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An Analysis of the Fallow Potential in Agricultural Area by Multi-logistic Model
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Abstract

Topographic condition is one of the most important things in farming activities. The

topographic condition didn’t matter for farming in the past because agricultural products had

competitive power in the market. So farmers tried to extend their farms without any concern of
topographic condition. We need less labor-consuming farming as industrial structure has been

changed and the competitive power of the farming has been getting weak. This study analyzed
the fallow potential in agricultural area by topographic condition so that we have got results as

follows.

Maps of elevation, slope, distance from roads and water resources were made for getting a
a variable on whether it is fallow or not is a dependent variable in logistic regression model.

fallow probability model in farms, and these 4 factors were used as independent variables while

In an analysis of the fallow potential depending on farm land types, the fallow probability in
fallow orchard showed the highest value of farm lands, 0.973. Cultivated orchard had 0.730 and
upland had 0.616 of the fallow probability. The fields having high fallow potential had high

elevation, steep slope, and long distance from water resources and roads. Especially, fields
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having a probability over 0.99 appeared in orchards, fallow uplands and single cropping

uplands, which were recognized to have several disadvantages related to the fallow like as high

elevation, steep slope, and long distance from water resources and roads.

With the logistic analysis, the suitable farm lands appeared at 16.45m of the mean elevation,

1.89 degree of the mean slope, 39.91m of the average distance from water resources, and 32.39m

of the average distance from roads. On the contrary, non-suitable land appeared at 114.7m of the

mean elevation, 24.9 degree of the mean slope. The distance from roads was more important

variable than the distance from water resources for analyzing suitable farm land.

Key words : Fallow potential, Topographic condition, Logistic regression model, GIS
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Fig. 2. Spatial data in the study area. (a: elevation(unit: m); b: slope(unit: degree); c: distance from water resources(unit: m);
d: distance from roads(unit: m))
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Fig. 3. Distribution of fallow uplands on hillside.

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) acircle in which fallow uplands are located. (b) uplands in the topographic map made in 1997.
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Fig. 4. Fallow farm distribution in the study area
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Table 1. Statistics on distance from water resources including
drainage canal

Statistics| Area | Min. | Max. | Mean | Std
Land use (ha) | () (m) (m) (m)

Livestock barn|  2.57 0.00| 44.00 13.97| 13.72
Paddy land 665.01 0.00|1505.87| 268.89 | 266.28
Upland 438.84 0.00 [1130.43| 222.05 | 209.52
Greenhouse 80.92| 0.00| 785.06| 154.56 | 148.05
Orchard 282.95| 177.37 | 559.62| 305.12| 87.86

Mean distance from water resources: 87.62m, standard
deviation of distance from water resources: 71.87m,
maximum distance from water resources: 374.65m
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Table 2. Statistics on distance from roads in the study area

Statistics| Area | Min. | Max. | Mean | Std
Land use (ha) | (m) (m) (m) (m)

Livestock barn| 257 0.00 | 93.34| 26.50| 21.82
Paddy land | 665.01| 0.00 |1016.64| 244.89 | 208.50

Upland 438.84| 0.00 | 610.67| 114.63 | 108.34
Greenhouse 80.92| 0.00 | 512.52| 143.88| 109.09
Orchard 282.95| 93.34 | 337.64| 152.22| 43.06

Mean distance from roads: 42.04m, standard deviation of
distance from roads: 41.33m, maximum distance from
roads: 401.46m
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Table 3. Analysis of maximum likelihood estimates

Parameter | DF | Estimate |Standard Error| Chi-Square | Pr > ChiSq

Intercept -3.1662 | 0.1329 | 567.5649 | <.0001
w* 0.00475 | 0.000725 | 42.9800 | <.0001
r** 0.0101 | 0.00144 49.0753 | <.0001

et

146.6722 | <.0001
135.8835| <.0001

0.0326 | 0.00270
0.1048 | 0.00899

€

== = =] =

etk

S

w: distance from water resources, r: distance from roads,
e: elevation, s: slope
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Table 4. Fallow probability by elevation, slope, distance from
roads and distance from water resources

Village Areatha) Mean Std.
Seongsan-ti 170.95 0.64 0.35
Hyeonchang-ri 378.97 0.45 0.34
Sang-ri 346.83 0.65 0.36
Seok-ri 689.85 0.78 0.29
Mogok-ti 228.16 0.50 0.37
Okcheon-ri 588.35 0.53 0.33
Dongsan-ri 165.77 0.79 0.27
Deungrim-i 293.84 0.67 0.36
Chogok-ri 591.21 0.58 0.32
An-ri 201.01 0.63 0.31
Geonam-ri 370.74 0.47 0.32
Songgok-ri 137.46 0.63 0.33
Jangcheon-ri 467.35 0.50 0.35

Table 5. Fallow probabilities of each land utilization type in
study area
Statistics
Areatha)| MIN MAX | MEAN | STD
LUT
Lb 257 | 0086 | 0477 | 0.160 | 0.061
PN 895 | 0001 | 0944 | 0312 | 0.226

PS 24519 | 0.055 | 0.685 | 0.150 | 0.083
PDg 74.63 | 0.057 | 059 | 0.126 | 0.065
PDo 5193 | 0.057 | 0.524 | 0.114 | 0.039
PDb 431 | 0061 | 0310 | 0.123 | 0.043
PDr 3.10 | 0.064 | 0.181 | 0.104 | 0.024
PDf 27690 | 0.059 | 0944 | 0.179 | 0.085
UN 186.68 | 0.061 | 0996 | 0.616 | 0.252
Us 20831 | 0.061 | 0991 | 0386 | 0.236
UDg 37.36 | 0.060 | 0.760 | 0.199 | 0.117
UDo 6.49 | 0.062 | 0539 | 0196 | 0.105
GN 2314 | 0.060 | 0.692 | 0.122 | 0.075
GT 57.79 | 0062 | 0330 | 0121 | 0.047
ON 058 | 0948 | 0991 | 0973 | 0.015

ONor | 28237 | 0.069 | 0999 | 0.730 | 0.263

PN: Paddy land in fallow; PS: Paddy land for single crop;
PDg: Paddy land for double crop (Rice and Garlic); PDo:
Paddy land for double crop (Rice and Onion); PDb:
Paddy land for double crop (Rice and Barley); PDr: Paddy
land for double crop (Rice and Rye); PDf: Paddy land for
double crop but excepted area; UN: Non arable upland;
US: Upland for single crop; UDg: Upland for double crop
(Garlic in winter); UDo: Upland for double crop (Onion in
winter); GN: Greenhouse (in fallow); GT: Greenhouse
(Triple crop for a year); ON: Non arable orchard (non
arable); ONor: Arable orchard; Ib: Livestock barn.
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Fig. 6. Fallow probability image according to the inherent
soil limitation
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Table 6. Area of farm land by a fallow suitability class in each
land utilization type

(unit: ha)

LUT(code) S2 S3 S4
Lb(8) 2.37 0.19 0.00
PN(20) 4.40 4.55 0.00
PS(21) 2,17 28.60 0.00
PDg(22) 70.57 4.06 0.00
PDo(23) 51.40 0.53 0.00
PDb(24) 421 0.09 0.00
PDr(25) 3.10 0.00 0.00
PDIf(26) 223.90 52.95 0.05
UN@30) 20.47 153.14 13.07
Us(3D 75.55 130.39 2.37
UDg(32) 28.27 9.10 0.00
UDo(33) 4.89 159 0.00
GN(40) 21.73 1.40 0.00
GT(41) 56.63 1.16 0.00
ON(50) 0.00 0.00 0.58
ONor(51) 19.02 173.61 89.39

S2: Suitable area; S3: Possible area; S4: Non suitable area
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Fig. 8. An orchard on a steep mountain. A baresoil condition
in the orchard causes soil erosion
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