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ABSTRACT

Land suitability assessment for apples and pears was conducted with soil and climate
information in South Korea. In doing so, we intended to preserve land and increase the
productivity by providing valuable information regarding where more suitable areas for apples
or pears are located. We used soil classification driven by soil environmental information
system developed by National Institute of Agricultural Science, RDA, and also used climate
classification in digital agro-climate map database for which is made by National Institute of
Horticultural and Herbal Science. We combined both soil and climate classification results
using a most-limiting characteristic method. The combined results showed very similar
patterns with the results by classification based on soil information. Such results seem to
come from the fact that the classification results by soil relatively lower than those by
climate information. The results by soil classification seem to be too downgraded and
checking if the final classification ranges in soil are reasonably made is strongly required.
Although the most limiting characteristic method had been used widely in land suitability
assessment, adapting the method based on results by soil and climate can be influenced by
one downgraded factor. Therefore, alternative ways should be carefully considered for
increasing the accuracy.
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Table 1. Class conditions for soil in apple

129

Sub-factor S1 S2 S3 N1
. . Hill, Footslope of . . .
Soil morphol fluvial plains, Dilluvium mountain. L lat Fluvio-marine plains,
© OTpRotoLy alluvial fan, valley uvid ountain, ~ava patea, Mountain, Cinder cone
Corrosion area
Slope (%) 0-7 7-15 15-30 >30
. Sandy loam, Silt . Sand, Gravelly soil,
Soil texture sandy loam Clay loam Silt clay loam, Clay Gravellly sand
Drainage classes Well Well buF too Moderately well Poor
excessive
Available soil depth >100 50-100 20-50 <20
Table 2. Class conditions for soil in pear
Sub-factor S1 S2 S3 N1
. Clay loam, Sandy loam, Silt Sand, Gravelly soil,
Soil texture Silt clay loam sandy loam Clay Gravelly sand
Slope (%) <7 7-15 15-30 >30
Drainage classes Well Well buF too Moderately well Poor, Little bit poor,
excessive Very poor
Available soil >100 50-100 20-50 <20
depth
Pebble contents < 10 80-84 70-79 <69
Table 3. Class conditions for climate in apples
Sub-factor S1 S2 N1
. . . 13.5=<x<14.5
< ’ <
Temperature during growing period 14.5<x<18.5 18.5<5<19.5 x<13.5, 19.5<x
Average temperature of a year 7.5<x<I1.5 6.3 =x<7.5, x<6.5, 12.5<x
: : 11.5<x<12.5 s
Temperature during the age of maturity 10.0=x<20.0 x<10.0, 20.0=<x
The lowest temperature x=(-30) (-35)=< x<(-30) x<(-35)
Table 4. Class conditions for climate in pears
Sub-factor S1 S2 NI
Temperature during growing period 18.5=x<21.5 17.0=x<18.5, x<17.0, 23.0=x
’ ’ 21.5<s<23.0 DA
10.0<x<11.5
< >
Average temperature of a year 11.5=x<15.5 15.5<x<175 x<10.0, 17.0<x
Temperature during the germinating - 8.5=x<10.5, -
period 10.5=<x<13.5 13.5<x<15.5 x<8.5, 15.5=x
The lowest temperature x=(-25) (30)= x<(-25) x<(=30)
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Fig. 1. Land suitability classification for apples
using climate conditions. (N1: Currently not
suitable, S2: Moderately suitable, S1: Highly
suitable).

Table 5. Percentages for each suitability class using
climate conditions in apples

Class Percentage
S1 40.92
S2 27.67
N1 31.41

Total 100.00
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Fig. 2. Land suitability classification for apple using
soil conditions. (N1: Currently not suitable, S2:
Moderately suitable, S1: Highly suitable).
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Table 6. Percentages for each suitability class using
soil conditions in apples

Class Percentage
S1 7.44
S2 4.38
S3 14.20
N1 4.20
N2 69.78
Total 100.00

Suitability class
0 C e

Bt [l

B s

2

s Lovoon

1:3,409,343

100

Miles

Fig. 3. Land suitability classification for apple using
the most-limiting characteristic method. (N1:
Currently not suitable, S2: Moderately suitable, S1:
Highly suitable).

Table 7. Percentages for each suitability class for
apples using the most-limiting characteristic method

Class Percentage
S1 9.38
S2 10.95
S3 6.68
N1 6.48
N2 66.52
Total 100.00
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Fig. 4. Land suitability classification for pears using
climate information. (N1: Currently not suitable, S2:
Moderately suitable, S1: Highly suitable).
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Table 8. Percentages for each suitability class using
climate conditions in pears

Class Percentage
Sl 41.40
S2 34.83
N1 23.76

Total 100.00
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Table 9. Percentages for each suitability class using
soil conditions in pears

Class Percentage
S1 12.57
S2 7.05
S3 6.79
N1 3.74
N2 69.85

Total 100.00
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Fig. 6. Land suitability classification for apple using
the most-limiting characteristic method. (N1:
Currently not suitable, S2: Moderately suitable, S1:
Highly suitable).

Fig. 5. Land suitability classification for pears using
soil conditions. (N1: Currently not suitable, S2:
Moderately suitable, S1: Highly suitable).



Hojung Kim et al.: Land Suitability Assessment by Combining Classification Results by Climate and Soil Information ... 133

Table 10. Percentages for each suitability class for
pears using the most-limiting characteristic method

Class Percentage
S1 9.38
S2 10.95
S3 6.68
N1 6.48
N2 66.52
Total 100.00
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