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ABSTRACT

Slopeland land use classification and identification is a statutory task. The government enforces
slopeland land use classification and identification to balance the utilization and conservation of
slopeland, and also for sustainable usage and protection of slopeland resources. Digital elevation
model (DEM) has become a popular tool in resource investigations. With application of geographical
information system (GIS), local environmental characteristics can be rapidly understood in office.
Current practice of slopeland land use classification and identification is based on in-situ field
examination. Therefore, application of DEM in slopeland judgment and identification is necessary to
increase correctness and speed. This study use digitized cadastral database and DEM in a GIS with
analytical modulus to handle large amount of cadastral and topographical data. Each cadastral unit is
analyzed for its sloping classifications. In addition, differences were evaluated among the results
made from several different resolutions of DEM. The results were also compared with the actual field
identification results. Discussions are made on what resolutions of DEM is the most suitable to be
analyzed in fitting field identification results. Results of this study can be a reference of a more
rational approach for slopeland land use classification and identification.

(Keywords: Digital elevation model, slopeland, limits of land use, classification and identification)
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Figure .9 Slope grade calculated by various resolutions of DEM in a single cadastral unit.

188



FRENCC A

L

(=) GIS ik 1 I') 5*5m 7 DEM Ff 5T
AN AR > PG T SR E] 86 2T
(4.78%) T FImdi N Tt dr bty - LA MBI 1E)
70 27(3.89%) flad N [ ER A B AR o BT
A= 5%5m DEM POEF R ] S o
Py AR > g 5T ) FEVE
1,644 271(91.33%) » T~ F=T| 86+70=156 21
(8.67%) 5 10m ~ 20m ~ 40m i##7% DEM 55T
SRR — g (T 91.2% ~ 90.8%
90.4%({1% 5 ~ * 6) -

() FRER AT A 2Ry~ oy
7t EEPRE DEM B R L E iy e bR
PORPETRIRENOE, > () 90%) ) Ff- g
(ESRIE S 3 (v R g (e
+ 1 & DEM FHEHN T PRURPEE

= lu

£ W%&?}‘H 10%1*5%%!33, =
DEM Zf flAd N T~ FRVRIN > A jrj;
H%ﬁ}i?&(irl 156 =1 55 f i/[lﬁ%ﬂ 10)f1 55 A==
S TR D o S O
B PR R B -

= RIRYARS ST GIS ﬁi’ﬁ%}m s
PP PTERASE L S PRS2 B
e %ﬁﬁ=ﬁﬁﬁi@¢ﬁfﬁr
%S%wwi'n BT A PR B
EFJ T4 BYFH szl[}JU eyl f @gg\ LFIJ-@%J Hl
5 TR 717}# o 39%#‘1%& ot
100m S ()1 8) » 7o PSEEE g
AR A ] P T
=557 F) 9%1‘*‘1%—*1*# 300m ')~ FfE -
300-400m izl |’IJT 41%3
POSER IR D o o S (S
)7

AL AR AT “%@ SRV
AU B BYF A J@ﬁl}{kﬂ}d ‘q’ﬁ:ﬁ [+

(Y[ 9) > HEREE

: iR | DEM A7 ks

189

BT U 5T

SETA I B3R S B SRR -

FIRY A U RSSO
IR ©
= e A R (B SR
Wbl Ay~ BB
y%ﬂ7’j%'ﬂiﬂﬁf4amwww

}\ [:IIE[JFEJEEJ‘J IEJFL"LIK};Q ’ ; 1@%&]7 Ff
S|P D ] *E”ﬁn o NIRRT
et lﬁkﬁﬁ I [ R AT T -

AR R [ 5L [ -
B

s B DEM E"‘*“ﬁ' R
Hg,jﬁ?kﬂu# HET [E Rl
RS 53 o 5 SuﬁyFﬁ”ﬁ
Sk i@*fﬁ&% ORI L 5
B FH G USG9 10%) 0 (EITEE Y Blepisy e
POROSREAMN P 0% ) ol S -
R P PR o
155 A E{/égzﬁ P EEEAVRI o 4 3977
Z’:F GlIESEs ﬁrfﬁié%%“ﬁ I fELE R =

o P SRESU 2 R
mw@wvaﬁﬁ@@ﬁ%ﬁwﬂHWﬁ%

R PR VAR o RO
F "“IJFl ORI G g R
BRI > =k SR o YR S R

U g,;a;?lj{[;iﬁ[ ‘El}wi’ﬁ‘ﬁw PYRRE A
b A ”vE‘?I J1 [l
- BRI = T E I 2
b%r“ﬁiuﬁ%V* A P
P PRI DEM PR T 1
YAT RN RO SRR
PR SR IR A LR il



T BEE 38(2) ¢ 177-194 (2006)
Journal of Soil and Water Conservation, 38(2) : 177-194 (2006)

# 3 T BV SRR 5 T DEM FETRVRYEIL S50 | 4 v PR
Table.3 Comparison of the slope grade between by statutory identification and by DEM calculation

EE e Qrdlig I') DEM G bt g
LSE 5*5m 10*10m 20%20m 40*40m
1 1 32 35 33 39
2 259 260 251 233
3 92 87 97 101
4 27 28 25 29
5 13 14 16 17
6 6 5 7 10
15 429 429 429 429
2 I 31 27 3 39
2 276 230 275 259
3 172 172 175 182
4 78 72 65 60
5 33 37 35 36
6 10 12 18 24
Tt 600 600 600 600
3 1 7 7 5 7
2 73 75 79 62
3 50 46 42 51
4 36 38 37 44
5 47 44 55 52
6 9 2 14 16
Tt 232 232 232 232
3 I 4 4 4 6
2 26 22 23 27
3 59 62 64 68
4 39 42 41 32
5 29 28 24 21
6 9 8 10 2
|5t 166 166 166 166
5 1 i I i 4
2 1 1 i 20
3 53 50 53 50
4 51 55 51 46
5 89 86 86 84
6 26 28 32 30
Tt 234 234 234 234
6 1 4 3 4 2
2 i 9 10 I
3 2 25 25 24
4 17 05 17 15
5 50 51 47 50
6 61 62 62 63
Tt 165 165 165 165
T 1826 1826 1826 1826
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Table 4. Results of slope grade calculated using DEM

s, DEM Ff g
5*5m | 10*10m | 20%20m | 40*40m | gz T IS
1 79 77 79 97 9.4 83(4.55%)
2 659 660 649 612 22.6 645(35.32%)
3 448 442 456 476 14.8 455.5(24.95%)
4 248 250 236 226 11.2 240(13.14%)
5 261 260 263 260 1.4 261(14.29%)
6 131 137 143 155 10.2 141.5(7.75%)
CiEL 1826 | 1826 1826 1826
7o I

oS BB B LTI L ) IS DEM BB IR

Table 5. Comparison of classifications by statutory identification and by using DEM calculation

# &y | DEM FFET DEM Ff 5o g
POTHE | VoikE 5*5m 10*¥10m 20*20m 40*40m
AR | ARSI | 1591(88.39%) 1586(88.11%) 1580(87.78%) 1569(87.17%)
4 Arffty 70(3.89%) 75(4.17%) 81(4.5%) 92(5.11%)
iy | LR 86(4.78%) 84(4.67%) 84(4.67%) 81(4.5%)
ey 53(2.94%) 55(3.06%) 55(3.06%) 58(3.22%)
IR 1800(100%) 1800(100%) 1800(100%) 1800(100%)

T ARSI 5T TR A T -

Fe 6. BRBHIIETITIL 5*5m DEM FH 150 FEEI S dy b 50 KRR itk
Table.6 Comparison of classifications by statutory identification and by using 5*5m DEM calculation

j Ly TR
5%5m DEM FF 5TV 55 % fi
PR A e F1o35%
FE[I’
g ElR v 86 4.78
A LAy 1591 88.39
o
B~ e 53 2.94
e Ay 70 3.89
|5t 1800 100

ﬁéf © ?31*37%,:@%’(: ARE J?}'T F’T’Jpé}gn’ﬁiﬁf& o
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Figure 10. Distribution of the cadastral units that have discrepancy results between statutory
identification and using DEM calculation

# 7. T DEMFEIRAR T Fapmml ¢ sr| et
Table 7. Utilization statistic for the cadastral units that have discrepancy results between statutory
identification and using DEM calculation

+ B0 g %
P 5 32
W 6 3.8

ST 1 0.6
[ 1 0.6
N 7 4.5
bk 1 0.6
LX) 20 12.8
R 64 41.0
FER 27 17.3
T8 A 24 15.4
ﬁ.?f 156 100.0
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Table 8. Statistic of perpendicular distance to the closest road for the cadastral

TR T =5 S EIRAGY %
100m '] ™~ 61 39.1
100-200m 38 24.4
200-300m 36 23.1
300-400m 18 11.5
400-500m 3 1.9

F/\[?r 156 100.0
9. g‘ = DEM Ff N - ff#‘ﬁ;?“'irﬂ Vﬁ H 55 aﬁ?ﬁh
Table 9. Statistic of elevation for the cadastral umts
fipH SR %
300m I'J ™+ 15 9.6
300-400m I'] ™™ 64 41.0
400-500m I'J 49 314
500-600m I'| ™~ 27 17.3
600-700m I'] ™+ 1 0.6
AET 156 100.0
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