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Estuary Classification Based on the Characteristics of Geomorphological
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Classification of estuaries based on their multi-component and multidisciplinary processes is important for the
systematic management of estuaries. In this study, an integrated G1S-based analysis system including high res-
olution aerial photographies and topographic maps was used to classify 463 estuaries based on estuarine cir-
culation pattern, geomorphological feature, natural habitat distribution and characteristics of land use. These
estuaries were divided into two basic types, open and closed. Two hundred and thirty five systems were open
estuaries comprising of forty one mountainous type (OM), eighty seven sandpit type (OS) and one hundred
seven funnel type (OF). Each type of open estuary was further classified into three types based on habitat dis-
tribution and land use characteristics resulting in total nine types of open estuaries. Two hundred and twenty
eight estuaries were closed systems comprising of one hundred and forty four blocked type (CB directly) and
eighty four lake type (CL, indirectly). CB type estuary was further classified into three types based on habitat dis-
tribution and land use characteristics. This estuarine classification scheme can be applied to provide a framework
for effective management strategies of individual estuaries to estimate the management priority and strategy.
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Table 1. Examples of estuary classification
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Classification standard

Reference

Ecosystem types, physical characteristics
USA  Level of development
Physical and hydrologic characteristics

NERRS
The Oregon estuary plan book(1987)
Virginia et al.(2007)

UK Origin and geomorphological characteristics Defra(2602)
New  Geomorphology and oceanographic characteristics Hume and Herdendorf(1988)
Zealand  Physical and ecological characteristics Hume et al.(2007)
Climate, tidal range, intertidal proportion Digby et al.(1998)

Similarities in physical attributes, biological patterns, level of anthropogenic disturbance Edgar ef a/.(2000)

Australia influence of wave, tide and river energies, geomorphology Boyd e al.(1992), Heap ef al.(2001), Ryan ef a.{2003)
Condition of physical characteristics Heap et al.(2001)
Pressure-state-response framework Lee ef al.(2001)
IS{(;LrlZ}; Estuarine circulation pattern, geomorphological, land use characteristics Lee ef al.(2004)

Estuarine circulation pattern, geomorphological characteristics, habitat distribution Ministry of Environment(2007)

Table 2. Data used for identifying estuarine characteristics

Data

Source

River inventory
Topographic map (1:25,000)

Raw data

Ministry of Land, Transport and Maritime Affairs (2007)
National Geographic Information System (NGIS)

Image date  High resolution aerial photography {50cm)

Daum sky view

River and stream map, Facility (weir, barrage, dike) location map  Water Management Information System (WAMIS)

GIS data  Land cover map (1:25,000)
Habitat data

Environmental Geographic Information System (EGIS, 2007)
Topographic map (1:25,000)
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Table 3. Comparison of estuary classification system
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Estuarine circulation Geomorphological characteristicsHabitat distribution Land use characteristics Estuary type
Open estua : g/;ilézti?ﬁdﬂ - Existence - Low development 9 type
P o P - Absence - High development
Present study - Funnel
” - Blocked - Existence - Low development
Closed estuary - Estuary lake - Absence - High development 4 type
Estuarine circulation  Construction Coastline Estuary wetland Estuary type
- Existence - Existence
.. Natural estuary - Absence - Absence : 3 type
Mlp1stry of - Absence (waterway) Absence
Environment, Trstuary bamior & wat :
Korea (2007 4 - Estuary barrier & water gate
( ) Artificial estuary - Waterway & water gate Absence (Estuary lake) - Absence

- etc.
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Table 4. The number of estuaries in Korea

Level Estuary

Total
Watershed National river ~ Regional river 0
Hangang (river) 2 67 69
Yeongsangang (river) 2 55 57
Seomjingang (river) 1 70 71
Geumgang (river) 4 63 67
Nakdonggang (river) 5 159 164
Jeju - 35 35
Total 14 449 463
N
W@E
s
»
@ National iiver
o Regionalfiver

100 160

Fig. 1. Location of estuaries in Korea.
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Fig. 2. Location of estuaries classified by estuarine circulation.
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Table 5. The number of Open- and Closed-Estuaries which are classified according to estuarine circulation

Watershed

Type Hangang Yeongsangang  Scomjingang Geumgang  Nakdonggang Jeju Total
Open-Estuary 35 11 33 6 117 33 235
Closed-Estuary 34 46 38 61 47 2 228

Total 69 57 71 67 164 35 463
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Table 6. List of estuary in Korea

Watershed Type

Estuary

Open
Estuary

Hangang(3H74y*, Gagogcheon(7}52)y*** | Gangleungnamdaecheon("5 &t ), Gyeongpocheon(Gangleung)(7d
Z(748)), Gwangjeongecheon(®} 7 &), Gunseoncheon(ir41 #), Namcheon(Goseong)(eH21(1173)),
Dongmyeongcheon(5-8 ), Macupcheon(H3-31), Mun-amcheon(F-$14), Mulchicheon(E-%] 3}, Bugcheon(33),
Sacheoncheon{AF* ), Samcheogosipcheon(’}2] 2 41 &), Sampocheon(’sh ¥ 4), Sanguncheon(’d-8-3), Sinlicheon(2 €]
&), Ssangcheon(*-3), Anhyeoncheon(2F8 ), Yangyangnamdaecheon(GFFEt]3), Yeongogeheon(?d 33}, Ohocheon
(23.3), Yongchoncheon(-&-&3), Imwoncheon( ¢! 3), Jasancheon(AH:H), Jangsucheon("d<31), Jeoncheon(Z1 ),
Jeongdongjincheon(d &%), Jusucheon(F477), Cheonjincheon(Z1 7134, Cheongehocheon(d £3), Chucheon(5=3),
Hacsongcheon(# %31, Hosancheon(®2}%), Hwasangcheon(3H43)

£ soueSuer]

Closed
Estuary

Anseongcheon(?14] ), Geomdancheon(Z @), Gongehoncheon(F-&7), Gyosancheon(1L1H), Giljeongcheon(Z
74 21), Namnyangcheon(d 9 4), Namjeoncheon('#%171), Naegacheon(17}13), Dasongcheon(th31),
Deoghacheon(¥] 3-3), Donglagcheon(E-2H3), Donghwacheon(33}7), Banwolcheon(RH2 31), Barancheon(2<H),
Banglimcheon(t 8 ), Botongcheon(.% 3), Samgeocheon(2# ), Samdongamcheon(:H%%H3),
Samheungcheon(3H-541), Seogjeongeheon(] % #), Sungleungcheon(5-%3), Seunggicheon(%-7131), Singilcheon(!
), Sinnamcheon(AH31), Sincheon(313), Simgogeheon(d &34, Ansancheon(QH13), Eoeuncheon(hwaseong)
(01-23(8143)), Onsucheon(2-3), Eunhaengcheon(:2-313), Faancheon(<F2F3), Janghyconcheon(-# ),
Jucheongcheon{=r% ), Ponaecheon(3E W)

Open
Estuary

nfaf

Gasicheon(7}A] ), Goseongcheon(241 ), Geumseongcheon( 4), Daepocheon{th £3), Dogeuncheon(=23),
Dosuncheon(£5%), Donghongcheon(5% %), Bomogcheon(¥.=3), Sanjicheon(2H2] ), Samsucheon(3),
Seojungcheon(*]%5-4), Sowangcheon(2:43), Songecheon(Jeju)(F A (*15)), Susancheon(=2+3), Sinlyecheon(3] #]4),
Sinheungcheon(jeju)(Al 28 (415%)), Aggeuncheon(¢}-3), Yeonoecheon($d $]3), Yelaecheon(e) #l}3), Ongpocheon(-&- 3
1), Wonjangcheon(8 %-4), Uigwicheon(2) 7] 21), Thocheon(©] Z.31), Jeonpocheon( 4, Jongnamcheon(E'd-3),
Jungmuncheon(F--7), Changgocheon(’114), Cheonmicheon(# 7)), Hanlimcheon(3F% A1), Hancheon(3H3),
Hwabugcheon(ZH5-31), Hoesucheon(315-3), Hyodoncheon(E5-71)

Closed
Estuary

Byeongmuncheon(" #-3), Heulcheon(-&3))

Open
Estuary

Tamjingang(% %17%h), Gwanggakcheon(332H30), Damamcheon('3 %), Bugseongecheon(573 ), Bulgabcheon(E-7t
A1), Sanjeongcheon(*H7d #), Sincheon(Jin-do)(A A (A L)), Wolsancheon(E4H4), Jujincheon(F33),
Chosangcheon(Z}, Hyangdongcheon(3HE-3)

Closed
Estuary

FueBuesSuoox

Yeongsangang(% A4, Gahagcheon(7F83), Galgogeheon(Z57), Gyegogcheon(7]l 53), Goguncheon(117-3),
Guamcheon(T-%4), Gunnaecheon(Z-t] A), Geumjacheon(ZAF3!), Namcheon(Haenam)(2- 4 (31'?)), Naegogcheon
(1531), Madongcheon(PHE-3), Mapacheon(?}5}3), Manhwacheon(+3H3), Backcheon(Buan)(¥8 3 (3-¢1),
Beopjangcheon(H &31), Sanmagcheon(3FH4), Samsancheon(3FAH4), Sangdudongcheon(d+%3),
Seoggyocheon(*] 1L 7), Seogpocheon(™d F3), Songjicheon(Haenam)(%-4| 1 (3}'d)), Sinchangcheon(2 4-3),
Yanggancheon(%F7}5), Odongcheon(£.%3), Ogcheoncheon(<-3 71), Watancheon(2+5+31), Yonggyecheon(2-7 %),
Yongjangcheon(£-34), Unsancheon(£-4121), Wondangcheon(1 -4}, Wolhacheon(8 313), Yuyudongcheon(-F-
%), Uisincheon(2] 41 A1), Jalyongcheon(Z} %), Jangsacheon(Gochang)(EAFA(IL7), Jugamecheon(5 431,
Jisancheon(A} 2H4), Cheonggyecheon( #) ), Chundongeheon(3%-3), Tacbongcheon(Muan)(BlE-3 (F-<h),
Haggyecheon(& 7] 4), Haenamcheon(@2-71), Haelicheon(3l ] 1), Hacuncheon(&l2-3), Hyeonsancheon(&H4H),
Hwasancheon(3}13)

Open
Estuary

SueSuilwoag

Seomjingang( 2174, Gayeongcheon(”}%4 &), GangjincheonZ} 7 %), Gwangyangseocheon(Z4 84 A), Gunoecheon
(9] 3), Namsangcheon(s3-%), Daegucheon(Th 7-3), Daeyacheon(thoF3), Donglyongcheon(E-E3),
Donghaecheon(-53 <), Beolgyocheon(* 1 3}, Bonggangcheon(3743), Samducheon(}53#), Sangamcheon(%et
#), Seoghyeoncheon(® @ 3), Seonghwangcheon(d 2-3), Sumuncheon(&=5-31), Sucocheon(70]H),
Suncheondongcheon(i=%5-31), Sinpyeongcheon(21% ), Sinhagcheon(:1 8-3), Yeondeungcheon(-5-4),
Yeonhwacheon(?12}31), Yeongpungcheon(%d % 3), Ocheoncheon( 2 A1), Yongsancheon

(8113), Jugcheongcheon(% &), Childongcheon( %), Chillyangeheon( #31), Honggeocheon(- 4 %),
Hwayangcheon(ZH4), Hwajugcheon(3}53), Hoecheoncheon(3] 3 )

Closed
Estuary
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Gangsancheon("d:F), Goeupcheon(Inma)(iL-5-% (21 7}), Goeupcheon(Handong)( it 5-3(3H5)), Goheungeheon(11-&
), Gusucheon(T+ ), Namsucheon(shF ), Daegangcheon(th 4-4), Daegumicheon(th-1-2] &), Daedeogcheon(th
), Daesincheon(th A1 3), Doamcheon(’=$+), Dohwacheon{=3}3), Dolsancheon(33H), Duamcheon(F¢H3),
Duwoncheon(‘T¥ %) , Malyangcheon(®}15E3), Masucheon(P}<=3), Buhwangcheon(;-3H3), Bajeongcheon(A+4 ),
Sangheungcheon(“d-2-3), Songgokcheon(E 47}, Songsancheon(5AH), Sinheungcheon(2E3), Ssangbongcheon
(85-3), Amnamcheon($'2H), Yangjicheon(Goheung)(%¥4] H(1L3)), Yangchoncheon(9kE3), Yeongheungcheon(%
£ %), Yedangcheon( &31), Waucheon($}-$-3), Usancheon(Goheung)(-$-2F (1L-Z)), Wolseongcheon(# 4] %),
Yulchoncheon(&<=3), Joseongcheon(Z*4 7)), Jungheungcheon(%-531), Cheonglyongcheon(*s %-30), Poducheon(EF

#), Heungchoncheon(E-3&%)
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Table 6. (continued)

Gahwacheon(7}8}3), Tachwagang(FH 3171, Hyeongsangang(EAH4), Gohyeoncheon(1¥ %), Goggangeheon(F723),
Gonyangcheon(z-9£3), Gwangogcheon(#531), Gwangdocheon(*} % 3), Gwangcheon(333), Goejeongcheon(®) g ),
Gumancheon({7-%+3), Geumbongsancheon(E5-AH), Geumyangcheon(F %), Geumjeoncheon(w 4 H), Geumcheon(=
A), Geumpyeongcheon(= 5 3), Nagogcheon(}+3), Nasancheon(HH:H3), Namdaecheon(Bumnam)( th (3 2),
Namdaecheon(Jigsan)(5 T (Z A1), Namcheon(Changwon)(F 3 (), Daengcheon(*d A1), Dacheoncheon(tH ),
Daggogeheon(th =), Dagjangcheon(th*43), Dagjongeheon(tiFE ), Daejipocheon(th =] £ 3), Dachwacheon(t 2H4),
Deoggogcheon(8 #3), Deogpocheon(®] £ &), Dongbaegcheon(E%}3), Dongsancheon(E2}4), Dongcheon(Busan)
(534 (34H), Dongcheon(Jinhae)E3(F #l3), Dumocheon( % 3), Dundeogcheon(:t- 5 #), Maamcheon(®}23),
Milyongcheon(®] %3, Baeduncheon(¥}£-3), Bacglogcheon(# =), Baegcheon(Sacheon)(® (A1), Byeongsancheon
(8A¥4), Bonghyeoncheon(¥-3 %), Bugucheon(3+1-31), Sagokcheon,(*}=+%), Sadeungcheon(*H5-3), Sacheongang(*+4
74), Sannyangcheon(Geoje)(AHEH (71 4])), Sanhacheon(R8H), Samyulcheon(3H-&3), Samcheonpocheon(3HH F.4),

Open
Estuary

Samhocheon¢; Z ), Sangdeogcheon(’sH = #), Seosangeheon(*]4H4), Seojeonglicheon(* % 2] ), Sodongcheon(4:3-3),
Songjeongcheon(Nogsan)(3 73 H(541), Songjeongcheon(Songjeong)($73 H(5-73)), Songjicheon(Sacheon)(F-< (A F4)),
Songcheon(3-3), Songpocheon(s ¥ #), Sulyeomcheon(-+% ), Suyangcheon(=%3), Suyeonggang(5 %7,

Suwolcheon(5=%:4), Sinlyongcheon(:} 83} Sinmyeongcheon(1 8 ), Sinamcheon(*43), Sinicheon(l©]4),

SueFFuopyeN

Agogcheon(©+3), Eosincheon(®] 41 3), Yeonchocheon($1 %4), Yeongdeogosipeheon(%d B 2.41), Yeongjicheon(% A1 4)),
Olyangcheon($.284), Obangcheon($.#Hd), Osucheon(2.5-4), Wangpicheon($37 &), Oepocheon(%] E£3),
Yongjeongcheon(Goseong)(-+73 (174)), Usancheon(-3-2+3), Ungogcheon(:&331), Wolpyeongcheon(2 % #),
Yugyecheon(+7 71 ), Yugeumcheon(F23), ligwangcheonn(Y Z3), Imgogeheono{ 53, Impocheon(Y 224),
Iphyeoncheon(3] #3), Janggicheon(3713), Jangsacheon(Yeongdeog)(3A (% &), Tangancheon,(2H4) Jangjwacheon
C33H7), Jeongjacheon("d A3, Jeongpocheon,(*d ), Iwagwangeheon(@5-4), Jujeoncheon(F%1 %), Jugseongeheon(5;

13, Jugeheoncheon(% A &), Jungseonpocheon(s A L), Jigyeongeheon(#] % A1), Jinjeoncheon(%1H H), Jinhacheon(¥
3}4), Cheogsancheon(# 2H3), Cheonglyangcheon(d 3), Cheonghacheon(? 3131), Chugsancheon(FAF31),
Chilseongcheon(Songdo)(E A (4 12)), Taebongcheon(BJ2 ), Tachacheon(®l| 513}, Haseocheon(8}*1#1), Haglimcheon
(812 3), Hansancheon(3HH), Hwacheon(3H3), Hwangbocheon(3 B.3), Hoeyagang(2]oF74), Hyoamcheon( .41 4)

Nakdonggang(=HE-74), Seonakdonggang(M =57, Gaglicheon(ZF&] &), Gandeogcheon(7HH ), Goseongeheon(Nmhae)

(3 (F30)), Gupyeongcheon(7-% ), Naneumcheon(+-2-3), Namcheon(Busan)(8-H(3-41), Daedogcheon(t] =5%),
Daesacheon(t1A1H3), Dagjeongeheon(th  3), Dodongcheon(% %), Mogdancheon{=-3), Mulimcheon(F-2 ),
Muggogcheon(5-53), Mipocheon(?] 3 ), Bosucheon( 43}, Bojeoncheon(32 %1 H), Bongnamcheon(-5-'&4),

Closed
Estoary

Bongcheon(E-), Busancheon(*#4+4), Buyuncheon(}¥-$3), Sanyangcheon(Tongyeong)(:HF#(E)), Seoggogcheon(s]
), Songjeongeheon(Finhae)(F 73 H¢A81)), Sujeongeheon(=4 3), Ajucheon(e 3, Anjeongcheon(RH7d A1),
Yangjicheon(Namhae)( %] (2 3l)), Yeonamcheon(®1'2:4), Yeojwacheon(®3F3), Yeocheoncheon(®d 2 ), Oegogeheon

(8]=r3), Yongjeongcheon(Sacheon)(-£73 A (AH)), Udongeheon(-$-%3), Wonsancheon(Onsan)(HAHd(=1hy,
Wonsancheon(Tongyeong)( A AH(F-4)), Isancheon(P A1), Jangguncheon(*dT41), Jangchicheon(d 2] 4), Jungnimcheon
(&%), Cangseoncheon(3H ), Colyangcheon(Z % 4), Choeumcheon(3-8-3), Chuncheon(33), Hanglicheon(% 2] 4),

Hoewoncheon(] ¢ %)

Open

Estuary Daecheoncheon(t 3 #), Banggilcheon(d4 %)

Geongpocheon(Gunsan)(73 EH(AY)), Gyoseongcheon(at”d A1), Gungchoncheon(Z-E34), Dangjeongeheon(F732),

Geumngang(7+7d), Dongjingang(5-%17), Mangyeonggang(7H73 7)), Sapgyocheon(3H3.¥), Galducheon(ZF4),

Gwangcheoncheon(33-4 &), Geumgwangcheon(=-4#), Geumlicheon(=-21 %), Gipocheon(”] %3), Nampocheon(H331),
Daegwanggyecheon(th 3 7)4), Daepancheon(th #3), Dogancheon('=7+4), Dodangcheon(S3-4), Dundangcheon(Ed),

Closed
Estuary

SueSumon

A

Majungcheon(?}5-3), Myeongcheoncheon("8 3 ), Munsudongcheon(F5=%31), Milducheon(d +31), Bangyecheon( 7]
7)), Baegseogcheon( 4} ), Bongdangcheon(223), Biincheon(?] 21 3), Sadongcheon(*F&-3), Sagseoncheon(2H1 %),
Sangokcheon(’d-23), Sanghwangcheon(3H3), Seowoncheon(*] 93}, Seongyeoncheon(’d 1%), Sojeongcheon (4278 3),
Sollicheon(%#] %), Songnaecheon(113), Songcheoncheon(%:3 ), Sindaecheon(2l t ), Sinsangcheon(31734),
Yadangcheon(¢}3-3), Eoeuncheon(Palbong)(®1-<2(Z48)), Yeogcheon(& 7)), Yeomsolcheon(¥ &), Yedeogcheon(®} €|

3), Walyongcheon(2}E-3), Yongyocheon(# 2.3}, Ungcheoncheon(-2-71 ), woncheoncheon(‘# 3 %1), Eubnaecheon (51
A), Janggeomcheon(’3- 7)), Jongcheoncheon(GEH ), Jugyocheonn(F 7.3), Jusangcheon(5-3), Junglicheon(F &1 3),
Jigsocheon(# 4= ), Jinjangcheon(H743), Jinjugcheon(Z 5-7), Chadongcheon(3-5-3), Cheonuicheon(Z 2} 3),
Cheongjicheon(* 21 4), Chodaecheon( T 3), Taeancheon(El 2+34), Pangyocheon(Seocheon)(HL X (A14)),
Pangyocheon{Hongseong)(¥ . #(2-"4)), Heungincheon(F21 )

*National river
**(Gang is a Korean word for river.
***(Cheon is a Korean word for stream.
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Table 7. Identified characteristics of open estuaries (selected examples)
o Ha‘bltat distribution - Land use characteristics
Q. § Intertidal Subtidal
Water i fE€£:¢fZFPEEf  ELEEGSEGFEE
Estuary Level g3 £ T & 2 & 8 ¥ B ¥ Y g &8 § 2 =
shed 2.8 B g z g " & = 8 2 2 3 3 &
s 2 B B 8 2 £ S § §F 7 %
) @ @ 8 =5 &
8 = ol & Iy =
= = ”g
=
Geum Gyoseong cheon . .
i Regional Mountain (O x x x X X% x 2 A x x A x O x 4
gang (g 3)
Geum Gungchon cheon . )
- - Regional Fumnel O O A x x x x x 5 A x x A x O x 4
gang (FEH) £
Geum Daecheon cheon Regional  Funnel O 0 O x x x x x 6 A x x A A O x 5
gang (&4
Seomjin  Youngp L;ng cheon Regional  Funnel A X o ox o x o x o x o ox x 1 0O x x 4O x x %X 3
gang (323
Yeongsan Damam cheon . : -
sang RETSEON Regional Funmel x O O x x x x x 4 A x O x x & x 4
Hangang Hf;fff)g Natonal Momain O O O O x x x x 8 A x x A O O A 7
ii’o
Nakdong Taeh;lc}}eon Regional  Sandspit x x x x x O x x 2 x x x A x x & 2
gang (Hst)
‘.
0 -
i
% 08
T 04
0 -
U 62 04 06 08 1
Land use characteristics
Fig. 3. Classification system of open estuary.
Table 8. The number of open estuaries classified by characteristics
Type Mountain Sandspit Funnel
Near Low High Near Low High Near Low High
pristine, development, development, pristine, development, development, pristine, development, development, Total
Typel Type2 Type3 Typel Type2 Type3 Typel Type2 Type3
Watershed (OM1) (OM2) (OM3) (081 (0S2) (OS3) (OF1) (OF2) (OF3)
Hangang 1 - 1 4 21 6 - - 2 35
Yeongsangang 1 - 1 - 2 2 4 1 11
Seomjin gang - 2 1 - 2 - 11 13 4 33
Geum gang - 1 - - - - 2 2 1 6
Nakdong gang 3 15 10 7 24 11 2 17 28 117
Jeju - 5 1 - 8 1 - 13 5 33
5 23 13 12 55 20 17 49 41
Total > 235
41 87 107
Y FEE A2 28, 18, 09O 28, AL 13, X 08)0.8 Hbkon], 4 A EE B B AnGOE Prol 7 A BT ASskic
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Fig. 4. Location of open estuaries classified by characteristics.

Table 9. List of open estuary
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Eeme—— =) 22 Bxsta Yok 97 %M AN B,
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A 71 o] W
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y sk (type 15 OySh A vl%o] ¥& AT 77V
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Type Watershed Estuary
Typel Hangang Hangang(3H7)
(gffl) Yeongsangang  Jujincheon(F7% )
Nakdonggang  Gahwacheon(”}3}3), Gumancheon(-1*7+4), Maamcheon("F¢}+3)
Teiu Goseongcheon(1.43 %), Daepocheon(th £3), Dosuncheon{=5=31), Changgocheon(*s 131}, Hoesucheon
® @53
Seomjingang  Sangamcheon("3%}#), Sueocheon(+13)
. Type2 Dumocheon( 5.4, Dundeogcheon(¥ 5 ), Baeduncheon(ﬂﬂ-\'?:ﬁ), Byeongsancheon(*# AF3), Eosincheon )
S (M2 Nakdonggang (©1413), Yeongjicheon(% | ), Olyangcheon(£- %), Oepocheon($] £31), Yongjeongeheon(Goseong)(8-78 A
s (373)). Yugyecheon{++4:3), Impocheon(% £3), Jangjwacheon( =} 31), Jeongpocheon("d =),
S Hansancheon(3H:F3), Hwacheon(3}3)
Geumgang Gyoseongcheon(iL A 3)
Hangang Samcheogosipcheon(H% 2.4 %)
Jeju Jungmuncheon(ZF3)
Type3 Seomjingang  Seomjingang(’d X1 7%)
(OM3) Gohyeoncheon(GL 8 ), gwangdocheon( E4), Daejangcheon(ﬂl 747, Dongcheon(Jinhae)(E 3 (1 &),
Nakdonggang Sanyangcheon((:eole)(”"t?ﬂ(ﬂ A)), Seosangcheon(*X14F3), Suwolcheon(:2 ), Yeonchocheon(?1%3),
Jugseongcheon(S78 A), Hyoamcheon(E.Y3)
Hangang Gagogcheon(7}=3), Maeupcheon(7}1-5-3), Yangyangnamdaecheon(%F% et 3), Hosancheon(E.AH)
Typel Yeongsangang Gwanggakcheon(FZH3)
" (OSh) Nakdonggang Namdaecheon(Jigsan)(eF 1 2 (8] 41), Dacjongcheon(thE ), Sulyeomcheon(=% %), Sinmyeongcheon(Al 5 ),
£ Wangpicheon(3] ), Chugsancheon(Z2}F3), Haseocheon(3H4]1 &)
g Gyeongpocheon(Gangleung)("d ZX (7-5), Gwang}eongcheon({%r J%1), Gunseoncheon(T413), N
= Type2 Namcheon(Goseong)(s (1149 )), Dongmyeongeheon( ™ 31), Munameheon(E $H3), Mulchicheon(zr =1 3d),
(0S2) Hangang Bugcheon(*l"xr%i), Sampocheon(’%ﬁ’%i), Sanguncheon(’d-&31), Ssangcheon(%’ﬂ) Anhyeoncheon(3F8 %),

Yeongogcheon(

A+4), Ohocheon( 2 % ), Yongchoncheon(%

&), Jasancheon(A}:H3), Jeongdongjincheon

(352 &), Cheonjincheon(H X H), Chucheon(53), Haesongcheon(3] 4 7), Hwasangcheon(3H 33

OARISH(type 1; O - A4 54 A5
e 3 0% - ASA A4 B4 A%

}Oéﬂ
= 0.6 U}“l ol g7k

A7 3
E4 A%} 0.6 0] 4,

{type 2; 02) - AAM A 54 gl o] g B4 A57F &

998 (41

2O

b=

zoﬁmi‘,r-im,ltovorvoﬁ‘,.z

A

W, T8

0.6 Vgl 3174
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Table 9. (continued)
Type Watershed Estuary
. Donghongcheon(5-5-31), Bomogcheon(lL 5-31), Sowangcheon(4~%-4), Songcheon(Jeju)(E(#5)),
Jeju 2 N Zetx FE=
Aggeuncheon(2F23), Yelaecheon(ell 2]3), Jongnamcheon(Z =), Hyodoncheon(& =%)
Seomjingang  Gayeongcheon(”} %), Ocheoncheon(2 %)
Type2 Goggangcheon(Z74-4), Gwangcheon(34), Geumcheon(E3), Nagogcheon(q-%i@), Namdaecheon(Eumnan)
(052) (3 GEE)), Dasjipocheon(t] &1, Dachwacheon(S] 3 31), Deogpocheon(th <] 3£.3), Dong_baegcheon(%‘5—'14 A,
Nakdonggang Bacglogcheon(}5-3), Sanhacheon(:F3}41), Seojeonglicheon(*17d 2]4), Sinamcheon(: 9+3), Ungogeheon(:-
" =34, Yugeumcheon(--5-3), Janggicheon(37] %), J angsacheon(YeongdPog)(zo“\}zd(Oé‘ 1)), Jwagwangcheon
] @33), lujeoncheon(F A A), Jigyeongcheon(#] 7 3), Jinhacheon(Z 313), Cheogsancheon(24:H4),
é‘ Tachacheon(®ll 3-3), Hwangbocheon(3H 1 3)
= Hangang Gangneungnamdaecheon("d 52 tll A1), Sacheoncheon(*+4 1), Sinricheon(12]4), Imwoncheon(¢ ¢ 3d),
Jusucheon(-5~31), Cheongchocheon(% %)
Typed Jeju Yihocheon(®] %.7)
(0S3) Yeongsangang Chosangcheon(Z"d3), Hyangdongcheon(Z-% )
Geumyangcheon(= %), Geumjeoncheon(= 73 3), Nasancheon(L}:H), Bugucheon(}-7-3), Samyulcheon(%:
Nakdonggang  &3), Songcheon(4:31), Ahgokcheon(e}53), Iigwangcheon(2343), Jangancheon(d<+3), Jeongjacheon(d A}
), Cheonghacheon( &%)
Yeongsangang  Tamjingang(-%7}), Bulgapcheon(=3+3)
- Gangjincheon("3- % ), Gwangyangseocheon(*3%} 41 3), Dongryongcheon(5-53), Donghaecheon(E ﬁﬂfd),
Typel Seomjingang  Beolgyocheon('s 3), Bonggangcheon(-2-74%), Seokhyeoncheon(2] & %), Sunchondongcheon(z=3 53),
(OF1) Childongcheon(d-5-3), Chilryangcheon( 23), Hoecheoncheon(3] %)
Nakdonggang  Gonyangcheon(Z-%3), Jinjeoncheon(%12131)
Geumgang Gungchoncheon(z-& %), Daecheoncheon(th 3 )
Gasicheon(7H*]3), Geumseongcheon(=4] 1), Dogeuncheon(%-7), Samsucheon(3}3d), Seojungcheon
Jeju {(*153), Susancheon(574+31), Sinryecheon(A! 213), Sinheungcheon(Jeju)(X &3 (#157)), Ongpocheon(-& 3E ),
Wonjangcheon(€178-3), Uigwicheon(2)73), Cheonmicheon(31 7] 3), Hwabukcheon(3H+3)
Yeongsangang  Damamcheon(%H3), Bukseongcheon(3+4 ), Sinchon(Jin-do)(X A (A £)), Wolsancheon(2 AH3)
Gunoecheon(-r* 2] ), Namsangcheon(#33), Daegucheon(th 7-31), Dacyacheon(FoFd), Samducheon(H-1),
Type2 Seomjingang Sumuncheon(31), Sin}}akcheon(ﬂg—}?i), Yeonhwacheon(%1 3}31), Youngpungcheon(% &), Yongsancheon
(OF2) (£-4H34), Honggeocheon(2-7131), Hwayangcheon(3H¥31), Hwajukcheon(313531)
Gwangokcheon(#H33), Geumpyeongcheon(=3H A1), Dacheoncheon(CH:d ), Dongsancheon(F-2H3),
o Miryongcheon(7| &%), Backcheon(Sacheon)( % (*}31)), Bonghyeoncheon(3-& ), Sagokcheon(*F=3),
E Nakdonggang  Sadeungcheon(*15-3), Songjicheon(Sicheon)(%7] Z(AH)), Songpocheon(EX31), Suyangcheon(F=F3),
3 Ohbangcheon(2 %), Woosancheon(-$-2+3), Wolpyeongcheon(2 % &), Imgokcheon(¥ 53, Iphyeoncheon
(Jdd)
Geumgang Dangjeongcheon(a~d &), Banggilcheon(")-2 31)
Hangang Jangsucheon("35=7), Jeoncheon(%1 A1)
Jeju Sanjicheon(tH#] ), Yeonoecheon($ £] ), Jeonpocheon(% 3), Hanrimcheon($+ ), Hancheon(3H)
Yeongsangang  Sanjeongcheon(4+7% %)
Seomjingang  Seonghwangcheon( #3), Sinpyeongcheon(X %8 #), Yeondeungcheon($153), Jukcheongcheon(F78 )
Taehwagang(El 1), Hyeongsangang(384H4), Goejeongcheon(2] 74 ), Keumbongsancheon(%"%—ﬂ‘j}id),
Type3 Namcheon(Changwon('2-d(*$-8)), Naengcheon(*§ %), Daegokcheon(t]=7), Deokgokcheon(H J:.'*Zd)l )
(OF3) Dongcheon(Busan)(:&3 (*1-F)), Sacheongang(*}7}), Samcheonpocheon(3}% 3£41), Samhocheon(3 3 3),
Nakdonggang Sangdeokcheon(’d'H A1), Sodongcheon(A>F3), Songjeongcheon(Noksan)(7 A (54H), )
Songjeongcheon(Matsui)(% 73 (3-73)), Suyeong(=%7d), Sinryongcheon(%1E-3), Sinyicheon(21©]3),
Yeongdeogosipcheon(d .24 ), Osucheon(%-5741), Jukcheoncheon(%34 3), Jungseonpocheon(F-41 EA1),
Cheongryangcheon(*3 -3, Chilseongcheon(Songdo)( 43 % (4 %2)), Tacbongcheon(El%5-3), Hakrimcheon
(818 4), Hoeyagang(3]°H3)
Geumgang Gyeongpocheon(Gunsan)(73 ¥ (A1)

=
=k
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Fig. 5. Example of open estuaries,
Mountain (OM)

Fig. 6. Example of open estuaries,
Sandspit (OS).
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Fig. 7. Example of open estuaries,
Funnel (OF).
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Table 10. Identified characteristics of closed estuaries (selected examples)

o Habitat distribution Land use characteristics
a
= % § Low development High development
£ & = s 9 v — =
a g @ S 3 = & L, ¥ 8 9 EE T 5  Waterway ,
2 5 S 8 g - ¢ 5 = & g § ¢~ ¢
& e =31 =5 g B o =g £ Tow oo 8
[ Q n = ] = o =gl = B8 = = =
& 2.2 2 2 o 5 5 = N &% &8 ©
gz = = 2 g 2 82 Be
g‘ -+ g 5. é.
Yeongsan gang  Hwasan cheon(3}H4F3]) Regional Blocked O x 2 O x A x x x (O x5
Hangang Dasong cheon(TH5-3) Regional Blocked *x A 1 O X x x x O X 4
Hangang Samgeo cheon(} A %) Regional Blocked X A 1 O x A x A X 0O X 6
Seomjin gang  Yangchon cheon(®¥3# %)  Regional Blocked x Ao 1 O x x x x x x4
Seomjin gang  Youngheungcheon(% &%) Regional Blocked X X 0 A x X X A X X x 2
Geumgang Gipocheon(”7] 3£31) Regional  Lake X X 0 O x X X X X A O 5
Nakdong gang  Gupyeong cheon(7-% 1) ~ Regional Blocked A X 1 A x X b X XA X 2
Nakdong gang  Daedok cheon(th % 31) Regional Blocked A x 1 A x X x A A O x 5
e FEL 44 24, 11, 03O 24, 48 17, X 08)28 Brisiglon, 24 N A4 g9 Huglo® vhrol 7 ARE A5gskact
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Land use characteristics

Fig. 8. Classification system of closed estuary.
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Table 11. The number of closed estuaries classified by characteristics

Type Closed, Blocked (CB) Closed,
Typel  Type2  Type3 Lake  Total
Watershed (CBD) (CB2) (CB3) (CL)

Hangang 2 13 10 - 9 34
Nakdonggang 2 12 30 3 47
Geumgang 4 12 5 40 61
Yeongsangang 13 13 5 15 46
Seomjingang 4 14 3 17 38
Jeju - - 2 - 2

Total 25 64 55 84 228

Fig. 9. Location of closed estuaries classified by characteristics.
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Fig. 8. Example of closed estuaries, Lake (CL).
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Table 12. List of closed estuary, Blocked (CB1, CB2, CB3)

Type

Watershed

Estuary

Typel
(CB1)

Hangang

Gongchoncheon(3-27), Shinchon(213)

Yeongsangang

Galgokcheon(22731), Goguncheon(14), Guamcheon(T-%31), Naegokcheon(H} =), Yanggancheon(F{+d),
Ohdongcheon( 2.-31), Watancheon(9}¥+3), Uisincheon(2]4131), Jaryongcheon(#H%%), Jukamcheon(59t3),
Haericheon (&12]3), Haeuncheon(3]-3), Hyeonsancheon(¥ 2F31)

Seomjingang

Goeupcheon(Inma)( -3 (21 7)), Doamcheon(T$}3), Dolsancheon(E4F), Maryangcheon(H31)

Nakdonggang

Daesacheon(t}AF), Changseoncheon(Z413)

Geumgang

Milducheon( 531), Jongcheoncheon(ZF3 #), Codaecheon(Z th3), Pangyocheon(Seochon)(3& 1.3 (4] &)

Type2
(CB2)

Hangang

Gyosancheon(iLAF), Giljeongcheon(Z % #1), Naegacheon(H17H4), Dasongcheon(th5-31), Deol_(hacheon(E4 B3,
Dongrakcheon(E-213), Samgeocheon(3r713), Samheungeheon(-23), Seokjeongcheon(] g3y,
Sungreungcheon(-3-31), Onsucheon(:25=3), Ponaecheon(3£1] %), Samdongamcheon(}H-5-31)

Yeongsangang

Madongcheon(715-3), Mapacheon(7}3-3), Manhwacheon(2H8}), Baegcheon(Buan)( H (F-<H)),
Beopjangcheon(A ), Seokgyocheon(®] 7.3), Seokpocheon(?d 3£3), Songjicheon(Hainan)(%=] X (3l 'H)),
Sinchangcheon(A1 ), Yongjangcheon(£---3), Wondangcheon(2 @-3), Jangsacheon(Gochang)(EAH (L3,
Hwasancheon(3H:Fzd)

Seomjingang

Gangsancheon("3:H), Goeupcheon(Handong)(37+2 3 (3H%)), Daedeogcheon(T 9 ), Dohwacheon(=.8H),
Duamcheon(F%-4), Masucheon("=3), Buhwangcheon(}-33), Sangheungcheon(’s-2-3), Annamcheon(RFH),
Yangchoncheon(%FZ3), Yeongheungcheon(% %), Wolseongcheon(273 %), Yulchoncheon(&34),
Cheonglyongcheon(d §4)

Nakdonggang

Gandeogcheon(7H5] &), Gupyeongcheon(1-% ), Naneumcheon('d-2-71), Daedogcheon(tl =5 3), Mogdancheon(*
@), Mulimcheon(F-3 ), Muggogeheon(5-2-3]), Buyuncheon(--&-3), Sanyangchf_:on(ifongyeong)(/&Ookzi(%
%)), Yongjeongcheon(Sacheon)(&74 Z (A1), Jangchicheon(%] ), Choeumcheon(Z+71)

Geumgang

Galducheon(Z-31), Bangyecheon(¥71] %), Bongdangcheon(-7-3), Biincheon(¥] ?13), Sagseoncheon(2F41 ),
Sanghwangcheon(’d-33), Sollicheon(£:2] ), Songcheoncheon(%-743), Sindaecheon(l &),
Eoeuncheon(Palbong)(*1-23 (&), Yongyocheon(& 23), Chadongcheon(ZHz-31)

Type3
(CB3)

Hangang

Geomdancheon(7 @), Banglimcheon(*#%& ), Botongcheon(2 %), Seunggicheon(%7]3), Sir_ngokcheon(ﬁ 2r
7), Anseongcheon(2H33d), Eunhaengcheon(23) &), Janghyeoncheon( & %), Barancheon(H3),
Jucheongcheon(F7 )

Jeju

Byeongmuncheon( %), Heulcheon(Z3)

Yeongsangang

Gunnaecheon( 1)), Sangdudongeheon(’d%5-3), Yeongsangang(%d4H), Unsancheon(:E-AF),
Yuyudongcheon(H-7-%531)

Seomjingang

Namsucheon(#<1), Ssangbongcheon(*%-5-3), Jungheungcheon(Z3-3)

Nakdonggang

Gaglicheon(Z}2] ), Nakdonggang(=+%-7F), Namcheon(Busan)('2 3 (F-41)), Dagjeongcheon(tl]d &),
Dodongcheon(%=%5), Mipocheon(d] .3}, Bosucheon(:5>3), Bongnamcheon(:& ), Bongcheon(3-4),
Busancheon(-413), Seonakdonggang(X1¥H-57}), Seoggogeheon(™] F34), Songjeongcheon(Jinhae)(%-78 Z(%13)),
Sujeongcheon(=77 &), Ajucheon(c}5-3), Anjeongeheon(¢H7d3), Yangjicheon(Namhae)(%2] M (e-3h)),
Yeonamcheon(¢1 &%), Yeojwacheon(®]53), Yeocheoncheon(®d7d), Udongeheon(-3-53),
Wonsancheon(Onsan)($14H (£-4H), Wonsancheon(Tongyeong)(2 A (5 %)), llsancheon(Y4H), Jangguncheon
(&-3), Jungnimcheon(Z# ), Cholyangcheon(F#3), Chuncheon(73), Hwanglicheon(F-E]4),
Hoewoncheon(2] ¥ %)

Geumgang

Geumgang(Z74), Nampocheon('d ¥ ), Sapgyocheon(}} 7 3), Seowoncheon(*1-4 %), Songnaecheon(F %)
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Table 13. List of closed estuary, Lake (CL)
Type Watershed Estuary Estuary lake
Namjeoncheon(27d ), Donghwacheon(Z-3}3), Banwolcheon(3H &), . A5
Hangang Singilcheon(:1 4 %), Ansancheon(2+2F3) Sihwaho(*] 32
Namyangcheon(2%F21), Sinnamcheon(A1'd7#), Eoeuncheon(Hwaseong) o=
(o] 23(3H)), Taancheon(A13HH) Hwaongho(SH& %)
Namcheon(Haenam)(g- 2 (&1'e)), Samsancheon(3:17), Haenamcheon(3'H2) Gocheonamho(32H 43)
. T S 2 tide embarkment in front of
Teabongcheon(Muan)(ElHE-3 (5-21), Hakgyecheon(®) 7] &1) Muan CCC-QHCCS} M)
Yeongsangang . ) ome Bokgil tide embankment
Yonggyecheon(714), Jisancheon(*|4F3), Cheonggyecheon(*d 713) @ 7§alz A)
e e A
Gahakcheon(7}8}4), Gyegokcheon(AlS3), Geumjacheon(=<H31), Sanmakcheon(:F el E
=34), Okcheoncheon(=-% %), Wolhacheon(2 3H3), Chundongcheon(F%3) Yeongamho( €& <)
Songgokcheon(F34), Yedangcheon(<] 31}, Joseongcheon(Z3 ) Deuglyangman(5-2 5
= ol - ) _ Deuglyangman(Jeomammyeon)
Duwoncheon(‘7-8 %), Sajeongcheon(A}74 ) Sty
Gusucheon(7-4>41), Heungchoncheon(-F-&) Sanaeho(* ] &)
. 4] . . Wando reclaimed land
Seomjingang Daegumicheon(th 7] %), Daesincheon(t A1 %) (.71 %))
. - Jugam reclaimed land
Daegangcheon(t]73-3), Wawoocheon(2-$-31) EQ7kA )
1?354 Goheungcheon(11-2-3), Songsancheon(F4H), Sinheungeheon(A-23),

Yangjicheon(Goheung)(%¥<] (11-3)), Woosancheon(Goheung)(F2H(IL-F),

Poducheon(:Z7%1)

Haechangman(3l] Z7h

Nakdonggang

Goseongcheon(Namhae)(Z*d H (' 3ll)), Bojeoncheon(3. 7 &), Oegokcheon(2]<-3) Madongho(H5-%.)

Geumgang

Gipocheon(”] 3240), Dogancheon(=.7}3), Dodangcheon{=% %), Dundangcheon(E 2

), Sojeongeheon(4>74 ), Sinsangcheon(41443), Yadangcheon(eF &),
Waryongcheon($}-3), Jungricheon(Z-#] %), Cheongjicheon(? %] 2)

Ganwolho(H8%)

Majungcheon("}2- %), Myeongcheoncheon(™d 2 ), Sadongcheon(AH5-3),

Seongyeoncheon(’d ¢13), Yeomsolcheon(% 43), Yedeokcheon(c] ' 3), Daehoho(t] % %)
Woncheoncheon(‘tl # 3), Cheonuicheon(# 2]3)

Gwangcheoncheon(% 3 3), Jinjukcheon( 53) Boryeongho(:.% ¥)
Sangokcheon("d=- %), Janggeomcheon(“d-74 #), Jinjangcheon(Z -3, Bl
Taeancheon(El| 2+3), Heungincheon(-2-Q1 %) Bunamho(-*%.)
Geumgwangcheon(w %), Daegwanggyecheon(T 37| 3), Dongjingang(5-2175),

Mangyeunggang(%H73 7}, Munsudongcheon(F=53), Jusangcheon(=/34), Seamangeum(*} 7H=

Jiksocheon(A] A~3)

Ungceheoncheon(-%-3 ), Tugyocheon(F 31 %)

Seocheon tide embankment
M RALZ2A)

Baekseokcheon(® 41 &), Yeokcheon(% )

Seogmunho(*]4)

Geumricheon(5 2] %), Daepancheon(t #41), Eupnaccheon(5 1 4),
Pangyocheon(Hongsung)(F3(£4))

Hongseongho(Zd &)
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Fig. 11. Example of closed estuaries
(CBI1, CB2)
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Fig. 12. Example of closed estuaries
(CB3, CL)
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