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ABSTRACT

Due to the lack of a comprehensive planning on the utilization of slopeland in
Taiwan in the early years, as well as the effect of economic structure changes on
farmland resources, “Slopeland Conservation and Utilization Act” was promulgated
in 1976 to regulate slopeland use. For the management of farmland resources on
slopeland, “The classification standard of slopeland utilization limitation” was
established to classify lands as suitable for agriculture, animal husbandry, forestry
purposes or as land subject to strengthened conservation. The classification was
based on four factors which are average slope, soil effective depth, soil erosion
degree, and parent rock. Comprehensive classification of slopeland utilization was
determined based on these four factors. In view of difficulties in manual verification
of soil erosion degree, the study employed a total of 7,622 cadastre entries in five
cadastral sections: Da-Keng Section, Da-An Section, Sun-Zih-Lin Section and
Li-Yu-Wei Section in Jhushan Township of Nantou County; and Tsao-Ling Section
in Gukeng Township of Yunlin County. For training data, 850 pieces of land were
randomly selected from slight erosion, medium erosion and severe erosion,
respectively, while the rest of the data were used as test data.

The study analyzed soil erosion degree of the slopeland by using Support
Vector Machine and selecting factors including slope, terrain curvature, erosivity
index, erodibility index, land cover and management index. Via classification array,
the general accuracy of the training results is 77.18%. The highest ranking of
accuracy in the testing results lies in the severe erosion group, which is above 90%;
followed by the slight erosion group, which achieves around 70%; and the last is the
medium erosion group, which has an accuracy of at least 60%. Therefore the
predictive model of soil erosion degree established by the study can be used as
reference for future verifications.

(Keywords: Slopeland Utilization limitation, Soil Erosion Degree, Support Vector Machine)
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Table 1. The standards of soil erosion degree in the Kentucky, Mississippi, Colorado and Nebraska
state, United States
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Table 2. Soil erosion cla35|f|cat|on for agriculture in British Columbia
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Table 4. The classification of soil erosion of the land classification standards for permissible

slopeland use
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Figure 1. Diagram of average slope overlay with cadastral maps of study area
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Figure 2. Diagram of terrain curvature overlay with cadastral maps of study area

56



PIA] ~ 2 7~ VTR B~ i R BB S e L
PRI ~ = 07~ TR DR A S [ BB s i

; zmlnnn ?JS:NIO 118.000 sm.m zu.m g N

?I- -.

g 5

g % — ) Melers
g e 0 2,050 4100
g a8

£ g

i L

2 £

i 3

5 H]

H 8 MR
H BRI

%. % -mp.h:u_msz
E H

H § B Lov: 0002

8]
H

212000 215000 218000 21000

13 A+ B )

Figure 3. Diagram of erosivity index overlay with cadastral maps of study area
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Table 6. The classification results based on confusion matrix by using SVM in Da-Keng Section,
Jhushan Township
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FSE 3 45 683 5 15.15 61.42 6.10
@%;[ ilad 23 345 75 7.74 31.03 91.46
A 297 1112 82 100 100 100
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Table 7. The classification results based on confusion matrix by using SVM in Da-An Section,
Jhushan Township
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abiled 11 231 156 4.30 17.29 86.67
A 256 1336 130 100 100 100

e 8 T ER R R SWM 5T BT A
Table 8. The classification results based on confusion matrix by using SVM in Sun-Zih-Lin Section,
Jhushan Township

SR e %I{@r%‘dt%\’f (1Ffiff%i¢ 1,461 =) ' HEF5T
EEEEl | pENEl | O FEOED | RSNl | fENEl | O SEaEl
[sgEelilad 274 24 3 80.35 3.78 0.62
FIETH g 43 386 8 12.61 60.79 1.65
@%;[/H@ 24 225 474 7.04 35.43 97.73
S 341 635 485 100 100 100

He 9 BRI ESY SV 53 KR A
Table 9. The classification results based on confusion matrix by using SVM in Li-Yu-Wei Section,
Jhushan Township

A HIEBA B GREESE 1,291 2n) HEF %

O EERHE | FENAR | B | ERESHE | P | B
sgelilad 550 38 3 84.36 7.57 2.19
e 61 315 10 9.36 62.75 7.30
BRE L 41 149 124 6.29 29.68 90.51

AR 652 502 137 100 100 100
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Figure 6. Distribution of field data of soil erosion cla55|f|cati0n in the study area

Table 10. The classification results based on confusion matrix by using SVM in Tsao-Ling Section,

Gukeng Township

HEEA B GEELE 1,607 31)

HIEf 55 %

PRV TEmam | gy | mpoim | EEmm | s | S
geliliad 706 129 3 89.59 17.71 3.23
FLET e 61 509 0 7.74 70.11 0.00
e blilad 21 88 90 2.66 12.12 96.77
A 788 726 93 100 100 100
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Figure 7. Distribution of training data and testing data in the study area
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