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ABSTRACT : This study was carried out to developed that appraisement model of
Potential Productivity Index (PPI). PPI model was used Farmland Productivity Index(FPI) and
Labor Productivity Index(LPI) by GIS, and PPl model applied to farm land consolidation
region which has been completed recently. FPI was determined by overlapping Poly Grid of
the soil properties at the analyzed project region. LPI was estimated by addition productive
wages ratio of total direct productive cost. Addition productive wages was determined by GIS
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Network analysis GIS Network analysis of working distance between farm house to paddy

and each paddy. PPl variation of each the analyzed paddy of Masu and Weoncheon region
was 0.967~0.712, 0.986--0.780 respectively, and could be showed relative largely PPI
value. PPl will provide basic element for large scaling and gathering of farm land and a

substitute lot of farm land consolidation, and will be maximize productivity of paddy.

Keyword :

GIS, Poly Grid, GIS Network analysis, Farmland Productivity Index(FPI),

Labor Productivity Index(LP1), Potential Productivity Index (PPT)
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<Table 1> Criteria for suitabilty classes of paday land and FPIL.

Class
Divigion 1 2 3 4
Clayey(fine), Clayey(fine), Clayey(very fine), Clayey(very fine),
Textural Class | Goarse Loamy, | Fine Loamy, Fine Loamy, Fine Fire Loamy, Fine Silty,
ral A Fine Silty Fine Silty ' Gilty, Coarse Loamy, | Coarse Loamy,
Coarse Silty Coarse Silty, Sandy
: Moderatel 11 | Moderat 1] Moderatel 1l
Drainage class | Imperfectly Po?)lie\:a ey we Poc;ﬂe;a ely we Po%lf;a ey we
Depth(cm) >100 100~50 50~20 20~10
Gravel(%) 0--10 0~10 10~35 >35
Slope(%) <2 2~7 715 15~30
pH(L:5) <50 5155 5665 6.6-7.3
OM. (%) <1.0 1.1-2.0 21-3.0 3.1-5.0
CEC(me/100g) <5.0 5.1-10 10.1-15 15.1-20
FPI (%) w | w9 873 657
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[Fig. 1] Procedure of estimating for PPl using GIS system
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<Table 2> Input data for GIS DB construction.

Data LScale Type Atfributes Publication
Topography map | 1/ 5000 | line Contour, Road, Farm house | National Geography Instiute
Soll map 1/25,000 | Polygon | Soil property & Soll Seres Cffice of Rural Development

1/ 1,200 | Palygon Geumsan-Gun
Cadastral map Address, Qwner, Area efc
1/ 5,000 | Polygon Yesan—-Gun
Project plan 1/ 3000 | Polygon | Proect planning
2) GIS DBS] A¥A HF
A_HU—‘

Aol HEHE CIS DBY HPAHE :
BEsty] Aste] AH=e] st GIS B e
DBE ¥ WAZ A AFFRIEE | d /
o AEEAT JhodE FHAT w -
FATFE AFGATH T A 22 ) —
YAE Ao, 2 Fo JUA i
= 0998, A2 zE 042% o|vh ¥ (Masu project area)
Are BAYY BAF AFATE AR
& Age] ARFE FUiA T4DAE F
22 oz sgied, 2 A3 A3 ,
e 099, ATIOAE 02% o)tk ¥ - s
AAFE 19660 FARE Atdos Ax | =
o) AERe] pATud Aot % ]
gon, £ AT ZE FAALI o
B F949¢ vehio) Aol YL
& 5 Ao, [Fig 2] Zo] F A7 (Weoncheon project area)
o] GIS DBE 3+ HAad A AAFE
AW AT ] AR TE LIYTH [Fig. 21 Scatter plot of determined area by GIS DB

and protocol area at each project area
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<Table 3> FPI of each region
Region | Series name | Arealha) |Ratio(%)| FPI
Jigog 0.34 08 | 0873
Weolgog 6.72 167 | 0.857
Pungcheon 312 73 | 0873
Maegog 8.69 203 | 0.873
Masu
Sachon 2152 50.3 | 0.859
Sangju 2.40 56 | 0.873
Total 4279 | 1000
Mean 0.882
Mangyeong 11.36 33 | 0873
Buyong 29.26 85 | 0873
Sinpyaong 83.66 243 | 0.873
Gyuam 122.58 356 | 0959
Weon
Sinheung 81.94 23.6 | 0.873
cheon
Jisan 413 1.2 1.000
Geugrag 11.36 3.3 | 0873
Total 344.29 100.0
Mean 0.905
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<Table 4> Working distance frequency and LPI of each region

Distance DTotal Need | PW o Masu Weoncheon
(m) ls(mce tm (Won) Frequency V(Vm Frequency \gvvsc\)/x)

400 268 7.2 35,136 1.00 9 175,680 19 491,904
600 432 10.8 52,704 | 093 11 579,744 35 1,844,640
800 57.6 144 70,272 0.85 15 1,054,060 30 2,108,160

1,000 72.0 18.0 87,840 | 0.78 12 1,054,080 39 3,425,760

1,200 86.4 216 | 105408 | 070 2 210,616 27 2,846,016

1,400 100.8 252 | 122976 | 0863 1 122,976 4 5042016

1,600 115.2 288 | 140544 | 055 9 1,264,896

1,800 129.6 324 | 158112 | 048 5 790,560

2,000 144.0 360 | 175680 | 041 5 878,400

Total 50 210

Mean 65,353 89,430

« PW 1 Productive Wages
= WPW 1 Weight Productive Wages

44 SAM A =Tt ARR] AHARA <Table 5> Potential Productivity Index(PPI) of
XlJ\.(PPI) each region
=S
Masu Weoncheon
Item Farm Farm
1) A AL ASF A Paday | house | P29Y | house
Number 55 15 210 51

A w71 wAE HELER 4(Q2)
o Agsted 2R Y24 ASPPDE <Table
59} Zro] A& st vlfgAFe)l A Max. 0.967 0953 | 0986 | 0870
ATo] A wAo] 3 A FAA
ARRAGFE 22 0872, 088302 HF A
TF7F & E=)h ojAR HAFI} Wi
FA T Bt AAYLGATTE FL ) ZANRA 0] AL

Average | 0.882 0872 0.882 0.883

Min. 0.712 0.775 0.780 0.799

AAAY AAPARE FrEE 4EE] A

@57t o] Fof F ARE FEE £ S ok ek ATy AR, BAY A
Aolty.  whEAlTer fHATY BAE ¢ FHAFELS AY MR = vMEE
sAd g AARREAFE A 36308, A FEE AW =
0.967~0.712, 0.986~0.7802.8 ®WIWZ & & 4540¢9/m'2 A T FTYsA &L
Hol S epd 4 SlSith stE o), 1998d AMEFAA| Ve HA
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