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Quantification of the Forest Ecosystem Components and Services
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(Pukyong National University)

Abstract

As a result of human's behaviour, ecosystem services are declining in present. This impact of the reason
is turning back to human lives. In order to realize relationship between these ecosystems and humans, it is
important that we take education about ecosystem. This study identified the components and services of
the forest ecosystem which accounts for 64% of Korea’s land. The forest ecosystem has various benefits
called the ecosystem service. The purpose of this study is to realize the value and importance of forest
ecosystem through the quantification of ecosystem components and services. Therefore, we identify the
organic relationship of the ecosystem by System ecology. This study of quantitative, systemic and scientific
approach will be a way for promoting the importance of the forest ecosystem.
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<Table 1> Comparison services of forest ecosystem

Kim et al(2012) Ryu and Lee(2013) This study
Food
Water resources  conservation Water resources  conservation ~ Water resources  conservation
Raw materials Raw materials
Genetic source
Medical resource
Ornamental  resource
Atmosphere  purification Air quality  regulation Air quality  regulation
Climate  regulation Climate  regulation
Moderation of extreme events Moderation of extreme events
Water  purification Waste treatment Water  purification
Prevention of  soil runoff-collapse Erosion  prevention Erosion  prevention
Aesthetic  information Aesthetic  information

Recreation

Recreation® tourism

Recreation: tourism
Information for cognitive development
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<Table 2> Quantification of the forest ecosystem components

Components Results
Total Note

External @ Sun 2.89E+14  Ml/yr 64% of annual national quantity
Sources @ Wind 1.38E+11  MI/yr 64% of annual national quantity

@ Rain 8.49E+10  m’/yr 64% of annual national quantity

@ Water 1.90E+10  ton 6.5 times of total storage of Soyang Dam
Internal ® Soil 9.50E+07  ton 1.9 times of total soil lose of Korea territory

Components ® Litter 2.80E+07  ton/yr Biogas for 46 million city bus
(@ Plant 8.00E+08 m’ 160 times of annual timber production

Footnote : APPENDIX 3=
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<Table 3> Quantification of the forest ecosystem services
Servi Results
€Irvices
Total(/yr) Note
Fruit® 300,492,936 kg 800 billion won
Food Wild edible green® 40,338,052 kg 300 billion won
Mush- room®) 19,986,649 kg 200 billion won
L Water@ 1.90E+10  ton 6.5 times of total storage of Soyang Dam
Provisionin . N .
Timber® 5,189,466 m’ 480 billion won
gA Raw material Fuel® 12,903,000  ton 6 thousand million won
service Soil and Stone(?) 207,353,000 m’ 2 trillion won
Ornamental resources(®) 7,7663,708  stock 600 billion won
Genetic resources(9) 343 species 6% of total plant species
Medical Resources0) 2,8503,267 kg 500 billion won
. . SO 51,838  ton 5.4 % of total national emission quantity
Air quality i o i
lati NO,@ 95,942 ton 8.4 % of total national emission quantity
. reguiation Dust@ 25,700  ton 30 % of total national emission quantity
Regulating . . o .
X Climate regulation( 46,477000  ton 7.6 % of total emission quantity
serviee Moderation of extreme(5 1.6E+10  m’(/hr) 5.5 times of total storage of Soyang Dam
Water quality regulation(6 936,739  ton 6 trillion won for water purification
Erosion prevention(? 1.83E+09 m’ 36 times of total soil lose of Korea territory
Aesthetic information(8) 98,814  person 0.2 % of population in Korea
Cultural& B
X R Recreation forest9 1,395,430  person 3 % of population in Korea
Amenity Recreation . s -
. Mountain climbing2) 37,617,000  person 73 % of population in Korea
serviee Information for cognitive development@D 1,806,480  person 4 % of population in Korea

Footnote : APPENDIX 3=
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APPENDIX
Footnote to <Table 2>
ECOSYSTEM COMPONENTS
Value Unit REFERENCE
Name Description
D Sun Average insolation 4,675.51 MI/m’/yr (KMA, 2008)
Total area of forest 6,324,194 ha (KFS, 2015)
Total = (46,755,100 MJ/ha/yr)*(6,324,194 ha)
= 2.89E+14 MJlyr
2 Wind Average wind speed 2.3 m/s (KMA, 2008)
Airdensity 1.23 kg/m’®
Dragcoeff 0.001
Geo.Windspeed (Average wind speed)*(10/6)
= 3.83 m/s
Seconds in a year 3.14E+07 s/yr
Total area of forest 6,324,194 ha (KFS, 2015)
Per area =  (Airdensity)*(Dragcoeff)*(Geo.Windspeed)**(Seconds in a year)
= 2,175,527 JimPlyr
= (2,175,527 J/m*/yr)*(10* m*/ha)*(10° MI/J)
= 21,755.27 Ml/ha/yr
Total = (21,755.27 Ml/ha/yr)*(6,324,194 ha)
= 1.38E+11 MJ/yr
3 Rain Average precipitation 1,341.8 mm/yr (KMA, 2008)
Total area of forest 6,324,194 ha (KFS, 2015)
Per area = (1,341.8 mm/yr)*(10° m/mm)*(10* m% ha)
= 13,418 m*/halyr
Total = (13,418 m’/ha/yr)*(6,324,194 ha)
= 8.49E+10 m’/yr
@ Water  Total amount of storage 1.90E+10 ton (KFRI, 2010)
Total = 1.90E+10 ton
® Soil Topsoil forested 15 kg/m2 (Tilley, 1999)
Total (15 kg/m*)*(10* m*/ha)*(10° ton/kg)*(6,324,194 ha)
= 9.5E+07 ton
(& Litter Annual litter fall 4.4  ton/halyr (Monk and Day, 1988)
Total area of forest 6,324,194 ha (KFS, 2015)
Total = (4.4 ton/ha)*(6,324,194 ha)
= 2.8E+07 ton/yr
(@ Plant Average growing stock 125.62 m’/ha (KFS, 2011)
Total area of forest 6,324,194 ha (KFS, 2015)
Total = (125.62 m*/ha)*(6,324,194 ha)
= 8.00E+08 m’®
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Footnote to <Table 3>

ECOSYSTEM SERVICES

Value Unit REFERENCE
Name Description
@ Fruit Annual production of fruit 300,492,936 kg/yr (KFS, 2015)
2 Wild edible green Annual production of wild edible green 40,338,052 kg/yr (KFS, 2015)
@ Mushroom Annual production of mushroom 19,986,649 kg/yr (KFS, 2015)
@ Water Total conservation volume 1.90E+10 ton (KFRI, 2010)
5 timber Annual production of timber 5,189,466 m’/yr (KFS, 2015)
©® Fuel Annual production of fuel 12,903,000 ton/yr (KFS, 2015)
@ Soil and stone Annual production of soil and stone 207,353,000 mj/yr (KFS, 2015)
® Ornamental resources Annual production of material for landscape 77,663,708 stock/yr (KFS, 2015)
@ Genetic resources 343 species (KFS, 2013)
10 Medical resources Annual production of medical resources 28,503,267 kg/yr (KFS, 2015)
I Annual absorption of SO(Total) 51,838 ton/yr (KFRI, 2010)
@ Annual absorption of NO,(Total) 95,942 ton/yr (KFRI, 2010)
@3 Annual absorption of dust(Total) 25,700 ton/yr (KFRI, 2010)
14 Climate regulation Annual absorption of COy(Total) 46,477,000 ton/yr (KFRI, 2010)
15 Moderation of extreme Amount of storage at rainfall 259 mm/hr (Kim and Jung, 2003)
Total = (259 mm/hr)*(10° m/mm)*(10* m%ha)*(6,324,194 ha)

= 1.6E+10 m’/hr
16 Water quality regulation
Total area of forest 6,324,194 ha (KFS, 2015)
Suspended solids volume of unstocked forest 936,739 ton/yr (KFRI, 2010)

17 Erosion prevention

Sediment discharge of unstocked forest 290.64 m’/ha/yr (Kim et al., 2012)
Sediment discharge of stocked land 1.23 m*halyr (Kim et al., 2012)
Per area = (Sediment yields of unstocked forest) - (Sediment yields of stocked land)

= 289.41 m’/ha/yr

Total = (22,377,600 m*/ha/yr)*(6,324,194 ha)
= 1.83E+09 m’

18 Aesthetic information

Headcount for healing Forest 98,814 person/yr (KFS, 2015)
© Headcount for recreation forest 1,395,430 person/yr (KFS, 2015)
@ Headcount for Mountain climbing 37,617,000 person/yr (KFS, 2007)
@D Information for cognitive development

The number of users for education program 1,806,480 person/yr (KFS, 2015)
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