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ABSTRACT

This study presented a plan for the establishment of conservation areas and the ecological management of those areas
in the stream based on the Marxan with Zones Program for a Jungrangcheon Stream in downtown Seoul. The application
of the Marxan with Zones Program included the stage of planning unit setting, application of mapping indices, numerical
correction for repetitive analysis, creation of scenario-specific optimizations through analysis, analysis of sensitivity by
scenario, review, and the selection of optimal plans among the scenarios considered. As a result of the establishment of
a conservation area near Jungrangcheon Stream, which has several watershed areas, including an upper-middle-class wildlife
protection zone, which was previously designated and managed as a conservation area, and the migratory protection zone
downstream of Jungrangcheon Stream were designated as key conservation areas. A number of wild birds were observed
in the upper reaches of Jungrangcheon Stream, adjacent to the forests of Suraksan Mountain and Dobongsan Mountain.
The downstream area is a habitat for migratory birds that travel along the stream and the adjacent river ecosystem, including
the Hangang River confluence and Cheonggyecheon Stream confluence. Therefore, the upper and lower reaches of
Jungrangcheon Stream are connected to forest ecosystems such as Dobongsan Mountain, Suraksan Mountain, and
Eungbongsan Mountain, as well as urban green area and river ecosystems in the basin area, which influence the establishment
of conservation areas. This study verified the establishment and evaluation of existing conservation areas through the Marxan
with Zones Program during the verification of the conservation areas and was presented as in-stream management and

basin management method to manage the basin areas derived from core conservation areas determined through the program.

TR ERES §370 A ER2018) YE-S Bk Azl A9
Corresponding author: Jeong-In Kwark, Researcher, Environment Ecosystem Research Foundation, Seoul 05643, Korea, Tel.: +82-2-
412-1242, E-mail: kkwark@uos.ac.kr

16 sH=2x7si5(x| & 463 55 (2020 10%)



Journal of the Korean Institute of Landscape Architecture 201

B AtE AeA B4 q
S 7IWeZ g b ol BRI A B AE A HeEel
(planning unit) A7, %3 ] & (mapping index) 2§, HHE-2 <]
2, AU 2 W e BA AU L T 2
71E] BAAY g

=
0% A4
AYRETAS LS Fo70] HYBAXY
=

>
o
)
ofN
4
N
N
o
)
re
ol
R
o
=
ox
o
fr
tz
2y

A A4 =2 73 <] Marxan with zones T2 1%

o
2
>
ol

N

4, BAE B AU 8 249
ek 93 W w47 A3,
(<

ML
ol

g, o
oy X, 4o g

o

o

Q‘L

3

|

&

o

]I,.?{J 024_,

oo

4z 32 Y

- _Q Of

2 o o

S T

= e =

= oy

¥ 19

o c;_% o g;:, ﬁ
ot to g ob jm

ool o
o
o

o= o_‘>_“,
S
o
o
i
rr

vo 12
o

=

M,

=

re

ity

5] =
oy
ofr
2

7

o @ Ho
<2
o 2

B N

W

Z A] Marxan with zones L2182 E3} 7]& HAX

o
2d F94€ Aoz A8y

4o

:oé

of

ok,

2

=

g 12
oo

H—‘ ax

ol
2
K

N
A
2
e
>
J
o
Jo
Xy
&3
iy

FE7R7, H 2 EFEX5, UNESCO MAB

1. M2 FEAM, AR 24, 48 24 Sol WA AR EATHSeoul,
2017). 2% AR BAAGS e S 70 d B
1900H) S¥ o) F A SRS BT S A Aol U B Y 24 E HkS /|F0E 4EF 2
EAE FH02 F0HWA NN SR, S0l TA B R AQUNE Fsle] mRsE AN, YuHoR ¢
A, W, 424, PR, SO0 94 So) Az Ausl Stk BAEE Ade) B AYRAAY 47 2 By
AT, ekt ol AGES AQY B 24 BAe o S ¥ Aepdel Baskid,
2 0T AT ABAAA 1A B A%k ofd ARA ST o e s B ST W 93
=2 A%, FE 5 40 olgd] 28 F A57159 o glo] Fu AL BIXE et AeE 9484 S
SHZAS BRE A7 A9 g, 2000, D571 R IS A W Bk o, Sel muE 2 A
o HEAAA )50] 25HT 5)Bo] ojzolAri AAx A J4A Wk wR ARA] T2 DI Yok, T Ve &
W FuEE Asolne ABNAA 3% o)Fe] Teisel  Ho ME wAAS 2 9379 Fo Helws AR o]
o} & ZoltH(Woo, 2004). ARz B2 $04 WS Wz TEsty
meb] SEAE A BAAY B7h 9 28 BHRE B 23 Ak g ahale] 9 WAE el A9elne)
293, ABTPY 37 % AWNAS 99 A3 B A pelre 445 GHI foide A4 JAE FRHee
A AQ2 S N0 BASE APANE 2 3ol A a|MeL, A4 2009 NAAHES AR FA
&gl et e o A s Aedd W7 HAdA Agd 543 Qb e BelE g o) 2osan:
E 240 oA B WS WAL 1ES HB W Macn vith zones= THEE S5 Aol 7R3 Marxan
FAo] BEHol AT, ABHAA BE 2 /15 Tl m2a9e) 99902 dojy 30 ek A4E wHe F
RPOUET A AAVOZE AU B9 EAE GH a7 A4 BAAD A24A ZABLM F $A1A
8171 oJHTH(Otto ef al, 2004). (FPF) § ¥4 $4& vlgto 2 1,000~1,000,0008] o] wt
ALAE 200090 o) F SANEE sl A4 H) B Bale 0xuA 49 (simulated annealing) & F3) HAA

2% Yo 0 AH S159 BAS BES ALA ) 197)
AL Qs e 2AAAS AR e 5

_0|L
¢

T AARE 1T AL E REet] HE 2RS4
T UTH(Watts ef al, 2009). E&9 HEHS thtE BA
Q 5 o

ek

NG AR 75 P BH0R e Aol o A5 AY BAS BEA)L AgstE YuaAEe Fo AU
V5ol e 59 34 ) o184 Z0E B AWARE  AXE TR, 497 2 WEQD QA4S THs A

%ﬁ
>
%
il
i
pal
=
&
rH
[@)]
fol
~
(=]
N
(]
rh
i
—
~



Journal of the Korean Institute of Landscape Architecture 201

e w4 B AAe] Fol A AAA 23 AA
Ao g% 4 N9g gl = & Jrh(Bos, 1993). Marxan
& IR AFAR] BAAHE AA 2HE 2T F 3
o] 7128 HaA ol e Al glo] dAT + e
AR S Bt FEA R AP 5 g AR A=t
B ATE ] AT A 9FS vAE frods A
Y o9 AAsta, 7189 AEdETE A 71 HYlE
I7HH 02 A e WIAAE (Biotope map) 2Md, Marxan X
2L o] &3fo] FelA o AgH0l JAAAAA S F3)
BAF A E 9 9] A} At EES xR o
Ak BAx el A 3k T 50t

EAEA Y 52E 307 s F s

3, R, a3 ARkl A o, hd akkrx g
T2 AEste F7keb 3

2 SIATE TR tipt e of 2 ARAle A
]

ha)

E.
=

%
el

1=
|-

o M

o
ofd

X

& AH F Fs =7 R

o

[¢] —

o, A7} dEE PRl FEAS o
A

SEED 8
FE7E I, ShRsh AR Tk oMIZR B WA
W NS A MERUETAOR A4Hel Ut 5
ABE 7L 2L S0, ol 249 243 a7t A
£402 AYse] %3, A Fulo] G WYL EAE
AN 99 AUAL JFL Bol WA Hlo] A7

FAE ARl AR~ BATA s
7 2km TR o] oA Stk THA YFE =L
RS ARAEAS A Fxd Wl 54, T IR oM
AERSTY 5 3 FHOR O £33 ABEANFY
of AL AT THA THE 2 I T AT
WA G, fold g, S5 e T ook g
S} AZEE RO B e 53 HE 2 FE ol
dol Ileh A shRe W R AR g 2N

18 s=2x7si5(x| ®| 463 55 (2020 10%)

with zones(v. 2.01)Z21H& &3 0n HAZ 2

A AZo| A FEo HAL Marxan with zones Z21HS

25 2E2H AU g S ARSI A
[e)

19
=

Inorganic Environment Natural Environment Humanities Environment

« Elevation - Biotope map(Vegetation)

« Slope + Watershed
+ Drainage system

R 2 2 2 R 2

‘ ‘ Impermeable Index ‘

+ Road pavement
+ Biotope map
(except vegetation)

‘ Planning unit ‘ ‘ Biotope Index

I I I
{

‘ Marxan with zones(Overlap Analysis) ‘

Repeatedly veritfy
Setting parameters and calibration ‘

Comparing and Evaluation Solution and Scenarios ‘

Annealing algorithm l

Figure 1. Marxan with zones system programing algorithm

SEERE LIS

) ©
aHz A& 1/1000 FAAFES o -3ko] Arcgis 103 22
JYoR BASI #9 FRE BEFARD 4 A
AL &9 F94 JIFCR A%, F99Y He A
FE OMIEE 94 PEAL U9 £ W71E0l gt
Adsglon, AdE FAE 38 RFA v, & e

(Lee ef al, 2014) & 7|EL2 dlo] #9278 AT

2) WAAE A

o2

(1) #=5A5

BEFASE HeA
O ARAS BEFEAA 5 RS
AN &S B3] BHNAT BRFEES HAISE 5
2 71708 AR A ¥ f99 Ak SN0 AR
st AEAl ZAAEE 3T (Seoul, 2015) & Arcgis 103 X2
29 ) Clip 715 ol§slel 497 A7 8 $EFEANS

—_
i
>
ox
=
ri
o

el
BRI EE 10% VTS 155, 10% o1A~30% v



Journal of the Korean Institute of Landscape Architecture 201

rlo
N
o|

el
o
S
RN
<
ox

{

o
S
N
=3
rlj
rlo
w
ol
l
o
S
RN
o,
o>

}~70% "

2
rlo
(=
ol
Al
=
D
o
ox
rlo
o
o o]
[U
fu
-
M
ol
2
I ofn

eI
S ofy
w 2
Olﬂ i
o
o ™
o 5
o 2
o 2y
e IO
(G2 el
ol gé
]ILI —ﬂt
~
olN
rlr
o o
[e]
ooy =l ol
(L
= onE
o M2 g

> ol
)
X,
12 i |o
ooy ot

mlﬂHU

12 o X & ¢
o)
o

o

rh
4
&
~
S I8

Ly

. Marxan with zones ZZ13-& 2|43}
71278 A F7tE B2 &9 Hjghel 104
3 AEE ERFATE Agsle] 9 ERF
23] L3

N

C
ool o ok i
Ay ozl )y ¥ 8 X N ol oML oz 2 dfo

W& o rlo do MN (R O
i

B R
o, I
ot o
ot o

&l

@) voEAS
HQEATE /1000 FAAGES BEste] ARRNE B
3 A A4 REAY 9 ANE ZYAY £ TR
AAREA el $HES FHOE & AU we}
AEAAES et olF B Aae A, 45S
4 9 SBE 52 /IF0E HOF FERRYL NN E
5 (o}

AAR 218 R
s
o) Fojgt 1A

Aaste] o veE

5 A7 #A B ER Al
H HAs FEl AEE veEATE
Z W73 & =236 ALsigint,

ot % w
bl ruf:; °

)
e

3) Marxan with zoneS 838 AJuyg]Q £4
Marxan with zoneZ 2 1A= FEQtke] wHE3)
e HEee] A, FXEA A FPFREE A7
12 4435 Zoneboundcost 5 FAEAS 3

(

(feature) 7} WFg =] 2] %9kS 749 Penalty Hl& 5 Al 74
A8 gog e FA7)Tgke] s Y
HAtE B2 & ddom, 57539
A8 e e EF3 S8 FARA SAVE 2
(Watts et al, 2008).

FARGLE BAAS AA Al @99} A7} b v
Ax 0] BGEE FAE Ashr] SAsh 7124 Q1 7hol =l

A5 @A o]t} Marxan with zones 242 $J3F ARz}
7Fo1=(Watts ef al, 2008) A= 314 (Solution) o] FHE-31
T, EEste At e AR A FPESE A 4-7F
HAFAE Hv]E= Zoneboundeost & & 47EA]l gt 474
HAS Az v FARAAAZ AAEA] BA T LAY
HE F JAE FX7F & Agage] =2dA e 4o
(boundary length)oll thgt BAS 93l F4A3} vlus) 7h
BLM A& B0i7h= Aol dQsitkyl stith(Andron ef
al, 2010). FAEAY T =25 e AR Nge A3 2

et al, 2008).

BLM#} FPF& AlFE A7 A9 FX& gelstaA
HAS F JEF 5o 93, 954 ¥ EF(annealing) = W
gate] WHESIeo FAIA Td9E AR BLM, FPF,
ZoneboundcostE FAIHA S E W S Z = Marxan with zones
AES 913k AREAIO| E(Watts ef al, 2008)91A AR
WO R 00000178 10992 a2 S7kskaA 7H A%

g FAE Fe eIl

m. Za o o
1. A MA(Planning Unit)

STHA FU9EE F 2R AAHJL, §9E AA HAH
58.746.161m*0) Ak, F9A W) F& FARE 94 F4E
S2E YA THH AR A I, F4A §
o] AZAH ] YUth FFAME $olH, FEH, HEH 5o
AR AL, BFAME A, AR, LEFE 5o
AAso] AU F9AH A} FL AFoZE B4
AL S ZAT MEAEY MEE 5 FUEAAY, &8
A A 2O AL S8 5 SRS AFskE AH
AeA, 7, AR, oA, 55 5 sHAEA, 5 -
AR FHN A Mleke ZEARANES BT S8 AA
¥ T oRIAERSTY Fol YA ATk

A f99 W 7P 9 W8S AXsE e 3
Z5d Y 16H FH0E fo9 AAHZ ] 93%=
AA S FHH G99 16U e FAAAEA 2 A4

St2x7Asks|K| N 487 55 (2020 10%) 19



. PURETXTE K TR FhBRILVEIITE FoagPUTR EMTTeRURPT D
< L o ) ) 1l — =

B fevciokplii. Eeloodamsbi JhEPprcor FERDEodTTag

Ar N 7~ o T o) © o gt o0 B oy B o X o] oF 9 lo W opp my w & = 0 0 o ofn TR

: Rfpm KT RREDREE oo mgh™My Coapsdagld dnaad e Er

o AT X g wse™ o F S o o RS pE M wE o RS ®T N X o o

i X 2 R T e ol s S ® s la ™ of LK PARBRF = R
[ [ % - TP~ S0 " = = = 22 s 0 \]]11‘_|_l

i BEFRI I EdEfeapted Rl RS Rl ERe, KON TR

| == oy ; B ol W ]9 = o X o o LD < A

o ﬂ%%@ﬁ%%%ﬂ%iﬁW%m%%%;mmmo%mwﬁmaﬂ%%ow%ﬂﬂ wirﬁﬂwﬂﬂ%ﬁ%ﬂ%
X o7 K o S ~ ifo Jlo o o K X©om o = t o N A <~ <X S
To =Tl Ehs R AL T EERP T Ik PR R P B IR 5T
%ﬂﬁﬁ;&%ﬁ%ﬂ%ﬂ%\]%%mww%ﬂﬁ%%@%ﬂ%%%m-nww%%%ﬂ.%i%ﬂﬂ%imeﬂ@
- = = P 0 o XN e —_— / — W ) W o
ﬂrﬁAﬂoAiléﬂﬁa - ~ ., o K W o o W E T B — ™ g Zmzwx_}qn i
e s L et Mt I L P s e S F N L
o o Bl T ~ ) " X ~ =< r — =] RO _~ ~ LAy T { 4 P
R g S S S A 5 R SR N S S T L
sl P Eoare BB kTR T R T Lo P g B BT
ZTOP7‘O|.»37NLMMC_H\N~I1MLH.MO‘WL‘N~IE~I‘WAL#MWL\%WﬁWiﬂHﬂMEWOO_H)Aﬂ@r_ﬁﬂmo\mmam%\m.ﬁo__MjL@ﬂOAmLLUHTM
ALﬂlrLH._‘IEO_HE_l WUAI OOL__O\_:%I]LO‘W ﬂ.H_ o] J.uil}ﬂﬂ m‘l‘lﬂ OWO ,I"wroﬂﬂ‘_ﬂmA
— o) = m —~ & o =z R __ oF o T ogn oy o T - %F M X o X oy
P s w P Ty PEXE TR s AR T ok e W T ol R o K ool Mook oL o
TV  gmwmed"” ®m=on WS A TR E R LT W oo — T K er mo oo S R pk K I W A blo
oF 5 A o]l § do W 8 m= e o W g Kooy o - No gr oy all] NS o T T o o R R
ﬂmo%mMﬂlﬂZEauZMLﬂl%_@ﬂ_ﬁwch,ov %L%%%%%E%mﬁl W oo %ﬂ%%
nﬂ_c,_zoﬁTnmEM6ﬂt = T ﬂAEﬂomQﬂW}AEmM@_leﬂmoilo W;ol]..aoo_umeﬂ;o T T 5
X o < o B TReH T T = N ™ o B N Ko B oor o R0 oF o B Ne W Wl X H R .
TERMWHE P ko beEWWT s DBEHTHRUL T wb®dHo® o F o Hdbs TS s
HEE LR H QG T ME o ~ W IRy
R KT o BE R o ® T B A *

8 nxs Rk ZanTadr gz F oo x ;

g I B B T N - SR

= Mo A R0l Xy ol e KR e 2F bl o~ S !

2 A Sl Sl T S e R 5 o T A 2

G o oy TR Mo g o mo SR RO P o |2 g

< ROEEF I p Ry xS AT 2R | e 2

Q Lo —_— ﬂu;O —_— e g ; o

| el ieXLbpaolz=god N |

2 xA‘NrLiﬂO_‘_._.#monm‘l_vamﬁ;o\ULH._DE‘OIHW_.H.__LWZTZ H”EO#E‘Ol §

; e

i mﬂ%i&%ﬂm%ﬂo_%ﬁ TN o Fo o ®a

- WW%Q P T B S L L SRCH, ER PR

° L Ko BT g KR im0 o O R P R

@ X e BN B = BN = L T

= eI R T S o 3 g

Z Ml e T X Py EF L e € o & uk oF

p= L - T I - P S Ny "y §oA- > g

S X ™ o X & w 7 ol L S oy < kil

5 P E P TE T T A WL R R S Z %

M G (G oﬁ Mo mﬁ o ne oo ® T = H (- TG 03 =

2 BB o < e ¥ Crenp s M g g gowe O

5 T Il G e N B S M i

= LT R = mem L e, P e o w X

m ‘V O_H o s B 3 i.o N io X E.E oﬁo Eo 1_4l xr [l HE A i_u i ‘_IIK

= Koo o ok WP B og R L pr © oy Bl e

S T o = ) o) N No %o =1 7 ®E o T o w
TORWET WA FEERT T o BT N 3K o A

(202014 10%)

=3

=

3| 5

X H| 48

Figure 2. Jungrangcheon stream watershed
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Table 1. Impermeable index by Jungrangcheon watershed

Watershed Area(m’) (;ig?ign Urkza;lrziieza;(tion Priority
1 5484821 2344903 043 7
2 4281807 1019616 0.24 14
3 4,060,263 1,824,444 045 6
4 2,567,248 521.888 0.20 17
5 4,216,683 866,034 021 16
6 1.122,063 143,641 013 24
7 3311945 436948 013 %
8 2474912 187,955 0.08 27
9 4415335 732454 017 19
10 | 3708743 1.812.183 049 5
11| 3103306 821731 0.26 13
12 | 4082394 507,774 012 2
Jungrang | 13 | 5833921 1,255,203 022 15
Cheon | 14 | 2870166 558,146 019 18
Stream | 15 6.911.134 1,045,017 015 20
16| 8039576 2923332 0.36 10
17 | 2310112 672913 0.29 12
18| 1339632 476,958 0.36 11
19 937.840 559,776 0.60 3
20 | 2073976 1032917 050 4
21 | 5650731 2103211 037 8
2 | 2537623 365,547 0.14 22
23| 3485657 523133 015 21
24| 2102811 286,095 014 23
5| 6745192 2519266 037 9
2 | 2244089 1587.572 071 2
2| 2.267.360 1.967.998 087 1
Total 98,179,343 29,096,653 - -
2) 12544 (Biotope Index)
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AT 2] F A x| HATIRE BB Agste] BAAY
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Table 2. Biotope index by Jungrangcheon watershed

Watesiod | T ot the )|t [PRY
1 0.60 0.35 048 6
2 077 043 0.60 1
3 038 044 041 15
4 050 045 048 7
5 058 032 045 10
6 048 032 040 16
7 042 0.36 0.39 %
8 059 037 048 5
9 010 040 025 27
10 027 0.35 031 2
1 053 041 047 8
12 044 040 042 12
Jungrang| 13 051 043 047 9
Cheon | 14 042 042 042 14
Stream | 15 027 041 034 2
16 012 042 027 %
% 032 042 0.37 19
18 022 0.38 0.30 21
19 020 0.36 028 %
2 028 048 0.38 18
2 0.30 040 035 2
) 022 0.50 0.36 )
23 045 0.39 042 13
% 0.36 053 045 1
% 053 047 0.50 3
% 065 0.35 050 4
7 0.84 0.36 0.60 2
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Table 3. The result of Jungrangcheon scenario |

Scenario 1 Contents
- CM=0.001
+ Number of . - Number of watersheds: 4
watersheds in - Watershed area ratio: 0.27
1 | core area
- Watershed area -CM=1

- Number of watersheds: 7

- Watershed area ratio: 0.24
-CM=0.1

- Upstream watershed 2

- Downstream watershed 1
-CM=1

- Upstream watershed 5

- Downstream watershed 2

- CM= 0,001
- Wildlife reserve(upstrean)
- Migratory bird sanctuary (downstream)

ratio of core area

- Number of
2 | watersheds close to
the core area

3 - Adjacent to the -CM= 001
conservation area - Wildlife reserve(upstrean)
-CM=1

- Wildlife reserve(upstrean)
- Migratory bird sanctuary (downstream)

- CM=0.0001, CM=0.001

- Places with many - Hanriver,
wild animals in the Cheonggyecheon stream
4 | watershed -CM=0.1, CM=1

(adjacent mountains
and rivers)

- Mt. Dobogsan, Mt.Suraksan
- Mt. Choansan, Hanriver
- Cheonggyecheon, Banghakcheon stream

Leaend

0 05 1 15 2Kilometers

Figure 3. The result map of Jungrangcheon scenario |
Legend: J Core area |l Buffer area [ Transition area
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Table 4. The result of Jungrangcheon Scenario I

Scenario 1l Contents
- CM=0.001
- Number of . - Number of watersheds: 5
watersheds in - Watershed area ratio: 0.18
1 | core area

-CM=1
- Number of watersheds: 5
- Watershed area ratio: 0.24

- CM=0.0001
- Upstream watershed 2
- Downstream watershed 2

- CM=0.001

- Upstream watershed 3

- Downstream watershed 2
-CM=01

- Upstream watershed 5

- Midstream watershed 1

- Downstream watershed 2
-CM=1

- Midstream watershed 2

- Downstream watershed 1

- CM= 0001
- Wildlife reserve(upstrean)
- Migratory bird
Sanctuary (downstream)

- CM= 0001
- Wildlife reserve(upstrean)
- Migratory bird
Sanctuary (downstream)
-CM= 01
- Wildlife reserve(upstrean)
- Migratory bird
Sanctuary (downstream)
-CM=01, CM=1
- Mt. Dobogsan, Mt.Suraksan
- Mt. Choansan, Hanriver
- Cheonggyecheon Stream
Banghakcheon Stream

- CM=0.001, 0.01
- Mt. Dobogsan, Mt.Suraksan

- Watershed area
ratio of core area

- Number of
2 | watersheds close to
the core area

+ Adjacent to the
conservation area

+ Places with many
wild animals in the

4 | watershed

(adjacent mountains
and rivers)
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Figure 4. The result map of Jungrangcheon scenario |1
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Table 5. The comparison result of Jungrangcheon scenario | and I

Type Scenario [ Scenario Il
Conservation value 90% 70%
Number of 7 5
watersheds

Core 5 5 P
area Area(m’) 13,888,261m 10,349,511m'
Area ratio(%) 0.24 018
Core area Upstream, Upstream,
conservation target downstream downstream
Number of
6 4
Buffer | Watersheds
area | Area(m’) 7.801,651m’ 11,925,086m”
Area ratio(%) 013 0.20
Number of watersheds ~ Upstream ~ Upstream
watershed 5 watershed 3
connected between
rofectod ar - Downstream - Downstream
brotected areas watershed 2 watershed 2
- Wildlife reserve - Wildlife reserve
Number of watersheds (upstrean) (upstrean)
adjacent to the - Migratory bird - Migratory bird
protected area sanctuary sanctuary
(downstream) (downstream)
Bird Aix galericulata, Aix galericulata,
Wildlife Charadrius placidus | Charadrius placidus
habitat status | Amphibia | Mongolia Mongolia
reptile | zacerunner racerunner
- Upstream - Upstream
. Mt. Dobong, Surak | Mt. Surak
Watershed adjacent to forest| Downstream - Dovmstream
Uengbong Uenghong
- Han river
Link to ofher rivers - Cheonggyecheon |- Han river
- Dobongcheon - Cheonggyecheon
- Banghakcheon
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Figure 5. The final conservation area map of Jungrangcheon
Legend: J Core area gl Buffer area [~ Transition area
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