E Tree Numbers ‘ Allometric Settings ‘

Tree

Importance Index Value ‘ ﬂ AGB Carbon Stock

Palem & Liana ﬂ DOM Carbon Stock

Dead Wood ﬂ Total Carbon Stock

Dead Tree

RAR2R 22

ﬂ Soil Carbon Stock

Figure 1-1 Previous Project Menu

The first menu group is the data configuration which contains two sub menus to configure the
data to be used. The Data View menu group contains the menus to view the data in Microsoft
Access file and the combined tree findings data which was distributed among some tables. The
Species Composition menu group provided some tree species related data. The Carbon
Calculation menu group provided Carbon Stock calculation which consists of AGB Carbon Stock,
DOM Carbon Stock, Soil Carbon Stock and their total.

Since the tree findings data in the Microsoft Access file are separated into a number of table, the
software uses Microsoft Access file as the raw data and moves the data into a MySQL database
with the purpose to simplify the grouping and calculation process. The database structure of the
databases can be observed below.

. ~ _] InformasiPchon v ' | InformasiSatwa v
":] Informasi Plot ¥ | | < NamaLokal TEXT & NamaPlot TEXT
& Requ TEXT > MamalLatin TEXT > MamaSatwa TEXT
5 NamaPlot TEXT > WoodDensity(Kg/m 3) DOUBLE » Jumlah DOUBLE
> Kenampakan TEXT

2 Koordinat TEXT
acone | (2] SimathSa (S | <ot

2 Longitude DOUBLE  NamaPlot TEXT » NamaPlot TEXT < Latitude INT
o Kedalam anGambutic... > MamalenisSemai TEXT 3 Tangga DATETIME [© Longitude INT
> Kedalam an AirTanah(... o Jumlzh INT <> Tebal Serasah(cm ) DOUBLE h

& TahunTebangan INT (> BeratSerasah(gr) DOUBLE
& TahunTerbakar INT j Plot v <> TinggiSemak&Herba(cm) DOUBLE
NamaPlot TEXT s Kerapatans em sk 8Herba(%) DOUBLE

strail TRXT "> Kadarair DOUBLE
L ~ Sraia2 TEXT ] “» JenisDominan TEXT
| _] SubPlotB Pohon ¥ | _] SubPlotB Palem & Liana ¥ |
1 ] SubPlotC Tiang v | 217 subPlotC Palem ¥ | &
1 7 S e
1 7] subPlotD Pohon Kecil ¥ | ] SubPlotD Palem ¥ | < NamaPlat TEXT o
) - o
“1%17] SubPlotE Pohon Besar ¥ »NamaPlot TEXT 2 NoPohon TEXT 1 & NamaPlot TEXT
N NamaPlot TEXT MaPohon TEXT *#] & D 1(em) DOUBLE 1 &> NoPohon TEXT
NNE 2> MoPohon TEXT Mamal okal TEXT “#| <3 D2(am) DOUBLE “# K > NamaPohen TEXT
| “107o > Mamal okal TEXT Diameter(cm) DOUBLE “*| <> Panjang{m ) DOUBLE w0 < Keutuhan TEXT
- DBH/D1 DOUBLE
17 & Diameter(cm) DOUBLE Tingai{m) DOUBLE | > Pelapukan TEXT &0 < DBH/D1{em)
. D2 DOUBLE
“} 3 Tinggi(m) DOUBLE Keterangan TEXT <> DiameterGrowong(cm) DCUBLE 27 D2(am)
| > Keterangan TEXT &K <> Tinggi(m) DOUBLE
> Keterangan TEXT

Figure 1-2 Previous Project Microsoft Access Data Structure
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] informasisubplota v

» NamaLokal VARCHAR(100)
» Diameter LOAT

»Tinggi FLOAT

» Keterangan VARCHAR(200)

»Mamalokal VARCHAR{100)
» Diameter FLOAT
»Tinggi FLOAT

» Keterangan V ARCHAR(200)

»NamaPohon VARCHAR(200)
» Keutuhan VARCH AR(20)
»DBH FLOAT

»D2FLOAT

] plot v  _]informasipohon ¥
id INT(11) > NamaLokal VARCHAR(200) idINT(1D)
> MamaPlot VARCHAR(S0) | | Namalatin V ARCHAR(200) » NamaFlat VARCHAR(50)
> Stratal VARCHAR(S0) > WoodDensity DOUBLE »Tanggd DATE
. Strata2 VARCHAR(S0) »TebalSerasah DOUBLE
> »BeratSerasah DOUBLE
» TinggiSemak DOUBLE
» KerapatanSem ak DOUBLE
> KadarAir DOUBLE
» JenisDominan VARCHAR(100)
[ 3
—| pohonhidup v | ] palem v
id INT(11) id INT(11) id INT(11) id INT(11)
» MamaPlot VARCHAR(100) »NamaFlot VARCHAR(100) »MamaPlot VARCH AR (100) » NamaPlot VARCHAR(100)
» SubPlot V ARCHAR{50) » SubPlot V ARCHAR{50) » SubPlot VARCHAR(50) » SubPlot V ARCHAR{ 50)
> NoPohan V ARCHAR(20) > NoPohon V ARCHAR(20) > MoPohon V ARCHAR(20) > NoPohon Y ARCHAR(20)

»D1FLOAT

»D2FLOAT

»Panjang ALOAT

» Pelapukan V ARCHAR(50)

> > »Tinggi FLOAT » DiameterGrowong FLOAT
» Keterangan VARCHAR(100) >
A
>

Figure 1-3 Previous Project MySQL Data Structure
The formulas used in the previous project were:

- AGB Carbon Stock: € Kg/Tree = aD?
- DOM Carbon Stock:

Litter Weig ht
Water Content” X Y0CATbON

100
o Dead Tree: C Kg/Tree = aD"” x correction factor

o Dead Wood: C Kg/Tree = mx 15%, where:
»* m =1V x Mass density factor

o Litter: C Litter =

1 2
V—anp

__ Volume x Mass Density

- Soil Carbon Stock: C Soil / Ha =

- Total Carbon Stock: AGB + DOM + Soil
- Importance Value Index:

. Species Tree Count
o Density (D) = P

Area

Entire plot area

o Relative Density (DR) =

Species Density

x1009
Density sum of all species %
Number of subPlot where a species is found

© Frequency (F) - Sub plot count

Species Frequency

Relative Frequency (FR) = x1009
© q Y ( ) Frequency sum of all species %
, Sum of species basal area
o Dominance (Do) = ! P
Entire plot area
. . Species dominance
o Relative Dominance (DoR) = P x100%

Total dominance of all species

o Importance Value Index = DR + FR + DoR

| 2011
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2 OBJECTIVES

Based on meetings, several points to be developed or revised were concluded. Those are:

2.1 DATAINPUT

Previously, the data was inputted into Microsoft Access and then extracted into MySQL through
the software. The new software was intended to do the data input and also output the
calculation results.

2.2 REVISION OF THE CALCULATION METHODS.

Although previously the software developed was able to provide fast and accurate Carbon Stock
calculation, the software calculation accuracy could be improved by including into the
calculation additional data such as mass density and by applying different carbon stock
calculation formulas to different species. This requirements triggered the needs for additional
data table for the formulas and additional fields on related tables. The script for the carbon
stock calculation also needs to be rewritten entirely which includes the calculation of AGB
Carbon Stock, DOM Carbon Stock: Litter, Dead Wood, Dead Tree.

The formulas below will be used to calculate the trees’ biomass carbon content. The trees’
biomass is to be multiplied with a carbon fraction to find its carbon content.The SOM calculation
also revised to include multiple layers to accommodate further possibilities.

1. AGB Carbon Stock: f(DBH,WD) x % Carbon
2. BGB=f(AGB) x % Carbon
3. DOM Carbon Stock:

; . Dry Weig ht Sample
a. Litter: C Litter = —"29 d

. . 0
Fresh Weig ht Sample Fresh Weight Litter x %Carbon

b. Dead Tree: C Kg/Tree = f(DBH,WD) x % Carbon
c. Dead Wood: C% =mx % Carbon, where:
i. m =V x Mass density
ii. V= %nrlzll — %m‘zzlz
Where r1 and 1; are wood radius and length, while r; and 1, are hollow

radius and length.
4. Total Soil Carbon Stock for each layer:

BGB
C Soil = ((Volume - m) x Bulk Density x % Carbon)
. , _ CSoll
5. Soil Carbon Stock per ha: C Soil/Ha = rea ()

6. Total Carbon Stock: AGB + DOM + Soil
- % Carbon are variables which can be changed by user

2.3 ADDITIONAL CALCULATION.

The software also should include BGB Carbon Stock calculation (formula specified above), as it
was also an important carbon pool. The software also added tree distribution per diameter
range in the stand composition menu.
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2.4 DATABASE STRUCTURE REDESIGN.

While the previous software were able to calculate carbon stocks, but since the tables in the
database structures above are not yet related, there are known error which could be triggered
when there are no tree findings in a plot area. Each tables stands on their own when they should
be related to each other. Therefore there is a need to design a new relational database structure
to alleviate the known error and to improve computing and storage efficiency. Based on the
calculation methods revision, there is also the need to add additional tables and fields to certain
tables on the database to accommodate more accurate calculation.

2.5 THE SPECIES COMPOSITION ADAPTION.

There are no changes in tree distribution, tree density and Importance Value Index calculation.
But since the database need to be restructured, these calculations need to adapt to the new
database structure.

2.6 BACKUP AND RESTORE FEATURE

To accommodate portability, this software needs to be able to backup its data and also restore
its data to a previous state. This feature will also enable the software to store data from various
carbon accounting projects and reload the data whenever required.

3 HARDWARE AND SOFTWARE REQUIREMENTS

3.1 HARDWARE REQUIREMENTS

This software was build on a system with Microsoft Windows 7, 2GB DDR3 Memory, Intel Core
i5-460M Processor.

3.2 SOFTWARE REQUIREMENTS

This software needs Apache web server, MySQL database server and PHP scripting language
which are bundled in Appserv 2.5.10. Optionally, users could use XAMPP which is quite similar
to Appserv.

4 ANALYSIS AND DESIGN

4.1 IDENTIFICATION OF NEEDS
The Forest Carbon Accounting software need to be able to:

e Receive data input and provide data view the inputted data which consists of:
o Plot Settings:
= Stratification
= Plots
=  Sub Plots
o Species and Allometric Settings:
= Equation Data
= Species Data
= Family Data
= Conversion Factors

Page 5



Forest Carbon Accounting Software Development Report | 2011

o Biomass Data Input:
= Living Tree
= Dead Tree
=  Dead Wood
= Palms and Liana
= Seedlings and Litter
e (alculate and provide view of the stand composition:
o Tree Distribution per DBH range
o Tree Distribution per Plot
o Tree Density
o Importance Value Index
e Calculate and provide view of the carbon stock per carbon pool:
o Above Ground Biomass (AGB) Carbon Stock
Dead Organic Matter (DOM) Carbon Stock

o Below Ground Biomass (BGB) Carbon Stock
o Soil Organic Matter (SOM) Carbon Stock
o Total Carbon Stock

4.2 GRAPHICAL USER INTERFACE (GUI) DESIGN
Following are the wireframe GUI Designs.

4.2.1 MAIN FRAME AND MENUS

Forest Carbon Accounting

Configs Data Input Stand Composition Carbon Calculation
Backup Database Plot Settings Tree Distribution-DBH AGB Carbon Stock
Restore Database Stratifications Tree Distribution-Plot DOM Carbon Stock
new Database Plots Tree Density BGB Carbon Stock
Sub Plots Importance Value Index Soil Carbon Stock
Species and Allometric Settings Total Carbon Stock
Equations
Species
Families

Conversion Factors
Biomass Data Input

Living Trees

Dead Trees

Dead Woods

Palms and Lianas

Seedlings and Litter

Footer

Figure 4-1 Main Menu wireframe design

4.2.2 STRATIFICATIONS
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view  |mput | [view |input_|
MName Type Area Controls Input New Strata
————————— Forest - |edit delete o]
--------- Mon-Forest |-------  |edit delete Mame
........................... edit delete Type v Forest/NonForest
--------------------------- edit delete Area
--------------------------- edit delete
--------------------------- edit delete
--------------------------- edit delete
Figure 4-2 Stratifications wireframe design
4.2.3 PLOTS
[View Tinput ] S [
Name [Strata [S.Type |Inventory |Date |Latitude Longitude |Peat Depth |Water Logging| Controls Input New Plot
Group {cm}) Level (cm) |Year ID
------------------------------------------------------ edit delete Strata v |Type
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, edit delete Plot Name <automatic>
.................................................................. editdelete Inv Group
...................................................... edit delete Date <date selector>
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, edit delete Latitude
.................................................................. editdelete Longitude
.................................................................. edit delete Peat Depth cm
Water Level cm
Logging Year
Burnt Year

Figure 4-3 Plots wireframe design

4.2.4 SUB PLOTS

Sub Plot Area  |Minimum Diameter [Maximum Diameter |Dead Wood Min D |Dead Wood Max D
A - - - - -
B <input= <input> <input> -- --
C <input> <input> <input=> <input= <input>
D <input= <input> <input> <input> --
E <input> <input> -- -- -

Figure 4-4 Sub Plots wireframe design

4.2.5 EQUATIONS

Equation

Controls

edit delete
edit delete
edit delete
edit delete
edit delete

Mame

Equation

<explanation=

Figure 4-5 Equations wireframe design
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4.2.6 SPECIES

Local Name |Latin Name |Family |Mass Density |Equation |Formula Controls D |

edit delete Local Name

edit delete Latin Mame

edit delete Mass Density Kg/m3
------------------------------------------------------ edit delete Allometric Equation
------------------------------------------------------ edit delete Family
------------------------------------------------------ edit delete
------------------------------------------------------ edit delete m
------------------------------------------------------ edit delete

Figure 4-6 Species wireframe design

4.2.7 FAMILIES

MName Cantrols ID
- edit delete Family Name

_________ edit delete

————————— edit delete m
edit delete
edit delete

Figure 4-7 Families wireframe design

4.2.8 CONVERSION FACTORS

IDead Woodl BGB I Carbon Fractions I |Dead WOodI BGB | Carbon Fractions | IDead Woodl BGB I Carbon Fractions
sound BGB Equation | | ace

Moderate BGE

Rotten Dead Tree

Dead Wood

Ltter

Figure 4-8 Conversion Factors wireframe design

4.2.9 LIVING TREE
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Sort By Filter Sort By Filter

1st v Plot v 1st v Plot v
2nd) v Sub Plot v 2nd} v Sub Plot v
View |Input View |Input

Plot Name |Sub Plot Local Name |Tree ID |DBH{cm]  |Height {cm)|Description|Controls ID |
-------------------------------------------------------- edit delete Plot 1
-------------------------------------------------------- edit delete Sub Plot v
-------------------------------------------------------- edit delete Species 1
------------------------------------ -- edit delete Tree D
------------------------------------ - edit delete DBH cm
-------------------------------------------------------- edit delete Height m
-------------------------------------------------------- edit delete Description

Figure 4-9 Living tree wireframe design

4.2.10 DEAD TREE

Sort By Filter Sort By Filter
1st v Plot v 1st v Plot v
2ndf v Sub Plot v 2ndf v Sub Plot v
View |Input View |Input |
Plot Name |[SubPlot Local Name |Tree ID [DBH(cm)  |Height (cm)|Completeness |Description|Controls D |
Level Plot v
edit delete Sub Plot v
edit delete Species v

,,,,,,,,,,,,,, editdelete Tree D
______________ editdelete DBH

—————— edit delete Height
______________ edit delete Completeness Level oA 0B oC

........................ edit delete Description

i

Figure 4-10 Dead tree wireframe design

4.2.11 DEAD WooD

Sort By Filter Sort By Filter
1st v Plot v 1st v Plot v
2nd v Sub Plot v 2nd v Sub Plot v
View |input View |Input
Plot Name |SubPlot Tree ID |D1{cm) |D2{cm) |Length(m) |Decompaosition |Hollow |Hollow |Controls 1D |

Level D {cm) |L{m}) Plot

—————— edit delete Sub Plot
------------------ edit delete Tree D

...................................................... edit delete First Diameter
............ edit delete Second Diameter
edit delete Length
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, edit delete DecompositionLevel  oSound  oModerate oRotten
...................................................... edit delete Hollow Diameter

Hollow Length

Figure 4-11 Dead Wood wireframe design

4.2.12 PALMS AND LIANAS
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Sort By Filter Sort By Filter
1st v Plot 1st v Plot v
2nd) v Sub Plot 2nd} v Sub Plot v
View |Input View |Input
Plot Name |Sub Plot Local Name |Tree ID |DBH{cm]  |Height {cm)|Description|Controls ID |
-------------------------------------------------------- edit delete Plot 1
-------------------------------------------------------- edit delete Sub Plot v
-------------------------------------------------------- edit delete Species 1
-------------------------------------------------------- edit delete Tree D
-------------------------------------------------------- edit delete DBH cm
-------------------------------------------------------- edit delete Height m
-------------------------------------------------------- edit delete Description
Figure 4-12 Palms and lianas wireframe design
4.2.13 SEEDLINGS AND LITTER
Select Strata | I v I |View | Select Strata I I v | IView I
S. Type |Strata |Plot Name |Dominant |Litter Litter |Seedlings [Seedlings [DW/FW Controls (¥
Species Thickness |wWeight|Height{cm) |Density Ratio Plot Name

------------------------------------------------------------------------ edit Dominant Species I v

-------- edit Litter Thickness cm

-------- edit Litter Weight ar

———————— edit Seedlings Height cm
------------------------------------------------------------------------ edit Seedlings Density %
------------------------------------------------------------------------ edit DW/FW Ratio %

[submit [Reset ]

Figure 4-13 Seedlings and litter wireframe design

4.2.14 AGB CARBON STOCK
Filter
View: |De‘tai|s perPIotl v |Plot: | | vl |View |
Plot Name |Sub Plot Tree ID |Local Name |Latin Name |DBH{cm) |AGB(Kg]C{kg) |C(Kg/Ha)
Total Sub Plot # at plot ### |<Total>|<Total>
TOTALPLOT <total> |<total>

Figure 4-14 AGB Carbon details per plot wireframe design
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Filter
View: |Details persub plotl v |SubPI011 | v | |View |
Sub Plot Plot Name |Tree ID |Local Name |Latin Name |DBH{cm) |AGE (KgC(Kg) |C{Kg/Ha)
Total plot ### of sub plot# |<Total>|<Total=
TOTAL SUB PLOT|<total> |<total=

Figure 4-15 AGB Carbon details per sub plot wireframe design

Filter

Plot Mame

C Total Ton/Ha

View: ISummar\,.r Per Plot | v | |View I
C Kg/Ha Sub Plot CTotal Kg/Ha
B [C |D |E
TOTAL|-—--—-

Figure 4-16 AGB summary per plot wireframe design

Filter

View: |Mean per strata | VI |View |
Strata |CTon/Ha |nPlot |s t.se V(%)
Total |- |- |- |- |-

Figure 4-17 AGB mean per strata wireframe design

Filter

View: |Mean per forest/non-forest | v |

|View |

Strata

CTon/Ha

Forest

MNon-Forest

Total

Figure 4-18 AGB mean per forest/non-forest wireframe design

4.2.15 DOM CARBON STOCK

4.2.15.1

Dead

Tree

| 2011
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Filter

Group |Dead Tree

View: |DetailsperPlot| v |Plot: | |v| |View |

Plot Mame |Sub Plot Tree ID |Local Name |Latin Name [Completeness |DBH[{cm) |DOM(K4C(kg) |C{Kg/Ha)

Total Sub Plot #at plot ### |<Total>|<Total>
TOTALPLOT <total> |<total>
Figure 4-19 Dead tree details per plot wireframe design
Filter
Group |Dead Tree | v
View: |Details persubplot] v |SubPIOﬂ | v | |View |
Sub Plot Plot Name |Tree ID |Local Mame |Latin Name |Completeness |DBH[cm) |DOM({Kg

Total plot ### of sub plot #

<Total>

TOTAL SUB PLOT|<total>

<Total=
<total>

Figure 4-20 Dead tree details per sub plot wireframe design

Filter
Group Dead Tree | v
View: Summary Per Plot vl |View |
Plot Name C Kg/Ha Sub Plot C Total Kg/Ha |CTotal Ton/Ha
B |C |D |E
Toralf--——- |

Figure 4-21 Dead tree summary per plot wireframe design

Filter

Group Dead Tree | v

View: Mean per strata v | |View |
Strata CTon/Ha |nPlot |s t.5e V(%)
Total |- |- | | |-

Figure 4-22 Dead tree mean per strata wireframe design

| 2011
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Filter

Group Dead Tree | v |

View: Mean per forest/non-forest | v I |View |
Strata CTon/Ha |nPlot |s t.se V(%)
Forest |- |- e e -
Mon-Forest  |--—-—- |- |--—- |- |-
Total  |-— - |} | |-

Figure 4-23 Dead tree mean per forest/non-forest wireframe design

4.2.15.2 Dead Wood
Filter
Group |Dead Wood
View: |DetailsperPlot| v |Plot: | | v | |View I
Plot Name |Sub Plot Tree ID |D1 D2 Length |Decomposition [Hollow D |Hollow |DOM |C(Kg) |c(Kg/Ha)
Total Sub Plot # at plot ###  |<Total=|<Total>
TOTALPLOT <total> |<total=
Figure 4-24 Dead wood details per plot wireframe design
Filter
Group |Dead Wood |v
View: |Details persubplot] v |SubPIOﬂ I v | |View |
Sub Plot Plot Name |TreeID |D1 D2 Length |Decomposition [Hollow D |Hollow |DOM  |C(Kg) |C(Kg/Ha)
Total Sub Plot# at plot### |<Total=|<Total>
TOTALPLOT <total> | <total=

Figure 4-25 Dead wood details per sub plot wireframe design

B |C |D

Filter

Group |Dead Wood |v

view: [summaryperplot | v | [view |

Plot Mame |C Kg/Ha Sub Plot CTotal Kg/Ha |CTotal Ton/Ha

Figure 4-26 Dead wood summary per plot wireframe design

| 2011
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Filter

Group |Dead Wood | v

View: |Mean per strata v | |View |
Strata [CTon/Ha |[nPlot |s t.se CV(%)
Total |-—-  |--— |- |- |-

Figure 4-27 Dead wood mean per strata wireframe design

Filter
Group |Dead Wood | v |
View: |Mean per forest/non-forest I v I |View |

Strata CTon/Ha |nPlot |s t.se CV(%)
Forest  |--—- |- |- |- |-

Mon-Forest|--——-  |--—— |- |- |-
Total  |-—- |- |- |- |---

Figure 4-28 Dead wood mean per forest/non-forest wireframe design

4.2.15.3 Litter

Filter

Group |Litter | v

View: [Summary Per Plot VI IView |

Plot Name |Dominant |Litter Litter |Seedlings [Seedlings |DwW/Fw [CLitter
Species Thickness |Weight|Height Density Ratio Ton/Ha

Total  [------

Figure 4-29 Litter summary per plot wireframe design

Filter

Group [Litter | 34

View: |Mean per strata vl |View |
Strata |CTon/Ha |nPlot |s t.se V(%)
Total |--—-  |-— |- |- |-

Figure 4-30 Litter mean per strata wireframe design
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Filter

Group |Litter | v |

View: |Mean perforest,fnon-forestl v | IView |

Strata CTon/Ha |nPlot |s t.se V(%)
Forest  |-—-—- - |- |- |-

Non-Forest|---—-  |--— [|--— |- |-
Total  |----- |- |- e e

Figure 4-31 Litter mean per forest/non-forest wireframe design

4.2.16 BGB CARBON STOCK

Filter
View: I[]etails perPIotl v IPIGt: | I v I |View |

Plot Name |Sub Plot Tree ID |Local Mame |Latin Name |DBH{cm) BGB(Kg]Vm3 |vm3/Ha C(kg) |c(ke/Ha)

Total Sub Plot # at plot #### |<Total>|<Total> <Total>|<Total>
TOTALPLOT <total> |<total> <total> |<total>

Figure 4-32 BGB Carbon details per plot wireframe design

Filter
View: |Detai|s per sub plotl v |SubPIOﬂ | v | IView I

Sub Plot Plot Mame |Tree ID |[Local Name |Latin Name |DBH{cm)  |BGB(Kg]Vv m3 |V m3/Ha C(Kg) |c(kg/Ha)

Total Sub Plot # at plot ###  |<Total=|<Total> <Total=|<Total>
TOTALPLOT <total> |<total= <total> |<total=

Figure 4-33 BGB Carbon details per sub plot wireframe design

Filter
View: |SummaryPerPIO‘t | vl |View |
Plot Name |C Kg/Ha Sub Plot C Total |C Total V Total
B [c |D |E Kg/Ha |Ton/Ha m3/Ha
TOTAL|--—— [------

Figure 4-34 BGB Carbon summary per plot wireframe design

| 2011
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Filter

View: IMeanperstrata |v| IView |
Average Vo

Strata | CTon/Ha | nPlot s tse | CV(%) 8 Vol (m3
(m3/Ha)

Total |-  [|-—- |- Q- |- |- -

Figure 4-35 BGB Carbon mean per strata wireframe design

Filter

View: IMean per forest/non-forest | v | |View |

Strata Type

CTon/Ha

Average Vo
(m3/Ha)

Forest

MNon-Forest |-----

Total

Figure 4-36 BGB mean per forest/non-forest wireframe design

4.2.17 SoiL CARBON STOCK

| 2011

Total BGB Volume : -

Layer Countl | |Change|

Level |Area |Depth |Bulk |Carbon|CTonnes |C BGB VolumdBGB Volumg™* C

Density|Percent] Tonnes/Ha |Percent (%)|m3 Tonnes/Ha

e s N E2 S o - (R —— s S [

e I e B £ ) (SRR E—— s S (——

s st B2 o - [ — s S T —

I e i - £ ] [— — ey | |
Total |- |-~ | |-

Save

C Tonnes = Area(Ha) x depth {cm) x bulk Density [gr/cm’) x carbon percent(%)

C Tonnes { Ha=C Tonnes / Area (Ha)

BGE Volume = BGB Volume Percent/100 * Total BGB Volume

*C Tonnes / Ha = C Tonnes/Ha - {BGB Volume(m?) * Bulk Density{gr/cm’) * carbon percent(%)/100 / Area(Ha) )

*C Tonnes / Ha is the soil carbon deducted by root volume.

Figure 4-37 Soil carbon stock wireframe design

4.2.18 TOTAL CARBON STOCK
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Filter:

View: |Summary Per Plot |v| |View |

Plot Name

DOM

Total C

Dead Tree |Dead Wood|Litter

Ton/Ha

Average (AGB+BGB+DOM)

C Soil

Grand Total

*C Soil

*Grand Total

*The calculation is considering the root volume deducted from the soil volume.

Figure 4-38 Total carbon stock per plot wireframe design

Filter:

Wiew: |Per Strata

| v | |View |

Strata

DOM

Dead Tree

Dead Wood

Total C
Ton/Ha

Average (AGB+BGB+DOM)

C Soil

Grand Total

*C Soil

*Grand Total

*The calculation is considering the root volume deducted from the soil volume.

Figure 4-39 Total carbon stock per strata wireframe design

| 2011
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Filter:
View: |Per Forest/Non-Forest |v| |View |

DOM Taotal C
Dead Tree |Dead Wood|Litter |Ton/Ha
Forest  |--—--—-- |- |- | e e |-

Strata nPlot | AGB BGB

non-Forest |eeeoee |ooooee s | o
Average (AGB+BGB+DOM)  |-------

CSoil |-

Grand Total ~ |-——--

*C Soil |-------

*Grand Total  |--—---—-

*The calculation is considering the root volume deducted from the soil volume.

Figure 4-40 Total carbon stock per forest/non-forest wireframe design

4.2.19 BACKUP DATABASE

|Bacl~: Up Database |
Press the "Back Up Database" button to backup your database
The backup will be stored in the backup folder of the application.

Figure 4-41 Back up database wireframe design

4.2.20 RESTORE DATABASE

Choose backup file to restore from: | | |br0wse|
|Restore Database |

Note that the existing data will be overwritten completely.
You should first back up your data if you wish to keep current data.

Figure 4-42 Restore database wireframe design

4.2.21 NEW DATABASE

This functionality was designed for the purpose of the software first time use.

Mote that all data will be emptied or be filled with default values.

If this is not the first time use and data has been inputted, You should back up your data first.
Click here to reset database to the default state.

Figure 4-43 New database wireframe design

4.3 STRUCTURE OF TABLES
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] 3palm v
] 2plot v | 3tree v/ id INT
idINT y idINT — e @ fiPloLINT
= @ fstrats INT @ fiPlot INT — & fiSpecies INT
CTr=— P plotiame VARCHAR(45) @ fiSpecies INT . & subPlot ENUM(...) =
cl 4 inventaryGroup VARCHAR(45) @ subPlot ENUM(...) treelD VARCHAR(10) N
dINT Jatitude DOUBLE treeID VARCHAR(10) 4 DEH DOUBLE S
name VARCHAR(43) Jongitude DOUBLE DBH DOUBLE height DOUBLE \\
type VARCHAR(45) peaiDepth DOUBLE height DOUBLE description ¥ ARCHAR(200) ~
area INT d tion ¥ ARCHAR(200) -~ N
watarlevel DOUBLE esaripton - \
- v
loggingYear INT = Lfteubeloc
. = B subPlot ENUM(..)
urntvear INT o s -~ area DOUBLE
> fkDeminantSpecies INT - - ~ s / !
P ! e . - / minimumDismeter DOUBLE
a -
- Diam eter DOUBLE
| i \ Pl ~ - / maximum
litierThickness DOUBLE | / \\ ] 3deadWood v - /‘ DVWMinimum Diam eter DOUBLE
"
) 1equation v literlWeight DOLELE I / \ | PidmT ] 3deadTree v / DVWMaximumDiameter DOUBLE
P 1 seedlrr\gsHE\glj\t DOUBLE \L / A prree T /,
name YARCHAR(4S) \ seedingsDensity DOUBLE | /‘ L & subPlot ENUIM(..) @ fPlot INT /
\ WFWRt > fiSpecies INT
equation VARCHAR(150) | | DWFWRatio DOUBLE : / e treelD VARCHAR(10) P /
\ | I" L D 1DOURLE  subPlat ENUM(..)
\ Vi D2 DOUBLE treeID VARCHAR(10)
\ ] 2spedies B == @length DOUBLE DEH DOUBLE
7 —_—
\ AT Q- decomposifionLevel ¥ ARCHAR(10) height DOUBLE
IocaNiame VARCHARCIOD) hollowDiameter DOUBLE completenessLevel VARCHAR(S)
Iatottame VARGHAR(100) hollowL ength DOUBLE description VARCHAR(200)
massDensity DOUBLE
# allometricEquation INT
T tfamily L > family INT
1
idINT -
name Y ARCHAR(45)

Figure 4-44 New database Structure of tables

5 RESULTS

Described below are the software developed on this project.

5.1 HOME

This is the starting point of the software. Users will see this page first when using the software.
This page provides navigation and information about the software.

(Gambar dan penjelasan)

5.2 CONFIGS

This menu group contains software administration functionalities. Which includes database
backup, database restoration and new database. These menu can used to save datas from
different carbon inventory projects. Users can input trees data, back up the database, and then
start a new carbon inventory projects by choosing new database and then back up the database.
Users later can choose and restore the data they wish to view.

5.2.1 BACKUP DATABASE

This menu provides database backup functionality. Users can use this menu to back up their
databases so that they could restore the database to previous state. The backup files will be
saved in the backup folder of the application. The default name for the backup file will be:
“backup <dd-MM-yyyy hh:mm:ss>.fsql”. Users later can manually rename the file to a more
fitting name, for example: south sumatra forest 2011.fsql.
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Configs ) . J ( Stand Composition ) Carbon Calculation |

Back up database:
Back Up Database

Press the "Back Up Database" button to backup your database.
The backup will be stored in the backup folder of the application.

Figure 5-1 Database Backup Screenshot

5.2.2 RESTORE DATABASE

This menu provides database restoration functionality. Users can restore database to earlier
condition. Users should use only the files generated by this software backup process. Users
should not manually edit the contents of the backup files or use backup files generated by
another software. Results are unpredictable for those actions. Note that the data prior to the
restoration process will be lost. It is advised that users back up their database before using this
menu.

Configs Data Input . Stand Composition ) .;:" Carbon Calculation

Restore database:

Choose backup file to restore from: Browse_

Note that the existing data will be overwritten completely.
You should first back up your data if you wish to keep current data.

Figure 5-2 Database Restore Screenshot

5.2.3 NEW DATABASE

This menu provides new database functionality. If users need to clear the data and start a new
carbon inventory project, user can use this menu to empty the database. The database will be
emptied and some data such as equations and sub plots will be set into its default state. It is
advised that users back up their database before using this menu except the first time use.

Configs ) Data Input ] ( Stand Composition ] (" Carbon Calculation

Reset database to default:

This functionality was designed for the purpose of the software first time use.

Note that all data will be emptied or be filled with default values.

If this is not the first time use and data has been inputted, You should back up vour data first.
Click here to reset database to the default state.

Figure 5-3 New Database Screenshot

5.3 DATAINPUT
This menu group contains data management functionalities. Users can manage raw data in the
menu provided in this menu group. The menus in this menu group includes: stratas, plots, sub

Page 20



Forest Carbon Accounting Software Development Report | 2011

plots, equations, species, families, conversion factors, living trees, dead trees, dead woods,
palms and lianas, seedlings and litters. When inputting the data, if an the software detected an
error in the values inputted, the values previously inputted will be lost. It is advised for the user
to press the browser’s back button to continue editting the values.

5.3.1 PLOT SETTINGS
This menu is separated further into Stratifications, Plots and Sub Plots menus. Before inputting
trees data, users should first fill these data since these data will influence the trees data input.

The stratifications menu provides the funcitonality to input, view, edit and delete stratas. Note
that strata name, type and area are required when inputting new stratas. The strata area has to
be an integer, and the stratas names should be unique.

Stratification

View | Input |

name type area | Controls
Rapat Forest 399 |Edit|Delete
Sedang |Forest 300 |Edit|Delete
Belukar |Non-Forest|300 |Edit|Delete
Mahang |Non-Forest|300 |Edit|Delete
Rumput |Non-Forest|300 |Edit|Delete
Semak |Non-Forest|300 |Edit|Delete
Tebangan | Non-Forest| 300 | Edit | Delete
Terbuka |Non-Forest|300 |Edit|Delete

Figure 5-4 View Strata Screenshot

Stratification

View | Input |
—Input New Strata-

D: g ]
Name: | |
Type: |—Select Type—[~]
Area: | Ha

Figure 5-5 Input Strata Screenshot

The plots menu provides functionality to input, view, edit and delete plots. Plot names are
automatically filled with “<strata name>-<plot ID>" when users select stratas for example, if the
plot ID is 27 and the strata is “medang”, the plot name will be medang-27. The rest of the fields
are not compulsory. If not filled, inventory group will be empty, date will be filled with “0000-
00-00” value, latitude, longitude, peat depth, water level, logging year and burnt year will be
filled with 0. The latitude, longitude, peat depth, water level, logging year and burnt year can not
accept non numeric values.
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| Plot
View | Input |
Peat Water .
Name Strata S.Type i Date Latitude Longitude Depth | Level Lozzing | Burnt Controls
Group Year Year
(cm) (cm)
Rapat-1 Rapat Forest Regu2/ 2009-12-03|-1.9789986 |104.11883871 670 8 2009 0 Edit| Delete
Pesrol
Rapat-2 — Regul/ p =i 10411250887 399 e 0 Edit] Dalae=—"
Rt T ——Remd] AT =
T
'ﬂngaﬂ—42 Tebangan| Non-Forest|Regn 1/ 2009-12-04|-1.97946045| 104.21141113 | 647 20 2007 2007 Edit| Delete
Yanto
Tebangan-43 | Tebangan | Non-Forest|Regn 1/ 2009-12-18|-2.03690825|104.16374761| 700 14 2009 2007 Edit| Delete
Yanto
Tebangan-44 | Tebangan | Non-Forest | Regn 2 / 2009-11-20|-2.00927102| 104.13950345 | 650 0 2009 2007 Edit| Delete
Pesrol
Tebangan-45 | Tebangan | Non-Forest | Regn 2 / 2010-01-28|-2.00685963 | 104 07565959362 2 2006 0 Edit| Delete
Pesrol

Figure 5-6 View Plot Screenshot

Plot

View | Input |
r—Input new plot

ID:

Strata: [~Sslect Strata—| ~| Type: |

Plot Name: |
Inventory Group: |
Date © |
Latitude: |
Longitude: |
|

|

|

|

Peat Depth:
Water Level:
Logging Year:
Burnt Year:

cm
cm

Figure 5-7 Input Plot Screenshot

The sub plots menu provides functionality to change the sub plots settings. Which includes sub
plot area, minimum diameter, maximum diameter, dead wood minimum diameter and dead
wood maximum diameter. The sub plots areas will be used in calculating the biomass and
carbon stock, while the diameter ranges will be used as input restriction when inputting trees
data. While the sub plot area could be changed any time, the minimum diameter, maximum
diameter, dead wood minimum diameter and dead wood maximum diameter should not be
changed after inputting trees data. For example if the minimum diameter for sub plot B is
initially 5 cm and the maximum diameter initally is 10 cm, users can input trees data as sub plot
B and specify 6 cm for its diameter. If after the trees data input, users change the minimum
diameter for sub plot B into 10 cm and its maximum into 20cm, the 6 cm tree data will still
exists and will be identified by the software as a sub plot B tree data.
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Sub Plot
Sub Plot Area Minimum Diameter | Maximum Diameter | Dead Wood Min D | Dead Wood Max D
N —E - -
B B = b Jwm 0 Jem |-
¢ |[@m_Jw| @ _Jom B Jom [0 Jem
D |0 w0 Jom cm -
E [2500 |m?| 35 |em - -

Figure 5-8 Sub Plots Screenshot

5.3.2 SPECIES AND ALLOMETRIC SETTINGS

This menu is separated further into Equations, Species, Families, Conversion Factors.

The equations menu provides functionality to manage the formulas for calculating trees

biomass and carbon stock. Note that the formula used for calculating the trees biomass is
determined by the trees species and their respective equation. When using the software for the
first time, every species will be using the default “Forest” equation. Especially for dead trees, the
equations used will be equations “Dead Tree A”, “Dead Tree B”, and “Dead Tree C” each for dead
trees with completeness level “A”, “B”, and “C” respectively. Users can not delete or change the
name of the “Dead Tree A”, “Dead Tree B”, “Dead Tree C”, “Forest” and “Non-Forest” equations.

Users could use PHP mathematical functions for the equations. Those are pow for exponent, log
for natural logarithm, log10 for base 10 logarithm, and exp to find the exponent of natural
number e. Users should input the equation following common mathematical rules. Equation
names should be unique.

When editting the equation, the software will check whether the equation contains WD variable.
If it contains WD and some species with zero mass density (mass density is not specified) are
using the equation, the software will reject the changes.
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Allometric Equations
View Input
name equation Controls
Dead Tree A|0.206284*pow(DBH.2.4511)*0.9 Edit | Delete
Dead Tree B | 0.206284*pow(DBH.2.4511)*0.8 Edit | Delete
Dead Tree C|0.206284*pow(DBH.2.4511)*0.7 Edit | Delete
Forest 0.206284*pow(DBH.2.4511) Edit | Delete
Non-Forest |0.153108*pow(DBH.2 4) Edit | Delete
Kettering 0.11*WD*pow(DBH.2.62) Edit | Delete
Murdiyarso |0.19*WD*pow(DBH.2.37) Edit | Delete
Brown 0.118*pow(DBH.2.53) Edit | Delete
Chave WD*exp(-1.239+1.980%log(DBH)+0.207*pow(log(DBH).2)-0.028 1 *pow(log(DBH).3) | Edit | Delete
Samalca 0.2902*pow(DBH.2.313) Edit | Delete
Basuki et al |exp(0.01)*pow(DBH.0.02) Edit | Delete

Figure 5-9 View Equations Screenshot

Allometric Equations

View | Input |
rInput New Equation

D: 6|
Name: [Kettering |
Equation: [0.11"WD"pow(DBH.2.62) |

Please type-in the allometric equation at the text field above. Use
DBH, WD, and H each for Diameter at Breast Height, Wood Density,
and Height.

Mote that DBH, WD and H represents variable values taken from tree
findings data.

Use pow to calculate exponent, for example: 0.03*pow(DBH.2.475)
Use log to calculate natural logarithm, for example: 2.3*log(DBH)
Use logld to calculate base 10 logarithm, for example:
log10(DBH)-0.22

Use exp to calculate exponent of natural number, for example:
exp(3.54)*pow(DBH,0.23)

Examples:

WD*(a*pow(DBH,3)+b*pow(DBH,2)+H{c+d)*DEH+e)
pow(DBH.a}+pow(DBHb}-exp(c)

a*WD*pow(DBH,b)

Figure 5-10 Input Equations Screenshot

The Species menu provides functionality to manage the trees species data. Users can view,
input, edit and delete species data here. When inputting species, the species local name and its
equation are compulsory. While its latin name, mass density and family are not. If the species
equation contains WD variable, the species mass density must be specified and not zero. The
species local name should be unique and its mass density also has to be a number.
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Species
View | Input |
. Mass Density .
Local Name Latin Name Family Equation Formula Controls
(Kg/m®)
Alkar Kekait 0 Forest 0.206284*pow(DBH,2.4511) | Edit | Delete
Angat-angat 0 Forest 0.206284*pow(DBH, 2 4511 | Edit | Delete
Antui 0 Forest 0.206284*pow(DBH,2.4511) | Edit | Delete
Ar Di L e |Forest 0.206284*pow - Edit | Delet
| E IOSPYTOS SP. I ores s ete
- — — |~ T L T T —
Trentang Camnosperma coriacemm 0 Forest 0.206284*pow(DBH, 2 4511 | Edit | Delete
Tubulan Blumeodendron tokbrai 660 Forest 0.206284*pow(DBH, 2 4511 | Edit | Delete
Uvyah-uyah Stemomurus secundiflorus 630 Forest 0.206284*pow(DBH, 2 4511 | Edit | Delete
Figure 5-11 View Species Screenshot
Species
View | Input |
—Input new species-
ID:
Local Name: [\ahang Putih |
Latin Name: [Macaranga pruniosa |
Mass Density: (390 K g/m’
Allometric Equation: [Forest (0.206284*pow(DBH,2.4511)) (]
Family [— Please Select One —[~]

Figure 5-12 Input Species Screenshot

| 2011

The families menu provides functionality to manage the families data. Users can view, input,

edit and delete families here. Families name should be unique.

Families

View | Input |

name Controls

Cyperaceae | Edit | Delete

Figure 5-13 View Families Screenshot
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Families
View | Input |
—Input new species family
ID:
Family Name: | |

Figure 5-14 Input Families Screenshot

In the conversion factors menu, users can manage various constants which will be used when
calculating biomass and carbon stocks. The dead wood constants group is used to deterimine

the dead wood mass density based on its decomposition level.

Allometric Settings

Dead Wood | BGB | Carbon Fractions |

—Dead Wood Mass Density based on Decomposition Level
Sound: [06 |

Moderate: [0.4 |
Rotten: [0.2 |

Save

Figure 5-15 Dead Wood Conversion Factors Screenshot

The BGB group is used to deterimine the equation used for calculating BGB biomass. The BGB
biomass equation is a function of AGB biomass and therefore must contain AGB variable.

Allometric Settings

Dead Wood | BGB | Carbon Fracﬂonsl

—AGB to BGB equation
BGB Equation: [0.25°AGB |

Save

Figure 5-16 BGB Converstion Factors Screenshot

The Carbon Fractions Group contains the multiplication factor for calculating the trees carbon
stock. Where the trees carbon stock is the trees biomass multiplied by the carbon fractions. The

carbon fractions are divided into AGB, BGB, Dead Tree, Dead Wood, and Litter.
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Allometric Settings

Dead Wood | BGE | CalbonFlacﬁonsl
—Carbon Fractions
AGB: |05
BGB: [0.43

Dead Tree: [0.47
Dead Wood: [0.45
Litter: [0

Save

Carbon Fractions should be in fraction. Where 50% means 0.5

Figure 5-17 Carbon Fractions Conversion Factors Screenshot

5.3.3 BIOMASS DATA INPUT
The biomass data input is further separated into living trees, dead trees, dead woods, palms and
lianas, and seedlings and litters. The menus provide the functionality to view, input, edit and

delete trees data. Users can sort and filter the data view to fit the users needs. The users can also
delete multiple trees data at once by ticking the desired trees data and clicking “delete selected”
button.

The Living Trees menu is used to manage living trees data. When inputting living trees data, the
plot, sub plot, species, treelD and DBH are compulsory. The tree ID should be unique in each
plot. Users cannot input identical names for a tree in the same plot. While inputting the trees
species, users can add new species by clicking the “new species” button. The trees DBH should
be a number and between the range determined in the sub plots menu. The trees height should
be a number.

Living Trees
Sort By: Filter:
15t Plot | Al -
2nd I_—E Sub Plot I All :
View | Input |
Delete Selected |
|| Plot Name | Sub Plot Local Name Tree ID | DBH (cm) | Height (m) | Description | Controls
[ |Behkar-22 |B Balam Cabe B1 ] 0 Edit | Delete
[ |Behukar-22 |B Gerinang Lalat B2 69 0 Edit | Delete
- -D"" = [ —— — t T — } e I
—— e
[[] | Terbuka-36 |D Simpur D2 318 0 Edit | Delete
[[] | Terbuka-36 |E Punak El 50 0 Edit | Delete
[ | Terbuka-37 |D Meranti Kelingkung | D1 235 0 Edit| Delete

Delete Selected |

Figure 5-18 View Living Trees Screenshot
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Living Trees
Sort By: Filter:
15[ PlotIAII :
znd I_—E Sub Plot | All
View Input
—Input New Tree
ID: |474
Plot - [ Please Select One —[~|
Sub Plot - [~ Please Select One — [~]
Species . [~ Please Select One — [=]
TreelD - | |
DBH: | lem
Height - | Im
Description :

Figure 5-19 Input Living Trees Screenshot

The Dead Trees menu is used to manage dead trees data. Dead trees input follow rules similar to
the rules when inputting living trees data, except the dead tree species data is not compulsory.

Dead Trees
Sort By: Filter:
15t|— : PlotIAII :
znd I_—E Sub Plot | All
View Input

Delete Selected

] {

Plot Name | Sub Plot| Local Name | Tree ID | DBH (cm) | Height (m) | Completeness | Description | Controls
Level

Belukar-26 Punak 1E2 80 0 B Edit|Delete

Belukar-26 Stmpur 2E2 50 0 c Edit| Delete

Belukar_2, -F-—-—.....'Em@‘l_c____ 3E2 ____—1'1_____...0_________(_:_ | Edifl Dalatc
Ttk 37 Bam Semmr—TTET (903 |15 [C——— |G| Delet)

Terbuka-37 Balam Seminai 2E2 53 15 A Edit | Delete

Terbuka-37 (E Kempas 3E2 36 15 A Edit|Delete

Delete Selected

Figure 5-20 View Dead Trees Screenshot
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Descri

Completeness Level : ©A B

D¢

ption :

Dead Trees
Sort By- Filter:
IStI_—E P]otIAH :
2nd l_—E Sub Plot I All :
View | Input |
—Input New Dead Tree
ID:
Plot : [~ Please Select One —[~|
Sub Plot . [~ Please Select One — [~|
Species ; [ Please Select One — [=]
TreelD: [ ]
DBH: [ m
Hegt [

Figure 5-21 Input Dead Trees Screenshot

| 2011

The Dead Woods menu is used to manage dead woods data. Every fields in dead wood data is

compulsory. The tree ID must be unique in each plot. The dead wood’s 1st diameter, 2nd

diameter, length, Hollow diameter and hollow length should be a number. The 2nd diameter and
hollow diameter should be less than the 1st diameter, and the hollow length must be less than
the dead wood'’s length.

A\

Dead Woods
Sort By: Filter-
= = Plot [ Al -
2nd|__E Sub Plot | All
View | Input |
Delete Selected |
[ | Plot Name | Sub Plot | Tree ID | D1 (cm) | D2 (cm) | Length (m) | Decomposition Hollow Hollow Controls
Level Diameter (cm) | Length (m)

O |Behkar-24 |C 1/C3 16.6 155 55 Sound 0 0 Edit|Delete
[ |Behikar-24 |D 3D3 55 40 12 Rotten 0 0 Edit|Delete
B W""-——-—_ 14 M"AN&-—H— ‘g—-—-—-——___ P P
f_:,,.em"(?*h-—,________-h——_____-u—-—'ﬁm____‘__ — T e
1 | Terbuka-37 |C 2C3 15 13.8 7 Rotten 0 0 Edit|Delete
1 | Terbuka-37 (D 1D3 35 30 5 Sound 0 0 Edit|Delete
[ | Terbuka-37 |D D3 41 35 15 Moderate 0 0 Edit| Delete

Delete Selected |

Figure 5-22 View Dead Wood Screenshot
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Dead Woods

Sort By: Filter:

i | Plot [ Al =
2r1d I__E Sub Plot I All j

View | Input |

rInput New Dead Wood-
ID:
Plot : [~ Please Select One —[~|
Sub Plot - [~ Please Select One - [~|
Tree D : |

15! diameter:

2" diameter:

Length :

Decomposition ©'Sound Moderate Rotten
Level:

Hollow Diameter: |

Hollow Length: | Im

FEE

g

Figure 5-23 Input Dead Wood Screenshot
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The Palms and Lianas menu is used to manage palms and lianas data. Palms and lianas input

follow rules identical to the rules when inputting living trees data.

Palms and Lianas

Sort By: Filter:

15t Plot [ Al -

lndl_—E Sub P]Ollﬁ\” :

View | Input |

Delete Selected |

|| | Plot Name | Sub Plot | Local Name | Tree ID | DBH | Height | Description | Controls

[ |Rapat-1 & Bengkuang |C2 162 |0 Edit | Delete

[ |Rapat-1 & Bengluang | C3 163 |0 Edit | Delete
__,D-“""""“"-- Bengkuang | C4 et Edit| Delgtel
__..—&-—.:-———-"— ____—--2:_‘:""""—?-—" —

[ |Tebangan-44|C ey | C4 154 |0 T —~—————E0 [ Delete

[T | Tebangan-44 |C Bengluang |C5 19.7 |0 Edit| Delete

[T | Tebangan-44 |C Bengluang | C6 162 |0 Edit| Delete

Delete Selected |

Figure 5-24 View Palms and Lianas Screenshot
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Palms and Lianas
Sort By- Filter:
L Ea— Plot[ Al =
Zﬂd l_—E Sub Plot I All :
View | Input |
—Input New Palm
ID:
Plot: [~ Please Select One —[~]
Sub Plot : [~ Please Select One —
Species : [ Please Select One — [=]
TreelD: [ ]
T —
hegt [
Description :

Figure 5-25 Input Palms and Lianas Screenshot

| 2011

The seedlings and litters menu is used to manage the seedlings and litters data. The seedlings
and litters data is specified per plot. There is exactly one seedlings and litters data for each
plots. The seedlings and litters data can not be deleted. Users can only edit the data.

‘ Seedlings and Litters ‘
Select Strata: I All . View |
Strata Dominant Litter Litter Seedlings Seedlings DW/FW
Strata | Plot Name . . . . . . Controls
Type Species Thickness (cm) | Weight (gr) Height (cm) Density (%) Ratio
Non Belukar |Belkar-22 |Rumbai 13 7200 30 7 0.65 Edit
Hutan
Non Belukar |Behkar-23 2 2600 0 0 0.61 Edit
Hutan
Non Belukar |Belkar-24 |Asem Payo 10 12500 12.5 40 061 Edit
e H"ﬁ-———_ -—___-___—-_— B ——— ——e --_-'"-"" ——
e pr— ——— "‘"—--._____ -
Non Tebangan | Tebangan-45 3 5600 0 0 06l B
Hutan
Non Terbuka |Terbuka-36 |Pakis 50 2000 40 60 0.61 Edit
Hutan
Non Terbuka |Terbuka-37 |Pakis Palku 10 27000 130 75 0.61 Edit
Hutan

Figure 5-26 View Seedlings and Litters Screenshot
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‘ Seedlings and Litters ‘
Select Strata: I All : View

—Sub Plot A Info

ID:
Plot Name:
Dominant Species: | —Please Select One— [=]
Litter Thickness: 2 fm
Litter Weight: 2500 m
SeedlingsHeight: o lm
SeedingsDensity: o %

DW/FW Ratio™: |0.61

*Dead Weight / Fresh Weight Ratio

Figure 5-27 Edit Seedlings and Litters Screenshot

5.4 StAND COMPOSITION

The Stand Composition menu group consists of Tree distribution per DBH, tree distribution per
plot, tree density and importance value index. These data represents the composition of tree
species inside the plots specified. The composition calculation is done automatically by the
software.

5.4.1 TREE DISTRIBUTION PER DBH

The Tree Distribution per DBH provides the view of tree count based on its species and DBH.
Users can observe the trees DBH distribution aided by color ranges. The pink color represents
trees count less than 3. The orange color represents trees count between 3 to 5. Yellow
represents 6 to 8 trees count. Green represents 9 to 11 tree count. While blue represents 12 or
more trees.

Tree Distribution per DBH

DBH Range
Species
Z|5|10|15|20|25|30 35|40|45|50 55|60 65|70 | 7580|8590 95| 100|105 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | >=150
Adkar Kekait
Angat-angat | 6 1|1 1|3
L
_—_\gw/ g g I — ""--._,._____-_ i — — e
- —. -
etz |3 e o ———T" T
Tukulan 7 112 11211
Uyah-uyah |14 24212 2|1
Z 436/ 0 |48 |47 /32/40|320/18|68|45/27 /23|90 17|66 |2 |5 /3|26 OO | OO OO |O | 0O|OD|OD]|O [
Legend:
less than 3

305
6 to 8
9 to 11

Figure 5-28 Tree Distribution per DBH Screenshot

5.4.2 TREE DISTRIBUTION PER PLOT
The tree distribution per plot provides the view of tree count based on its plot and species. The
view also provides color aid as in trees distribution per DBH.
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| Tree Distribution per Plot ‘

rEilter:
Strata 1] All Strata

Stfa]al:l All strata j
Type:l Living Tree j

["|Hide empty row (species)

View

:

Species | T
Rl |R2|R3|R4|RS|R6|R7|R8|R9 | s10|s11|sl2|s13|s14| 815 516|517 | 518 |S19 |s20 | s21 |B22 | B23 | B24 | B2S|B26 | B27 | B28 | B29 | B30 | M31 | 532

Abkar Kekait

Angat angat

\\

Antui

==

Tululan

Uyahuyah |1 s|2]1]2 2| 2 1
E 436/ 13 | 1 |13 | 0 |23 |16(28 |11 |14 | 24 (11 (28 | 06 | 10 |20 | 10 | 10 | 22 | 18 | 17 | 7 3 14 3 i 1 12 4 4 1 10 o

Legend:

fless than 3

Bto5

6 to 8

9 1o 11

\\
I\ \

1\

R1=Rapat-1
R2 = Rapat-2
R3 = Rapat3
R4 = Rapat-4
RS = Rapat-5
R6 = Rapat-6
R7 = Rapat-7
RS = Rapat-8
R9 = Rapat-9
$10 = Sedang-10
S11= Sedang-11
$12 = Sedang-12
$13 = Sedang-13
$14 = Sedang- 14

Figure 5-29 Tree Distribution per Plot Screenshot

5.4.3 TREE DENSITY
The tree density provides the view of tree densities per plot. The trees densities is calculated by
the tree count per the subplot area (in Ha).

Tree Density

~Filter-

Strata 1] All Strata |~ | Strata 2] Allstrata | +| View |

Plot Name Subplot Tree Count | Subplot Tree Density Total Density

B|c|D|E| B |c|D|E| (IreeHa

Rapat-1 0 |2 [2 |9 |o 200 |50 |36 |286

Rapat-2 1 {o Jo fo [400 |0 |0 |0 [400

Rapat-3 1 3 |1 |& [400 |300 |25 |32 |757
3 Rﬁ'aij___ 0| -?--. 0 o |o P—-— 0 Jo lo
—rrebangan D0 Tr—— 16 ~
Tebangan-43|0 |0 |0 |3 |0 0 [o |12 |12
Tebangan-44|1 |0 |0 |4 400 |0 [0 |16 |416
Tebangan-45|3 |0 |2 |4 |1200 |0 |50 |16 |1266

Total |48 | 79 | 88 | 221 |19200(7900/2200/884) 30184

Figure 5-30 Tree Density Screenshot
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5.4.4 IMPORTANCE VALUE INDEX

The importance value index provides the view of the importance value indices. Users can choose
to view the IVI of all sub plots or only for saplings, poles, trees or large trees. Users can also
choose to show the IVI for all species or just a limited number.

Importance Value Indices
Saplings - Show: 20 ~
Local Name Scientific Name D DR| F | FR | Do | DoR | IVI
Gerinang Lalat 62.222|14.583| 0.089| 9.091| 0.281|14.257|12.644
Malasiro 17.778| 4.167| 0.044| 4.545| 0.131| 6.672| 5.128
Medang Putih 17.778| 4.167| 0.044| 4.545| 0.078| 3.958| 4.224
— s | 0077] sosel——""
Balam Suntik " 8.889| 2.083| 0.022] TTror—oOT9T 2.501| 2.286
Kayu Ara Pulut 8.889| 2.083| 0.022| 2.273| 0.046| 2.325| 2.227
Nangoi Calophylhm sclerophyllum| 8.889| 2.083| 0.022| 2.273| 0.045| 2.268| 2208
Kayu Ara Itam 8.889| 2.083| 0.022| 2.273| 0.040| 2.047| 2.134

Figure 5-31 Importance Value Index Screenshot

5.5 CARBON CALCULATION

The carbon calculation menu group consists of AGB Carbon Stock, DOM Carbon Stock, BGB
Carbon Stock, Soil Carbon Stock and Total Carbon Stock. The menus provide carbon stock
calculation for each carbon pool.

5.5.1 AGB CARBON STOCK

AGB carbon stock provides the calculation of Above Ground Biomass and its carbon stock. The
AGB Carbon Stock is calculated using living trees data and their respective species and
equations. There are 5 views for the carbon calculations: Details Per Plot, Details Per Sub Plot,
Summary Per Plot, Mean Per Strata and Mean Per Forest/Non-Forest.
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Above Ground Biomass
~Filter:
View: | Details Per Plot [+] Pot: | [=] [ view |
Plot Name | Sub Plot | Tree ID Local Name Latin Name DBH (cm) | AGB (Kg) | C (Kg)
Rapat-1 © C1 Medang Putih 155 170.64
Rapat-1 © Cs Balam Suntilke 152 162.66
Total Sub Plot C Rapat-1
Rapat-1 D | D1 Gasing Lithocarpus sundaicus 252 361.61
Rapgt-1 p—-——“-——-_%m#_———-—--_u_____ 727,
— £ ES Feerg e —
Rapat-1 E E9 Rengas Burung 78 8.957.33| 4.478.67
Total Sub Plot E Rapat-1{23.395.56
7/\ — Total Plot Rapat-1|24,206.57
— w: . ']-:T,———-_-E-;-___ Rengas ﬁ?ﬁ?‘“‘-m 520.65
Tebangan-45 |E E3 Rengas Lempuing 65.7 5.881.66
Tebangan-45 |E E4 Kempas Koompassia malaccensis  |42.3 1,998 89 999 44
Total Sub Plot E Tebangan-45
Total Plot Tebangan-45
Total C|3,056,505.03

Figure 5-32 AGB Details per Plot Screenshot

Above Ground Biomass
Filter-
View: | Details Per Sub Plot || Sub Plot: WE
Sub Plot | Plot Name | Tree ID Local Name Latin Name DBEH (cm) | AGE (Kg)
B Rapat2  |Bl Durian Payo 9.7 54.09
Total Plot Rapat-2 Sub Plot B
B |Rapat:3  [BI |Pepait R —— |6 | 1666
Total Plot Rapat-3 Sub Plot B
B |[Rapat-s  [B1 | Nangoi Calophyllm sclerophylkun |8 3373
e e —— =
[ |Tebangan-45|B3 e — | 8.1 [ 3477 17.39
Total Plot Tebangan-45 Sub Plot B 3526
Total Sub Plot B
C 170.6-
—— Te?an’gan?.]},?_- Rengas ﬁm‘*——-w o30.
E Tebangan-45 |E4 Kempas Koompassia malaccensis  [42.3 1,998 89 999 44
Total Plot Tebangan-45 Sub Plot E|  8.022.36|  32,089.43
Total Sub Plot E |374,812.44| 1,499,249.74

Figure 5-33 AGB Details per Sub Plot Screenshot
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Above Ground Biomass
~Filter:
‘."ieu.-f:lSurﬂmaryr PerPlat |~ m}
C Kg/Ha Sub Plot
Plot Name C Total Kg/Ha | C Total Ton/Ha
SP-B | SP-C | SP-D SP-E
Rapat-1 0.00|16.665.16|16.108.94| 93.582.25 126.356.35 126.356
Rapat-2 10.818.62 0.00 0.00 0.00 10.818.62 10.819
_%f% 14.003.30| 37.469.62 m_ﬁ:_fi 5?_11?_
T E] 0.00 0.00 1x oST5.45 051545  —v=r—
Tebangan-44| 5.572.75 0.00 0.00| 18.866.13 24.438.88 24 439
Tebangan-45 | 14,103.89 0.00| 8.265.78| 32.089.43 54.459.11 54459
Total| 3,056,505.03 3,056.505

Figure 5-34 AGB Summary per Plot Screenshot

Above Ground Biomass
~Filter:
View:l Mean Per Strata (=] M

Strata CTowHa | nplot s t.se CV (%)
Belhukar 55.186 9 33.143 22 095 60.06
Mahang 84332 1 0.000 0.000 0.00
Rapat 100.187 9 73.859 49239 73.72
Rumput 0.000 1 0.000 0.000 0.00
Sedang 105669 12 48.624 28.073 46.02
Semak 7.830 3 10519 12.147 13434
Tebangan 30.952 g 24217 17.124 78.24
Terbuka 17.342 2 16.159 22.853 93.18
16.980

Figure 5-35 AGB Mean per Strata Screenshot

Above Ground Biomass

~Filter-
View:l Mean Per ForesUNon—ForestE View

Strata Tvpe C Ton/Ha | nplot s t.se CV (%)
Forest 103.319 21 59.078 25784 57.18
Non-Forest 36.950 24 32019 13.072 86.65

16.980

Figure 5-36 AGB Forest/Non-Forest Screenshot

5.5.2 DOM CARBON STOCK
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DOM Carbon Stock provides calculation of Death Organic Matter Biomass and its carbon stock.
The DOM Carbon Stock uses three groups of data, which is Dead Trees, Dead Woods and Litter.
Each group has five views for the carbon calculations: Details Per Plot, Details Per Sub Plot,
Summary Per Plot, Mean Per Strata and Mean Per Forest/Non-Forest, except for Litter which

has only three last views.

Dead Organic Matter

Filter:

Group: | Dead Tree [=] -

View: | Details Per Plot |Z| Plot: | All E| |V|i‘

Plot Name | Sub Plot | Tree ID | Local Name Latin Name Completeness | DBH (cm) | TB (Kg)

Rapat-1 D 1D2 Kempas Koompassia malaccensis |C 235 331.27
Total Sub Plot D Rapat-1

Repai-1  |E [1E2  |Pepanit R C 381 1.082.85

Total Sub Plot E Rapat-1

Total Plot Rapat-1

Marvawoh

3 teysmanmiana

[=2]
(=)
=
(%]

Tebangan-45

Tetramerista glabra

1.431.88

Total Sub Plot E Tebangan-45| 4,869 48

Total Plot Tebangan-45| 5,011.52

Figure 5-37 DOM Dead Tree Details per Plot Screenshot

Dead Organic Matter

Filter-
Group: | Dead Tree
View: | Details Per Sub Plot

[-]

[+] Sub Plot | A~ ] | View |

Sub Plot | Plot Name | Tree ID| Local Name Latin Name Completeness | DBH (cm) | TB (Kg)
C Semak-32 |1C2 Meranti Payan Shorea teysmanniana C 199 220.39
C Semak32 [2C2  |Punak Teremersn i C 185 18430
Total Plot Semak-32 Sub Plot C
C |Terbuka-36 [1C2  [Darab-darah  [Horsticldia sp. E [19:2 | 20187
Total Plot Terbuka-36 Sub Plot C
c | Terbuka-37 12 [Pabung | [a [16 | 16601
Total Plot Terbuka-37 Sub Plot C
C | Tebangan-45[2¢2  |Kelat Syzygium racemosum | C [13.1 | 7909
Total Plot Tebangan-43 Sub Plot €| 37.17|  3.717.11
Total Sub Plot C 27| 40,027.40
D = Tsmmeees ‘ 235 2 -—a.ss_m-
E Tebangan-45[2E2  |Punak | Tetramerista glabra C 427 | 143188
Total Plot Tebangan-45 Sub Plot E| 4.869.48| 19.477.93
Total Sub Plot E|34,634.75| 138,538.99

Total C 232,546.22

Figure 5-38 DOM Dead Tree Details per Sub Plot Screenshot
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Dead Organic Matter
~Filter:
G-roup:l Dead Tree |~
Vicw:l Summary Per Plot = \m’
Plot Name C Kg/Ha Sub Plot C Total Kg/Ha | C Total Ton/Ha
SP-B| SP-C SP-D SP-E
Rapat-1 0.00 0.00| 3.892.48] 2.035.76 5.928.24 5928
Rapat-2 0.00 0.00 0.00| 2.265.66 2.265.66 2.266
| |Rapata——"""""—aqnl 900l ————"——aqq|
—Tebangan-43| 0.00 T T e e R
Tebangan-44| 0.00 0.00 0.00 0.00 0.00 0.000
Tebangan-45| 0.00] 3.717.11| 2.621.54]19.477.93 25.816.58 25817
Total 232,546.22 232.546

Figure 5-39 DOM Dead Tree Summary per Plot Screenshot

8.712

Dead Organic Matter

~Filter:
Group: | Dead Tree =
Vlew:l Mean Per Strata = IM

Strata CTon/Ha | nplot s t.se CV (%)
Belukar 3416 9 7.481 4988 219.00
Mahang 0.000 1 0.000 0.000 0.00
Rapat 6.186 9 10.251 6.834 165.71
Rumput 0.000 1 0.000 0.000 0.00
Sedang 2862 12 4.869 2811 170.11
Semalc 11.392 3 15.685 18.112 137.69
Tebangan 5.306 8 9.169 6484 172.82
Terbuka 17.579 2 11.442 16.182 65.09

2.597

168.58

Figure 5-40 DOM Dead Tree Mean per Strata Screenshot

Dead Organic Matter

~Filter:

Group:l Dead Tree

=]

Vlew:l Mean Per Forest/Mon-Forest |Z| View

8.712

Strata Tvpe C TonHa | nplot s t.se CV (%)
Forest 4287 21 7.610 3.321 177.53
Non-Forest 5938 24 9.669 3.948 162.83

2.597 1

68.58

Figure 5-41 DOM Dead Tree Mean Per Forest/Non Forest Screenshot

| 2011
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Dead Wood mas

Dead Organic Matter Sound 0.6 | Moderate: 0.

Filter: Go to Data Input=Speciey
Group: | Dead Wood = Settings>=convertion facto

View: | Details Per Plot |Z| Plot: | All E| |E|
Plot Name | Sub Plot | Tree ID | D1 | D2 | Length | Decomposition | Hollow | Hollow | TB (Kg)
(cm) | (em) | (m) Level Diameter | Length
Rapat-1 G 1C3 30 |21 |95 Moderate 0 0 194.07
Total Sub Plot C Rapat-1
Rapat-1  |D [ip3 31 [w0s]7 |Rotten [o [o [ 4734

Total Sub Plot D Rapat-1

Total Plot Rapat-1

32.78

6.162.22

Total Sub Plot D Tebangan-45

6,162.22
Total C 195,974.44

Total Plot Tebangan-45

Figure 5-42 DOM Dead Wood Details Per Plot Screenshot

Dead Wood mass I

Dead Organic Matter

Sound: 0.6 |Moderate: 0.4

Filter-

Group: | Dead Wood
View: | Details Per Sub Plot

Go to Data Input=Species ayf
|Z| Settings:=convertion factor t

Sub Plot: AII | View |

11

Sub Plot | Plot Name | Tree ID| D1 | D2 | Length | Decomposition | Hollow | Hollow | TB (Kg)
(cm) | (cm) | (m) Level Diameter | Length

Rapat-1 C 1C3 30 |21 |95 Moderate 0 0 194.07

Total Sub Plot 1 Rapat-1

Rapat3 |C [1cs 174|149 [4 [Moderate [o [o [ 3278

Total Sub Plot 3 Rapat-3

Rapat- 21.1 [19.4 2.1 0 13.53

angan-45 | D 1D3 Tz ] Sound 0 = o]

Total Sub Plot 45 Tebangan-45

Total Plot Tebangan-45

Figure 5-43 DOM Dead Wood Details per Sub Plot Screenshot

| 2011
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Dead Organic Matter

~Filter:
Group:lDead Wood =

\’iew:| Summary Per Plot |Z| View

Total

Plot Name C Kg/Ha Sub Plot C Total Kg/Ha | C Total Ton/Ha
SPB| spc | sPD [sPE
Rapat-1 0.00| 8.733.06| s32.61| 0.00 9.265.66 9.266
Rapat-2 0.00 0.00 0.00| 0.00 0.00 0.000
[ |Rapar- S ——— —ﬂﬂﬁ-—-—-—-—lﬂ_
~Thangan43| 0.00 0.00] Do )
Tebangan-44| 0.00 3.740.69( 3.723.38] 0.00 7.464.07 7.464
Tebangan-45| 0.00 0.00| 6.162.22| 0.00 6.162.22 6.162

195,974.44

195.974

Figure 5-44 DOM Dead Wood Summary per Plot Screenshot

Dead Organic Matter
~Filter:
Gfoup:IDead Wood =
Vlew:| Mean Per Strata [~ Iﬂl

Strata C Ton/Ha | nplot 5 t.se CV (%)
Belukar 6.377 9 12.146 8.098 190.48
Mahang 0.000 1 0.000 0.000 0.00
Rapat 2596 9 4.555 3.036 175.44
Rumput 0.818 1 0.000 0.000 0.00
Sedang 2943 12 5.642 3.257 191.71
Semak 4.751 3 6.098 7.042 12835
Tebangan 6.834 8 8378 5.924 122,58
Terbuka 5.080 2 3.404 4814 67.01
171

Figure 5-45 DOM Dead Wood Mean per Strata Screenshot

Dead Organic Matter

4.355 ) 7.453

rFilter:
Group: WE
View: | Mean Per Forest/Non-Forest |Z| Iﬂl

Strata Type C Ton/Ha | nplot 5 t.se CV (%)
Forest 2794 21 5.083 2218 181.91
Non-Forest 5.721 24 8.924 3.643 156.00

2.222

171.15

Figure 5-46 DOM Dead Wood Mean per Forest/Non Forest Screenshot

| 2011
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Dead Organic Matter

Carbon Fraction: 0.5

Go to Data Input=Species and Allometric

| 2011

Filter: Settings=>convertion factor to change.

Group: | Litter

View: | Summary Per Plot E| | View |

Plot Name Dominant Litter Thickness | Litter Weight | Seedlings Height | Seedlings Density DW/FW C Litter

Species {cm) (zr) {cm) (%) Ratio (ton/Ha)

Rapat-1 2 0 0 0 0.61 0.000

Rapat-2 22 6300 0 0 061 4804
[ [Ropats I 12 0 fwo Mo 0 0 e | 1
T Thamgan 43 | Pakis [g—————T7000 (60— |06l —

Tebangan-44 | Pakis Pakn 2 3800 300 90 0.61 2.898

Tebangan-45 3 3600 0 0 0.61 4.270

Total 242.644

Figure 5-47 DOM Litter Summary per Plot Screenshot

Dead Organic Matter

Filter:

Group: | Litter [=] -

View: | Mean Per Strata El |ﬂ|

Strata C Ton/Ha | nplot s t.se CV (%)

Belkar 5.165 9 3.975 2650 76.95
Mahang 12.987 1 0.000 0.000 0.00
Rapat 5.543 9 3.328 2218 60.03
Rumput 4.657 1 0.000 0.000 0.00
Sedang 7.990 12 7.463 4.309 93.40
Semalk 3613 3 3.927 4.535 108.71
Tebangan 4.736 g 2224 1.573 46.97
Terbuka 12.987 2 15.833 22392 121.91

Figure 5-48 DOM Litter Mean per Strata Screenshot

Dead Organic Matter

Filter:
Group: | Litter

=]

View: | Mean PerForesUNon—ForestE| View |

Strata Tvpe C Ton/Ha | nplot S t.se CV (%)
Forest 6941 21 6.050 2.640 87.16
Non-Forest 5785 24 5216 2130 90.18

1.665

88.32

Figure 5-49 DOM Litter Mean per Forest/Non Forest Screenshot
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5.5.3 BGB CARBON STOCK
BGB Carbon Stock provides calculation of Below Ground Biomass, its carbon stock and its
volume. The BGB Carbon Stock uses living trees data, calculate their AGB, and convert them into
BGB using the equation set in the Conversion Factors menu. The BGB Volume is the tree’s BGB
divided by its mass density. If the tree’s mass density is not specified, the volume is displayed as
NA in the view. Even though the volume is not displayed, when calculating Volume / Ha, the
software used default mass density which is 700Kg/Ms3.

| 2011

11

Below Ground Biomass
~Filter-
View: | Details Per Plot [=] Plot: | Al [=] [ View |
Plot Name | Sub Plot | TreeID | Local Name Latin Name DEH (cm) [ TB (Kg) | C(Kg) | CKgHa |V’ |VmiHa
Rapat-1 @ c1 Medang Putih 155 42,66 NA 6.09
Rapat-1 @ cs Balam Suntik 1522 40.67 NA 5.81
Total Sub Plot C Rapat-1 000| 1190
Rapat-1 D D1 Gasing Lithocarpus sundaicus 252 140.40 NA 5.01
Rapat-1 D D2 Jehtung Rawa Dyera lowi 28 181.78 050 1262
Total Sub Plot D Rapat-1 050 1764
Rapat-1 E E1 Rengas Burung 714 1.803.04 NA| 1030
Rapat-1 E E2 Pabung 405 44920 NA 257
Rapat-1 E E3 Jehtung Rawa Dyera lowii 444 562.74 1.56 6.25
Rapat-1 E E4 Gasing Lithocarpus sundaicus 41 162.91 NA 263
Rapat-1 E E5 Rengas Burung 78.1 2,246.38 NA| 1284
Rapat-1 E E6 Beringin Ficus benjamina 427 511.38 0.98 3.93
Rapat-1 E E7 Darah-darah Horsfieldia sp. 416 479.70 NA 274
Rapat-1 E E8 Rengas Burung 872 2,943.10 NA| 1682
Rapat-1 E E9 Rengas Burung 78 2,239.33 NA| 1280
Total Sub Plot E Rapat-1|5,614.93| 2245974 255  70.89
Total Plot Rapat-1(5,809.58| 3032552| 3.05 10043
— —— e m——
Tebangan-45 |E E4 Kempas Koompassia malaccensis (423 | 49972 m 210
Total Sub Plot E Tebangan-45|1,92537|  7.70146| 053 2217
Total Plot Tebangan-45(2,013.18| 13,070.19| 0.66] 38.68
Total C|733,561.21

Figure 5-50 BGB Details per Plot Screenshot
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Below Ground Biomass ‘
~Filter:
Vieutl Details Per Sub Plot [+] Sub Plot W‘z
Sub Plot | Plot Name | Tree ID| Local Name Latin Name DBH (cm) | TB (Kg) | C (Kg) Vm?® | VmiHa
B Rapat-2 Bl Durian Payo 97 13.52 NA 7.73
Total Plot Rapat-2 Sub Plot B 0.00 7.73
B Rapat3 Bl  |Pepahit et Pommerats 6 417 Na| 232
Total Plot Rapat-3 Sub Plot B 0.00 238
B Rapat-5 B1 Nangoi Calophylum sclerophylum |8 843 0.01 544
B Rapat-5 B2 Medang Cabe 6 417 NA 238
Total Plot Rapat-5 Sub Plot B
B 9.78
—e—TTebangan-45| B2 Pepantt ] (Juasia bomeensis 66 Tt
B Tebangan-45 | B3 Kayu Kapas 8.1 8.69 NA 497
Total Plot Tebangan-45 Sub Plot B 0.00[ 1007
Total Sub Plot B 010 21481
Rapat-1 |c1 Medang Putih 155 4266
¢ oo | ————liq | g
—=— [ Tebangan-45 | E3 Rengas LempaTs 65T ——TrrrorT]
E Tebangan-45 |E4 Kempas Koompassia malaccensis  |423 49972
Total Plot Tebangan-45 Sub Plot E
Total Sub Plot E|89,954.98| 359,819.94|82.16

Figure 5-51 BGB Details per Sub Plot Screenshot

Below Ground Biomass

Total

733,561.21

~Filter:
View'.lSummaryPerPIot =] View
C Kg/Ha Sub Plot
Plot Name C Total Kg/Ha | C Total Ton/Ha | Vol Total m>/Ha
SP-B SP-C SP-D SP-E

Rapat-1 0.00| 3.999.64| 3.866.15(22,459.74 30,325.52 30.326 100.43
Rapat-2 2,596.47 0.00 0.00 0.00 2,596.47 2.596 7.73
Rapat-3 e 34.60| 3.360.79| 8.992.71 16.108 50.23
_____,__—-—" —
L L=t el —_— A
TTeBangan-43 0.00 000 —woeTT%7 1| 228371 —rree———TT0]
Tebangan-44|1,337.46 0.00 0.00| 4,527.87 586533 5.865 17.46
Tebangan-45 | 3,384.93 0.00| 1.983.79| 7.701.46 13,070.19 13.070 38.68

Figure 5-52 BGB Summary per Plot Screenshot

| 2011
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Below Ground Biomass

16.301

13.669

rFilter-
View'.l Mean Per Strata (= [M
Strata C Ton/Ha | nplot s t.se CV (%) Avsg Vol Vol (ll:,)
(w®/Ha)

Beukar 13.245 9 7.954 5.303 60.06 4212 12.635.11
Mahang 20.240 1 0.000 0.000 0.00 8176 24,527.86
Rapat 24.045 g 17.726 11.817 73.72 7412 2957422
Rumput 0.000 1 0.000 0.000 0.00 0.00 0.00
Sedang 25361 12 11.670 6.738 46.02 7742 2322594
Semak 1.879 3 2525 2915 134.34 552 1.657.03
Tebangan 7.428 8 5.812 4.110 78.24 23.20 6,960.41
Terbuka 4.162 2 3.878 5485 93.18 12.68 3.802.55

102,383.11

Figure 5-53 BGB Mean per Strata Screenshot

Below Ground Biomass

16.301

45

13.669

4.075

rFilter:
View’.l Mean PerForesUNon-ForestE View
Avg Vol
Strata Type C Ton/Ha | nplot s t.se CV (%) 3
(m~/Ha)
Forest 24797 21 14.179 6.188 57.18 76.01
Non-Forest 8 868 24 7.684 3.137 86.65 28.68

83.85

Figure 5-54 BGB Mean per Forest/Non Forest Screenshot

5.5.4 SoIL CARBON STOCK
The Soil Carbon menu provides the interface to calculate Soil Carbon Stock. Users can change
the layer count for the soil and set the variables for each soil layer.

| 2011

Soil Carbon
Total BGB Volume: 102,383.11 m3
Layer count:
Depth | Bulk Density | Carbon BGB Volume | BGB Volume |
Level Area(Ha) (co) (gﬂm’) Percent(%) C tonnes | C tonnes/Ha percent(%) (u’) C tonnes/Ha
|1 | 24000 | 15 || 01 | 42 1,512,000.00 63.00 50 51,191.56 62.91
[ 2 | 22000 |[ 20 |[ oos [ a2 924,000.00 4200 30 30,714.93 41.97
[ 3 | oo |[ 30 |[ oo2 | a2 453,600.00) 2520 20 20,476.62 25.19)
Total: |2,889,600.00 130.20 102,383.11 130.07

C Tonnes = Area(Ha) x depth (cm) x bulk Density (gr.-"cmj) x carbon percent(%o)
C Tonnes / Ha = C Tonnes / Area (Ha)

BGB Volume = BGB Volume Percent/100 * Total BGB Volume
*C Tonnes / Ha = C Tonnes/Ha - (BGB \"ohn:ue(mj) * Bulk Densit}’(gr.-"cmj) * carbon percent(%0)/100 / Area(Ha) )
*C Tonnes / Ha is the soil carbon deducted by root volume.

Figure 5-55 Soil Carbon Stock Screenshot
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5.5.5 TOTAL CARBON STOCK

The The Total Carbon Stock Menu provides the calculation summary of all the other carbon
stock calculation. The Total Carbon Stock summarizes the AGB, DOM, BGB and Soil carbon stock
altogether. There are three view choices: Summar Per Plot, Per Strata and Per Forest/Non-
Forest.

Total Carbon

~Filter:

View: | Summary Per Plot |Z| View

DOM
Plot Name | AGE | BGB Total C Ton/Ha
Dead Tree | Dead Wood | Litter
Rapat-1 126.356|30.326 5928 9.266| 0.000 171.876
Rapat-2 10.819| 2.596 2.266 0.000| 5.643 21.323
e ’) 4

— —L7117]16.108 ____gﬂﬂﬂ______a—ﬂs...mﬁ 86.401 | |
Tebangan-43| 9313 10000 0.000| 6270 e

Tebangan-44| 24.439| 5865 0.000 7464| 3404 41.172

Tebangan-45| 54.459|13.070 25817 6.162| 5.016 104.524

Average AGB + BGB + DOM 100.071

C Soi 130.200

Grand Total 230,271

*Grand Total 230.142

*The calculation is considering the root volune deducted from the soil vohune.

Figure 5-56 Total Carbon Stock per Plot Screenshot

Total Carbon
~Filter:
View:l Per Strata = M
DOM
Strata nPlot| AGB | BGB Total C TonHa
Dead Tree | Dead Wood | Litter
Belukar 9 55.186|13.245 3.416 6.377| 5.165 83.389
Mahang 1 84.332|20.240 0.000 0.000|12.987 117.559
Rapat 9 |100.187|24.045 6.186 2.596| 5543 138.557
Rumput 1 0.000| 0.000 0.000 0.818| 4.657 5475
Sedang 12 [105.669|25.361 2.862 2.943| 7.990 144825
Semak 3 7.830| 1.879 11.392 4.751| 3.613 29.465
Tebangan| & 30.952| 7.428 5.306 6.834| 4.736 55.256
Terbuka 2 17.342| 4.162 17.579 5.080|12.987 57.149
Average AGB + BGB + DOM 78.959
C Soil 130.200
Grand Total
*Grand Total 209.031
*The calculation is considering the root vohmme deducted from the soi volme.

Figure 5-57 Total Carbon Stock per Strata Screenshot
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Total Carbon

~Filter:

View:lPerForest,fNon—ForestE View

DOM
Strata Type nPlot| AGB | BGB Total C Ton/Ha
Dead Tree | Dead Wood | Litter
Non-Forest 24 36.950| 8.868 5938 5721 5.785 63.262
Forest 21 |103.319|24.797 4287 2.794| 6.941 142.139
Average AGB + BGB + DOM 102.700
C Soil 130.200

Grand Total 232.900

*Grand Total 232.772
*The calculation is considering the root volume deducted from the soil volume.

Figure 5-58 Total Carbon Stock per Forest/Non Forest Screenshot
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