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Characteristics of a Reclaimed Tidal Soil for Effective Resalization at
Saemangum and Youngsan-River

Doug-Young Chung, Hyejin Kim, Misuk Park, and Sang-Eun Lee'*

Dept. of Bio-environmental Chemistry, College of Agriculture and Life Sciences,

Chungnam National University, Daejeon 305-764, Korea
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The total area of a reclaimed tidal soil distributed on the south-west coast is approximately 156,600 ha, and the
soil contains high contents of sand and silt as well as highly saline. Most of the reclaimed tidal soils are used
as a paddy due to bad permeability and high groundwater table, resulting in easy accumulation of salts on the
soil surface by capillary rise. Therefore, resalinization may occur because of rise of groundwater table after
desalinization. The researches related to the reclaimed tidal soil mainly focused on desalinazation while most
of the researches completed were limited to yields of crop based on desalinazation. pH of old reclaimed tidal
soil is neutral or less than 7 while that of newly developed reclaimed tidal soils is greater than 7, that cause
N-fertilizer to be volatile as ammonia. Thus, the physical and chemical properties should be investigated to be
used as an arable upland instead of a paddy soil due to change in government policy. We need to develop
measures to make soils grow crops normally by identifying problems related to reclaimed tidal soils.
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Fig. 1. Change in salt concentration based on cultivated period at Poseung series in Gyehwa island (right) and desalinization period
for each soil layer at Namyang reclaimed tidal land under natural precipitation (left).

Table 1. General information of the reclaimed tidal land developed since 1920.

Year of Soil Soil particle distribution Soil Ground-
. Location . Layer Depth -
completion series Sand Silt Clay texture ~ water table
cm cm
A 0-18 5 77 18 SiL
B1 18-25 8 71 21 SiL
- Osan Junbook ) < 100
B2 25-75 29 56 15 SiL
C 75- 40 53 7 SiL
A 0-21 3 69 28 SiCL
B 21-26 3 59 38 SiCL
Hwapo Buyong . 70
Cl 26-70 7 61 32 SiCL
1920 .
C2 70- 4 58 38 SiCL
Jinbong’ Gwangha]’ A 0-20 18 50 17 SiL
Mangyung ) 90
Dachang, Seopo C 20- 14 70 16 SiL
A 0-23 19 67 14 SiL
Daeya .
1930 Mangyung Cl 23-60 36 59 5 SiL 73
Howhyun
C2 60- 41 55 5 SiL
1960 Mi M A 0-18 29 58 13 SiL 100
imyon angyun <
Y gyung C 18- 34 63 3 SiL
A 0-23 42 53 5 SiL
Oksuh Mangyun,
1970 > aneyung cl 23-64 57 39 4 SL 65
Gyehwa Moonpo
C2 64- 76 21 LS
Imhae Industrial A 0-22 35 53 12 SiL
1980 . Mangyung < 100
site C 22- 40 47 13 SL
G G hal M
2000 e Dwanghal  VAngyuns A 0-20 44 47 9 SL -
Gyehwa Moonpo Yumpo
ok shazet 2, o 5o AR =RE 2T edE At T1E)a1 3}8HdS BlaLsto] (Table 2) EH IHAA] EFE
SR Y BT AL, 58, W, £E, gEFol F o] E¢Fe] o|gfeldof FFE wAl= ALz TEkE 1920
2 o]2u] AZS 25em oY EAS HAEE, s d old A AL E5Ee MY v 19309
Aope, Telw AR Ade AER 2 el ol e JAAL fRR B30 Seht A% s
T ABES] YA BE A BHOZIE 100em ool £ Fo] EAsk: 2O RAEIGIT (NHAES, 2002),
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Table 2. Chemical properties of the reclaimed tidal soils developed since 1920.

: OM TN Ex.cations
Year O.f Location So.ll Layer Depth pH EC - Av.P0s CEC
completion series K Ca Mg Na
cm 1:5 dSm’ g kg'] mg kg'l -------- cmol+ kg'] -------
A 0-18 59 0.5 152 1.20 186 050 6.6 33 0.4 14.0
B1 18-25 6.5 03 14.5 1.00 142 0.60 6.5 39 04 15.5
- Osan Junbook
B2 25-75 7.1 0.3 56 020 21 050 48 4.1 04 13.7
C 75- 7.1 0.2 2.5 0.10 41 050 3.0 43 03 9.2
A 0-21 5.5 0.7 16.1 1.14 112 028 42 25 07 10.8
B 21-26 7.6 0.8 6.8 0.13 1 065 48 5.1 1.5 11.9
Hwapo Buyong
C1 26-70 7.7 0.9 43 0.16 5 090 52 90 3.1 17.5
1920 C2 70- 7.8 1.0 4.1 0.21 10 090 4.7 87 34 18.2
Jinbong, A 020 59 07 149 1.15 168 014 52 24 05 99
hal
(]})Waﬁg & Mangyung
achang, C 20- 75 05 26 0.16 8 029 44 47 11 103
Seopo
A 0-23 6.6 0.8 149 1.12 141 026 6.1 25 05 9.4
Daeya
1930 Howhyun Mangyung Cl 23-60 7.7 0.5 29 0.16 5 049 47 58 08 11.2
C2 60- 7.8 0.5 2.0 0.15 13 0.65 3.5 5.8 1.3 10.3
) A 0-18 6.2 1.6 15.0 0.90 243 040 43 33 1.2 9.0
1960 Mimyon Mangyung
C 18- 7.9 1.0 1.1 0.10 17 050 2.2 3.6 1.0 5.6
A 0-23 6.3 3.6 143 0.96 108 046 53 4.2 3.2 9.9
1970 Oksuh — Mangyung | 53 00 g3 24 28 011 22 070 26 38 31 74
Gyehwa Moonpo
C2 64- 8.3 35 23 0.15 23 0.85 1.8 4.1 4.9 8.0
Imhae A 0-22 64 1.3 12.5 0.80 100 040 5.2 34 1.2 11.0
1980 . Mangyung
Ind. site C 22- 84 0.9 3.7 0.10 22 1.10 3.0 48 1.9 9.9
H
GI‘ZE;Z’ Mangyung
2000 i Moonpo A 0-17 83 3.2 33 - 28 1.10 26 55 125 -
Gwanghal, Yumpo
Gyehwa P
ZHHX| EQO| 0|3teF EA  AuE 7HHA|L A &
Kwanghal
T SAAES TR S, WA, SX1 o AdE Mm:
7Rt PR 2 AT A o] 25k B e :2;2““\ Residum(z145)
Z, QE, W 2y WAE F 5740 EUEel AHuUS |
o} It} (Ryu, 2008). AUIEHIAY A E Appe] W e e 145
O]‘E 20 cm O]LHo]Eq EH = 6}—‘?—01] C%o] H]—i ﬁéEH ()2)\ Gapo Hasa Yumpo Moonpo Kwnaghal
1_4‘ (Flg. 2). _ ) js cm/_\_‘ ol | f_\_\ e ’k\;g;:"dwaler
Yang(2008)0] AR AlUHE B2, ol®, BBEO] U7 o el o B \
Clof =SSl 39
A9 WE AL ANE AwEy BEEO] sl 133 ‘
B 71y 7 Bt 7k3ol AR HA o 71

emi Grob 1 Bhe Qme} FAEE WHch 7HeHo| X
314917} wolx|ml Wk Heh A|5p¢l o150 18 cmeh

11 cmZ A TWH 7Po7kR] AleEs Aoz wrgsiedrt
133 Ryu(2008)7} RAS EOFEH EoFo] EAJS n|i}

;gc]ookEN u]/\}zl/\lokgg HH/\‘: o Q_}:Z_} %%l:~ %Bk—» E!H
S = Ego R o Aulolls & AT flou ke

Fig. 2. Catena and ground-water levels of soil series at the
Saemangum reclaimed tidal land area (Ryu, 2010).
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79l FdEo] A gt A& 2 *‘E%S 71zt 31dA
A e, FA A Mn BREE E3Fehe
zoltt (Fig. 3).

g A Aokl Ao dFsEE AuHEd
(Table 3) ZAME EFE BT ofEo| 7P4 &a1 B 742
& FARE Ao ZAEIT (Yang, 2008).

FhE ol EaArE 2000 AR GAFIREAA] T A]
T EkRAL ANE AR F 5710 BEYEeR FYE 0]
Lo (Fig 4), WsolAFE Bl =, 54 (B A5,
TR Z530 AR EgEe] wiEH ATk (Lee, 2008).

azan 7”‘«1 EGEE ol thE BEAS HAuEy
EZE AP‘“"EE (S = WAPEAYE (SiCL)7F 245t
A5 AR GRS FE (SL/L)7 EAsh A& 25
T2 TAEYGES} nARAYE (SIL/Si0)7F EAskE

B 2AEI9I (Table 3), 53] LSl 15k Bl

A9 7ol A9 me (92 W Aol il EAsH:
AR ZAFEG), Mg Ae ABAR EAehs X
380l v £ Bad)3F A= AR (Jung, 2008;
NHAES, 2002).

12)3L Fig. 5ol M Hie} o] QAbE I X|T 74
A e A3l whel 15E 48] $s) =l
M WA e vERfar of
= A9 FEA] 92 (non—mottle) E°U
=42 S22k gpa, ) 2
P, 529 M S S} SEolct (e,
2008). o]g_]_ Zro] Eoko] ez EAJo] & JTE njx=
Aol 9= 45~95 cm HYYRE E5EL2 50 cm AR =
o} (Lee, 2008). 18]al EEO] BEAL AIYE Bz WA
FER 2AE GO S AR, TALYE B gE

2 2ApE|gic 2ol e AgERE 4%

Fig. 3. Status of ground-water table and soil profiles for soil series at the Saemangum reclaimed tidal area (NHAES. 2002).

Table 3. Depth and salt content at the level of ground-water-water table measured at the soil series of Moonpo, Yumpo, and

Kwanghal at Saemangum reclaimed tidal area.

Soil Ground-water table Salt content of Ground-water
series Spring Summer Spring Summer Fall
cm %
Moonpo 18 20 0.12 0.44 0.10
Yumpo 37 18 0.07 0.39 0.08
Gwanghal 31 11 0.38 0.70 0.25

Soil series
Taean

Junbook
Gwangpo
Poseung
Bokchun

TTTH

Hanbit Samho 42

Fig. 4. Distribution of soil series (left) and salt contents of surface soils (right) at Youngsan-river reclaimed tidal area.
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Fig. 5. Soil profiles of the soil series at the Youngsan-river reclaimed tidal soils.

Table 5. Chemical and physical properties of a reclaimed tidal soils in Saemangum area.

Soil particle

il Ex. cation e il
SO{ Horizon ~ Depth pH EC oM distribution Soi
series texture

Ca Mg Na K Sand Silt Clay
cm 1:5 dS m' % - cmol kg'l %
H AP 0~13 6.8 4.69 024 12 045 14 0.08 948 1.8 34
asa
Cl1 13~21 7.7 3.13 031 15 033 14 0.10 924 3 4.6
AP 0~10 5.6 15.63 056 12 141 4 023 697 253 5 SL
Yumpo
Clg 10~55 55 9.38 047 13 131 39 011 759 209 32 LS
AP1 0~8 6.7 9.38 080 15 36 24 026 47 46.5 6.5
Moonpo AP2 8~18 3.1 12.50 024 15 35 32 039 517 42 6.3
Clg 18~70 8.1 20.31 019 16 28 36 050 87 10.5 25
APlg 0~12 7.4 10.94 081 35 44 29 055 266 681 53 SiL
Gwanghal AP2g 12~22 8.1 14.06 035 29 53 44 114 367 548 8.5 SiL
Clg 22~35 8.0 14.06 063 19 56 27 12 193 606 201 SiL

W A2 ARFE, nAME, B RO BEAS 7HAAL 9L
= Ao& ZAEITH (NHAES, 2002).

AR EFo] EOFUAREE 54& AR A4
o] FEFO A AEH 30 cm oJHollA= mARRFFoO]
50% oA &Ash oS majr) oF 40%, lE)al HES}
10% ©|8}2 A3}l QJth(Park, 2008), wahA HE A7)
of 717k w|AlREo| S7MkrE B 39 27]= 3
axsto] vigrt EFelRich Le|al BEofol| ZheiA= Aay
T 84 gt S vA= BEY pHE H23d X
5= ARt U] BEgE KRl 7 o) YrHES
o2 ZAEIY 2Pal HARsee AN BE Bl
A 4dSm oo R FEA7} k= B3 Aow
T, T1Ejal A B ApTY] YERES AR HE
Fe G5O S 8.5%7F HHE EAFE|GIT) (Table 4),

2hH KRCC(2010)7F @AM ZHA] T A+ B4 T
O 72 AR AWE A EHY ZARAGA] BFE ESF pHE 7
oliolr] ECE ZHEo] Afa7|of HAREE 8 dS m ! oAte
2 ZAFET) (Table 6),

A 12 B4
Boll &= o5, 2els, 1Eal SAEHAEA] B4
3PHAEAS Al R H(Jung, 2008a,b; Lee, 2008a) X &
9] pH= 5.6 o]tz ofab ol £5hH {7l Ede dut v
Pi=hot tha Z o QAR Ut F7 A EFET
- 22 o) 42 mg kg ©I{T} (Table 6).

Ryu(2008) {F3ggt vio w=w ZHEtiE EqfET4d
s Amne ARiEx o) g QE, 1oln BEE

NES gAUEe} % 1eu BLEPFS 1

7 AASE 2AU B, GE, 223 BEFS ol

A oIl Wl Al Bl E4550 BEEL 57

Shsich (Table 8). FAPITIHA AlREA] EZlold &
.

PG ZARE AT ARE(ENLE) B
SIFt BE FA)H o] 1bom olshE EFAE 4%
we) EAVgS] TAN 2 ke om ' Rk Ao
2AbE|9ch (Fig. 6),
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Table 6. Chemical and physical properties of a reclaimed tidal soils in Youngsan-river reclaimed tidal area (KRCC, 2010).

Name of Field pH EC CEC oM Avail. P,Os Ex.
Ca Mg
dS m” cmol+ kg'l % mg kg'] -------- cmol kg'l -------
Hanbit 7.6 8.3 13.18 1.74 15.5 1.25 4.28 6.48
Samho 7.5 8.7 18.33 1.33 17.8 1.83 3.86 8.61
Jangsoo 7.3 14.6 14.13 1.06 16.4 1.51 2.68 6.92
Maebong 7.5 10.3 15.90 1.29 18.3 1.43 3.93 7.68
Others 7.6 12.0 16.14 1.02 19.6 1.67 4.57 7.66
Table 7. Chemical and physical properties of a reclaimed tidal soils in Youngsan-river reclaimed tidal area (KRCC, 2010).
Soil series pH OM P,0s CEC Ex.cation
K Ca Mg Na
1:5 g kg'l mg kg'] cmol, kg'] ----------------------- cmol. kg L —
Yeosu 5.6 25.6 30 16.9 1.13 4.7 55 3.8
Pori 5.5 26.6 42 17.5 1.25 4.6 5.2 4.1
Gumjin 53 26.9 16 19.2 1.63 49 2.6 6.0

Table 8. Changes in bulk density and soil hardness for soils series of Kwanghal, Yumpo, and Moonpo at Saemangum area during

five years after completion of reclamation.

Soil Bulk density Soil hardness
series 1" yr 5" yr 1" yr 5% yr
------------- g IOt — mm
Kwanghal 1.605 1.354 19.2 19.8
Yumpo 1.586 1.548 18.5 23.6
Moonpo 1.548 1.535 19.2 26.1
O o we SHUES S lon Ao o] e
e Sersiohn el gt SAUEe] W 7] Eoko)
o e Bon WSS Al AT $HUEY 27 ki SAUE
1018 1.30 g cm ® EZ0A] 0,68 Z=22=TF (pore volume) £3 &

15-20

Soil depth(cm)

20-25

25-30

30-35

Fig. 6. Soil hardness measured at the reclaimed tidal area of
Youngsan-river.
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mm OO 2 ZALEAT} (Gerard, 1982), E3F Sk A
EE % 0-25cm ZooA= 0,637 0,51 cm ©|L} 25—55cm
ZololA Ae] vk B9 0.1 223 it
AeE HSlTh
THAEGE B @

L

.

FAP|AE & o QU5 i

0.10 cm hr & YERYQ, £4UE 135 g cm © B4
0.38 ZI48F £2 0,06 cm hr 'S Uehyiglon, 84
W= 140 g cm TEFRO|AE 029 34T 82 50,04

O 1T ©

cm hr ' Ueljgch E3t 437 ‘?:_‘E 1,45 g cm OI]H“

0.24 34 8% 5 0,06 cm hr S UERYS )
T 1.50 g cm PoA= 011 B4EF £ 3 0.02 cm hr |
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2he 02 Vel 542 B9t (Chung, 2012), ol X
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Table 9. Soil physical properties and saturate hydraulic conductivity of Gwanghal series and Taean series.

Soil depth Bulk density Soil hardness Kat Remarks
-3 -1
cm g cm mm cm hr
0-25 1.34 13.8 0.63 (0.31-0.72)*
25-55 1.43 21.8 0.00 (0.08-0.14)*
55-95 1.37 19.4 0.37
95 - 1.46 17.4 0.46
() indicates the value measured at the Youngsan-river
Table 10. Soil mechanical properties of Kwanghal series.
Period of reclamation
Category Depth o) !
5 21 33 52 65 (n=13)
Col Soil surface 0.026 0.035 0.047 0.052 0.055 0.966
o Subsurface 0.025 0.032 0.041 0.047 0.050 0.974
Liquid Soil surface 36.7 354 332 28.8 25.5 -0.984
limit Subsurface 37.4 359 335 29.3 26.1 -0.988
Atterberg .
. C Soil surface 23.5 22.6 20.2 17.9 16.3 -0.990
limits Plastic limit
%) Subsurface 23.5 233 21.0 18.4 16.8 -0.982
Plastic Soil surface 13.2 12.8 13.0 10.9 9.2 -0.917
index Subsurface 13.9 12.6 12.5 10.9 9.3 -0.977

oF /g7 Stk Colegl2 HE, 7=, Atterberg

limits@H= Ao BAlo|L} SEalefal

Ho| Albge 7}

A|a1 QJt} Kim (2008) ¥r3Est vfof w2 A= S8E
EoFo| HABIAQ} 2B 1183 ARG AAEHA|

7 I R0l o e uq EEREE

5_4 HE alero] =
22 33¢ALE A

rh >i

/\H_L}oku A

How Bgap] b 2
slojo} gk, ofefet AlY FUE
71ellA] Al st o) Ee]

A2 Aok Sk,

Mie geld 5 249 of
EoRIaE Aol SAlElofof & Ao B
ol Uk

2t AFeE WA

B2 A3tglo] g mAE

}:

rlo

Hl=o0

—|‘

S

oL

-

mrz

mlo

e

Ro] flolow 24T} &

| 234 =] %lct (Table 10).
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