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ABSTRACT: Recently the relation between South and North Koreas has been greatly improved and thus
cooperations in the various fields are searched. This review examines current status of soil and groundwater
environment in North Korea and searches strategies for cooperations in that field. North Korea has exerted efforts
for environmental conservation of soil and groundwater after implementing the Law on Environment Protection
in 1986 but they are not enough. Consequently, soil and groundwater contamination is estimated to be severely
contaminated in industrial areas, mining areas, crop lands, and military and nuclear facilities. Thus, cooperative
works seem probable in the areas of basic investigations into groundwater and soil environment, monitoring
programs, remediation projects of contaminated areas, and natural mineral water development.

Key words: North Korea, groundwater, soil, contamination, cooperation

(Jeong-Yong Cheon and Myeong-Jae Yi, GeoGreen2l Co., Ltd., Seoul 08376, Republic of Korea)

= A
a7t she s 7HAIA ok A
53] HEA7E thiEte] sHo R HojgHA g 2 ofEE A ez oY E97]¢ HE5te

BAA E3Hy nRm7E @] d AeE odEn

LME JEES T BA 77k ulElel] Fdol H
[e) r %_

B3] 2| AR EAQI T P2
o] WEHANA AR FEIHE 7HHL, 5
199 o0l= 23} FEI TS Nt 60 d7HE
Sl SAALE S SR HA 98] ZHES 9
o] FotH w712 g A T2 veS 7Hd A=
AtAoltt. 28t o] o] W Hel FES|ET} o]

) S nlgolie EGHSEA ROk W
HE7} G et S Bl AT 9 B9
o EFABTA L ofwe 417 181 Bl
A=ES ol g Hulslo] x| FFAA S 4
gick.

AurE o gt ASet B edu 1

:

¥ Corresponding author: +82-2-6330-2502, E-mail: cildon@daum.net


https://crossmark.crossref.org/dialog/?doi=10.14770/jgsk.2018.54.4.443&domain=http://jgsk.or.kr/&uri_scheme=http:&cm_version=v1.5

444 HYE - OIS

249} sl 417 bk Seluet Aol =
AA oA 22 G50t ABke718 A1) ot =
W29, FRAoIAE A AL ol
A5 0.d0] EAoI Y7, 44 5 the v
of 8] EAeIE Algo] A7 W& 4 A=
a7} o] 7] whiel] TA ol Ago] o] &
oo} 2l g ol dz) Pes BAekRed, 7}
Sl 2A2 QI3 S0 d SO2 Be ilu v
go] =11 glr}. o] HrHx] B4 0.Po] s
A opiEAle] W E 849l jRio] Axkdolsic. 2
Tof) SojAof ALl Tel S $l8) EFA|shet
SPlHE Bl ETe} 5o BAoz T A4l
o] Torg BE AN S| AT o] S 1 Y.
Qro = AR} BASA| T Bate] g xodo]
el EeAsie A A7 274 7hs o] )
o} HA% AT ) g e 2w s o
o Ba] mofAlalre] HEY 4 Q= 29 WA
2 7h5o] Ak Bte] BRSO ot
Hr7h e g, A5k Anse JeHa A9
o] oho] WAl 2 =RolAE @A ool 2
S8 4 Qi 4RSS PES] Bae] EgAals
77} PelE 73 5o] ofwF Ao gl Al
B9k, Bte] EQR|sieatA Aol talAE o
Zauory. npjare 2 B dEgo] MK 1
B3to] AR JASEA A THsAo] 2 2k
S ABAES o B S YRALL Fol et
o] ¥ Acfat Festol Yulstn I8 4 9l

Aol tgt ARl ek

% 00
H
>
_o'k
4>
M
o
I}
[0
Hu
I
Ar
o
10
riok
oM

21 53| SAHSHH

E3tol| A SAHEA} ASEAZ A7)E AL 1970
ddf 22 43 SR DAY Y29
Sff, FEAY FEET ML o2 g7 d
LA T AAA B AR A FEo]aL, A
2ol A 2 EA o] TS HQl A2 1986 &7
H5 o] A= HARE o|th(]eong, 1995). THE
SO A o] Aol thE Hol| SE RS HeiE
23S IFAIAY, FAEE B WAHEA 5=
PHRTE AFFIFHE 1). SHETH Aol 5 %)

&7 07 e sHo] G S #at o e o2
A= EFTA FAEC] AFEAY 3k
52 4 AHE2). BT A ET AL AE
Oy B3, oY), $AY, BEY LF HAe 22
URHAQ] 3 RS Hrh=s AR Ag-o] 584
ghato] 2 o] gk A ITHMLEP of DPRK, 2012).

L.
IE

22 S8t S

19861d0l| A1 E H3to] T HLE FE3] 7N
AEen, 7 2Zoll= 2011 4 REH Uk
SRR 1 F EGASHre HE 3L
3 33} 2t} AB02e} AB1R A = FoFol 3t &
Fegel gt ¢-21E Vet glet. £3] A1z
e " LA=r} 5187 |ES 28k EYole 1A
L F2A)7|aL .2 AFEE QLo ERASl) tigt
Nz 7HA2L Qls AL 2 & 4= Qlet AJsksof| of
A= Al1520| A “A|HE S A oA A3k E
Bob & 4= o’ sk qlok Askgs Ao
gt A1 Aae glot, ARzt AB0zol|A “H)
oL H71E9] Agof QlojA H=EY 9¥& 24
AZ71A] gotok ghetar st ar, SFshEA o] A4t 4=
YA B=19] T E hotof gt} 3L FAISEL §lo] A
ol 2 B E 93t A gi-go) glokie & 4
slth. A4z, A152, ARIZANA = JAPRER Q13
St Hol) thgh Ui-go] ZFE| o] k. H3t
oA ThE ARl Hlsl 3F¢lo] ghdsiet. o] = Qg
St Eatel] Talo] W3S & 4= vk Yyt
Aoz Aushs AI]gA et 22 A AeHAQ
A2l FAPNEL, A, A5l FrAlg So2
e 5 e, 53 $F RIS Aozt
A5zNA AU, ‘o] AR Ego] s
2 AN dHskal Qi ARdxels SHES
£ {5t A8 Ak At

53] B8l BASHOA B3t P RTH
Tk 23| & uf, E3tollxls FAbp o] Eidstar o]
o w2 FFEA7E go] FAEIL Gl AR Hel
ok E35 o] Fafjofl izt s d S RISk QS &
8 5 vk EFe A} dHANA = Fokol gt
EFeds A7 Az e & 4 ik A
sl BRANA = ARkt AvtE FRoARE A
FEHIL §lo], A koIt o] QlofAl Bt A
IHeor F ZAL fle AR FHEY, o] Hi&




R R

445

Table 1. Progress of environmental protection policy prior to implementation of the Laws on Environment Protection

in North Korea.
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Table 2. Progress of environmental protection policy after implementation of the Laws on Environment Protection

in North Korea.

Content Reference
1990'A 129 2F} @ & ZHA| o} el iibol] W3 B2 3)(H Y
e e e o Jeong (1995)
1990 12€ 12 W €J851%
-FE A0 Beel BRSNS A HE Jeong (1995)
1992 49 B33 7)1 A
A57ZANA “F7 k= Aatel] 9 SR S-S Al AAR S HE skl B4 A
WA|ske] QIS0 A E3R9 A ARG 2FZAE vhAste] FOP L 7 Jeong (1995)
- 53 FFE S S 97 Hao| i
19923 10€ 94 7H7<4
AR 52N R AR AR G o)A BHE @ BATNAG AT S2E,  Jeong (1995)
AR M3 E & 5 e Y7 AT F o &
1992 10¥ 9= AFAPH A4
A1z M “RISZAEAT . 7RG 0] @7l AZw= o] FA= SASAU AZEE  Jeong (1995)
]q_av—’ ;th
1993 29 A AR E7| AR 77184 H 5 91 3] Jeong (1995)
1993 69 A AZAE S & 71 P 7] H I 1995
7135 L7} FH st §H RS = WFE o7 X eong (1995)
1993\ 8¢ P
AL el Aol s Tl BaAle) T84 FEetar 19659 WAL AX G TSHEAH  Jeong (1995)
34915 2A3) F5 27
19943 44 =3pAHAH A1
A31 2 M “A| A & A dehs 7] e TR AL FAE ] YA S A= Jeong (1995)
F 9= spA Lolop e 4
19974 #x}%'ﬂ AN FAD ZAL AN, ALET RS 3
SEAAAN 249 52 F8S 9 AT/ LT o DPRK
- Aok AL BEE A9 A A A =9 (2012)
1998 X9} 317 B 5N EX8 9] Aok HATFAE 74 ggg of DPRK
zoozbﬂ :?7}574] TNEA ol A7 B NEA 2 A DA MLEP of DPRK
FAEA, £ 24, PR, =1 3P WA, 7)1 5-oF Bkl B S e &4 vk WA (2012)
zoozbﬂ &t MLEP of DPRK
- T 7heF AW 8}%«1 e, BAS S (2012)

2004 B4R 3 H 714, 1999 200039l o] 7]

- 539 X*Xl& *%‘iﬁ% ek 14 5 WY 218), Qs BT HE W)

Han et al. (2007)

Han et al. (2007)

2007 s 14]7] Jl]*é-% A%Hé. MLEP of DPRK
- Yyl 7]@4 7| &E B2 713 (2012)

& vtof A|5tE Fol 231, H|w A Frlo] I
A Ao s 7hrtolofl A& AAsto] o]&
8}7] = 3 (Ahn and Yoon, 2010). A|atps 7t
A A o187 B %k 7.2%(2F7.09 m) & AR
b 24 4= ek 532 A 7HE Al 598
o AE-EE s fs BAA A" S &5

sl ARTHE AeALe S
of DPRK, 2012).

Aokt 1 Hyks o, L, FHET 5
Q84 <02 ol 8o Wt Bl A ot o
AR 72 U0 FUBSR BGoN0 )
2o of 2 gt} A7} HEEIA = Xt St

9)THMLEP




R R

447

Table 3. Comments regarding soil and groundwater in the Laws on Environment Protection in North Korea.
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Table 4. Papers regarding soil and groundwater in North Korea (Kim et al., 2014).
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Table 5. Heavy metal content in various media in North Korea (mg/kg, MLEP of DPRK, 2012).

Samples Cd Hg As Cr Pb Zn Cu
Urban waste 2.8 0.7 36.2 340 1440 107.0 120.0
Sludge 32 1.6 42.6 57.5  171.0 6250 127.0
i(;lslt(eZOOS) enriched with municipal solid 0.80 _ ) 426 476 88.4 432
i(;lslt(62009) enriched with municipal solid 0.88 _ ) 46.8 493 982 64.8
Soil (2008, Danchon refinery) 34 4.5 47.0 - 2610 - -
Soil (2008, Munpyong refinery) 6.4 32 59.0 - 4.1 - -
Soil (2008, Chonma mine) 34 6.3 38.0 - 1300 - -
Standard 3.0 2.0 20.0 100.0 100.0 170.0 280.0
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Table 6. Production, import and use of fertilizers in North Korea (x1,000 tonnes; MLEP of DPRK, 2012).
Classification Type of fertilizer 1997-1998 1999-2000 2004-2005 2007-2008
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Table 7. Support in the field of soil and groundwater (Kim et al., 2014).

Year Content of support Organization
poos - BFEAARUT FHRE BT Y GLEH 5 F AL AL
- A7) A, FFAEAY, FA A5 57
2005 " e Aale] =4, Tt W] B9, BTt e, 7 Korea Food for the
T AN F AEkr AlF 2 FAAAE A B Hungry International
oo - ATEAFR), LA AT
- E740] XY
SAET SR E O tiEE etk FEIE - o HZ Ato] AhE]o] FejA BA 7Hx7F =
ZZUA 719 L& opo|FARe 2A=TART 2 AAR ARG AU A HeAE
FEIN SEFAE LGRS AE AR 2 BHEEHA] etk DMZ: 98] gt
sto] HEZA| 874 AR dE73 S 199 =9 BER A3 BAEgeH Itk Bkt
31095 S9ola e A8l2] A4 24 990 Fojol FAM] thd TAME BA) 52 ne)

m Zo] AT BgeEol A A 3000 £ A4
sle] A, A7HEE, F3o] £33 ItHCho of
al,, 2013). F74F Rk B HUE THF £
2ol BB B BT}
Ak 20004 3YHH AFo] PAHEeT A A4
AV 200E k. Tt dEEA} HXA o)
A7 uek Abg] 24 9 Fero] BHEESII 2010
W AR Abeol$2 AR FEAEE A\45H Sk
B3] Qlmet $E0 2 Exulzt rish A2
3, B3 2 FEUY Agnils Pxa} vl
502 Qste] ALY Sro] ofeigol glck
(Cho et al., 2013). BAY TA+<] Abel, HAFE, i
WE A 55 22 59 TAH ARE Yk
Cho et al. (2013)& DMZ U} A3} $53} )
A FAY A4S BT o] HEME AR
2 2576 Agsictn BEsGT, Pt 42
95 FEANEL Astnh A2 @ sk Ay
AV Edtel 2 AR et 42lo] 2kt
HENE AW PGS e 5 9 Aolth B
MODESHEELPEEES L SO
Az S9] Qe DMZ 7htolrtx) Z@sle] o
LB Y 9 2gelE 2 ojeleo] g2 A
oz AZPET B3 23 2 Yojsiti xaps
o ofulopat e AAH FL B HR=E B
5 4% 92 Aolth U sk AAH AvtE
2 A0 AZH I o} 7|eko 2 DMZ ey

S

E

=
5 AHAH LAY HEBTEE UE S5
912 Rloleh. Tk A A WE7] ol Ael

o) DMZ e 447 & Aoz melth

©8]3) 2 FolRriw, B3k YjRo|E DMZ 2]
ore BAAHH o2 YT A o] ATER Y
Aow AT T ALe i Az} £
9 71540] o Atk & o Alzto] Aedehe Bt
3 2ol A Bt Felstol HeE Al
£ 22051 Ao o vhgHs) ®elth Abdo] Bt
The] A54-Roke] A&o] Beo] A= ofof T
Aolt. 3t ool 4 AFsIRE0] Bake] 841
o] 18] YuslA] e Aoz AA Yck. o] Ae
s o] LA Eojof & Ao Azt

4.8 ELX|5t-20F B8t X[

EFEoR] B3t XY ot & = gl Ak
Bok= A7 ol A 7|G7t AeddgS ¢
3j| 2000 ol X5k TS RS A7 2 A
URH Aoz Bch(# 7). 22 2 A GE8A
AT EAAZ o] TRk FE 1 x|
APL FrohE 4= Qi % Egto] &EA) 2
tje]TA FfAo] o]FofRctd, St FAAE]=
o2 A e AlA 32 UN7|Fof o3|
T H I Y= A7 FS B3 giEX Yol &S
A o]Fo1 A AHo|t}. o] ArgG el XU S ¢toll E
FA 5t B ROt 2FHE 4= Q== | =H3

ofgit.

49 TR HOF BT DIHRIHE s 2
BRI Rofol) QlolH Hate] Ao et 4



R R

HE4 s B R 5o ddd saet 1 Hads
ks dEEoRE A= oR A sorit. g
733k Aol gk TE R} AAR T = BAEA
ohe ol A 5YH Fejo] 7hss) Heltt A
A3 SEIF7} S S ok 53] EopA|st
FEore] o2 Qe Aelat 929 ofgrhe F
S7ArE BRSOk BTk o2 B o] o]
o1 4 gt
5.8 B

H3te] A B3] EFASrTE AR 3
3] AgtA o] 7 Y abA] Bl Jolgh o)
P& BER AFAo] Qe o dEHYL F
sto] Fg ok 53] EA|sIeRor] Q= i
7h Al o], WEke] EgR]ste g Eore] trefgt
Aol Bte] EfAsirag R 2 &8Hr1E
ottt PRtEE SR HAH AR sk
52 A LRSS A7 A 12
Asto] WiEgto] 7154, 2dshy, o= g
2 FAPEE 7 I QAR EgA|slaE S 22
o ThE 4= itk 71 A o2 AR 18] 2o
Hlg) EgASrEEE ol S5 Aos 28
o} ohel, Bl M 3ol ddiE o= wssl
i, 373 ZINEA el tiet FA7E FEehe S
E, PR o} bR o a1 mA] /1A 9
FEA Q) BRIl e Fol LT

SO B3] Y GO Qe st} A
< EgFvEdAs F5d 4 Aok 2 B
o Asteg 23 AAoll= FEol 2 4 3l
ot meha] B3k EgAseed B g A
A3 f2jo] BRsi}. gro 2 B3k o] £
of whet A 22 Abdekx| o Fibio] Ehdeld 7t
5730l SlTt. kol del| A Het B GBI =
S TRAA AR TR % P G 23]
=otok & Zlojeh. AR £ T2 At gho
2 nhgod At ol sl EgAIstee] 24
BAE AT BET 2APLAEH O R o FofAof
. old 3 T dAEE e gl dside Hd
& z2)2k 37t d asich

Ak A|Fpol] Hlal] Rt o] wEol] 4
of AijHoR PgHel §4= &89 » gtk &

&5 g9l s{addio} Y 455

R R LEE L
% 902 Aotk Bare] Qlel R2g mste, X
42 BET TheTdlel B ST YNS
vk Wash olek. =5 M) et A5E 5
840t TUESZE BET 4 G WL AL
2 4 gtk o2 gEwst Awchy, AU
Zo) g b AAFUAY A2E Aotk 2]
glo] 4F3] 7o) o] oty EoIsEol
ofshg HsAe] Ak Eokat Aske: AL BA
& 4 gl A BAH Aol FATolok & 2
oft}. AW oG BTk 4 G EFAHE
g7 0] B4} FhtEe) 9 njelE Azt 8
ok 53] Eopxats Hope] Fejm 9] 7HE
S e groll Mol BAH AU X ek Az A7)
¥ Rtk

sgho] HAY mIALY WAL Q15 AAAA
) A B G AL Bohssth o
2h B3R\ o] el WE EPA|seeAY F
23 Wisht ok 912 Aolth. SelolA ol 4

Zu]2] A7bo] glek. oleh MR Bt Hhat
A=A o] AU} e A FE Aesie =
FA|sRofel QoA A=A Aele] yEe
2 FH|shof aict.

ZAe 2

[e)
?_]_-___

REE

REFERENCES

Ahn, J.H. and Yoon, Y.N., 2010, Current status of water
resources in North Korea and perspective of water sup-
ply (1)-Water use and hydrologic characteristics in river
areas of North Korea. Water for Future, 43(4), 17-26 (in
Korean).

Bank of Korea, 2017, Estimates of economy growth rate
of North Korea in 2016 (in Korean).

Cho, Y.M., Shin, J.H., Han, S.H. and Hong, E.S., 2013,
Strategies of inter-Korea cooperation to development
of natural mineral water in DMZ. Gyeonggi Research
Institute, 38 p (in Korean).

Han, S.U., Jo, J.H. and Lee, C.H., 2007, Comparison of en-
vironmental legal systems in south and north Korea.
Korea Environmental Institute, 170 p (in Korean with



456 MHE - O[HxY

English abstract).

Jeong, H.S., 1995, Environmental problems of north
Korea and environmental cooperations between south
and north. Korea Environmental Technology Research
Institute, 111 p (in Korean).

Kim, J.S., Lee, C.G., Nam, D.R. and Park, J.H., 2014, A
Study on the Current State of Environment Technology
in North Korea for S&T Cooperation Methods between
South-North Korea. Science & Technology Policy
Institute, 2014-18, 120 p (in Korean with English abstract).

Koh, S.M., Lee, G.J. and Yoon, E., 2013, Status of mineral
resources and mining development in North Korea.
Econ. Environ. Geol., 46(4), 291-300 (in Korean with
English abstract).

Ministry of Land and Environment Protection (MLEP) of

Democratic People’s Republic of Korea (DPRK), 2012,
Democratic People’s Republic of Korea Environment
and Climate Change Outlook. Ministry of Land and
Environment Protection, Democratic People’s Republic
of Korea, Pyongyang, 116 p.

Song, S.H., Park, J.C. and An, J.G., 2015, Estimation of the
available amount of groundwater using classifications
of landforms and hydrogeological units in N. Korea.
Journal of Soil and Groundwater Environment, 20(7),
23-33 (in Korean with English abstract).

Received : June 28, 2018
Revised : July 17, 2018
Accepted : July 17, 2018



	북한의 지하수·토양환경 현황 및 협력방안 제고
	요약
	ABSTRACT
	1. 서론
	2. 토양과 지하수를 중심으로 본 북한의 환경정책
	3. 북한의 토양지하수환경 현황
	4. 협력방향과 과제
	5. 결론
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


