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Abstract

The excessive land activities in farming can cause soil erosion, inundation by a flood, and
fallow. So far land evaluation has been analyzed using the land use limitation derived from the
excessive land activities. This study was done for evaluating the agricultural fields by using 3
land use limitations, inundation potential, soil erodibility potential, and fallow potential. The
study area is Ibang-myeon, Changnyeong-gun, Gyeongnam-province, Korea.

A logistic regression model was applied to recognize the inundation potential by a flood in
the Nakdong river basin. And potential soil erodibility index (PSEI) was derived from USLE
model to analyze the soil erodibility potential. And a probability model from a logistic
regression model was applied to detect the fallow potential.

Therefore, we found 220.7ha for the 4th grade and 86.1ha for the 5th grade was analyzed as
water damage potential. Large area near Nakdong river have problem to grow the rice due to
the damage by water inundation. And 213.6ha for the 3rd grade and 103.3ha for 4th grade was
detected as a result of the analysis of soil erosion potential. The soil erosion potential was high
when within-field integrity of soil was not stable, or the kinetic energy was high or the slope
length was long due to a steep slope of a specific land. And 869.1ha for 3rd grade, 174.9ha for
4th grade, and 110.6ha for 5th grade was detected to be distributed having the fallow potential.
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Especially, a village, having a steep mountain, had 249.5ha for the 3rd grade, which was 28.7%

of total area showing the 3rd grade. Finally, Three villages, including An-ri, Geonam-ri,

Songgok-ri, showed they had largest area of the suitable land in the study area. These villages

had similar topographic condition where they were far from Nakdong river, and they had

relatively higher elevation and flat lands.
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a: Administrative distirct map in Korea
b Study area with KOMPSAT-1 EOC for background
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Fig. 1. A geographical map of study area: Ibang-myeon, Changnyeong-gun, Kyungnam province, Korea (a: Administrative district
map in Korea; b: Study area with KOMPSAT-1 EOC for background; c: Topographical condition in study area with TIN)
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Fig. 2. A process of the land evaluation for the agricultural area in Ibang-myeon, Changnyeong, Kyoungnam, Korea
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Table 1. Growing conditions of rice according to the damage level
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A B Aoz B

Helgt YEES S0 2784 tat v
245he 2A}e] W4T} Aol E FRS )H
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FOIBHhTL ThhE R HolA] 9140 2 10E(K)S
AAslo] FREAF(FAISPE 4L, 1
5 3% A5t

47,20%(*431
% 78.48%(141 TE)EA HJOHXMA 50% ©)’go]
249 Aog AgEgon THee e
Level 2-28} 2-12 45.62 - 41.64%(425)2}
41.69 - 33.63% (N 2)EA A5HTHol vlsf
M okgslR|ut w3 whz] kS [evel 19142
EUEQ 17.82%(42E) - 18.35%(H 5 E5)= 4
Tt 2fol 5 H

B4 # Xﬂ*é -“5:’5.% 9ol EYE} ARG S
AIRE A& 1551, ol
T EFA X]-r(potentlal soil erodibility
index: PSEI) & Hsl%cHIH 6).

At olHe] Bt PSER= 1.680]1 W
A= 1,950, Afaazo]| tist AlgEFERe &
FHAEZH (standard deviation method)S &
43}o] Ay o|HkH o] PSEIE 55351, PSElZF
3.63(M+1Std. dev.) o3 o® A Yehd A&
R == AT FARA] Bt dpdoln| 53]

i

%
ol
K
3
<
i
l‘_

EXTA} A SWARS FA] 0 25 Ao
oA AR 5 U4 2, o1y 7

= %’:ﬂ%ié o%iﬁrﬂﬂ%%ﬂ 574]H %XIE«%
Hof| whe} E
—0.27(M-1Std. dev.)~8.63(M+1Std. dev.) %L{P%
29 A(S2)E, 3.63(M+1Std. dev.)~5.58(M+2Std.
dev.) 77 35I(S3)E, 5.58 ol A HE 494
NDE gt 4= Qleh & 198D 55AI(N2)=
UHERURR] oFoket, BRI A] 7ol &Jgt EA| A%
A BEXAY 23 AE 3,672.4ha, 3FAE

390.9ha, T18]31 434+ 216.5ha7t BESH= A
© 2 eyt

aﬂxH 1.—.7:1;(]131—% T;H/k}oi Eook;zlxl Z]—xH}BL% H
]

=]
19, 94ha(38 43%) } wESF] o]F F A&
92.25%7F AE =] JS & ¢
gF & W4 23.1ha oA S48 dra; oA
13.75ha(59.52%)7F Yebstal H=deflA] 7.07ha

(30.60%)7} =3£3to] = AZo ARt 90.12%7F 3

FITE, fEssHE, Belo] AL AT
0L FAol W, A5 ABH 22 DefehA
4T 59802 IS A BE0] AN 5
o ool EFA e BARAS o5t 98
£ A SIS
ol FARY B AR 13189 %61 4
He Astel 24T U4 A 20,94 2
B8 Stth B A2 urEM 2

Flg 7. SO|I eroded orchard in Seok ri havmg the slope over
45’ In the circle, soil was eroded severely from the
upper part of the orchard
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24 (joint significance)® £4] A3} score?| &
E¢k(Pr)Chi-Square)©] 0.00012A f+olF

(0.05) K} Zrom g gt wge foJsirtarg
5 AL, H A A A= U] M0 SE
Fhol B 0000124 7 AHpE9] ShEghe
oL foletn g 2835k 471 M7 FERkeel o
e mA AL QoA wetste] iR R A8
Fsict,

FAgERE e flote] FA e =
AL AP(w), ERE2RE Y AL(@), 1=
(e), 3 Hs)E AH(explanatory variable)=
AotaL, AR AT §FEAE T =, 4

AN
%9 AN 0 0 she ol 4ES Ul

ol

ol A= A=A Somers DE 0.602,
Gammai= 0,603-2 Wb AAg} 239 o
Z4t Atolof] Aehdo] =& A oR Yehdar, AY
H=50] Ad §-9)4(joint significance) S 2
T M score?d] &EZH(Pr)Chi—Square)©]
0.00012A +2l=(0.05) ¥t} 2onz 3ot
mEe Folsilt), ol A3E FASEPS

ZEWeT 310 47)0) AYHSE EYWas )
= RSP o2 4] 99F 22 FAtERY

o
ox >

o
| g,

e—3.1662+0.00475w+0.0101r+0.0326e+0.10485

J
N/

- 1+ 6-3.1662+0.00475w+0.0101r+0.0326e+0.1048s

4] 95 &ioto] {7 gEoln|AE Tt
O} 42 FALE oA E E& 4 Ytk
, OO Wt FESE2 0,597 UE
2 0.99, A 0.052 YRyt
g B3t Fdg el #EEAER
TA Q] FARA L A A, 15A1(SD)
1,052.7ha7} VFERETL, 232](S2)%= 2067.1ha
| 3FA(S3)% 1,154, 7Tha® Uehto 4 - 55
A= VERA] oholth( 9). J SAIeE ol
0= el A2 FAANAE FH ol Tt
SRl 1=, 53] AARelA 9] F42 ol T
7¥stel o, frgo] o A&H FAA A=
Z8ak ofygl 2AA| U (Populus alba x
glandulosa)®t -2 FAES EE RS0 $-st1
e AT G4 Z2Z 5 UAHa™ 9). ol= At

mat opet Wi, HRAT 584 47 5 ol

=)

'IZ:L]

©
X
i
o fr hu > be opd om

Sh?

o R oK
“2
O

o ¥ -

pacd

olN

7H 5B 5ol |24 hEskn Jd 5HAES
g=e g3 0] F7kka 9hee Als 71

A

6) Testing Global Null Hypothesis: BETA=0' 32 ‘41
s 427 Bt ool vkar ARt FrHd (null
hypothesis)& 53T},

7) Analysis of maximum likelihood estimates

Left: Topographic map made in 1997 and uplands. It indicates that the fields on hillside were used for uplands as of 1997.
Right: A photo taken in 2003. It shows that uplands cultivated in 1997 on hillside mostly lied fallow in the 2003 photo.
(@) a circle in which fallow uplands are located. (b) uplands in the topographic map made in 1997.



368 AT} M15T HI6S

4. EX|0|E FMtIxtof mE Hehd ot

Aol 4aA (N1, APAA]) 2= 55 AI(N2
A= AAE B L Yelo] H= EAo]E ARt
ARQl EFH 4 (erodibility: e) &2 7
(inherent soil limitation: s)¢ ¥& FwAS 2
A stAEe R sto] BHrIskGich w3 F Alw

o] i 3gA olste AFl B e %A A

Table 3. A matching table between suitability class by erodibility
potentiality and suitability class by fallow potentiality
(Inherent soail limitation)

Erodibility o $3 NI*
Inherent soil limitation
S1 S2 S3e Nle
S2 S2 S3e Nle
S3 S3s Nles | N2es

*S: suitable, *N: not suitable

Table 2. A matching table for evaluation on the land use limitation

Limitation Indicator Sty
S1* S2 S3 N1* N2
Fallow probability | Probability (M: 0.595, Std: 0.349) | <0.245 | 0.245~0.944 >0.944 -
Erodibility K*L*S (M: 1.724, Std: 1.956) - -0.27~3.63 3.63~5.58 >5.58
Flood hazard Elevation(m) - - 12.12~14.60m | <12.12m

*S: suitable, *N: not suitable

Legend
[ st
B s2
I s 00.51 2 3 4

Legend
I Nie
I Nies
I N
I Noes
|
[ s2
[]s3e
[ s3s

Fig. 9. Suitability class according to the fallow probability

Fig. 10. A map of suitability class using three limitation factors
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Table 4. Result of suitability analysis for each village using three limitation factors (unit: ha)
Village uitability class.  N2w Nlw s2* S3s S3e Nles* Nle N2es
Seongsan-ri 6.7 4.8 65.4 39.4 127 114 8.0 75
Hyeonchang-ri 10.2 18.2 165.6 47.7 10.9 12.7 73 93
Sang-ri 6.8 26.0 145.6 85.9 24.0 20.5 13.0 12.2
Seok-ri 0.9 2.5 2069.9 249.5 39.6 52.4 22.0 32.7
Mogok-ri 256 16.9 113.8 26.2 14.3 5.8 6.1 1.2
Okcheon-ri 18.7 34.2 361.7 59.2 20.1 10.3 7.6 7.4
Dongsan-ri 0.0 0.0 68.5 59.7 7.9 129 5.0 7.9
Deungrim-i 114 23.0 96.5 89.1 14.7 16.0 6.6 13.8
Chogok-1i 0.0 19.7 4459 689 23.6 11.4 7.2 52
An-ri 0.0 0.0 155.0 299 7.4 34 19 1.8
Geonam-i 0.4 56.1 266.2 183 12.1 33 38 0.9
Songgok-ri 2.3 0.8 829 24.4 6.3 3.6 4.3 3.1
Jangcheon-ri 3.2 183 2585 70.9 20.2 111 10.6 75
Total 86.1 2207 | 24956 | 869.1 213.6 1749 103.3 1106
*S: suitable, *N: not suitable
AFA oA AFof-= sl - HARt FF ERARAAE ] =& A9 35 4(S3e)
< T2 4 Sl AYN2w)Z 86.1haclil, 47k 213.6ha®t 45 2I(Nle) 103.3haolH ol= HA] #2]
s54g0] AHEBlE ASNIW}S 220.Tthaols] o5 9] 7.4%0] sfgkeich, B4 AARE A2lxel
T A9 Fotd o HAHA(4,274.0ha)<) S ZA 07 =0 7o motE|9i(Nle: 22.0ha,
7.2%°] g7, Sl le X]OE‘ Well= A4 S3e: 39.6ha), 71 ¢ 4F2(Nle: 13.0ha, S3e:
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T =0 BEoriAl AAAHL Wt WY,
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o]—a]
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s B4R 9] AL RtshE A S of
Aol A1 v EGRAIRA o] B A
O 2 LEpyT
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5aA(N2es) 32.7ha= EASIER AF21& &
#5] 23t EX|olg Algle] atET) 1 gl
S H2(S3s: 89.1ha)2} AF=|(S3s: 85.9ha) SolA
FAA el =%, Ael(Nles: 20.5, N2es:
2.2)% E‘“"E](Nles‘ 16.0ha, N2es: 13.8ha)ollAl
FAlol 7Hl= BEAEC] EA

_8_ /\]—%]9,] \I]Z—]o] /KH:HZ;]'_Q_E
E3L 71 AL S A B op et HEAE HolA
78 Aol w2 Ao
. 7'2(S3s: 18.3ha, Nles: 3.3ha,
N2es: O.9ha, +3(S3s: 24.4ha, Nles: 3.6ha,
N2es: 3.1ha), H3(S3s: 26.2ha, Nles: 5.8ha,
N2es: 1.2ha), ¢F2](S3s: 29.9ha, Nles: 3.4ha,
N2es: 1.8ha)2} ZFo] Fg ok ol A= AR
A Wg B ot FEAAEE A HolAl=

?L Ao Yol A 5P EAlol8&
98l At Aqo2E o] Al 7HA] EX[olE
ARIAREe] 718 A2 <te], Add, S35 5l
t}. o5 Aoz EXol§-o= ARt 254](S2)
7} 242+ 155.0ha, 266.2ha, 82.9ha 53Tt 2
FAY WA R HokS UM% Z3re|o A
445.9ha7t & ﬂ o 25e= G5 BAR B
Aol ARt Xd_iﬂzﬂﬂi 7P
Aol A EXo]-g Aol gagt Aom HAE S
o}, 21 Qo= £32](361.7ha), 412](269.9ha), &
% 2](258.5ha) FolAl Aol Fogt EAES
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TAARA oA 8] ExJo] gt sF QI A Aol
A o] FoFd] EAJo]-8-2 74 Hsh= Aol A4
o2 f{Esirial Hoju ¢ Holrt o5 A9
FEE AHE 5Ys] S8l A dAAAEA

A A8ot] s2dEE g
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