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Analysis of Feasible Biomass Potential Using GIS and
Aggregating Agricultural Census Data
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Abstract

Recently, biomass application for energy is getting more interests from many countries since
biomass is widely available over the nation wide, whereas fossil fuels are produced in several
limited regions. Recognizing the importance, government is promoting renewable energy use in
Korea. The locational characteristics of the existing biomass potential directly can be used to
decide scale of power plant for local agricultural facility. Although there are a few studies on
feasible biomass potential in local areas, it is expected that both government and commercial
sectors recognize the potential of biomass energy and the importance of reducing greenhouse
gases. When planning biomass energy systems, biomass price is determined by the costs of
collection, transportation, chipping, drying if required. In this paper investigates the economic
and spatial characteristic of biomass location by land use map. However typical area of each
categories in local region is not correct to agricultural census data. Therefore we concerned
about how to calculate feasible biomass potential which it can be describing total amount of
plant scale, and to match both of data. Even though its spatial distribution, in rural area in
Korea, to expand biomass energy programs in the area, government serve to find areas of
higher biomass production with suitable locations for plants to convert to bio-energy in order to
increase the usage of renewable energy.
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Table 1. Biomass Resources for Selected Agricultural Residue

Area (' 06) Cultivated
Type
1,000ha . (kg/ 10a)

; ' rice straw, 653 6,236
Rice 95 fice husks 118 1127
Barley 58 straw 298 173
Sweet potato 17 stems 646 110
Bean 101 stems 269 272

Rape canola 0.7 stems 460 3

(Park Hyun Tae et. al 2007)
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Table 2. Available Biomass Potential in Agricultural By-products

{Unit: M/T)>
Red :
: Barley | Com Bean bean Potato’ | p

Available rate for fuel (%) 25.2 18 10.1 10 06 06 70 70 70
Nation 21,3626 110,234.7 | 19,17T7.3 | 7153 206.5 7279 |(145,789.6 | 42,557.1 | 20,7505
Ansung 17.7 209 120.9 30 05 25 996.1 118.3 1165

- Qongdo - 15 13.8 03 0.0 0.4 60.9 15,3 176

- Bogae 0.8 1.3 8.7 0.2 0.0 02 90.7 12.9 94

- Geumgwang 06 0.2 8.2 03 0.0 a1 1322 79 95

- Seoun - 0.5 6.8 0.1 0.0 0.1 338 7.2 29

- Miyang 1.0 54 10.0 0.3 0.0 0.2 75.5 13.2 15

- Daeduk 134 06 114 04 0.1 0.2 62.1 8.6 14.1

- Yangsung - 0.6 55 02 0.0 0.1 4.8 74 3.1

- Wongok - 15 23 0.2 0.0 0.2 34.3 4.1 29

~ Hiuk 0.0 3.0 16.2 03 00 0.2 138.4 1.4 15.6

- Juksan - 3.1 14.1 0.2 0.1 0.2 108.0 56 13.2

-~ Samjuk 0.1 0.9 9.8 0.2 0.0 0.1 92.1 6.8 99

- Gosam - 0.6 4.1 0.1 0.0 0.1 M5 6.4 28

- Ansung 1 dong 0.7 0.4 39 0.1 0.0 0.1 25.4 1.6 25

~ Ansung 2 dong 0.7 0.1 30 0.1 0.0 a1 21.0 40 25

- Ansung 3 dong 0.2 1.1 33 0.2 0.0 02 33.2 59 30
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Table 3. Conversion Coefficient of Available Biomass Potential on the Land Use Type

Upland

Conversion rate of biomass (ton/ha)

5.025
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Table 4. Result of Comparison Real Cultivated Area and Agricultural Land-use Code’s
Area Based on GIS Layer

Aggregating agricultural

Area of LU (m™2 ,
a0 (m*2) census data {2005)
210 (Paddy) 136,048,137 Facility agriculture (2,155,460)
220 (Upland) 49,822,554
Upland +Etc. (17,554,600) 30%
250 (Ete) 10,448,435
240 (Orchard) 13,648,082 Orchard (16,120,000) 118%
Upland +etc. Upland +etc.
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