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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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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. 

 

Figure 1-2 Previous Project Microsoft Access Data Structure 
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Figure 1-3 Previous Project MySQL Data Structure 

The formulas used in the previous project were: 

- AGB Carbon Stock: 𝐶 𝐾𝑔/𝑇𝑟𝑒𝑒 = 𝑎𝐷𝑏  

- DOM Carbon Stock: 

o Litter: 𝐶 𝐿𝑖𝑡𝑡𝑒𝑟 =
𝐿𝑖𝑡𝑡𝑒𝑟  𝑊𝑒𝑖𝑔𝑕𝑡

1+
𝑊𝑎𝑡𝑒𝑟  𝐶𝑜𝑛𝑡𝑒𝑛𝑡

100

𝑥 %𝐶𝑎𝑟𝑏𝑜𝑛 

o Dead Tree: 𝐶 𝐾𝑔/𝑇𝑟𝑒𝑒 = 𝑎𝐷𝑏  𝑥 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 

o Dead Wood: 𝐶 𝐾𝑔/𝑇𝑟𝑒𝑒 = 𝑚 𝑥  15% , where: 

 𝑚 = 𝑉 𝑥 𝑀𝑎𝑠𝑠 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜𝑟 

 𝑉 =
1

2
𝜋𝑟2𝑝 

- Soil Carbon Stock: 𝐶 𝑆𝑜𝑖𝑙 / 𝐻𝑎 =
𝑉𝑜𝑙𝑢𝑚𝑒  𝑥 𝑀𝑎𝑠𝑠  𝐷𝑒𝑛𝑠𝑖𝑡𝑦

𝐴𝑟𝑒𝑎
 

- Total Carbon Stock: AGB + DOM + Soil 

- Importance Value Index: 

o 𝐷𝑒𝑛𝑠𝑖𝑡𝑦  𝐷 =
𝑆𝑝𝑒𝑐𝑖𝑒𝑠  𝑇𝑟𝑒𝑒  𝐶𝑜𝑢𝑛𝑡

𝐸𝑛𝑡𝑖𝑟𝑒  𝑝𝑙𝑜𝑡  𝑎𝑟𝑒𝑎
 

o 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑒𝑛𝑠𝑖𝑡𝑦  𝐷𝑅 =
𝑆𝑝𝑒𝑐𝑖𝑒𝑠  𝐷𝑒𝑛𝑠𝑖𝑡𝑦

𝐷𝑒𝑛𝑠𝑖𝑡𝑦  𝑠𝑢𝑚  𝑜𝑓 𝑎𝑙𝑙  𝑠𝑝𝑒𝑐𝑖𝑒𝑠
𝑥100% 

o 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦  𝐹 =
𝑁𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝑠𝑢𝑏𝑃𝑙𝑜𝑡  𝑤𝑕𝑒𝑟𝑒  𝑎 𝑠𝑝𝑒𝑐𝑖𝑒𝑠  𝑖𝑠 𝑓𝑜𝑢𝑛𝑑

𝑆𝑢𝑏  𝑝𝑙𝑜𝑡  𝑐𝑜𝑢𝑛𝑡
 

o 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦  𝐹𝑅 =
𝑆𝑝𝑒𝑐𝑖𝑒𝑠  𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦

𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦  𝑠𝑢𝑚  𝑜𝑓 𝑎𝑙𝑙  𝑠𝑝𝑒𝑐𝑖𝑒𝑠
𝑥100% 

o 𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒  𝐷𝑜 =
𝑆𝑢𝑚  𝑜𝑓 𝑠𝑝𝑒𝑐𝑖𝑒𝑠  𝑏𝑎𝑠𝑎𝑙  𝑎𝑟𝑒𝑎

𝐸𝑛𝑡𝑖𝑟𝑒  𝑝𝑙𝑜𝑡  𝑎𝑟𝑒𝑎
 

o 𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐷𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒  𝐷𝑜𝑅 =
𝑆𝑝𝑒𝑐𝑖𝑒𝑠  𝑑𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒

𝑇𝑜𝑡𝑎𝑙  𝑑𝑜𝑚𝑖𝑛𝑎𝑛𝑐𝑒  𝑜𝑓  𝑎𝑙𝑙  𝑠𝑝𝑒𝑐𝑖𝑒𝑠
𝑥100% 

o 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝑉𝑎𝑙𝑢𝑒 𝐼𝑛𝑑𝑒𝑥 = 𝐷𝑅 + 𝐹𝑅 + 𝐷𝑜𝑅 
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2  OBJECTIVES 
Based on meetings, several points to be developed or revised were concluded. Those are: 

2.1 DATA INPUT 
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: 

a. Litter: 𝐶 𝐿𝑖𝑡𝑡𝑒𝑟 =
𝐷𝑟𝑦  𝑊𝑒𝑖𝑔 𝑕𝑡 𝑆𝑎𝑚𝑝𝑙𝑒

𝐹𝑟𝑒𝑠𝑕 𝑊𝑒𝑖𝑔 𝑕𝑡 𝑆𝑎𝑚𝑝𝑙𝑒
𝑥 𝐹𝑟𝑒𝑠𝑕 𝑊𝑒𝑖𝑔𝑕𝑡 𝐿𝑖𝑡𝑡𝑒𝑟 𝑥 %𝐶𝑎𝑟𝑏𝑜𝑛 

b. Dead Tree: 𝐶 𝐾𝑔/𝑇𝑟𝑒𝑒 = 𝑓(𝐷𝐵𝐻, 𝑊𝐷) x % Carbon 

c. Dead Wood: 𝐶
𝐾𝑔

𝑇𝑟𝑒𝑒
= 𝑚 𝑥  % 𝐶𝑎𝑟𝑏𝑜𝑛 , where: 

i. 𝑚 = 𝑉 𝑥 𝑀𝑎𝑠𝑠 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 

ii. 𝑉 =
1

2
𝜋𝑟1

2𝑙1 −
1

2
𝜋𝑟2

2𝑙2  

Where r1 and l1 are wood radius and length,  while r2 and l2 are hollow 

radius and length. 

4. Total Soil Carbon Stock for each layer: 

𝐶 𝑆𝑜𝑖𝑙 =   𝑉𝑜𝑙𝑢𝑚𝑒 − 
𝐵𝐺𝐵

𝑊𝑜𝑜𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦
  𝑥 𝐵𝑢𝑙𝑘 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 𝑥 % 𝐶𝑎𝑟𝑏𝑜𝑛  

5. Soil Carbon Stock per ha: 𝐶 𝑆𝑜𝑖𝑙/𝐻𝑎 =
𝐶 𝑆𝑜𝑖𝑙

𝐴𝑟𝑒𝑎  (𝑕𝑎)
 

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: 

 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 
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o Biomass Data Input: 

 Living Tree 

 Dead Tree 

 Dead Wood 

 Palms and Liana 

 Seedlings and Litter 

 Calculate 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 

 Calculate and provide view of the carbon stock per carbon pool: 

o Above Ground Biomass (AGB) Carbon Stock 

o 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 

 

Figure 4-1 Main Menu wireframe design 

4.2.2 STRATIFICATIONS 
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Figure 4-2 Stratifications wireframe design 

4.2.3 PLOTS 

 

Figure 4-3 Plots wireframe design 

4.2.4 SUB PLOTS 

 

Figure 4-4 Sub Plots wireframe design 

4.2.5 EQUATIONS 

 

Figure 4-5 Equations wireframe design 
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4.2.6 SPECIES 

 

Figure 4-6 Species wireframe design 

4.2.7 FAMILIES 

 

Figure 4-7 Families wireframe design 

4.2.8 CONVERSION FACTORS 

 

Figure 4-8 Conversion Factors wireframe design 

4.2.9 LIVING TREE 
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Figure 4-9 Living tree wireframe design 

4.2.10 DEAD TREE 

 

Figure 4-10 Dead tree wireframe design 

4.2.11 DEAD WOOD 

 

Figure 4-11 Dead Wood wireframe design 

4.2.12 PALMS AND LIANAS 
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Figure 4-12 Palms and lianas wireframe design 

4.2.13 SEEDLINGS AND LITTER 

 

Figure 4-13 Seedlings and litter wireframe design 

4.2.14 AGB CARBON STOCK 

 

Figure 4-14 AGB Carbon details per plot wireframe design 
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Figure 4-15 AGB Carbon details per sub plot wireframe design 

 

Figure 4-16 AGB summary per plot wireframe design 

 

Figure 4-17 AGB mean per strata wireframe design 

 

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

4.2.15 DOM CARBON STOCK 

4.2.15.1 Dead Tree 
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Figure 4-19 Dead tree details per plot wireframe design 

 

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

 

Figure 4-21 Dead tree summary per plot wireframe design 

 

Figure 4-22 Dead tree mean per strata wireframe design 
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Figure 4-23 Dead tree mean per forest/non-forest wireframe design 

4.2.15.2 Dead Wood 

 

Figure 4-24 Dead wood details per plot wireframe design 

 

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

 

Figure 4-26 Dead wood summary per plot wireframe design 
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Figure 4-27 Dead wood mean per strata wireframe design 

 

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

4.2.15.3 Litter 

 

Figure 4-29 Litter summary per plot wireframe design 

 

Figure 4-30 Litter mean per strata wireframe design 
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Figure 4-31 Litter mean per forest/non-forest wireframe design 

4.2.16 BGB CARBON STOCK 

 

Figure 4-32 BGB Carbon details per plot wireframe design 

 

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

 

Figure 4-34 BGB Carbon summary per plot wireframe design 
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Figure 4-35 BGB Carbon mean per strata wireframe design 

 

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

4.2.17 SOIL CARBON STOCK 

 

Figure 4-37 Soil carbon stock wireframe design 

4.2.18 TOTAL CARBON STOCK 
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Figure 4-38 Total carbon stock per plot wireframe design 

 

Figure 4-39 Total carbon stock per strata wireframe design 
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Figure 4-40 Total carbon stock per forest/non-forest wireframe design 

4.2.19 BACKUP DATABASE 

 

Figure 4-41 Back up database wireframe design 

4.2.20 RESTORE DATABASE 

 

Figure 4-42 Restore database wireframe design 

4.2.21 NEW DATABASE 

 

Figure 4-43 New database wireframe design 

4.3 STRUCTURE OF TABLES 
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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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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. 

 

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. 

 

Figure 5-3 New Database Screenshot 

5.3 DATA INPUT 
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 
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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. 

 

Figure 5-4 View Strata Screenshot 

 

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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Figure 5-6 View Plot Screenshot 

 

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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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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Figure 5-9 View Equations Screenshot 

 

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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Figure 5-11 View Species Screenshot 

 

Figure 5-12 Input Species Screenshot 

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

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

 

Figure 5-13 View Families Screenshot 



Forest Carbon Accounting Software Development Report             | 2011 

Page 26 
 

 

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. 

 

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. 

 

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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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, treeID 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. 

 

Figure 5-18 View Living Trees Screenshot 
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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. 

  

Figure 5-20 View Dead Trees Screenshot 
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s  

Figure 5-21 Input Dead Trees Screenshot 

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. 

 

Figure 5-22 View Dead Wood Screenshot 
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Figure 5-23 Input Dead Wood Screenshot 

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. 

 

Figure 5-24 View Palms and Lianas Screenshot 
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Figure 5-25 Input Palms and Lianas Screenshot 

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. 

 

Figure 5-26 View Seedlings and Litters Screenshot 
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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. 

 

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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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). 

 

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. 

 

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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Figure 5-32 AGB Details per Plot Screenshot 

 

Figure 5-33 AGB Details per Sub Plot Screenshot 
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Figure 5-34 AGB Summary per Plot Screenshot 

 

Figure 5-35 AGB Mean per Strata Screenshot 

 

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. 

 

Figure 5-37 DOM Dead Tree Details per Plot Screenshot 

 

Figure 5-38 DOM Dead Tree Details per Sub Plot Screenshot 
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Figure 5-39 DOM Dead Tree Summary per Plot Screenshot 

  

Figure 5-40 DOM Dead Tree Mean per Strata Screenshot 

 

Figure 5-41 DOM Dead Tree Mean Per Forest/Non Forest Screenshot 
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Figure 5-42 DOM Dead Wood Details Per Plot Screenshot 

 

Figure 5-43 DOM Dead Wood Details per Sub Plot Screenshot 
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Figure 5-44 DOM Dead Wood Summary per Plot Screenshot 

 

Figure 5-45 DOM Dead Wood Mean per Strata Screenshot 

 

Figure 5-46 DOM Dead Wood Mean per Forest/Non Forest Screenshot 
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Figure 5-47 DOM Litter Summary per Plot Screenshot 

 

Figure 5-48 DOM Litter Mean per Strata Screenshot 

 

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/M3. 

 

Figure 5-50 BGB Details per Plot Screenshot 
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Figure 5-51 BGB Details per Sub Plot Screenshot 

 

Figure 5-52 BGB Summary per Plot Screenshot 
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Figure 5-53 BGB Mean per Strata Screenshot 

 

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. 

 

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. 

 

Figure 5-56 Total Carbon Stock per Plot Screenshot 

 

Figure 5-57 Total Carbon Stock per Strata Screenshot 
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Figure 5-58 Total Carbon Stock per Forest/Non Forest Screenshot 


