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ABSTRACT

This paper reviews the soil conservation policies (SCP) in the global community and suggests the improved options in
SCP in Korea. Soil Environment Conservation Act in Korea states soil is a valuable natural resource and it’s value should
be enhanced to provide the benefits that soil ecosystem can offer to people. However, SCP in Korea limits its application
to not only the scope of soil environment but also the issues on soil pollution. The SCPs in the advanced countries have
shifted their scopes from soil environment to soil ecosystem, put emphasis on the conservation of soil health rather than
soil quality, and set the goals to optimize the soil ecosystem services to people while minimizing the soil threats. In this
context, the soil security initiative was recently proposed to accomplish this goal while employing the nexus concept to
bridge the soil ecosystem services with water, atmosphere, climate and biodiversity. Therefore, the key policies in soil
conservation in Korea should expand the scope from soil environment to soil ecosystem, focus on soil health management,
and develop the holistic governance among diverse stakeholder to maximize the soil ecosystem services. Soil ecosystem

should be secured by national soil policies for human health.
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Table 1. Paradigm shift in the global policies for soil environment conservation

Categories of policies for soil management

Year

and conservation up to 1960s

1970s 1980s 1990s 2000s 2010s

Soil fertility and food production

Soil contamination and remediation

Soil quality, health and sustainable soil
management

Soil security and ecosystem services

D) TECkEAEAR | AZREA )] . ENEAES 24, 7L TEksRAn /MAR S o gk 214 - 73l AAF =
Aol A TA] AN 91 32 A AT AR Z W) B el 3HE G TEA -, 2004), 20114 49 52 T 2] AEAA wHA ol A
AR 22 M) BEIAE ol Uldo] B F71E9THMGL and KLRI, 2011).
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Soil Quality

Capacity = X(properties) I

Physical properties I

Chemical properties I

Biological properties I

Soil Threats

Anthropogenic soil
managements

External environmental
factors

Fig 1. Relation between soil quality and soil health.
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Goal: Optimize the Soil Functions and Ecosystem Services with
Minimizing Soil Threats by Sustainable Soil Management

Status)

Soil Security
(5C: Capability, Condition, Capital, Connectivity and Codification)

Fig 2. Interrelationship of soil quality, health and soil security in goals of soil ecosystem conservation. Sizes of rectangle stand for the

relevant scopes of soil quality, health, security and vision.
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Az oz 7+F3tal ItH(Council of Europe, 1972;
EC, 2007). EUE E%9] 71%5S 93k Q010w E
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B A 55 E3skar lti(Table 3)(EC, 2007;

Turbé et al., 2010).
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Table 2. Chronicles of the major implementing policies for soil environment conservation in Korea

Year Major policy implementations

- 19811985: Pollution investigation on heavy metal and pesticide
1980s - 1986: Establishment of the basic plan for soil contamination survey
- 1987: Operation of the nationwide soil monitoring network

- Promulgation of Soil Environment Conservation Act (SECA)

- Expansion of the monitoring network and the continuous monitoring sites

- Establishment of the national soil background concentration and construction of the soil pollution map

- Investigation and remediation of the worrisome and contaminated soil in mining areas, agricultural field, military sites and fuel

1990s
-2000s

storage facility etc.

- Expansion of soil polluters and their liabilities

- Expansion of the pollution source management in the target facilities for soil contamination control

- Implementation of soil environmental impact assessment system

- Implementation of soil risk assessment system

- Supporting the research and development for soil and groundwater pollution prevention technology

2010s - Extension of scopes in soil environment management in response to climate change including the surface soil conservation

2) Bk A A B b= EU =
Eslg ot EAo A= o] 5 27} Zol| A Tﬂ’] E
¥ HEo /\qe_qz;].o:] AA sk get.
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Table 3. Factors and status of soil threats in EU

15

Threat factor

Contents

References

Soil contamination

The contaminated sites have been reported to increase continuously in
Europe(EEA 33 member countries, 6 associated countries and European Envi-
ronment Information and Observation Network member countries): 2.5 million
sites are the potentially contaminated sites, of which 340,000 sites are estimated
to be in need for remediation.

Panagos et al., 2013a; van
Liedekerke et al., 2014)

Increased soil erosion

Soil erosion has been increased during the last 30 years due to the intensive agri-

cultural production and climate change.

- 46.3% of European soils are vulnerable to soil erosion and the average annual
amount of soil erosion is estimated to be 17 ton/ha that are equivalent to 37-57
times higher than those naturally formed via soil formation process

- Soil erosion is sharply increased every year due to storm, drought and gusts etc.
that are presumably caused by the climate change.

Jeffery et al., 2010; Turbé et

al.,, 2010

Decreases in soil organic
matter

Soil organic matter content is continuously decreasing and is in some areas
lower than 3.4% (2% as of soil organic carbon) which is recognized globally as
the lower critical level

Panagos et al., 2013b

Soil compaction

About 36% of European soil (mostly agricultural fields) are vulnerable to soil

compaction.

- In 1991, lands of 33 million ha were reported to be affected by soil compaction
in Europe

- Recently lands of 25 million ha and 36 million ha were moderately and severly
impacted by soil compaction, respectively, in the Central and Eastern Europe.

ESDAC, 2016

Soil salinization

Crop productivity in 28 million ha was decreased due to the soil salinity.

EEA and JRC, 2010

Soil sealing

In the 27 EU countries, about 1,000 km? soil (275 ha/day) were sealed every
year during the 1990~2000 period, resulting in an increase of 5.7% per year
(176,150 — 186,200 km?)

- About 9% of the European soils are impermeable to water flow being caused
by housing, facilities, industrial and commercial sites, transportation sites and
facilities, roads and railways, etc. Soil contamination often occurs in these
sealed areas.

Prokop et al., 2011

olAlo.
T T
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(EAP, The Sixth Environment Action Programme)iA]
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#3238 ZAX(Decision No 1386/2013/EU of the
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ATHOfficial Journal of the European Union, 2013).
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EUE FTo5a X33 slelE4d o3 EFe =
A tlgo] EFYEAY AR A&TFse o8-S
Bl 1Ae EFEEHAIE FAlske AR kL

AN

o

J. Soil Groundwater Environ. Vol. 23(3), p. 10~26, 2018



16 2§} - Ale)

ot EGO 2 HE o4lsleki(CO,) WEel o3t 71swis)t
s, EYY f71E g v, EAY o8 ¥3l, &
747 o]& W Wi} Foll Ul-83k= CAP(Common Agri-
cultural Practice) 43 & Tt ESHE|AZS vl
vl ot tiEe] B4l 9, X2, HiSEe} vad] A
Z, EFETRY SOl gk 2AF 2 BUEES A&
Aoz F3yslar tt. AN EY) Eo] 1, 9

FLH, AT FA B, olfA Y 2AEA 58S
A EYRERA 2 B8 AE Al 2 ek 9l
THOfficial Journal of the European Union, 2013). 2015
el ol MHE Fd7|$HEs]e] cop 21
(Conference of Parties)PlX= B 2|44 #AZE &
3 md EQke] fUIekASRS 4%o(per mille)d SV
4 735 J9F o= viEEe 2AVNE B EY 4
A T e YAIE ARKIAT. EUY B BAAA
< EGS Ao = 1Xslal, B 1AH3S Adlske
AFLRNES A8t AEAE Algshe dgls S8t

33.9=

I7F ARl A FABIAL Qe B T8 fdes
= EYed, B, B O, f71ES] Fhaolnt
18417156 212k 2kdslkz Qs 20100 ©]% F=re]
A LEAFRA= 2982967040tk (van Liedekerke et
al, 2014; EC JRC, 2011-2012). o]& <l&f <F 1% 3}
B o2& ZAAF Ianle-S FAskL UTHUK
DEFRA, 2009c¢). fd 2207+ £2o] &7} ksl eje]
Eokdalo 8§57 Om(UK EA, 2004), o2 <I3)
E Al e A 4 wid 5,300
gh ohe-=2 718kl QUK DEFRA, 2009a). 95-&
ATl = A7l 3 =GRS (sealing rate, 156
m*R1)e] EUelA] 71 wh& w7kolthEC, 2011). Lol
T Bk, A9AQ0 9ol sl xeEe 'S A
el o w4 AT B9 EYRNFE A7)
1 EHETE S7MIA Y SEEE =ola o
3 Frkstal vk Egel [ E e frIEY A
= Eo] vlo|eul IS "ojmd W ohe} ESF
oA 729 gA WIS TTRITIAL sl FAlSkAL
Atk 53] o|&k(peat) A GolA] WAt 7|2 WEE
= BRG] ke o A EelA WEEE ©@AY 1/
20 afFsh, olekx|He] BE Ay )R WEE 4
U= 2 F=ro] whd WEske AlTdsk 7= 508l
o Pl Fo= APgstar St o] Igk 417t 7]

J. Soil Groundwater Environ. Vol. 23(3), p. 10~26, 2018

3=
vl =

&
to <o

&3laL ITHUK DEFRA, 2009a).
E< FE FAE Fohfal e 9d EGS Aslet
AL At A d3 AEste] & EYAolthuK
DEFRA, 2009a). E%] 2& FA)9] o]§ &xol A3
gk EIE ROk sk o] 852 Fete] X (Suitable-
for-Use Principle)’®ll A3l S 44, ol3ista Q)
o By Ae] At dx 2 wlelol] o]8slal
2} ke EYe] o880 A3t B 715s IEA|
7= Aolth. B e el A FAQl
DEFRA(Department of Food, Environment and Regional
Affair)= 199533 T34 %H (Environment Act 1990); ©l
EGHT A3 A2 FE(Part 1A 33 94
¥ 1995(Environment Act of 1995), & wlsiar <1zt
o o3l WAYFE Bk Aol gt BAS e 118
A=

Holle EY] f71E TS ol Hlg AR-S
ZolH, vig=]e] EAS A8t A JEl= =84
71e BAE gl Fxlskar ok w1, 2]
S gES 9l CAP ZZ13(Common Agricultural
Policy Cross Compliance)?] 7§41, 37325 (Environmental
Stewardship), -G8 WAt =4S #ALs] HIsH
OJUME]E (England Catchment Sensitive Farming Delivery
Initiative), & $18] GAP ©|3J7+d(Code of Good Agri-
cultural Practice) 5= PFASH ¥} QTHUK DEFRA,
2009a). ‘Cross Compliance’= CAPZE o|3js}7] $J5+
Ho] FHES0] AAHk & 7|12 QA eIt FH-ECl)
Ego 7t eel wARS ERleh, #A1 s
< 98l -3 oS a8kl Tk

s

rr

. 7

st 4
Shar s ZiEaL gloh. BYe] frlekar) ozl
EHA] ¥EE S AL 71gHsle] JES Aske v
T T3 Fgoz AEslar it Bl fUEAE B
Zslal EYelA f7eavt di7|2 WEgoZs 2y
= A AAA o]9] - vlg B4} BElE, ghAe] X|s)
A7V, oA Bl HAvlE 58 AR )
Wkl Stk 7)1SRslel] wE Eqke] WslE ofssial,
713Hslt Bl mixle AE - 5 - 38k wslE
=8 = Je 2l RS xEF oz XYl 715
slof] tf-83h7] gt FA ofd) S wislaL Utk
(UK DEFRA, 2009a). 7|7l & AH] & 23t A4
Lol ofgt Eqke] e E0la B Y 7S
R, 2180] A & e FHAFAS FAE &
U= TY EYIRIARY 7S vt #efsla @

2




SeNjel B Al stk Mg 17

THHanza and Anderson, 2005).
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and Skills?)©} WRAP(Waste and Resources Action Pro-
gram)?} eslo] Hdl e Eednt EHag EY
o] e WHEH7] #13l “Construction Code of Practice
for the Sustainable Use of Soils on Construction Sites
(20095 vHasIsle, o] 7782l olds AL ok
(UK DEFRA, 2009b). &=3F PPS3(Planning Policy State-
ment 32 53] BER&-EZ (brownfield)2] Ajol&-S &3
stod AZE A ] APPEES AEkar Slot.

TAle] AGAYY B z2aHs T8 AEc TA
A S FHPsiar Aok 2010858 T A
o] Tfehs AAS Foll BAIAGY SRS EURE
& %L, BAE e JUHEE FAS B8 =
Ao EGRHE ARl WAlst
o] B9 758 BHE3kal JTHUK DEFRA, 2009b).

DEFRAE EYEAS 913 tokelar BLIst d7E
ZA1gskar ok 1978 o]F A= EYe] RUHHS F
3l Eke] wistel HElE 2Akekar, Ao S Hrt
3kl Qlek. 200795 B wid sk gke=g Fxjelo]
E = #EE A8k, ol 8 EYY 7 BA
o gk thket HeEks ATt Aok B 34
w9 wsH FRE S olgsial k. B 1074
A5 BAshal Belske EYRAAES Adskar Hrtst
H, B} BF FAe] JGBAE Astsiar Aok <Soil
Advisory ForumS 53l TR s)7gd5ele] ey gao]

Table 4. Tools and programs for soil sealing protection in Germany

A2 YL AY3k JATHUK House of Commons
Environmental Audit Committee, 2016).

34. 5¢

1980dt] %71, Bielefeld, Barsbttel, Hamburg "% %]
Fol|A] WA EGeH FAISE 1980 FHF A7)
‘Altlasten(22id H71=2] wi¥ - AR, T34 & T
oo ARy EAIE sidsh] S8 TANEYES
H(BBodSchG, Bundes Bodenschutzgesetz vom 17. Mirz
1988), 2 A3t v} ATHGerman Federal Ministry for
the Environment, Nature Protection and Nuclear Safety,
2002). A7IA ERE QITHL FAEY T53< AR
o2 o] et e HEAe] o7, ouR|e} AEe] A
FE B F - AYS AhE, AR 3k 7Y
30 BHel A0 Qs Ik, 7 At =
%R & 78 (Bundestags-Drucksache 11/1625, 1987)¢] 4=
HEo] BRI RS F8laL st

"BBodSchG, & EEIAIS] BAS 913 ket 4
AS Il ok 8 WEoZE EYLEEA, 24
g PR AL B sl QFEAS] o), EY AESS
I, A4, O, F-AXPAEAYEA (Genetically Modified
Organisms)®] J&F, EQA sstEde] A7|RUEF,

FH7Y, FA Aol 27aL ApslrE BAdskar kst
7] 913 B AR, EA0l8A1E B w3l
7h oA Y] BT |&F o)y, s4A BT 5
S ¥ &3l JtH(German Federal Ministry for the

N

Categories

Contents

Suggested plans
down to 30 ha/day

In 2004, the German Council for Sustainable Development (CSD) suggested the plan to reduce the soil sealing

- It includes implementation measures, budgets, regulations and planning tools. The most powerful means is to
prevent urban expansion and fragmentation, and to support the internal urban development.

Target researches

In 2006, the research program REFINA (Research for the Reduction of Land Consumption and Sustainable Land

Management) was implemented as the German National Strategy for Sustainable Development
- The program was co-sponsored by three other federal agencies and supported € 22 million for 100 projects

(including over 50 collaborative projects)

- In particular, it focused on the internal urban development and the reuse of the brownfields

Policy evaluation
use

In 2007, the German Committee for Sustainable Development (CSD) reviewed and proposed policies on the land

Implementing Strong
Economic Methods

In 2009, the Soil Protection Committee suggested that Germany's land use policy was not appropriate and that an
accreditation system for land use and development was needed in cities across the country to achieve the target

value of '30 ha/day' in soil sealing. In addition, the method was proposed to implement in the 40 cities over the

next 4 years.

Sources: summarized based on the report by Prokop et al. (2011)

3) o] HA{= 201641 6¥ BEIS(Department for Business, Energy and Industrial Strategy)2 £3.
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Environment, Nature Protection and Nuclear Safety, 2002).
17re] AFel =& HAH o3 EXY AHEeS
20049 113 ha/Y(80% FH, 20% Z==Z)oA 2007d
104 ha/d =2 7AEN e, 2013 2F 73 ha/dollA 2020
W7HA 30h/DE FAaATIE Aol AH Exolrt
(Bundesamt fr Naturschutz, 2010). ©]& ¢+ F&3t 4
T3t o] o]siEal QItK(Table 4). ol2igh 84 wj7o
2= PR 2 AGS Helo] Ao QAstar, v
W FAE FY, =2 53 5029 /TS AAskaL
J= Zoltk. 715zl Fag JTS skl U=
F71ES BAwolof s, Eokl] 9%s 7= &3 vt
ol 2%k JAje FHaEolof 3ks A Fzlo=m HAgs)

a1 Jth(Prokop et al., 2011).

35012

vt 373%(EPA, Environment Protection Agency)
1978 EAYSH & = HEAE (Love Canal) ol A
Sk FalEl7E FAe] EYLES AR R sl 4ut 7]
2 oIl EGLARA thsl| EFe =] 2 As), )
71EY, LAEEENEHY] PR 9 GshiAe] e
o 2HS F AAE o35k AtHReisch and Bearden,
1997). 18]31 7192155 (National Priority Lists)©ll
71E B A AETt AdF 90047140 EXL AN
2] #E Y3l TCERCLA(Comprehensive Environ-
mental Response, Compensation, and Liability Act)) ,
'RCRA(Resource Conservation and Recovery Act); ,
MNational Contingency Plan; 5°] A=A}

= EQE(USDA, US Department of Agriculture)
= 1930t AR F78A BRIl tigh S Al
o= A3}, RS 718 B, EY Vs %
YA Al B S 88sial JITHUSDA NRCS,
1995). ¥ HELS 19359 A%g%E "Soil Conservation
Acty , "Food Security Act; , "Soil and Water Resources
Conservation Act Appraisal 2011, 5©°] It}

1985 o] FA9} A sk AR Tl o
e B XA MRS HAo= Yo s A
o] FX=a1 Qlt}. TFood Security Acty & ZA|u}u]7
Z2Ksod buster) TEZ IS EF] Fajo] WS 4=
U FAE BAAR Al 2t AXE 5 )’
14 (conservation compliance)®} ‘5] 74 Z A} (swamp
buster) ZZ 172 2 PET}F F2 Hox ®BA o
o] 28 glo] BReAY, FAIE AR Heksle &
o 71E] FRloNA FH BEE AR F IS sl

J. Soil Groundwater Environ. Vol. 23(3), p. 10~26, 2018

ATH(Stubb, 2012).

3.6. UN S&

3.6.1. UNolA EFEA|

20133 A|68%} FNFS](UN General Assembly)ol A=
EYF Bl tist 7 7 AAe Jith A= 20159
S AMAELES] S°aYS 20115: International Year of
Soils 20152 A¥slar mhd 129 598 AAES] &
(World Soil Day: WSD)'Z A|Agt Zlo]t}. 1YS 20159}
WSD AHe] EAe AA1F, 59, 715 gs), 1l
2 A7, AEFsst e Zlofsle EYe] F8A4¢0 o)
3 Q1F9] 91418 =ol= ) UTHUNGA, 2014).

EAE, A7 vgE olEY 7he HEaxEN AEls
3 WA EF(SDG, Sustainable Development Goals)E
AsIAT. SDGE 201539 ¥HEE MDG (Millennium
Development Goals)l] 71%2E T3 AHE ZS=Z 2030
W7 1 B E @Ask stk frillEslella At 8
2He] F7N AWk 3]2](Open Working Group)S A=
A Zolek. UNS SDGOM Ede] 7153 AeiA A
HI2E BAske 3lo] IR A&7ksst dxw tEol
A5 vjEit 2 UASS ZF LdTolA welan dok
(ICSU and ISSC, 2015).

SDGE= ZA| 1770 52 (Goals)® 169 E-3%(Targets)=
TAE] Jlom, B A - A0 R HHEE e
1971 238} dAH] ek SDG 1(HIE 74 SDG
203 ERIE = FX]9] Ao} &rlkset Bkl #
ol 214 AAHo] glon, EWe] F9ZF o]gw} o]2
QI3 B Az, g3}, =A1AQ1 oA A=k
olR. FAlZ thEa ) SDG 3% e Bx) &
e B As Eikle SEedoz e 99 7

7Fs3t olulell thet Ak SDG 137133}l ti-$)
& EYelXe] ulo]oue] 3kt oUA] =8, 7159
3= dskebr] 1% g@ae] Ag olE vheal Sl
SDG 12(A&7Fsgr Anleh ALt dRlele 171 8
73l fleligh FFe =017] f3F EXS] HSE vl
Atk SDG 158EAIS] BE)el SDG 16(33H4e]al X
2RI Ak5]e] AyelA 71$Wske B, 7HE, EY
FHEE FHE B vk AETFsd BEXe] ©
2= APEL WRle} 273 sl Fadks At
a1 3iok SRS E8ske UN 3552 SDGY] 2
=7} okl oS sl Z=e] EE el o]
A 2 AE Y3l SDGY HHES 20309744 ©]
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gajlor st 2EUEl= 203097HA] wlEEE 2471
9] 37%= 73 AFS 20159 UNe AlE3ct.

3.6.2. BETF IR

A ETHFASHHCBD, Convention on Biodiversity)]
A6zt Ak 31920029 = EY] AEtidd BEA
A&7Fse o8-S T8 WA AR AAS AT UNS
A A2 5 A 717HFAO, Food and Agriculture Organi-
zationyg X3S T 7| FEsle] ES ST
4Jo]UMEIE(SBI, Soil Biodiversity Initiative)S <~H3F
vh ek SBI®| EA2 A, EY BEUIIY Fa7]
5, ol e FFE WSl olo] AS)AEAIA kel
gk ofslE SXM7IE Aotk &4, TR EUY
A= T RS oldshe Feie] AP s

FQ AR Fo g AFsP= AotHCBD/COP, 2006).
o] FAle EYO] At ® AL7Fss wHo=E A
¢k=lo} FAOO AEEUAIL, FAOE o2 F74%]9] EgR
s g Z; 3|Pae] AlFS vb Utk 2011d00=
Global Soil Biodiversity Initiative’} A|Z}=]o] S|Y=r&
7o) S=AE 9 Ve R, EGY AEUHS A

7] 93+ AKES A Yslar ATHOrgiazzi et al., 2016).

3.7. 8| & HE} =0 whEt

3.7.1. 9N HE

A2 (Nexus)& EG-=(F8kret A337) @ EG-H
718 SHHOE ARl ol5Y] T He T WAl
HE B3l 2 AVt ATE 4 e APAE St
stal 3 ITAl = F e o IS HAslsh=
AT Jidoltk(Lal, 2015). YM2olE EY, &, 7|12
N wiAR sk A BHoke A AAIR dASH
ol59] 715 AMIS FPIAZIAL olF Hsl o wilAl
= 534 o7 ek (Kurian and Ardakanian, 2015).
EFe] BAH A&7bsst o8- tE iAol &
FAR] AL B3l 7Fssh of7lel X A - AR
2 QAES wEsoF dk(Fig. 3) (Laird, 2016). Hoff
2012} Miiller(2015= YA HZS UN SDGOIA
TR e AgTFss WS HX|ske s A
o g Hal ot o] HeERe AR igh T} th
et AEA ARIAE Alggro A 17 WIS et
3P QI A1E]e] o]els Eol= Aot Al B9, EY

Earth
Temperature

Water Soil

Security

Biodiversity

Fig 3. Connectivity of soil, water, climate change and
biodiversity from the view points of the nexus(Redrawn from
IASS, 2015; Miiller, 2015).

I =, Aerdde @49 oY mHE E3ehe 79
Soll sligsiH, W, =, Aux], A%, 719tEs 23

She Aol o1 A7 ARSI o2t
T TS Q4SS TR OE sk AHU2T}
o]Fojx{of &S AAIStaL UTH(Puget et al., 2005).

3.7.2. EQRMESL 7133} g

EFY 7153 AeA Aulze A7 &S 448}
= FAYNE E7elal EYe] 7S il oJ3) 41
A FllEEo] ghom, QIFe] MEARICIN A E7Fs
Shar fr3lek Ao EAe] ERS HAs)of stk o]
E kO (Soil Security)®] ¥ o]tH(Official Journal of
the European Union, 2013; Koch et al, 2013; McBratney
et al., 2014, Ledbetter, 2015). & Eo] 21FNA A&
g g A AEA Az FEs Siske 4 daL, o]
55 AFsle vt 8150 HAashd v EoRiR
FAETAL 2o EREE = iefsial B ol

719} QA TEARIZR] EYke] B HEo|th(Koch
et al., 2013; McBratney et al, 2014, Miller et al.,
2015). EURIEA = 2lERie, B QbR xRt s
gy 1A, A&7bsdt BEG we], EGEe] At W
A, EYLA WA, QIzre] 17st Ag B, ©Ae] A
g 55 B3 7ISNs 9F B 55 5% EYY A
F38tEel AEA B o] 23w o] Q)
EUS| Zakx 59 @ 2Egjol 53 =, W= 5ol

N

L
L
=

= -

7.

oX,
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A Ee] A #RE 53 EYE 5] AR,
B} 23 Zopol dAIG B BElE AR, TIRishY
-8 Fdellx FIskar Aok 20159 17155k <
CoP219lXe EYS] f71ehids 04%7H4] 58d E
F HISEE ST FHe ks SR 5
em, o= A7|FoR Ao 2% VLS 2°ColA
S = JYE= “4pl000(4 per mille) Initiatives: Soils for
Food Security and Climate’”} -7-/3%|2ItH(Soussana, 2016).
AE7Fse w7 B oSl AaiEme] EqF
7150l ek Aok 53], vy XUHE, %
291 A 2, v dde #e ol FEekar 9}«‘:}
715 Hstet oqﬁ]o}oq Ededd A=A 7vt deE
etar Qlon, AR EY=7E 755 Utk & ]
A FET7e Aol EGeds X33 715Rs) o

S0 9L e SO FYsiel olgsta
et
TS UN2 SDGolA 7t 3=l Ee] 715} AE)

Al AE12E BHshs Zlo] R A&rFsst W o
Eol IF9] wE7F 99 S-S w8|aL JTHICSU and
ISSC, 2015). UNS SDGoM= BRI Th= 8015
ARESIAL QA ko), Uldlle ofn] EdRbR g )

9 =L ok

Anthropogenic
and Natural
Effects (Threats)

Contamination
* Erosion
* Organic Matter
Depletion
+ Sealing
: Compaction etc.

el
4 BHEE: 22|Ulle| EYHHEH
MM T W N e

274 (environment)®}t AEN A (ecosystem)y= FAFSHFAY
Y e E ek B9 Bt wEEs T 8o
£ Fote] S8 e AHg o R ARRsks B9t
&3] o} 1y gkeo® F gole tEt) e
AEAE ks FAEZ Q4 (abiotic factonZA &
& &, t7] 5o] gt 34 AEAUT A 5 e
s oujgith. AeHAle FAEZ 849 T AE
2 84 (biotic factor)?] AFEA (AIAAL, 2alAL, ABIAhE
TE sl AlzElo =z 3 Yo MAlehe AEAE
AolollA] s akgo] dojuhs 75 (community)S 2JH]
3 AEjA B92A 7152 ZF+= Zo|t(Difference
Between Similar Terms and Objects, 2017). Z1&4 &
ot slAdo® FREE EWRS HE, vAL By, U=,
37, & 59 FAEH 49 AR, WAk
E), 2RKHEE) 59 /ng%xq [48 FAE 953
AlzHlo|BE EQIEAR FE

FTERRAAH ) A1z Eoo}:?}%l‘i;ﬁgl EAolmg
EQEAI] Jlido] $d=ojob gt Tansley(1935)=
AYE Al (ecosystem)E “BEAL} FAIEH P42 T

Soil Quality
Soil Characteristics

- . Ecosystem
* Physical Soil Health Y
+ Chemical Services
* Biological

Environmental
Conditions

+ Temperature
+ Water
+ Light
+ Air etc.

Revelation of
soil functions

Fig 4. Paradigm shift in soil environment conservation from soil quality to soil health management and futhermore provision of ecosystem

services.
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gElo] A7)0k TRV tdsiaL, FiEe] qlom ol At
ol #YE AL = =T Ao EA% 99~
o7 AHolstu gt} &, AejAl= AEA (biotic factor)e}
217 (abiotic factor)?] ¥elth. Dokuchaev(1897), Singer
and Munns(2006)7} HAISIL = EH EFUEIAIS
Aol 1Y w), EYREA AN iR EYAEA
& EdS g ZAAR sl e e ol =1
ML Qe BEGYAL, 718, F7IEA, B, 37 59 F
AET JFHQ doago] dojual e it A

(system)’Z & 5= QJT}.

by EEAIS Btk Ae 7 AR B
H=, EAL, 7718, =4, B, 37 55 =9

slot 3, o127 o5 AEH pie} FATA 24
ofsl JEHez A8 Y B 75 AL
WARRE oJElolt). Y Eake] Qolu) Bele]

A5 2N dolx= Jidoeltt

EQHAE EYRAY diloln, EFEAY A
& E%ko] A7 (soil healthy) BAS 7122 &}al ot
(UN FAO, 2008; Kibblewhite et al., 2008). 2000%3tH
Z4E o]% wl=a ofe] i A% F7texe BEY] A
E, 9, 3 B4 ‘B A(soil quality)= ]
she AAellM Eke] Fy 8427, Q9ldelal #Aid
]l ekl o5l EHoRE Uehte B S
ks EYSE AA9] gjejuqleom Heks v 9l
(Fig. 4). EE & oUA, Af 59 nlo]omj=
AR 716 B ot A, ARS)eF 57, 2Ejal Al S
BE FARZIE Ao AESHE AYe] P4E 94
oltt. EFe] 1A BA FAe EYe] V% 1A, EY
o] A M= Aashr] ffa EY] 1S A
ok ghth= gefu]lell 71?18kl Atk(McBratney et al,

Table 5. Status and impact of the major threat factors on soil environment in Korea

Threat factors

Impacts in Korea

References

Soil contamination

- Confirmation of at least one thousand sites of soil contamination in oil

The Environment White Paper,

storage areas, abandoned mines, industrial complexes and military bases ~Ministry of Environment, 2015

of Korean and US Armies

Soil erosion
est among OECD countries

- The annual soil erosion of Korea is 32 ton/ha/yr, which is the eighth high- Yang et al., 2015

Soil organic matter

- The average soil organic matter content in Korea is 1.9%, which is much  Lee et al., 2016; Panagos et al.,
lower than the critical content of 3.4%

2013b

Soil sealing

- The ratio of impervious surface area of the nation increased more thantwo  Choi et al, 2013; IASS, 2015

times from 3% in 1970 to 7.9% in 2012, which are equivalent to 22.4% of
all land if excluding forests and waterways.
- The average soil sealing rate in Korea is much higher than 2.3% of EU

countries.

Soil salinization

- In the coastal(tidal reclaimed) areas and islands, the seawater penetrates NIMR, 2009

into the ground causing the soil salinization
- Soil salinization occurs in the coastal lareas where the storms inundate the

land with seawater

4)-7-33% 21 3] (Council of Europey= A el Al AMu|2~E-A| 510l ol = Eoke] Hdof & 758 /1A = T3l ok A, A5, A
B, A4 7Fs 3t oAU F 71881A] ok A B0 Al F 5o vte] exl| o] AJAte]e) T4, @ B of 3} s A 9 AT s el o]
59, B 29 B 2 HE] Ho] a9} X|5E skl glo). e, Eoke vl Ee] A AL 7|58 Hstar ok Al 5t
2 AMAA] 9 B0 Ao v, BoFe FA|Eo| Aol 4= 9l Itk B A E-S Al Fsh= A oloh A, E2]4 Qv o]}
EoFe tekgl 71E A o) L AR BlEl FREF} AL - FAIA 2] TP Q) Edjoloh ol 2 B, A E, =2 A E 9 of /P8¢

91}, o151, B34 frateleh. BoRe A1) Q1
1990).

Edfjolot. oilA, 7FeskA] b Al 8o A o]} ok 22 A are|n of2] Fefe] A, 2, A, -, B Al ekl

AL 2 4= Qe A B g sk A WS E318]aL $leH(Council of Europe,

5) Ecke] 71744 (soil healthy- A3, AR, oA 52 vfo] Qi 2o] AL, 2] 2 2l =3k 24| 0 2] A3 9 A3t 5, ook
gFAE2] MM AR A, 2ol A5E A E, 7HEHA] 2 ARl A, EEH AL 7] B Al ']
Z3]¢) 243} 24 S0 tofal el A| AR AS Al Fs= A o] THUN FAO, 2008; Kibblewhite et al., 2008). Eok2] 717443 EoF
S AETRI 28l B A 7155 ol 4 e B A E, B2, 38k B4, Bokel o R UL 3] B R B
¥, A, 7154 Ak e, 50| ol 2 5o 89lel] o3t R vrehd 4= gl wEkA] Eoke] A E, B, 3shY
EAQL AAE= Eoke] 2 (Ok et al., 2005 = AsE Hio] =Y
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2014; Pankhurst et al, 1997).
BRG] 2Ae Bl BAn x2ks
F ol gl glck. sleElA] ke BRI Hdslof 5
RSP Helol =% AAE o)83)e] slue
T ES s ol AeHA e By
lslof sel, olg A%HoR BA we Adkbs
A o188 4 =S sk k. ofue aolse] B
BEAE A e Aes g kErE drleg 2
oF % itk o5 215 913, e ak, Y 7

rok

L B
o

fl

s

I

o=

£ oE3 Aol Basd. oleld BAE o) 2L
F She7k TEla BAS e o wiEe) vl

B

7}= ook dth(Prager, 2008). ©|E $ISIME BN
giAle] A 2 BUEE, B B "a) Fol b
ofof sttt Akt RUEE tidelle EFEHAE &
& & Qe AAE - A9FQ] 891Ee] EgHELE A&7t
¢ o]8 WY EY AEA o8 A=, s W,
A} Fol vhEolAel gt} 18]al EYAEAl] Bz}
A&7Fse oo HA 4 FAZ FHF o= oPd
UEF AFo] AWMU AAE 251, oA RtE
58S A sk FEl g WS Q1S ol
Aol t(Jeffery et al, 2010; Orgiazzi et al., 2016;
Turbé et al., 2010; UK DEFRA 2009a).
Syl EEAIE A8shs 8902 B4,
sishEd ofgt od, HYQHE, A7y 14, EY
o] AHdsl, AR EY HE T o E A, 7194
3} 5 test otk o2 I3l 7]} X3} A5k
o] 24, a8ja A, EXo)8 s ] Wl 5
< o] AI7IN QIZke] A, AkE], &8kE Sl &, 7H
A JS 71E 4 ATHEC, 2002; Turbé et al.,
2010). 2% BF3lal, o] EYSA gt tlkst
A Qe ozl vl PlAls ekl tigk dqe
EFe ) HAS AlQfslale BA] YT Table 5).
FEUERIM e EREIAIY] B =8 #8219
Ededn Ao gk Halo] A xpelx] Fx1=ar
ATt ARl =3 AL EURA7)EAE (2010-2019)
o} ERA id AL 20132017yl A= S
THME, 2009; ME, 2013). L 2] ESFeiAle] 9389l
o tisixe GH7E BHarso] AU e vlEE AdEo]
ok dlE =9, 715Rslel of5) SR elA] EAuEt H)
Fo=2 Q) nitkEo] SAIR SEtw A|olM E
& RSPt Bard bb ATHNIMR, 2009). SEE7}F 21

fr o

(

]A)
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He dxe] BES wE 1S 19709 3%lA 20124
7.9%=Z 20l ol F7RIA. ol HHES] 7.9%= 5
Al YdokE AhA ol A IFEL 224%c) Gih=
WAoo}, Evel B Her A& EU =7k
2.3%(IASS, 20152t} tied] ETHChoi et al., 2013).
715Hs], Eoke] AETRMY 14, EGRVIES 14 B
o] o Fol E mIXe FF Ffeto] uife- wF
Zdejoltt. Ege] ARs), o, A4, frlE A4,
T A4, 719HE) ol Uik EYRR A
o]a UA] gt

FElvetellr] Bl tigh Q127 ZF HEE wA1E
553} Azlelmae AEst Aozt itk vkl A
© EYEAE Sfske 8R1eE B dw) 2o
Aol o] grrold SQlthiPark, 2017; ME, 2013).
FEo] Adet o, f71EY AETRMY, 71, A
73} - A3l 5 EEIAIY] T8 s aR1dd] tialA
= 4§ do] Harxo] AU §ltt. oleigh ez
3l EEIAIE H3ske 821 5ol 989 EAE
Alell PiX= Fagt AR olefgt alle] AIFE A
Zholl tigh ZEARQ1 2ol tisixe ARt A= v
02 3 T oJFoN7] o2 “Je|o|th(Prager, 2008).
ol $-glo] EEIA R EYS A e
3R] ke {33 Ao g 7EslaL Qe AR 9=
7} 23k Q1219 AoleA] ZIRlsaL e AoE Kl

Eoo] 2dH {X)9] Agolx, QAEA A|A w=
AaAA FAGEE 453t Aoz Adsia o). o=
EO 71 F AHA 7R R 2 BE 5 TEY
SR oA A 71 EXx FetEtal B 4
gtk olgk Axhk= 1980t E o]ojL Bk v
9} o]5 ko E 19959 AHE TEYSHRAY, o
A sl 7|1gH) tlEo] A5 EdbER 4
2 Wk g o] 2 W3} glo] o]ol Aol

EQNEAY] B X&7b st o8 FPo] aypF o
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