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Lee, Jong-Mun" - Cho, Yong-Hyeon™ - Kim, Yoon-Ho™~ - Park, Sung-Woo

Ph.D. Candidate, Dept. of Landscape Architecture - Environmental Planning,
Graduate School of Kongju National University
“Professor, Dept. of Landscape Architecture, Kongju National University

“"Master’s Student, Dept. of Landscape Architecture, Graduate School of Kongju National University

ABSTRACT

This study was carried out to investigate and analyze the environmental characteristics of restoration areas in the riparian
zones of the Han River, and to quantify the amount of topsoil organic carbon storage. As a result of investigation and
analysis of 21 survey sites, the total number of species planted was found to be 17, and the mean number of species
was 2.86%0.13 species per site. At least one species and a maximum of 7 species were planted at each site. The mean
diameter at breast height was 9.1+0.6cm, the mean height was 6.2+0.3m and the root content in soil was 0.13+0.18 g/cm’.
As a result of the analysis of the soil characteristics, 6 out of 21 items, such as the bulk density, solid ratio, gravel ratio,
soil hardness, sand content, and pH increased as the soil layer deepened. The topsoil organic carbon storage by layer was
11.54%1.08 ton/ha at 0-10cm, 8.69+0.81 ton/ha at 10-20cm, 7.97+0.79 ton/ha at 20-30cm, and the total from O to 30cm
was 28.21+7.31 tonfha. The highest amount of topsoil organic carbon storage by land use in the past was 35.17£5.31
ton/ha in agricultural lands, followed by 28.1618.31ton/ha in residential areas, 21.87+9.05 ton/ha in commercial areas,
19.23+12.48 ton/ha in industrial areas, and 17.07+11.33 ton/ha in the barren areas. The highest amount of topsoil organic
carbon storage in the restored areas was 38.46%3.14 ton/ha in 2006, followed by 28.57+7.84 ton/ha in 2016, and 16.78+6.06
ton/ha in 2011. The results of this study are expected to provide a basic database and evaluation criteria for enhancing

the carbon abatement effects of the restoration sites in riparian zones in the future.
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Ad e AFse Atk AL A 2048 A B4 Ao, oA AR =F
WA E R HF 286+0.135 224 & V) 5olA A 77
] a2 i 0.13+0.18g/cm’©
=i~ )EDL% /HE:JH]’ 7§ E’-"/H ‘6]-\1]:’ pHE %_

cm, FILE Hi 62+0.3m,

Fo8, 4718, A4 5 157 GBE 2907} oS

Itk EFERS 2 EHS
7} A AFE bl AS® ek, YeiA Qg
Washe A0 deth 29 BE 4702 43%S
0~10cm®l| A 11.54+1.08ton/ha, 10~20cm+= 8.69+0.81ton/ha, 20~30cm7} 7.97+0.7%ton/haZ A] 0~30cm7}A] 9] Z
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2 7MY =93, FAAY 28.16%8.31ton/ha,

AR A Y 21.87£9.05tonfha, 33 A1 19.23+12.48ton/ha, L}A] 17.07+11.33ton/ha
£0 2 Jelgth 2ANEE T E $71ekA AAES 2006 2

ZAE B9 o] 3846+3.14ton/haZ 7Y =9k, 20161

B2 28.57+7.84ton/ha, 2011 E-U X9 16.78+6.06ton/ha = O & EA T B AP A= G5 F g Bz

waAz &% 20L

Ao : HE, BRAT, BHEY,

. M2

A o] % AFdske] FAEO R o] AkslERA(CO,) % 71EF
227}2~(GHGs) & t715%7F A Z7F819 2™ (Schlesinger,
1999; IPCC, 2001: Le Quéré, 2009), ©1E 7t & o]atsleki
(CO) = 314 A5 Aol ofal] 20M17] <t 543 S71sk
THLal, 2004b). A7+ 2Wste] FHel SATIA T F71
nEt 7] 2% B aeE AS, Wk A e4Ed 5 A
HOE FAZE op7|H AL Q1o o]Hd 2T FEE HA
St A 800,000 7 AE Sl 52 e th(Park ef al,
2014), WMEF 2 AR (okshe A wE ] 80%)
ALZ 93 Aolu, YA (10~30%) & F2 EXo|& H3},
E3] 2H AR Qg AItHIPCC, 2001; Le Quéré, 2009;
Park et al, 2014).

7|5 st g A7 WEATE 2 g ouA] A
T oouA] o]d & ALY F ¥ WHE B3 Tttt
(RDA, 2013). 3%t o
AFAZE 771 ES B4 e 7]

£ Alojste 83 718 F shubEA], kA
EI Sl R B = O i s —ii 71%01
(Lackner, 2003; RDA, 2013)
é]_, Eo]: /Lg‘:’ ul
200da), S theo 2 & E‘r/\XVh 9] E°H A Xi A
AE(AA 5) 9 3~4u), th719] oF 2~3u] Aol th(Lackner,
2003 Lal, 2004b: Waring and Running, 2007: Smith ef al,
2008). ES> &7 AiA 7P & gAARIE s,
A AAACRE &4 AT F e 7P & g 7t
A A F shu2 HrksElo] 3dch(Jobbagy and Jackson, 2000:
Garcia-Oliva and Masera, 2004: Franzluebbers, 2008: Palosuo
et al, 2015: Me and KEITI, 2014). ©]2st E& etAhes 72

2T 76
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284, EXO]E

A 712AE Ay 2 HrIEe] € AR JEn.

A7 A =47 M7E
(Guo and Gifford, 2002)
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and HGWMC, 2013). 83771 A1 s+ A

E F2WelA 4R 710 5AF 248 & 9 4 T
domA, +ABAN 4E A48 B kel s B

4 9 g uEd R A 719 4= k(o and Park,
2015). 7d<EAlY) 739, 19999 e A o] T 20000 d H-

B 20179 129 27HA <k 187 vimE EXE 13612km’ 2
Al o ‘?‘;@ (L403.7km’, 20174 713) whH] <F 1%°1},

ol we} T EX] wjg gl EEofof & WAL 1390088
km’Z o 99%0 23HME and HGWMC, 2018).

2 - Qo] B §7l8a0 BEG A7E HPAY
(Jeong et al, 1998: Won et al, 2002: Lal, 2005: Suh ef al,
2005; Lee et al, 2009; KFRI, 2010: Li ef al, 20105 Ju ef al,
2015: Kim, 2015: Seo ef al, 2016: Liu et al, 2018), 574X14
(Bird ef af, 2002: Lal, 2002 Leifeld ef al, 2005 Park ef al,
2008a: Yang ef al, 2008: Kim ef al, 2012: Woo, 2013: Han
et al, 2014a: Cho ef al, 2015: Cho et al, 2016: Lee et al,
2016), TAAY(Jo, 1999 Park and Kang, 2010; Jo and Park,
2015: Seo, 2015: Zhao ef al, 2016: Jung ef al, 2018)% At
O AFHUTh Edh EX|o]&MSHGuo and Gifford, 2002:
Don et al, 2011: Li et al, 2012)9 W& Eoketh A 2eF W3}

o tisiAx = e =o] girh AT s AWAE tde
548 529 RE gt TEE olsdhH] 5 XE
TR GEgstet A+ vEsith

shRxZs|X| | 474 45(20194 8%) 13
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7] & FES Fol7] g A H4 37k AE A
= AlFsl7] fsiMe =2 37k B v AdEE Fes)
dh= A77F 2235 tHJo and McPherson, 1995). Z&v} 44
T =2 2L 27] AEA Aol e gt g3
7b o AERIR, &4 A 9 FF 715S 5417171 S8l
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nehd, & Are FF 22
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Figure 1. Location of study sites selected in riparian zones
restoration area of the Han River watershed

Legend: @ Studies site [l River area Riparian zones

random sampling) < £ AAE HASANTHJo and Park,
2015).
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T oH, EY AIEAF7E &olg 2018 10~11€e Lt

7, A 34, EY S0 E st 3 AR At
Ak AR7F AstAl g ol v Eof sl 9 o
A7+ ol 3H(KFRL 2010), 7171 5l &3] thAA A, ]
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Table 1. The list of study sites at restoration areas in riparian
zones of the Han River watershed

Num. | Management number Address

150, Sangbaek-1i, Heungcheon-myeon,

! Yeoiu 4 Yeoju-si, Gyeonggi-do
. 76-1, Chohyeon-ri, Daesin-myeon,
2 Yeoju 5 L. .
Yeoju-si, Gyeonggi-do
- ~ — .
3 Yongin 34 352, Haegok dong, Cheoin-gu, Yongin-si,
Gyeonggi-do
A Namvaneis 65 1708-33, Bukhangang-ro, Hwado-eup,
vangi b Namyangju-si, Gyeonggi-do
5 Chuncheon 17 643-4, Anbo-1i, Seo-myeon, Chuncheon-si,
Gangwon-do
6 Gapveong 7 118-1, samhoe-ti, Cheongpyeong-myeon,
pyeong Gapyeong-gun, Gyeonggi-do
7 Gapveong 4 108-5, samhoe-ri, Cheongpyeong-myeon,
pyeong Gapyeong-gun, Gyeonggi-do
8 Gapyeong 13 189-4, samhoe-1i, Cheongpyeong-myeon,

Gapyeong-gun, Gyeonggi-do

592-107, Munho-ri, Seojong-myeon,

9 Yangpyeong 147 Yangpyeong-gun, Gyeonggi-do

664-10, Gangnam-ro, Gangsang-myeon,

10 Yangpyeong 142 Yangpyeong-gun, Gyeonggi-do

555, Geomcheon-ti, Namjong-myeon,

i Gangju 173 Gwangju-si, Gyeonggi-do

8-7, Musu-ri, Toechon-myeon,

12 Gwangju 123 Gwangju-si, Gyeonggi-do

579, Hoehyeon-ri, Yangpyeong-eup,

13 Yangpyeong 260 Yangpyeong-gun, Gyeonggi-do

320, Hoehyeon-1i, Yangpyeong-eup,
Yangpyeong-gun, Gyeonggi-do
77, Angdeok-1i, Gaegun-myeon,
Yangpyeong-gun, Gyeonggi-do

14 Yangpyeong 262

15 Yangpyeong 263

561-2, Botong-ri, Daesin-myeon, Yeoju-si,

16 Yeoju 47 Gyeonggi-do
. 51-4, Yuun-ri, Pogok-eup, Cheoin-gu,

17 Yongin 02 Yongin-si, Gyeonggi-do

18 Yongin 43 12, Yunrp-ro 90beorl1-gﬂ. Cheoin-gu,
Yongin-si, Gyeonggi-do

19 Yongin 250 23, Dgngbu-ro 162b§on-g11, Cheoin-gu,
Yongin-si, Gyeonggi-do

20 Yongin 163 23, Dgngbu-ro 162b§on-g11, Cheoin-gu,
Yongin-si, Gyeonggi-do

2 Yongin 165 325, Ho-dong, Cheoin-gu, Yongin-si,

Gyeonggi-do

F7182% AASL Qo] 30em7HA =9 (0~10, 10~20,
20~30cm) 2 W& Ul 37 A”S A3k F 189719 Bk
ANEE AFHFA ATFZAREA71F(RDA, 2012) 2] B
Aupol] wa AA| A ek o]gled-S EASATHE, A
E} 3oty B4 A9 EY NEE Y A W 55U

rr o HN

9 ABE BH0gY £l = 637) ABS BAENS). A
&3 e 3 AR ES AIE A3 S s, AF
AR 7EA S BAIZE T F e A
sieving apparatus, Eijkelkamp, Netherlands) & o]-&ate] #A]
L, e FEFE SRTE ARESY 025mm AE F3
AA FAE EY HEE Rol 60T 2
AE Z439H(Nelson and Sommers, 1982: Reeder and
Schuman, 2002).

S AR AR WellA 3 AHE AAske] 30cmx
30cme] ALFTE YT ol FalE, UlFol] Holgls 4
AL BE A ASITHKERL 2010). o] & AA7IY=E oF& 7}
AR E w9, 9A 52 AR, WEF Yol 39S A
o] o} Aggaz usle](KFR], 2010), 85C AZ7]9
A 24N 7F AZANA FAE SHATHKERL 2007). ES 3
A BE B4 9 g4 T BnE 8] SPSS statistics 24
£ AREsle] A9 BAHEY(one-way ANOVA)S Alddsha,
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HA
SATE.

O_L,
jins
I-

r—{m
1%
)
T

—1—‘1‘ o‘l’]mi'l"

of
)
X
o
fu
O
lo
ox,
o
o
oxl
1
\E‘L

4. 77| HEE

E NEE SHEE Tl FAE ST 470 2,
A%7)(DS-FCPO49, LAB24, KOR) ol 105CE 24417} 59k
AZANA FAE S 3AHUSDA-NRCS, 1992: Edmondson
et al, 2011). EALEE AF e Zo¥ N5 AFTHS 7]
o] B2 uro] Alskelal, Agule] A4 A5 ol EY

AEAA 4AA7] 2mm o)de] A FAE S8 THKER],
2010). AAY FHS AX AZXHE do| BEY Mg JiE
2]7)(Flash 2000, Thermo Fisher Scientific, UK)E ©]-&3}
AAANHe R frles S 20T SAYE, MY
H, 7184 S o]&ste] Aol A AAFEE A,

04

S HA o2 Fhatste] EoF Zlo|7A 9] F fUlvA AYH
< At B f71ea A% 2424 (Boix-Fayos ef
al, 2009; KFRI, 2010: Rodriguez-Murillo, 2001; Mufioz-Rojas
et al, 2012)< ol 9} 2.

SOCS(Mg/ha) = T x BD x C x (1-CF)
SOCS: B #71"a A T: 2] F7(cm),
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A T AL gAY WA AR we
1.176~11.233m"* W24 B¢ 3487.6£161.9m>01 2, sy
TE 40~150m7HA Bt 64.052.7mell S1Xshe AR U
Sk AR 1~123%01, H 37102%% 7T HA
AXBIA T tgA] TR o) T8 EX|o] &2 FAX| 7} 570
2(238%), AAAY 3MA(14.3%), 7A 10704(476%),
=2 IM2(14.3%) 2 AL, ddAe] #A EXo]&-2
FAAZE 3M2(14.3%), 3REA7F 27022(95%), +HEA 2
Ma(95%), YA 402=(19%), 787 1071 4:(47.6%) ZA
FAAGE E4A7F 7 B4tk ME and HGWMC(2018) 9
HINNE o] B gle dok569%)E A9l 574
7} AA Y 251%Z 7 B AT ZAESH, tdAE B
A9 8- A FAEZ F5H o] 10/14(476%) =2 71 B9k
T, 98 A7 B FAHE YdeR g8H AHo] 9la
(429%) 9om, Bzt ZuksiAL 2o A F o B
A IHE FAEE 2ol 214(95%) 2 AR A, S
T AR 9 EAHEL 270 TE A2 9ate] YA &
ZERZ JEHATW} o] F FEo] A FF A o
I ZEF7E EAE, Alzke] B At YYEoR &

o

102 YER,

A

rir =2 rlo

2. A4

o
ol

3R] AAst FEe & 1ThReH, gAY Hit
2.8620.13F 0% Ha Ul 5llA Ho 774 750] A% A
o= Yty AEETE 22 A9 0l FE2 e
(Quercus acutissima) H4.1%= 74 =9kom, “elVRE( Zelkova
serrata) 255%, &35 Quercus serrata) 85%, 235
(Quercus aliena) 36%, =37 (Quercus variabilis Blume)
32% 22 Yehgdth AAUEE 100m g 55 ©14F 105 v
Tl ZHo] F 2MA F GNAU29%) B P wekom,
10~155 wlgkel 2- o] 5714:(23.8%), 15~205 wlgtel 214
o] 6701 4(28.6%), 207~ 017320 Aol 1704:(4.8%) 2 ¢t 115+
04%/100m*2 Yebgtt) Jo and Park(2015)¢] 10.45/100m’
Hoe Za s3oy, =) A4 d ] P32 (CAER, 2014)
165/100m’ ok S ol itk

FAAZAL i 91406cmZ Aol wWE W= 05~
3demSAtt. 6em ©13ke] HEo] WA 2475 5 13957(56.3%) =
7HE gteH, 7~10cm mlvre] 397(15.8%). 10~15cm w]%k
o] 415(16.6%), 15~20cm W50l 235(9.3%), 20~25cm V]
o] 47(1.6%), 30cm ool 15(04%) 2 ZAHEATE Jo
and Park(2015) 9] Aol A= 6em ol8te] HEo] A9 47%
= 9k 10% 7HF Apol7h e A= Uehith M) AellA
T 249 A 5d o} # BEUAE U E ARG, B
AFoME A F 24 ol | FUATH EFE o] A

16 sI=xZsR| M| 478 45 (2019 8%)

6240.3m= th/gAel w W= 12~15me]
- 2m ol8ke] FEL AA UTF F 737(296%), 2~5m
The 445(178%), 5~10m P9 945(381%), 10~15m
Bhe- 343+(13.8%), 15m °)Ao] 25(0.8%) Z Ureldol ulel
5~10m9] o] 71 B2 AL E Yepth ¥4 2 23
o Wk 0~25cm7HA Bt 0.9+0.04cmel A2 1
ERy, SIHAY S i 397+041g/m™ 2 JeRg,
)

A2 A ZAFE T

el 3RS Wit 13:018g/cm’E H4 014 Huh 073
g/cm’E VERTE Suix] BAHEA (one-way ANOVA) 2
3 Z9E R e K F=21.740, p<0.000) 9 F2]3 fo]S
HolE= Zog AU 0~10cm F7HlA ] e o
T 0.2640.4g/cm’(68.4%) 2 VFEFET, 10~20cm -7+ 0,07+
01g/cm*(184%), 20~30cm 7+ 0.05+01g/cm*(13.2%) 2
E S07t AoASE e g2 Eolte ALE Uy
t}h Qin ef al(2017) 1A AFAGFHY 0~20cm7HA] 9] Be] ek
& 41£2.29¢/cm’, IO E 564261g/cm’2A £ A3
9} zpol7k AT ol 2@ 717k A&H| R AP} 24
H A 124 o]3le] BYx]o]7] ufFol Vel xfelgty dht
Ht} Bae and Ryu(2015) & 9140 248 Heke] &1
4SS, JEEATE 2 549 A4S B Im o
% 10cm ol ] $Heko] 60.4%, 79.6%, 66.1%, 73.4%7}+ ¥
EICE g ) 9lef, B Ao} fAket AE Hole A
° 2 yehyith

l"_\_4

N

e

o

AT

Clo

g
ot PF

3 B 3

B2 2171 49] Z$1E(0~10cm, 10~20cm,

20~30cm) EY EYA 1270 58 A} B4 A3 67
2%, 48, INE, 39E J9E, Ao 79

ugk 2ol g AN, e A 67) el A4, 71 M) B
#, nAL HENME Fou]d Zpol7t gl Ao 2 Yt

(Table 2 #%). E% 29 £495E 13~143g/cm’, 4
H1E (022~0262] HS Bk £4UEe 7S 0~10cmel
[e}

3
2 vehga A e
= FAA 022 7P WA dertor, o ug B E
G SH7F A SE F7hske 4P Balnk KFRI(2010) 9]
Arebrde] $4UE 08:0.06g/cm’Hoke B3, A
H] 0.25+0.06 T S A0= vepsith S Jeong ef al
(2003) % KFRI(2010) ok 32o] Aeh-2 245 §HR% 5 4
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Table 2. Analysis of physical soil properties by layer gu7) bt HES FAMEHA et o= YARE, &
Division M BV 7 B NESY, ESTE 3% AEY FA o] 5 #A-e] gl
= Ao AgH
0~10cm | 13 003 = "“% + ) (eong ef al, 2003). )
Bulk density | 1020 " 0 ot | o EG S g M 1415~1746%2A EZ 0~10cm
- = : b : . ' TR A 1746+1.07%= 3t=r AR ELS] 48 15.6%(Lee,
20~30 143 003 . .
o 1981), &% TAA 90%(Jo and Han, 1999) Bt} =9ttt EZ
0~1lem | 022 01 10~20cm 77k 20~30cm T7HIAE 14.2540,68%, 1415+
Coarse 10~20 0.24° 003 569 | 569 % 5 .
fragments o - o s : 094%% FH ZAX EYET %o, AFES H]E)|A]
20~30cm | 026° 0.04 = 92 07 Yt ol RAAY HE 2 2 594
0~10cm | 17.46° 491 7F A9)go] wof AujH oz FF Fubeko] Yol Yehes
l\fgféff 10~20cm | 1425° 312 4263 | 019 AR Al £33 10~30cm 77+ HE 0~10cm 7+7F
20~30cm | 1415 433 ANA FEE ] 22 AL Al 9 HES 3t {718 3
0~10cm 49 118 go] Zol HpAdo] Eobxl AoE JeHT:
. = 20 400~ ENN
Solid ratio | 10~20cm | 5363 115 6189 | 0047 B = TAEL 490~5406% 24 EZ 0~10cm +7¢

ol A 7HE S 49+118% % Wb S w, 20~30cm 77kl A]
54.06£1.05%% 7V¢ =A vebstth e 2089~22.07%
B9 5 0~10cm F0olA 7 E2 22.07+1.34%0103, 20~
30cm FZrAIA 7P w2 20.8911.41%°1 0Tk 71dE2 2502~
2892%%X 0~10cm 77X 7P 52 28924141%% Wt

W3, 10~20cm F7HIA 7P W 25.0241.39% 2 Ve
Gasratio | 10~20em | 2502 | 139 2898 | 063 EE

20~30cm 54.06" 1.05

0~10cm 2207 1.34
Liquid ratio | 10~20cm 21.35° 143 183 834
20~30cm 20.89* 141

0~10cm 2892* 141

ZE2 (0~10cm T-7roll A 53.77£1.26%°1 2, 10~20cm

2~30em | H0" | LI3 T 4445+0.92%, 20~30cm7}t 43.90+0.92% 2 A 10cm

0~10em | 5377° 1.26 ojUlell Al I8l 7MY EkoH, AEE 4TS 35

Porosity | 10~20cm | 44.45° 092 | 28137 | 000" F& YolRE A0 Yesith AWtE o8 JAELS A E

20~30m | 43% 092 2 445 2o, ES 71E YA FFES A}

0~10cm | 5436° 375 &2 Z45E YolA] = 7gko] vehdel whe} Jeong ef al(2003)

fiferﬁff;i 10~20cm | 4135 381 4500 | 015 ;1 E:_%‘Xl‘?% =99 B B4 fAE A2 g Ug
20~30cm | 3007 407

29 ko] AS 3907~54.36%EA, EZ 0~10cm T
7holl A 543643.75%% 71 EA Webstr, 10~20cm 77+
41.35+3.84%, 20~30cm T-7¥0] 39.07+4.07%= 7V %A et
Sk g f1E g AE g d3s W) 9E
ol (Park ef al, 2008b) A2 AE g3} §7)8 ko

0~10cm 16.08" 0.6

Soil hardness | 10~20cm 18.92° 0.7 12.783 000"

20~30cm 21.11° 03

0~10cm 67.68" 2.21

Sand 10~20cm | 6956° 221 216|760 S (~10cm BZoA 71 A Uehd Ao AlgHt
20~30em | 679 | 216 294 E% JEE 1608~2L1ImmEA EZ 0~10cm +
0~10cm | 1611° 121 ZvllA 7P Yhe 16,08+3.75mmE WP Y, 20~30cm 7+

Silt 10~20cm | 15.36° 124 189 | 828 oA 21.1140.80mm= 7Hg A Yetsth 0~10cm 77+ E
20~30cm | 1508 123 % AEE Lee ef al(2015)9] 3¢ A EY A% 9.78+3.70mm
0~10cm | 1621° 105 Hoe B4 Yoy, dE 39 BEY A 19.33£3.74mm

Cay | 10~2cm | 1508 | 108 30 | 6w Hrks B2 20R Ehdd mEt e BdX B Ak

© AQAETE FY, IEAERTG W A0 R EAFH
9 Bk YAEETE B 6768~69.79%, RIAF 15,07~
V. Standard error o, A 0 WMo o) ko
i 16.11%, HE 1513~1621% W=A, Zg T2 0~10cm
“ ™€ A result of Duncan’s multiple range test TA 7 ko, S97t AoldaE ol mobth

20~30cm 1513 101
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At A& g v gk} Wl 0~10cm 7714 7F 4
2 Eon, St AALdGE ko] wolx= Ao E Ul &
oh(Figure 2 3%). Jung ef 2/(1994)& A9 2 wab 2 A

E7b 338 B9 894 o502 B3o) YAsol 43 v 2) 5y

o iAo snel A 9 AEgTel B WA vegth 3908 B s o) 988 24 B4 A% ol #

Hsjglon, & st A2 ol ASE ebia, A 1EE MRS LE sk 0l G HE Aoz v
€

Al BEAE T U frESE FEENCH, AFFE(SL) 7 3t TH Tabl .
30%% 717 WAL AHEAYE(SCL) 159%., FEALE o =44 663 HzE Aow L}E‘r‘;b_ Jo and Han, 1999)
(LS) 6.3%, A¥E(CL) 48% w22 Yetuth EAY] 2ol St 597 65~82H = WA L‘rE} (Cho ef al, 2013),

= [ ER oglzl 2= 9o OLE © = 5 <] ABA
= 37 BEAol gl wtel Eebd ¢ glom, ARFES] HFo g AR 9] B A|Q) 55H T A0 = YESITH Lee,
0o 7O Eok B ks oo o ) OFE X o oS =L oz} HA= 1o} oko
e A B0l BEE A9 Ag 5 H EYSA 1981). B pHoll 9&= F< JX} AT 2o EYY
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Figure 2. Comparison of changes in physical soil properties by layer
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Table 3. Analysis of chemical soil properties by layer

Division M SEY F P
0~10cm 6.35° 0.14

pH 10~20cm 6.51° 016 460 634
20~30cm 6.55° 017
0~10cm 0,08 001

EC 10~20cm 0.06° 001 2,095 132
20~30cm 0.06° 0,01
0~10cm 9.21° 0,64

CEC 10~20cm 8.26° 063 918 405
20~30cm 8.10° 061
0~10cm 1.94° 0.30

oM 10~20cm L4 027 188 188
20~30cm 1.26° 023
0~10cm 0.09° 0,01

T-N 10~20cm 0.08° 001 026 974

20~30cm 0.08* 0.02
0~10cm 154.55° 31.61

AvP0s | 10~20cm 139.03* 33.02 155 857
20~30cm 12987 30.46
0~10cm 0.23° 0.03

K 10~20cm 0.19* 0.03 385 A18
20~30cm 0.19* 0.03
0~10cm 6.28" 0.62

Ca™ 10~20cm 763 161 297 744
20~30cm 771 1.88
0~10cm 0.82° 0.10

Mg 10~20cm 0.65 0.10 1.022 366

20~30cm 0.65° 0.10

1"2 Standagd error
" K005, " p<0,01
&b ¢ A result of Duncan's multiple range test

Arkshg, AAe e ol FF, I Tksle E &
ol o3l Al - ¥R WSS Eol= vH Armson,
1977), AR B AA W2 Qlsle] ool F ol
o8l aol S WEt AMshrt Z8 =™ (Hur ef al, 2009),
M Ao B pHE AME, ZIE, o}AZE 59 87
SHEA JFo| wet Ca FFol F7iete] Ao E EY
pH7} 53l AL AFHHKim ef al, 2014).
=994 4714 =% (Electrical conductivity) & 0.06~0.08dS/
m= 0~10cm F7lA 7 =2 0,08+0.009dS/mel R, 10~
20cm 77l A 0.06£0,008dS/m, 20~30cm -7FllA] 0,06+
0.008dS/m 2.2 F4F o] KILA(2007)2 EY 75
49l 02dS/m mghel] 23E = Ao® FAHAS A7
EEE AR ARl de dEOE AR Ca, Mg,

Kol &o] 4iAOR £ ARl 3, SHHE 445 dop

Aol wpet LS Uehus Z0E Ak
¥ oko] 2x|8h2-2(Cation exchange capacity) & vHH
0~10cm F7rllA 9.21+0.64cmol*/kgo. 2 7H4 =4
YeRto ™, 10~20cmE 8.2620.63cmol*/kg, 20~30cm T-7+o)
8.10+0.61cmol " /kg &2 7H A Uiyt =y A gk
Ha#x|¢l 11.3cmol /kg o= SA et (Lee, 1981), 3
TAA 50cmol /kgHthe EA UERgen, £ A97] 86
cmol*/kg(Jo and Han, 1999), 8k E-9A9 53~11.3 cmol™/
kg(Cho ef al, 2013)3F BISg 591 A2E EAHA 4
RO 2 cfo] 2B HEFI fEdHS B
A7} 971 Wl (Armson, 1977: Lee, 1981: Kim, 2008) ©]
FEI frafebA Yehve Ao R AdE
E9 =99 472 d#(Organic matter)< 0~10cm 7+
oA 1.94+030%, 10~20cm7} 1.44%0.27%, 20~30cm T-7}o]
1.2640.23%= T4 2l we} d5elx 7P =4 ey, ot
B2 445 33 Zolie 28R Ygyth A s 9
o AEAGY] EY F71E58F 0.7~1.8%(Kim ef al, 2014:
Lee et al, 2015) Bthe WA =94, =] A=A 99 Ha
A 32%K e A2 ASE Uit
o] 2o A& H(Total nitrogen), & S14H Available
J oFo]&(Exchangeable cation) = K*, Mg*™*
223 A2 0~10cm A 7HE =
< FAE BeloH, EY 97 WEZAFE FA7F o=
ZAOZ et ok Ca'rol9] A$, 0~10cm T3l A
62820 62cmol*/kg .2 71 WA R, 10~20em ko]
763£1.62cmol " /kg, 20~30cm F7Ho] 7.71%1.88cmol/kg O =
97 ZAd4E o #=A vebgthHFigue 3 #2). ol &
A AR F 10~30cm 77 Aol A H 7] &S] ofABE
BAHE ZoE Fo] WA nEba i oR 355
Ca 57} mj$ Holdl Ao 2 Ateti(Table 3 3%).
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7)eka AATE 282147 3lton/ha® A1 A oH Figure
). BE 718k AGES S A Bk flEA
A= 43,76~ 54.70ton/ha(KFRI, 2010: Jo and Ahn, 2013:
Seo et al, 2016) Bt} &3] WA vebdo, £ B4R
9] 0~30cm7HA ) $7 84 AAEE 16,241 2ton/ha(Jo, 1999) <}
A 2 B R e A 12.44+7 T0ton/ha,
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Figure 3. Comparison of changes in chemical soil properties by layer

o] B9k §7)ekA A4 26,441 5ton/ha(Jo and Park, 2015)
Al Ve

¥ 3718 ARES 0~10cm FIA 7HE =

W HYon, Ecke] Zo|7t Z/HEFE AAske AT

= Yol UA 5o 23l Ak 2y e] et F

B¥317] wjFo]th(Jo and Han, 1999). 4Atg ok

Soil Organic Carbon Storage(Mg/ha)

20-30cm

10-20cm

0-10cm

Figure 4. Amount of soil organic carbon storage by soil layer

20 3=2x7sIE(R| A 474 4520194 8Y)

ATE(Lee and Mun, 2005; KFRI 2010; Seo ef al, 2016) 3}
EAAG 9 ATE(Jo and Han, 1999: Bae and Ryu, 2015:
Seo, 2015) BT AL Zol7t UAIT SAEE A4

L Re Ak vheks,

2) I EAol4Y RE {78 AR

g7t ST Bz 217 Aol tate] 3A Ex o]l w
224 3 EY f7lea AGSS vusisich via A, 5
AXE ALE Y B9 RE G784 AT 3517+
5.3lton/haZ 71 &%, FAAHY EBUA 7} 28.16+8.31
ton/ha, AAA QoI EA%)7} 21.87+9.05ton/ha, ZAA
o|QH EA7)7} 19.23+1248ton/ha, YA AR B 7} 17,07+
11.33ton/ha® YERGT 574X = EF EXo]&o] Hla]| H]&3t
B9 2L 98] Boh AE Egkae]r) o] FolAt) wj i
EY f7lea A% 3 gle SAUE, 1E g8 4
g, AETdE B (Lee ef al, 2019) 3 2 ERFEA
olarEe] AilHo® 53 AoM HRE AxE AdEct
(Figure 5 &%),
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Figure 5. Amount of soil organic carbon storage by land use in

the past

3) ZANEE RE F/18A AR
7 T EUAE 2APAE-EQ20069E 704, 2011
WE 7704, 20169 T4 E RE #7184 AFES 4
St A3} 20060 2448 H5-AA7F 384643 14ton/haZ 7HE
A, 2016 AE EHYXA 28 57+7 84ton/ha, 2011139l
AH BAA 16.7846.06ton/ha <02 A EH AT 20113
H EdAE EY f1gA XWEUr =9 AFFATE

2

Loorfr BN R
oX,
o

ox of

e, Ay 1, 2 o] Ao =i, &
PAZE Je FFE, S (Lee ef al, 2019) HolbA
A} ¥ %%W(Flgure 6 F=x).
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Figure 6. Amount of soil organic carbon storage by greening year
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Al 71 Fs) M L7k WS A
A N, AR ol T

o2 FRSEAW, A} H g Ao}
o &3k Wyl 714 EgHolT %%%E}. Sl o
2% 2 10R FuTeel 2
H ASH o5 0 =Az2 BdeE T
YPOR FHAE 24 - BB 45 H

WAl A 3 e F 1770 FEoleH, da
286x013F 0.2 HA4 V) FFAAM o 77 £Fo] 248
A2 Yelth F3A7E Hd 91+06cm, FIE HiE
6.240.3m, ¥2] 2 H 01340, 18g/cm*o1<}it}. 980~
10cm, 10~20cm, 20~30cm) EYEA 2170 35S FAH- &
A3t 7&?%, 671 =<l SAEE, IAFE, 4%‘ |, A%, &) 3

He S97F A4S Sk A0E veisly, v

1 157 352 S8t Ao 4E ﬂJ}% ROz Yepyth

9 BE §718A A A A3 0~10cm 73}

W 11.54+1.08ton/ha, 10~20cm -7+ 8.69+0.81ton/ha, 20~
30cm F7Fo] 7.97+079%on/ha®A & RE f718k AR
2 28214731 ton/haZ A=At HA EXol4E RE &
ZTeA AR AR AREEAR EUAYe] 35174531
ton/haZ 74 ¥, ZAALEE BRE f7eh AAHS
200630 2A% B-9x)7} 3846+3 14ton/ha® 7HF =3kt

_xiﬂ

2 97 FHTY 5949 2E 54 ¥ 4 RE f7]
A Aol dist d8-S shetsla Aekskaith 18y o
F 5Y 738 T & TS AL AR 939, 9A
9 FrYF Belet HHe EF B 5 wiAlstglem,
30cm o)de] B disixe ZAFHA —% A SA7E Ak
A, R T B AA) F3ol g RE f7IEA
A 45 Bl @ /9 2 K22 AEsele At
F7HHoZ P9 Aoz ytHn
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