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Present State and Conservation Counterplan for the Wetlands
of the Tributaries around Namgang-River
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Abstract : The abiotic factors and the vegetation naturalness of the 13 tributary wetlands around Namgang-River
were assessed to  investigate the present state and to present the conservation counter plan for the wetland
ecosystem of the tributaries. Assessment indices for the abiotic factors were estimated based on the dominant land
use types of the riparian zone, ecological function of the upper levee, levee slope structure, artificiality and
utilization intensity of the waterfront, artificiality of the revetment structure, diversity of the substrate, and severance
of the transverse. The assessment index of Omi-cheon is the highest among 13 tributaries. The second was
Banseong-cheon and third was Hyangyang-cheon, followed by Nabul-cheon and Yeongcheon-gang and Sugok-cheon,
Jungchon- cheon, and Daegok-cheon in their order and Munsan-cheon got the lowest assessment index. Assessment
indices for the vegetation naturalness were estimated based on the vegetation diversity, exotic species dominance,
annual herb dominance, naturalness and peculiarity of the vegetation, and species diversity. The assessment index of
Omi-cheon is the highest among 13 tributaries. The second was Sugok-cheon and third was Banseong-cheon,
followed by Yeongcheon-gang, Jungchon- cheon, Jinae-cheon, Nabul-cheon, and Jisu-cheon in their order, and
Yonga-cheon got the lowest assessment index. The grades of the stream naturalness were estimated based on the the
naturalness indices for the abiotic factors and the vegetation naturalness. The grades of Omi-cheon is the highest
among 13 tributaries as the grade 1. Those of Banseong-cheon, Sugok-cheon, Yeongcheon-gang, Nabul-cheon and
Jungchon-cheon, Hyangyang- cheon, Jinae-cheon, Jisu-cheon, Daegok-cheone, and Munsan-cheon and Doksan-cheon
were grade Il in their order, and Yonga-cheon got the lowest as the grade III. It was suggested that restoration of
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the simple and flat substrate, create the natural vegetation on the levee slope constructed with concrete or stone

wall, and rehabilitation of the eco-bridge were demanded to improve the grades of the stream naturalness through

the restoration of the tributaries for the diverse aquatic wildlife, high vegetation diversity and species diversity with

the vegetation consisted of perennial herbs and trees.

Keywords : wetland ecosystem, stream naturalness,

Namgang-River, tributary
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Fig. 1. Map showing the sampling sites for
the naturalness assessment of the
tributaries around the Namgang—River.
The serial numbers of the tributaries

are same as Table 1.
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Table 1. Sampling

sites for the naturalness assessment of the tributaries around the Namgang—River

Site . . Sampling interval Length No. of
Tributaries - - .
No. Start point End point (km) |sampling area
1 Nabul- Sinki Reservoir (Singi- ri Jeonsu Bridge 15.0 1
cheon Myeongseok-myeon, Jinju— si) (Nam-seong—-dong, Jinju—si) '
Jinae- Ungseok- Reserglr Deoko-Bridge (Sindang-ri Jip—
2 (Jeongpyeong-ri Jip—hyeon—-myeon, L 11.8 8
cheon . hyeon-myeon, Jinju-si)
Jinju-si)
Hyanevane— Donghyang Reservoir
3 cl?eorigy g (Hyangyang-ri Micheon— myeon, Wola-ri Daegok— myeon, Jinju—si 8.8 7
Jinju-si)
Daegok— Yongam Reservoir (Wolam-ri Wolgang Bridge (Deokgo-ri .
4 L AR 12.8 9
cheon Daegok—myeon, Jinju—si) Daegok-myeon, Jinju—si)
. Jicheol Reservoir (Cheongwon-ri Jangbak Bridge (Cheongdam-ri
5 | Jisu—cheon . .. . A 4.8 5
Jisu—myeon, Jinju-si) Jisu-myeon, Jinju-si)
Banseong— | Balsan Reservoir (Balsan-ri Jisumok (Maseong-ri
6 A S 17.3 10
cheon Ibanseong—myeon, Jinju—si) Sabong-myeon, Jinju—si)
_ . . Banseongcheon
7 Jungchon Jgodong Reservolr. (Gud}eon ri Bridge (Cheongok —ri A5 5
cheon Jinseong—-myeon, Jinju-si) . .
Jinseong-myeon, Jinju-si)
Yonga-— Kumho stream (Yonga-ri Songbaek-ri Geum- san—myeon,
8 o L 2.5 4
cheon Geumsan—myeon, Jinju—si) Jinju—si
Munsan-— Beopyun Reservoir (Sangmun-ri Oksan Bridge (Samgok-ri
9 L R 5.3 5
cheon Munsan—eup, Jinju—si) Munsan-eup, Jinju—si)
Yeongcheon | Galcheon Reservoir (Galcheon-ri Soksa-ri Geumsan—myeon, ;
10 L 29.6 18
—gang Daega— myeon, Goseong—gun) Jinju-si
Sugok-— Sagok? Bridge (Sagok-ri Deokcheon Bridge (Wonnae-ri
11 L S 8.8 6
cheon Sugok-myeon, Jinju—si) Sugok—-myeon, Jinju—si)
Doksan-— Sankang Reservoir (Doksan-ri Jinju Bridge (Doksan-ri
12 L. L 3.3 4
cheon Naedong-myeon, Jinju—si) Naedong-myeon, Jinju—si)
. Naeyul Reservoir (Naeyul-ri Simok Bridge Omi-ri
13 | Omi—cheon R R 7.5 6
Myeong—-seok—myeon, Jinju—si) Myeongseok—-myeon, Jinju—si)
Total 13 132.0 98
221 2™ E49| Xix HIt
2.2 stHel Aoz HIt
=24 540 digk AAxe] 7t 7|ES 1A
Ao R fFYEE 24 A7 AARE Hriet 2(2009)9] shd A &3t BRIE S5 &
7] ffste] Ee14 543 A9 Al el ek A AR Fr el W3 Qs Fasiar
7} 71S Agetal UREE o]&dte] HrEE AN 2 WAL 1Hste] AP =d, AF FHo
ST ZF i W7 AR 1-5370] 59 AH)FQ) Exo)g &5, A kel Al 7],
o] Fgm FEale] Wrlelela, sl F3 A A Abde] gz, =R QlEEt Boolg A
T B4 54 AR ARIEE kst H7t ko] QFs A, M Alse] vk, FdT
H5E 1~V 37k 59Ale] 53os F-ist ZEo o3t el e A= 5 77 B}
o] 7ol ool thste] 7 FEER 1-531714] e
Hae EekaitTable 2).
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Table 2. Criterion for the naturalness assessment of the abiotic factors of the tributaries around the
Namgang—River

Abiotic factor

Content

Assessment score

Criterion

5 Park, forest, lake
Land use types Dominant land 4 Arable land, orchard, nursery field
for the riparian use 3 Artificial grassland, landscape plantation
zone 2 Horticultural facility
1 Residential area, industrial area, bare ground
5 Natural vegetation
Ecological 4 Non paved farm road
function of the 3 Paved farm road
upper levee 2 Bike and walk road
1 Paved road for car
Levee slope -
5 Natural vegetation
4 Artificial vegetation
levee slope 3 Natural bare ground (No vegetation)
structure
2 Stone net bag, stone wall (Natural material)
1 Concrete block, stone wall (Artificial material)
5 Natural vegetation
Artificiality and 4 Arable land, nursery field, artificial vegetation
utilization 3 Natural bare ground (No vegetation)
Waterfront . .
intensity of the 2 Bike and walk road
waterfront - -
1 Road, parking lot (impermeable), trash
abandonment and incineration
5 No artificial revetment
Artificial of the 4 Large stone, vegetation
Revetment revetment 3 Stone net bag, wood wall (multiperforated)
structure 2 Stone wall (permeable)
1 Concrete revetment (impermeable)
5 Boulder(up 256 mm)~cobble
4 Cobble (64~256 mm)~pebble
Di i f th
Substrate wversity of the 3 Pebble(16~64 mm)~gravel
substrate
2 Gravel(2~16 mm)~sand
1 Sand, silt and clay(under 2 mm)
5 No transverse
4 Stepping stone
3 Irregular lotic control facility
Severance of — -
Transverse the transverse 9 Ur}derwater dam .(Wlth fl.Sh ladder function),
bridge (car pass impossible)
1 Underwater dam (without fish ladder function),

bridge (car pass possible)
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Table 3. Criterion for the naturalness assessment of the vegetation of the tributaries around the

st HJrl e

Tg 7]_/‘(] 218 zk771

7=

g, 44 o

Namgang—River

5]
n
Gl

o] A 9 a{A, F I 5 51
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(<X}

Content Assessment score Criterion
5 80% and over
4 60~80%
Vegetation diversity 3 40~60%
2 20~40%
1 20% and less
5 less than 5%
4 5~10%
Exotic species
. 3 10~15%
dominance
2 15~20%
1 20% and over
5 less than 5%
4 5~10%
Annugl herb 3 10~15%
dominance
2 15~20%
1 20% and over
5 Natural vegetation, submerged and floating leaved plant,
Salix community
Tall grassland, hygrophyte grassland
4 (Phragmites communis., Phragmites japonica,
Naturalness and o .
o Persicaria thunbergii)
peculiarity
of the vegetation 3 Short grassland, dry grassland,
exotic tree (Kobinia pseudoacacia , Ailanthus altissima )
2 Arable land, nursery field, orchard
1 Residential area, bare ground (no vegetation)
5 80% and over
4 60~80%
Species diversity 3 40~60%
2 20~40%
1 20% and less
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Table 4. Classification and criterion for the grade of stream naturalness and the naturalness
index(K). The K was calculated based on the assessment indices for the abiotic factors
and the vegetation naturalness

Grade of the
naturalness

Range of the
naturalness index (K)

Criterion

8.0< K =10

Suitable physical structure for the wildlife with the
eco—bridge

Specific riparian vegetation consisted of trees

Core area for the specific habitat and the endangered
species

Highest ecological health standard

6.0< K =8.0

Suitable physical structure for the wildlife, but disturbed
partially

Vegetation consisted of hygrophytes

Habitat for the endangered species

High ecological health standard

4.0< K £6.0

Natural condition but heavily disturbed partially

Vegetation consisted of mesophytes

Buffer zone for the habitat conservation of the endangered
species

2.0< K =4.0

Artificially disturbed habitat for the wildlife partially such
as the arable land

Transition zone for the habitat conservation of the
endangered species

Medium ecological health standard

Artificially disturbed area unsuitable for the wildlife without
the eco-bridge such as the residential area

Bare ground without vegetation

Lowest ecological health standard without endangered
species
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Table 5. Assessment indices based on the assessment score
tributaries around the Namgang—River

for the abiotic factors of the

Tributaries A B © D E B G Total Assessment indices

1. Nabul-cheon 3.7 35 27 45 44 30 39 25.7 3.67
2. Jinae-cheon 3.0 4.1 19 45 45 25 40 24.5 3.50
3. Hyangyang-cheon 3.4 3.9 3.9 4.4 4.3 20 44 26.3 3.76
4. Daegok-cheon 3.8 33 31 41 42 31 31 24.8 3.53
5. Jisu-cheon 3.6 36 26 46 50 24 24 24.2 3.46
6. Banseong—cheon 4.0 3.6 4.3 4.6 46 26 3.6 27.3 3.90
7. Jungchon-cheon 4.0 4.0 3.0 4.2 42 26 34 25.4 3.63
8. Yonga-cheon 2.3 3.3 1.8 40 38 33 40 22.3 3.21
9. Munsan-cheon 2.2 32 24 44 32 24 34 21.2 3.03
10. Yeongcheon-gang 3.8 3.5 3.3 4.3 44 34 30 25.8 3.67
11. Sugok-cheon 2.5 3.7 4.0 5.0 50 2.2 3.3 25.7 3.67
12. Doksan-cheon 3.3 2.5 35 45 33 20 28 21.9 3.13
13. Omi-cheon 4.5 42 47 43 43 20 43 28.3 4.04

Mean 3.39 357 317 442 425 258 350 263 3.55

CTWT OW >

. land use types

. levee slope structure
© waterfront structure

revetment structure

! substrate structure
. transverse structure

. ecological function of the upper levee
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Table 6. Assessment indices based on the assessment score for the vegetation naturalness of the
tributaries around the Namgang—River

Tributaries A B € D i3} Total Assessment indices
1. Nabul-cheon 24 50 23 37 2.6 16.0 3.20
2. Jinae—cheon 26 50 25 40 2.0 16.1 3.22
3. Hyangyang-cheon 2.7 5.0 1.4 3.6 2.4 15.1 3.02
4. Daegok-cheon 2.7 5.0 1.0 3.7 2.7 15.0 3.02
5. Jisu-cheon 32 50 18 34 2.4 15.8 3.16
6. Banseong-cheon 3.3 5.0 3.9 3.7 2.7 18.6 3.72
7. Jungchon-cheon 3.2 5.0 1.0 4.0 3.0 16.2 3.24
8. Yonga—-cheon 2.3 4.8 1.0 4.0 1.8 13.8 2.78
9. Munsan-cheon 24 5.0 1.0 34 3.6 15.4 3.08
10. Yeongcheon-gang 3.1 4.7 3.9 3.6 3.1 18.3 3.68
11. Sugok-cheon 33 50 33 42 3.3 19.2 3.82
12. Doksan—-cheon 2.8 45 1.0 38 2.8 14.8 2.98
13. Omi-cheon 3.7 50 40 45 3.3 20.5 4.10

Mean score 290 492 216 382 275 16.80 3.30

. vegetation diversity

. exotic species dominance

: annual herb dominance

© actual vegetation naturalness
species diversity
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Table 7. Naturalness grades based on the assessment indices for the abiotic factors and the

vegetation naturalness of the tributaries around the Namgang—River

Assessment indices

Tributaries e : Naturalness
Abiotic Vegetation grade
factors structures Total
1. Nabul-cheon 3.67 3.20 6.87 il
2. Jinae—cheon 3.50 3.22 6.72 il
3. Hyangyang-cheon 3.76 3.02 6.78 II
4. Daegok-cheon 3.53 3.02 6.55 I
5. Jisu—cheon 3.46 3.16 6.62 I
6. Banseong-cheon 3.90 3.72 7.62 I
7. Jungchon-cheon 3.63 3.24 6.87 il
8. Yonga—cheon 3.21 2.78 5.99 m
9. Munsan—cheon 3.03 3.08 6.11 I
10. Yeongcheon-gang 3.67 3.68 7.35 il
11. Sugok-cheon 3.67 3.82 7.49 I
12. Doksan-cheon 3.13 2.98 6.11 il
13. Omi-cheon 4.04 4.10 8.14 I
Mean 3.55 3.30 6.86 il
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Fig. 3. Regression analysis between the abiotic
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of the tributaries around the Namgang-—
River.

3.5 SX|MEfA o 2 CHH

Sl o] FAEo] Aol & YES o
Fa @70] Fslo] gk 0T ol %
& B} o] Rk fAS WAL 8k B

Ao} A S0 s A=, FAoA aFER|71A]

O
rO
™
oy
offt

M A
il

>
2
ol
)
e 2 o

th3h o] ANekAt Bk,

(1) Afel ok A, wheesh 2 WA
b GAQEAZ AEgel ek 4% of
WERS] AN} st A 2 B
#5450 o 0] 5] Aotk

i gloma 74 BEE AL AJPA] HAIA

34 -




&)

3

4)

®)

7

BAE mAsy] s A
LT
EO xlﬂg]_q. —-_lal‘:‘ o M
A A Aste) ol A
fo] AAFe 7hag Henw
HE fAlshs Aol vitam, &
AeAY AYEAE T B AR
W3le Hasjeln Aol B

ﬁ

filo rSL'

r» 0
ol

2L
e

oz

fai3
=

4 o

ACH
-1
=z

rir %n jg o o o) 10 /A
o i
w o
ox o
o o M
o
X
:C|>L_"

o
Jo

H
)

—Qz o :m] J}E Y

ARZ AHe|mR
2 RE AL
=g AAska

7Wadsteiof gt

o
e

_O|L

of T Ho v

LI A

rlo ol b i)

g 22

=
2
o

o,

o (e}
LiL
o
_“ ﬂlloﬁ
mle]
rl

NN
o

e
Y

i
e s

i
(o

>~
>,

>
iy
ot
5
2
o

K

rO
o

N
N

ot
KU Ju

1..
L
BORy
k

(3

2 H
ER

:
0
g
>4
0%

0

H

} nZm|elF ) G F, A=
]g].ﬂ%o] 7“‘3’10]—04 OFE]——V— —)Ftﬂ
A} A Ao ZHo| A sl A
ZFst, A B 5 &#44%91 oh

=}
R L=k :Hﬂ/\]n/] By o 3}

ofr
o,

O>vo

H

27F

S 2l AAE 8] fgk diFo]
nh | ofoF gt

@ BEF 2 AR dgtel 249 14
2, =2, A s AxIFo® A
3 sk sidel] it SAE HJst
o] AL JAsaL ] AHsES =

- 35 -

ol
-

o
o o_‘>_',
S

Rl Ao

1> e

o=
LI o)

o of\ I
2 o

ftlo

r
Y
o
om0 o

|

(

2
£
fo
rlo

O

, o
® =
o
o
s
o

Olt

(7) A5 T8 FA e A A2
LA &3S olgy sk 2 oLhH

E Ealo] Twalal, A T 2%

8

3],

xﬂli pp. 1-17, 2001
A4, A, B3
iRl 7% Aol
Sof] WHsle AAE o
=37 e s3] A,
385-393, 2007.
7121/\4& /\]g_z EO_]H]

=4
T

244,

)



S8 - oAst

-

of e I,
pp. 83-92, 2006.

15, AN BpRel At Ag, sk

MAFSES] 3=, 2006,

o, WARY 8 44 2 9% AN 9
F9 AEA 24 R BE O Y 2AEw
A, pp. 197-231, 2001.

Aals, ANA B9S2 9 Az
A @5 se] s W) A golxjista
A=, pp. 61, 2009,

AEH, AAE, AAY NS A4 D ofF
et 54 Bk BREAEA, s,
A2%, pp. 53-64, 2006.

SR, AQAEA B 2 BARAS 98 4
Askd shgulel B A7, ANt
AFel]e=, pp. 98, 2004.

(ol

w54 8E| A, AgH, A2F,

oY

22

FHE, SRR REA FAFE, 5
WAL, 2006.

olg ApAEshd HUE fe BA] T4k
SPAARIE 7ol ek AT, st A
AFEFSI=E, 2000

W9, AeA Y EAEEde] A Ads) sk A

re
k
o,
N
N

AT, pp. 125-131, 1996.
STH, T, AFUNEEA AAFHERA BAY
FA): A4, 275 pp. 250-281, 2004.
&, &, AE, 7es e B HAE

59 SUAUER BU-35 37 20 47

o = (e} =
ok, a4, aNT, =274E
A

153-165, 2003.

- 36 -

5-15, 2004.

oA, TR AAE AL R B7F HFETA,
= HEE e, pp. 14, 2008.

olZE, Rl E¥ehs WSl Y 5
Aot TR wE, AT HARSES] =1 pp.
186 p, 2002.

ol ZF, AHT, ATNESA A=A (318

FA): A, 7%, pp. 19-72, 2004.

A=)

des, 294, HIS, FFEGA] = G
FA FA0 A, SEEAetEA, All
A, A23, pp. 17-28, 2009.

284, AuA 598 93 S48 A= H7t
W N, AEoistal ERARSRelEE, pp
53~85, 1997.

237, F8A, oY, 243, =4 s A

oA EAF sletaAYe] W) SR 8ts] A,
A10¢, A3%, pp. 111-124, 2008.
2, B, o5 249, Biel AW A2

g AT M, FEAEEA], All

ol
o

SRARAER 7Y AN, S=aAIeEA, ALl
H, #1335, pp. 21-35, 2009a.

ZEA, &FF PAAEE o8 AAFH
oieh A, F=EASEA, AL, A3
%, pp. 71-80, 2009b.

THAGRPAN LT 2, FHETAR]
AT TEARQ009 FHET FAAR),
SRA B9, pp. 101, 2000.

RAE, o4 S ARske 3 S5
SHAAE 7Pl w9k AT, it
HPALSES)=E, pp. 168, 2009.

A, AA, WA, 2, PRl A
A SAat 24, didkEsss] 47
shzt)3], pp 223-236, 2005.

oAl el SAAE B7AR AFHTE,



pp 9-20, 2003.

BT, AAS, WA WAF, BES, WP,

j}:}:/\g)\}al:

3 delie], dRaAsEA,
124 ﬂl_?_, pp. 15-22, 2010.

7 s}ﬁ 24 Zhol= 21, G-7 =l o7
ge AdY shdey oY A9H, pp
136-138, 2002.

AN, FRAHA DA FES A HED B
A3 7|E, 2ME 8 7RI M
e 3734 AHAE s 2 AR, 98

sk, pp. 306-321, 2007.

M.G., Burk, J. H. Pitts, W.D,
Terrestrial Plant Ecology, The Benjamin/
Cummings Pub. Co., pp. 156-160, 1987.

Barbour, M.T., Jeristen J., Synder B.D.,
Stribling J.B., Rapid  Bioassessment
Frotocols  for Use in Streams and
Wadeable Periphyton,  Benthic
Macroinvertebrates and Fish (Znd ed.),
EPA 841-B-99-002, 1999.

Braun—Blanquet, J., Plant sociology: The study

1y
Z
{u

Barbour,

Rivers:

of plant communities (Translated by G. D.
Fuller and H. S. Conard, 1965), Hafner
Publishing Co., New York & London,
437pp, 1932.

Dorn, R.D.. A synopsis of America Salix., Can.
J. Botany, Vol. 54, 2769-2789, 1976.

2t i AAle] 2 et B3 oy

Lee C.S., Cho Y.C., Shin H.C. Moon J.S., Lee
B.C, Bae Y.S, Byun HG, Yi H,
Ecological Response of Streams in Korea

Different
Water Engineering Research, Vol. 6, No. 3,
pp. 131-147, 2005.

Mitsch, W. and Gosselink, J., Wetland. New
York, Van Nostrand Reinhold, 1993.

Otto J.M., Nation Building, and Social Tension
in Egypt. In: Designers of Development;
Intellectuals and Technocrats in the Third
World. B. Galjart and P. Silva (Eds.).

CNWS, Leyden, pp.

under Management Regimes,

Research  School
107-128, 1995.
Salinas, M.J., Guirado, J.,,

resstoration in summer—dry riverbeds of

Raparian plant

Southeastern Spain, Res. Ecol. Vol. 10, pp.
695-702, 2002.
Vannote R.L., Minshell
Cushing C.E., The
Concept, Canadian Journal of Fisheries and
37, No. 1, pp.

GW., Sedell JR,
River  Continuum

Aquatic Science, Vol.
130-137, 1980.

Ox=f34d : 10d 119 199
OAAbe]# < & 10 11¢ 25<
OAAkgteY @ 109 11¥ 27¢

- 37 -




<<
  /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
    /04b03
    /04b03b
    /04b08
    /04b09
    /04b11
    /04b19
    /04b20
    /04b21
    /04b24
    /04b25
    /04b30
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /AmiR-HM
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoPro-Bold
    /ArnoPro-BoldCaption
    /ArnoPro-BoldDisplay
    /ArnoPro-BoldItalic
    /ArnoPro-BoldItalicCaption
    /ArnoPro-BoldItalicDisplay
    /ArnoPro-BoldItalicSmText
    /ArnoPro-BoldItalicSubhead
    /ArnoPro-BoldSmText
    /ArnoPro-BoldSubhead
    /ArnoPro-Caption
    /ArnoPro-Display
    /ArnoPro-Italic
    /ArnoPro-ItalicCaption
    /ArnoPro-ItalicDisplay
    /ArnoPro-ItalicSmText
    /ArnoPro-ItalicSubhead
    /ArnoPro-LightDisplay
    /ArnoPro-LightItalicDisplay
    /ArnoPro-Regular
    /ArnoPro-Smbd
    /ArnoPro-SmbdCaption
    /ArnoPro-SmbdDisplay
    /ArnoPro-SmbdItalic
    /ArnoPro-SmbdItalicCaption
    /ArnoPro-SmbdItalicDisplay
    /ArnoPro-SmbdItalicSmText
    /ArnoPro-SmbdItalicSubhead
    /ArnoPro-SmbdSmText
    /ArnoPro-SmbdSubhead
    /ArnoPro-SmText
    /ArnoPro-Subhead
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus
    /Bauhaus93
    /BCcardB
    /BCcardL
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BickhamScriptPro-Bold
    /BickhamScriptPro-Regular
    /BickhamScriptPro-Semibold
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ChosunilboNM
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /Dungeon
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /Exotic350BT-Light
    /ExpoM-HM
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /GaramondPremrPro
    /GaramondPremrPro-It
    /GaramondPremrPro-Smbd
    /GaramondPremrPro-SmbdIt
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeadlineR-HM
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Hooge0553
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KORAIL
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Kroeger0553
    /Kroeger0554
    /Kroeger0555
    /Kroeger0556
    /Kroeger0557
    /Kroeger0558
    /Kroeger0563
    /Kroeger0564
    /Kroeger0663
    /Kroeger0664
    /Kroeger0853
    /KunstlerScript
    /LatinWide
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaGrande
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Matchworks
    /MaturaMTScriptCapitals
    /MesquiteStd
    /MicrosoftSansSerif
    /MingLiU
    /Minimum
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Modern-Regular
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /NanumGothic
    /NanumGothicBold
    /NanumGothicExtraBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NanumMyeongjoExtraBold
    /nari9
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /OCRAExtended
    /OCRAStd
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /PyunjiR-HM
    /qpdi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RosewoodStd-Regular
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Sevenet7
    /ShowcardGothic-Reg
    /SimHei
    /SimSun
    /SnapITC-Regular
    /soya_barun9
    /soya_but9
    /soya_dadum9
    /soya_koma9
    /soya_nallim9
    /soya_non8
    /soya_ulum10
    /Standard0755
    /Stencil
    /StencilStd
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoEnterForever10
    /TypoEnterGalip9
    /TypoEnterPulip9
    /TypoEnterSolip9
    /TypoEnterStroll10
    /Uni0553
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDBomnalL
    /YDBomnalM
    /YDIChbinB
    /YDIChbinL
    /YDIChbinM
    /YDISomaM-KSCpc-EUC-H
    /YDIYGO120
    /YDIYGO130
    /YDIYGO160
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYMjO220
    /YDIYuroB
    /YDIYuroL
    /YDIYuroM
    /YetR-HM
    /ZWAdobeF
  ]
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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


