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ABSTRACT

Recently, due to worldwide industralization and urbanization, natural environment has been severly
damaged and global warning is worsening. Heat wave, torrential rainfall, typhoon and other natural
disasters continuously occur due to global warming. Policies such as carbon emission regulation are
taken into effect to solve such problems. Such global trend has affected interest to natural ecosystem
and developed as a concept of ecosystem-services. This study particularly focused on ground water
storage capacity among various ecosystem-services such as climate control and soil formation. It is be-
cause Korea suffers from drought and flood every year. Therefore, this study aims to understand ob-
jective numerical value of ecosystem-services value regarding ground water storage capacity of biotop
classes based on relationship among precipitation, amount of evapotranspiration, and runoff of 7 regions
of Chilgok-gun, Gyeongsangbuk-do and to convert the value into economic value.

The study calculated ground water storage capacity based on relationship among precipitation,
amount of evapotranspiration, and run off. Calculated amount of each capacity was 29.26 million
ton(30.2mm/m?), 430.46 million ton(140.4mm/m?), 11.30 million ton(150.1.0mm/m?*), 33 milion
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Economical value of ecosystem-service by each biotop classes appeared 4,128,800 thousand KRW
(21.32 KRW/m?®) for agricultural biotop, and 60,403,600 thousand KRW (98.52 KRW/m?) for forest
biotop, 1,572,800 thousand KRW (104.4 KRW/m?) for grassland biotop, and 47,600 thousand KRW

(2.18 KRW/m?) for bare ground biotop.

The result of this study like above, it will be used as important evidentiary material to preserve

natural resource effectively from various development business and policies that damages natural

eco-system. Also, it is judged that ecosystem-service value by each land coverage will be used as im-

portant material for preparing legalistic institution such as establishing natural environment preservation

plan, budget for alternative forest resource creation cost.
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Table 1. Site selection criteria

Reduction ratio | urbanization rate
of forest area(%) | of increase(%)
Jinan 77.14 -0.1
Jangheung 66.20 0.32
Chilgok 65.12 191
Cheonan 52.94 0.81
Gyeongsan 57.68 -0.14

Region
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Figure 1. The Whole Research Process
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Table 2. Soil classification by the SCS method(McCeun, 1982)

. . . Minimum infiltration rate
Soil type Description and runoff potential (mm/h)
A type | Mostly sand and gravel, low runoff potential, high infiltration rates 7.62~11.43
B type | Sand with small amount fo clay and silt, moderate infiltration rates 3.81~7.62
C type | Mostly clay and silt, slow infiltration rates 1.27~3.81
D type | Clay and silt, high runoff potential, very slow infiltration rates 0~1.27
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Table 3. Antecedent soil Moisture Condition of soil(Aller et al., 1987)

P5*(mm)
AMC Description of AMC -
growing season dormant season
I lowest runoff potential P5<35.56 P5<12.70
il average runoff potential 35.56<P5<53.34 12.70<P5< 27.94
m highest runoff potential P5>53.34 P5>2794

*P5: Total 5-day antecedent rainfall
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Table 4. Amount of evapotranspiration according to the biotop classes

Year 2010 2011 2012 2013 2014

Ground coverage (mm) (mm) (mm) (mm) (mm)

paddy 688.3 689.3 759.4 779.0 646.9

field 685.4 687.9 757.0 771.0 644.1

vinyl house 590.0 643.0 679.0 707.0 543.0

orchard 693.2 690.9 762.6 784.0 662.9

other farmland 684.8 687.7 756.6 776.4 6419

broadleaf forest 703.1 695.0 770.3 791.7 679.7

coniferous forest 703.2 695.0 770.3 791.7 679.5

mixed forest 703.2 695.1 770.3 791.7 679.1

natural grassland 668.0 680.3 743.0 7623 612.1

golf course 6722 682.9 746.7 764.0 610.0

other grassland 672.3 682.5 746.6 765.0 614.4

mining area 692.5 691.1 762.8 7823 652.8

other bare ground 665.3 678.6 740.6 762.1 622.0

average 679.8 692.8 766.3 7873 669.0
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Figure 2. Soil type(left) and Runoff(right) of in the study area
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Table 5. evapotranspiration and runoff, ground water storage and value of ecosystem-service according to the biotor

classes
Biotop classes evapotzfnn;;;iration r(unrllrcr)lf)f ground Exrzrall;el; storage oo ;/:tleu; -So:rVice
agricultural biotop 711.2 472.8 30.2
paddy 712.6 496.0 0.5
field 710.3 466.8 44.4 4,129.0
vinyl house 6324 582.0 11.7 (21.32KRW/m?)
orchard 718.7 340.7 151.8
other farmland 709.5 423.6 82.8
forest biotop 7279 356.2 140.4
broadleaf forest 728.0 327.7 150.1 60,404.0
coniferous forest 728.0 3724 131.9 (98.52KRW/m?)
mixed forest 7279 3535 140.4
grassland biotop 695.9 3525 150.1
natural grassland 693.1 306.7 197.3 1,573.0
golf course 695.2 2983 192.2 (104 40KRW/m?)
other grassland 696.2 3579 144.9
bare ground biotop 694.5 596.8 3.0 20
mining area 716.3 520.8 19.5 (2. 18KRW/m?)
other bare ground 693.7 599.6 2.4
$2TS JEhIQn Ad 2R, Fx4 Loz o] A 31 7 Jebdth 1 olfre HIE
JEh Ad2AE HeE f3EF A4 4 AR A EAS A, 01, 71E uA
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Figure 3. Nomograph for determination of the present hydrologic condition class(US/FS, 1955; Ministry of Land, 2012)
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Table 6. Economical value of ecosystem-service by each biotop classes
Year 2010 2011 2012 2013 2014 Average
Biotop classes (k) 9=k (e (ke (o) (ke
agricultural biotop 4,839.0 9,189.0 3,716.0 1,413.0 1,488.0 4,129.0
forest biotop 68,758.0 123,356.0 59,481.0 27,193.0 23,230.0 60,404.0
grassland biotop 1,794.0 2,965.0 1,491.0 754.0 858.0 1,573.0
bare ground biotp 95.0 134.0 7.0 0.4 0.6 22.0
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