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Abstract 
Geographical Information System (GIS) is an excellent tool to be employed with computer control 

system and play very significant role for database management, storing, capture, mapping and data 

analysis which includes vector and raster data. This study is mainly to focus on:  (i) to study on the tree 

volumes, carbon storages and analyze the adsorption of carbon dioxide (CO2), (ii) to estimate the 

existing biomass within the reservoir and (iii) to create the spatial biomass distribution maps. 

Consequently, the distribution maps are described and indicated in low to high biomass density within 

the study area. Hence, this study has found that: there are 10,365.3 m3 of the total volume, 421.423 kg 

of total Carbone storage, 1,542.41kg of total CO2 absorption and 36,346.48 tons of total Biomass within 

the study area. 
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1. INTRODUCTION 

Lao government has set forest strategy and targeted to restore and increase the forest cover to 

be 70% by 2020 [1].It means that 8.2 million hectares of land need to be planted, Carbon 

dioxide emission has been increased gradually since 2000 and 2013 there was 3,199 Kilotons 

at highest concentration in Lao PDR [2,3,4]. It is caused of global warming and climate change 

as encountering [5]. Carbon absorption of the trees are natural way to reduce global warming 

issue and save the global from high temperature around the global, it also increases the oxygen 

for the people and living and nonliving thing [6]. 

2. LITERATURE REVIEW 

Currently, GIS is developed and employed commonly in multi-tasks for instance: science, 

engineering and relevant works [7]. Spatial biomass distribution is integrated between data 

collection from field work and ArcGIS software application [8]. In particular, Arc toolbox is a 

wise tool that applies to interpolate with Kriging method [9], in order to deal with biomass 

spatial distribution of each sampling point within the reservoir area of Hinboun Hydroelectric 

Plant [10], the Kriging methods were calculated and generated the raster files of the biomass 

distribution based on data analysis [11] and were stored in the database as attribute data, entire 
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data was employed the statistical function to analyze and then be transferred  from Microsoft 

Excel to Arc GIS by Geospatial method [12]. 

3. METHODOLOGY 

The study is conducted and followed the research methodology as indicated in Fig 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig1. Research methodology 

A. Site study and sampling data collection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                              
                                               Fig2. Study area and sampling plots 
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Hinboun Hydro Power is a project that belongs to the Electricite Du Laos (EDL) to generate 

the electricity and support to Local need, it is located approximately 3 km above Thonglom 

Village to the   East,   Hinboun     district, Khammouane       Province and also approximately     

30   kilometers downstream       of the   existing Theun Hinboun       Dam     and   60   km   

away    and   North   of the confluence area of Nam Hinboun River and Mekong River. The 

type of dam is a run-off river concrete diversion dam which the main purpose is to generate the 

electricity for local use, low and high point is 167 masl  and 468 masl [13], respectively, the 

study will cover only Z-A1 which is  60.78 ha, there are 14 sampling locations where were 

collected data as shown in Fig 2. 

B. Formulas and Equations 
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2

44
( ) ( )

12
Abs CO C   [3]     

2 ( )
4

V D h f


    [4] 

800
( )

1000

sW V
Biomass    [5]  

Where: 

sW :  Stem mass [kg] 

C : Carbone Storage [kg] 

2( )Abs CO : Carbon dioxide absorption [Kg] 

V : Volume [m3] 

f : Factor  = 0.65  

C. Data analysis and Biomass calculation 

Based on data collection at sampling sites. Therefore, data was manipulated and analyzed to 

obtain the biomass volume [14, 15] as indicated in Fig 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig3. Sampling points and Biomass calculation 
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4. RESULT AND DISCUSSION 

Figure 4 shows relationship between biomass and carbon absorption and also biomass and 

carbon storage within the study area, according to the finding, root mean square is 0.838 and 

0.839, respectively. It means that the more biomass, the more absorption within the trees as 

well as the carbon storage.The distribution maps. Figure 5, 6, 7, 8 and 9 are described and 

indicated in low to high biomass density within the study area.The low biomass density is 

meant that, those areas are not much richness of biodiversity and adsorption carbon dioxide is 

not rather good, the high biomass density is relevant to the abundance of the forest cover due 

to most of the standing trees are enriched and sustained; they are adsorptive carbon dioxide 

very well.  Therefore, the forest cover will support and mitigate global warming and also 

climate change issue Among of 14 sampling points, the biomass distributions  

Are mostly covered at plot 14 and 13 and 1 which are 4661.232 kg, 4587.172 kg and 3303.858 

kg, respectively. The biomass distribution is covered very less at Plot 6, 9 and 10 which are 

978.442 kg, 1253.235 kg and1275.022 kg, respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 
                                       Fig4. Biomass, Carbon Storage and CO2 absorption model 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig5. Biomass Distribution at Plot 1, 2 and 3 
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                                                  Fig6. Biomass Distribution at Plot 4, 5 and 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                Fig7. Biomass Distribution at Plot 7,8 and 9 
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Fig8. Biomass Distribution at Plot 10, 11 and 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             
Fig9. Biomass Distribution at Plot 13 and 14 

 

5. CONCLUSION 

This paper is presented the integrated ArcGIS and excel sheet working together from the site 

to deskwork by employing the Biomass formula to manipulate and map. Therefore, the study 

results within the Z-A1are as followings: 

The biomass distribution coverage at plot 1,13 and 14 are significantly to environment and 

biodiversity conservation, due to they are considered as good carbon dioxide absorption, at Plot 

6,9 and 10 are considered as low carbon dioxide absorption and the other plots are classified 
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as medium. Therefore, increasing of the sustainable Biomass will be vital factor that will 

support and mitigate global warming and also climate change issue in both down and up 

scaling. 

In addition, Biodiversity Offset should be compensated when forest is cut and burned in order 

to sustain the forest and wildlife and also climate change issue. 
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