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Analysis of Field Infrastructure Improvement Types according to
Geographic Characteristics and Spatial Distribution of Upland
— Comparison of Muan-gun and Hwasun-gun —
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Abstract

To suggest the field maintenance plan considering the geographical characteristics of the region, we selected representative regions(plain regione and
mountain region) and compared spatial distribution of cultivated land in Muan-gun and Hwasun-gun. Firstly, we examined the distribution characteristics
of cultivated land according to the scope of the maintenance object with Fragstats. As a result of that, it was found that the cultivated area except
rice paddy had the highest aggregation effect. And then, we developed type classification of maintenance considering geographic characteristics and
cultivated crops information. As a result of classification, plain land type Muan region was mostly cultivated land suitable for integrated maintenance.
On the other hand, Hwasun, a mountainous terrain, needs small-scale maintenance and road maintenance. Based on these results, it was found that more
detailed planning is needed for the upland field infrastructure improvement considering the topographic characteristics.
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Table 1 Scenarios for analysis of landscape indices

Scenario Target farmland

[ uplands and paddy fields on the cadastral map

[l farmland in farm manager registration information

farmland in farm manager registration information

[II
without rice paddy

farmland in farm manager registration information

v -
cultivating upland—crops*

Vv
upland—crops: beans, mixed grains, sweet potato and
potato, fruits, vegetables, mushrooms, vegetable seeds,
special crops, ginseng, medicinal crops

uplands on the cadastral map

*
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Table 2 The used landscape indices

ltem Index Description Numerical formula
B 1
TA/CA Total Area (ha) TA=A( 10’000)
A
rea & NP Number of Patch
density -
PD Patch Density (N/100ha) P =21(10,000)(100)
LSI Landscape Shape Index LSI= 0'\2/515
Shape )
LPI Largest Patch Index (%) LPI= maXTa”(lOO)
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Table 3 Factors and creteria for maintenance type determination

om, =2Qlf offtof wet FAA|of A2 = Sl 57

Ao 25771 thE 4= gleng 1y adlos ARSI A

Hi259] 79 5978 A DBell S50 e AulEst

A RS Bgsto] FuAeE APdetal AR EE &
=] ]—Z]

fol, ] BT 7IEo2 st

ol
o,

il

. 23 ¥ 23

L] Ag(Av e 1) & 136,483 7] Z|wHo| w2
182,016,016 m'O.& UjERFon] o 3= oF 56%of s
75,969 7] TR| 2] 141,376,402 m' (A =ALe] At W2

N
ofN rr rlo & &

Factors Creteria Reference for creteria
under 15%: Plain
Sl Ki t al,, 2012
ope over 15%: Mountain 'm et &,
Recently recommended area: over 3ha
Scale 0—1ha, over 1ha y

Average upland field area: 30a/household

Road adjacency

adjacent / not adjacent

Road width(10m)

Maintenance status

designated/ not designated as agricultural
development region

Aggregation Landscape Index by Cultivars

Saets=2g A0d A6z, 2018 « 137



>
oo

Jm
0x
[
o
bl
Rl
AT
Hl
ufn
=
i
rok
mz
ox
=
40
ook
AT
1

Table 4 Types for upland field maintenance

Agricultural

Types Slope Scale Aggregation . Road Description of maintenance
development region
Stand—alone 1or2
A 0-15 over 1ha -
Type produce
. Integrated maintenance in
Integrated 2or3 designated or
B N 0-15 under 1ha Ig_ o connection with the designed
Type produce adjoining
area
diverse not designated &
C Small scale 0-15 under 1ha v g . adjoining Support diverse produce
produce not adjoining
High ) ) )
diverse not designated & not L Appliances that can be used
D slope/Small | 15-30 - S adjoining )
produce adjoining on slopes (monorails, etc.)
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Table 6 Landscape index results by scenario

Scenario PD LPI PLADJ COHESION Al

| 3.9197 0.7677 88.4784 99,1438 88.6718
M I 4.8232 0.2296 86.5619 98.1879 86.7757
: Il 5.9064 0.087 82.3017 95.8421 82.588
n v 5.9853 0.0844 81.8177 95.3851 82.1126

Vv 5.5689 0.0581 82.3819 95.6086 82.675
] | 7.7208 0.1095 83.1052 96.7274 83.3778
w I 6.1561 0.1044 82.3885 95.4865 82.7308
g ll 6.8833 0.0108 73.3656 88,3833 73.8534
u v 6.3848 0.0101 72.4606 87.7311 72.9829
n Vv 5.1866 0.008 72.7877 87.8764 73.378
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Table 7 Landscape index results(class level)
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LPI PLADJ Al

I v Vv ] v Vv I v Vv
Muan—eup 0.0221 0.0201 0.0221 81.27 80.65 81.47 81.65 81.04 81.86
lllo—eup 0.0074 0.0072 0.0076 77.49 77.20 77.57 77.83 77.55 77.92
Samhyang—eup 0.0067 0.0064 0.0067 74.81 74.46 74.83 75.22 74.89 75.28
M Mongtan—myeon 0.0079 0.0067 0.0098 75.33 74.71 75.86 75.70 75.11 76.25
u Cheonggye—myeon 0.0165 0.0161 0.0208 79.54 78.61 79.71 79.84 78.94 80.03
i Hyeongyeong—myeon | 0.0870 0.0844 0.0499 85.28 84,91 85.32 85.48 85.12 85.53
Mangun—myeon 0.0390 0.0276 0.0311 85.36 84,60 85.07 85.75 85.02 85.48
Haeje—myeon 0.0486 0.0463 0.0414 83.47 83.22 83.27 83.70 83.46 83.51
Unnam—myeon 0.0626 0.0536 0.0581 84.38 83.64 84,35 84,66 83.93 84.63
average 0.0331 0.0298 0.0275 80.77 80.22 80.83 81.09 80.56 81.16
Hwasun—eup 0.0054 0.0051 0.0057 73.64 7219 73.63 74.02 72.60 74.09
Hancheon—myeon 0.0032 0.0032 0.0032 72,74 72.27 72.30 73.38 72.94 73.13
Chunyang—myeon 0.0080 0.0051 0.0071 75.05 73.15 73.90 75.53 73.73 74.48
Cheongpung—myeon 0.0059 0.0056 0.0060 74.40 74.23 7411 75.02 74.87 74.82
lyang—myeon 0.0051 0.0023 0.0051 70.72 69.53 70.91 71.20 70.02 71.45
H Neungju—myeon 0.0093 0.0093 0.0031 75.92 75.63 73.36 76.49 76.21 74.08
Vav Dogok—myeon 0.0093 0.0045 0.0041 7712 76.47 74.16 77.61 77.00 7478
3 Doam—myeon 0.0059 0.0059 0.0055 73.39 72.88 74.21 73.85 73.36 74.74
n Iseo—myeon 0.0108 0.0101 0.0080 73.91 73.12 74,63 74,56 73.82 75.39
Buk—myeon 0.0067 0.0064 0.0064 72.00 7119 71.01 72.43 71,65 7154
Dongbok—myeon 0.0048 0.0042 0.0041 71.04 70.77 70.23 71.56 71.32 70.87
Nam—myeon 0.0054 0.0053 0.0053 72.79 71.19 72.25 73.23 71.70 72.84
Dong—myeon 0.0052 0.0026 0.0043 71.36 70.63 71.80 71.83 7113 72.34
average 0.0065 0.0054 0.0052 73.39 72.56 72.81 73.90 73.10 73.43
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Fig. 4 PLADJ and Al by district and scenrio
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Table 8 Landscape Index by Cultivars
Gun Myeon Cultivars Total CA NP LPI LSI COHESION Al
pulse crops 158.61 356 0.1181 27.39 89.07 78.87
i t
condimen 153.44 407 0.0842 28.84 88.23 77.32
vegetable
Mangun  potat q
sweet potalo an 57.29 109 0.0686 14.20 89.19 82.25
potato
M root vegetable 33.52 81 0.0504 12.13 87.62 80.40
g pulse crops 610,91 1228 0.1068 51,67 90.49 79.39
n diment
condimen 480.20 1198 0.0443 49.72 88.96 77.63
vegetable
Hyeon— . at r
n
gyeong | SWeet poo @ 326.38 555 0.0954 33.65 90.64 81.79
potato
leaf and st
eat and stem 96.25 267 0.0409 2158 86.97 78.72
vegetable
pulse crops 50.06 329 0.0245 23.85 79.22 67.12
iment
condimen 38.23 267 0.0189 20.27 77.22 68.24
vegetable
fruits 36.20 170 0.035 17.72 82.46 71.58
Dogok t
9 western 30.08 26 0.1068 5.93 92.73 90.82
vegetables
H fruits and
w rutts an 24,63 52 0.0324 9.17 86.8 83.07
a vegetables
s forage 23.92 86 0.0191 12.36 83.36 76.25
u
n mixed grains 51,85 200 0.0883 19.94 87.08 73.13
pulse crops 21.46 167 0.048 16.29 78.81 66.13
fruits 13.82 77 0.0166 11.55 79.87 70.58
Iseo etc. 9.05 50 0.0418 8.69 81.68 73.18
i t
condimen 7.85 89 0.0071 11.30 71.76 61.20
vegetable
wild vegetable 7.40 27 0.0657 6.74 89.28 77.82
A Ao AF7L 90.642 7MY =2 AAAEE B A AAE g5t 2 A8 HRA|7F Wol BEghS o 4
AR GgoRt SR b HE wm guARE . qdon
oL USG o 4 AUtk B wIWS AP FRA AT A H70) Aok Tha o]e] WAL i A 1)
Y2 WAS ApA|SHA| R, Z2u| A, AR, A, LA o+ A7Hol 9371 A, Skt o] Aol 37) A|Ro] &5t
£, AR} S WA RS olow, b e A L 0w Uehdth A £ RS AHAOR e 2
= HARE yehgtt olAHe =aHy g 7t 2R 24, A-TE FY E5S Alol= AR e AA sk
A A8l WA vlFo] 40%E vl A UERGeH JAAE s 714 felgt X Yolat w42 QIThFig. S(b)).
= A 71 A A R A L S SOl Wew, AU S maolA 7}
ZF 2|99 neAR, AL, FUNIA YR, E2EE o] A =2 HEE et o= gAY sPRZTA e
Solod Table 40] AT ) §7 P2 122 Agolel 2 AGEAL ABE A4 AT LA ot 2
S U AR AR HE ERAATL B ABE S S ool B §3 Fig SlA SN0 AR
Table 95} 29| ekkont skt oS A9 Y A9 el Felel wRue vl A2l 329 vk 2w
T 7120 95| EREA| ?%—10: 20 40.35%0°]| 353 O] 7% 68%7} afgstal Qo] XX A} 1 HAAE

on, ERAE 14.57%= £/ UetY 20 A-sHA] ¢

Fofotel @ 415 e 282 4 0~}
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Table 9 Classification results by type

Type Mangun, Muan Hyeongyeong, Muan Dogok, Hwasun Iseo, Hwasun
No. of lots Area(n’) No. of lots Area(m’) No. of lots Area(n’) No. of lots Area(n?)
not 318 394,963 630 817,321 402 359,576 509 526,940
classified 11.6% 8.3% 6.94% 4.61% 22.72% 14.57% 46.40% 40.35%
A 11 168,459 93 1,478,200 0 0 3 73,021
0.4% 3.5% 1.03% 8.34% 0 0 0.27% 5.59%
5 1,554 2,726,228 6,402 11,086,626 631 1,291,958 161 190,292
56.6% 57.0% 70.57% 67.63% 35.67% 52.36% 14.68% 14.57%
. 861 1,489,616 1,853 3,238,928 618 662,853 275 298,907
31.4% 31.2% 20.43% 13.27% 34.93% 26.87% 24.98% 22.89%
5 94 202,360 118 152,860 150 216,711
1.04% 1.14% 6.67% 6.20% 13.67% 16.60%
Total 2,744 4,779,265 9,072 17,723,435 1,769 2,467,249 1,097 1,305,873

AHEY1 ha o AR Aelo] B A o 4 ik Bk
EaolA B §30® Vet AgAE S agAelo] =
] o]0jo] 212o] Al 90| I SOul(Fig. SO,
olAre] 9 ulE A FH oo R m =R} A
g3 Qo] 14.57% 1t B 30| djgsls Aos vehdh

159 7gA|0] A4 Folo] opUi WA | ha 0|5} &
2 A C $7E A} FEeln ww dg4o] &

9B 7%, C 73, D73 E5FoA ;S"’T%‘
7} 127 AujEla Q= Ao R UEton, ggog B
SR G2 ] A H[E0] 40%2 ot Febto] vlaf Wt

2 AiA) oizio] dotst Ao etk

== =
B ‘L}}\E]‘rl_

v.Z2 8
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Aoz Fobat e 31.2%, ot WA WS 13.27%, Ao A= R|oE ZAEA S| up2 wF Axkr] LT}
~ - L_ = haiRe] — E 071 o
Shed S 2687% Shed OIS 22896R UERL e wm waelel 8E 40 g W Q)
B3 FH3O Al To 03
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Bofd_ﬂ}olﬂé}oﬁ%']é}"’ 010180—5?].14— ]6]—56]—0:]0 ouv=E S = Toed Tl =
e e H STk B TS Jo= An| ti M A AEE EAehL w2 Y=
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Fig, 5 Classification results
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