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ABSTRACT

In this study, in order to maximize the accuracy and efficiency of the existing interpolation
method fractal methods are applied. Developed FEDISA model revives the irregularity of the
real topography with only a few information about base topography, which can produce almost
complete geographic information. Moreover, as a tool for examining the adaptability and

efficiency of the model, index of slope range [ SR index of surface [ SA» and index of volume

I, were developed. The model area is respectively set to 75m x 75m, 150m x 150m, 300m x

300m, 600m x 600m, and 1,200m x 1,200m, and then the data obtained by combining the existing
interpolation methods and FEDISA model were compared with real measurements. The result of
the study showed the adaptability and efficiency of FEDISA model in topography restoration.
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FIGURE 1. Flow diagram of study procedure
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FIGURE 5. Contour line estimated by
FEDISA
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FIGURE 4. Estimated 3D terrain by FEDISA
(300mx300m : J= 0.7683)

TABLE 1. Comparison of topographic characteristics for 300m=300m target area by iterations and
interpolation methods

- - Projected area Surface area Slope(®) Volume
[teration Interpolation I (> (1) NVean Min Viax ()

Linear 90,000 101,962 26.47 12.92 39.33 6,901,875

Spline 90,000 104,117 27.35 4.06 44.09 7,920,152

ond IDW 90,000 101,475 24.11 0.00 45.38 6,900,401

Kriging 90,000 98,959 23.29 0.13 67.08 6,779,477

FEDISA 90,000 107,184 30.86 7.15 4457 7,059,736

Digital Map 90,000 108,452 32.29 0.00 49.59 6,857,243

Linear 90,000 101,242 25.69 270 39.33 6,901,875

Spline 90,000 103,921 2793 3.82 4792 7,921,353

3rd IDW 90,000 101,475 24.17 0.00 4541 6,900,401

Kriging 90,000 98,969 23.35 0.05 80.30 6,899,772

FEDISA 90,000 103,667 2795 3.84 48.42 6,796,101

Digital Map 90,000 108,452 32.29 0.00 49.59 6,857,243

Linear 90,000 101,054 25.52 2.69 39.33 6,901,876

Spline 90,000 103,831 27.85 2.73 49.62 7,922,827

Ath IDW 90,000 101,476 24.19 0.00 45.42 6,900,401

Kriging 90,000 98,949 23.38 0.01 32.96 6,879,472

FEDISA 90,000 102,333 26.67 1.89 58.04 6,889,668

Digital Map 90,000 108,452 32.29 0.00 49.59 6,857,243
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FEDISA R3¢} A5 TABLE 2. Comparison of [ g, by ieration
and interpolation methods (75mx75m)

Slope(®)

T o] Axz A& AL glho] o Interpolation
FL‘/] 3t WE’ =< 21, IDW, Kriging, Hteration method Min(® Max@  Range(@-() I(%S)‘R
15O ES ANyl 4 =R R 5
FEDISA Ed< &3 FHxs=ss o839 Linear 252 4038 15.12 76
BEAE AA R, WA A 55 A3 Spline 589 4247 1658 74
- _ IDW 1600 5519 3919 38
o] 4% vl - 743 Bkt 2 .
Kriging 24.43 42.06 17.63 72
FEDISA 1826 4721 2895 55
1 76‘] A]_E ]ﬂ-ﬂ EH x] _/':oﬂ ‘g] z:sl. _J—_y_%_il— Digital map 0.00 63.63 63.63 0
Linear 252 4038 15.12 76
ZF R7FH S 23 B4 go]EE o] &35ty Spline 22 4347 21.21 67
efe] =HATele W os WA A s IDW 211 5357 51.46 19
Aol FAA ko) s 9l a4 Kriging 857 4267 19.10 70
AHE W9 AFE AAst vluwd] Bkt FEDISA 294 52 035 37
ANEE Wi 2, AU AAER 2o Digital map ~ 0.00 6363 6363 0
Linear 24.42 40.38 15.96 163
o] = 3 o M= x8 9o H AA) =
170 Ao, o71M = A9 B A= Spline 2189 4375 21.86 66
o} HA AAES WHHE o]&3to AFE , DW 002 58 5.8 12
/g ;g é}ixl' éﬂ'ﬂ' 7(:)] /\}'L:_ t'-f‘ _?4 X] %‘*(Slope Kriging 578 42.22 36.44 43
FEDISA 062 62.14 6152 3
range index : [ gp)i= ArcGIS oA % Digital map 000 6363 6363 0

g
FAAEA G ANE AT FoR
Ly

sted ZF HIE7|H ol o)t dolE e AHAL TABLE 3. Comparison of [ g, by iteration and

HE ol oAE MEZZE EAFAT interpolation methods (150mx150m)
Slope(°)
" Interpolation
| - - -
alon - Cmeitod WD Max®  Range(@-@) (5K
Tan=|1— _ES pax —ES iy «100(%) Linear 2707 4240 15.33 77
SE oS — O0S °
max min Spline 2636 4141 15.05 7
2) IDW 000 5219 52.19 20
2
Kriging 373 3699 3326 )
FEDISA 104 5291 51.87 20
o 71 A,
Digital map 0.00 65.35 65.35 0
2= i 27.07 2 5.3
I AAE WO x4 Linear 207 4240 15.33 7
Spline 2530 4252 17.13 74
ES ... - E3E A4 FAe , DW 000 8289 82,89 27
. Kriging 012 6187 6175 6
O EF H A =
ES ,, ‘RS 9 AL A= FEDISA L1l 5687 55.76 15
OS : % Z[: ‘1 7(] E.O/] ‘%1 EH 75‘ /\]—E Digital map 0.00 65.35 65.35 0
max Linear 27.07 42.40 1533 7
P . Spline U2 4293 1821 7
0S . 9 FAAEY Hi AR p
IDW 014 7036 7022 7
4
Kriging 039 6009 50.70 9
FEDISA 068 6050 50.82 8

Digital map 0.00 65.35 65.35 0
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TABLE 4. Comparison of [ ¢ by iteration and TABLE 6. Comparison of [ ¢, by iteration and
interpolation methods (300mMx=300m) interpolation methods (1,200mx1,200m)
v Slope(°) v Slope(°)
lteration Intsﬂrgtoh\gtclion Mn®  Max®@  Range(@-) ](o/;S;R lteration |m§nrgt0h\gtcl10ﬂ Mn®  Max@  Range(@-) {%‘)SR
Linear 12.92 39.33 26.41 a7 Linear 2.08 20.84 18.76 63
Spline 4.06 44.09 40.03 19 Spline 5.27 28.46 23.19 54
IDW 0.00 45.38 45.38 8 IDW 1.12 23.29 2217 56
E Kriging 0.13 67.08 66.95 3H : Kriging 1.74 21.55 19.81 61
FEDISA 715 44.57 37.42 24 FEDISA 3.11 2592 22.81 5
Digital map 0.00 49.59 49.56 0 Digital map 351 53.85 50.34 0
Linear 2.70 39.33 36.63 16 Linear 2.08 20.84 18.76 63
Spline 3.82 4792 44.10 11 Spline 2.79 3192 29.13 42
IDW 0.00 4541 4541 8 IDW 1.46 21.55 20.09 60
’ Kriging 0.05 80.30 80.25 62 ’ Kriging 2.22 22.57 20.35 60
FEDISA 334 48.42 44.58 10 FEDISA 1.05 33.06 32.01 36
Digital map 0.00 49.59 49.56 0 Digital map 351 53.85 50.34 0
Linear 2.69 39.33 36.64 26 Linear 1.37 20.84 19.47 61
Spline 273 49.62 46.89 5 Spline 231 33.56 31.25 38
DW 0.00 45.42 45.42 8 IDW 1.10 24.52 2342 53
! Kriging 0.01 32.96 32.95 34 ! Kriging 222 23.21 20.99 58
FEDISA 1.89 58.04 56.15 13 FEDISA 0.76 40.11 39.35 22
Digital map  0.00 49.59 49.56 1 Digital map 351 53.85 50.34 0

TABLE 5. Comparison of [ sp by iteration and

100
interpolation methods (600mx>600m) o
80
) Slope(°) 70
lteration Imarg%ggon Min@®  Max®@  Range(@-0) I(%‘?R S o0 E%:j:er
Linear 1104 2230 11.26 8 K fz _[grears
Spline 1022 2231 1200 3 %
) IDW 773 2840 2067 7 %
: Kriging 1037 2274 1237 & WZ
PEDISA 044 3117 3073 Eﬁ 2nd iteration 3rd iteration 4th iteration
Digital map 329 7355 7026 0 a. 75mx75m
Linear 1104 2230 1126 8
Spline 1017 2243 1226 3
DW 076 2766 26.90 62 10
’ Kriging 832  23.12 1480 79 ZZ 7777777777777777777777777
FEDISA 143 3287 3144 55 70
Digital map 329 735 7026 0 s :z E%;a
Linear 1104 2230 1126 84 N owon
Spline 1017 2300 12.83 ) i
IDW 106 3052 2047 58 20
! Kriging 761 2325 1564 78 o
FEDISA 1.36 34.36 33.00 53 ’ 2nd iteration 3rd iteration 4th iteration

Digital map 3.29 7355 70.26 0 b. 150mx150m
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FIGURE 6. Comparison of slope range index by
iteration and interpolation methods
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o 5T A= 5
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E, : RS B3 ¥uX B
O, 9 FAA%e] BAA
9 M Linear
g =i
= DOKriging
TABLE 7. Comparison of [ ¢, by iteration and ’ R
interpolation methods  (75mx75m, .
150mx150m, 300mx=300m)
75m<75m  150m=<150m  300m<300m ° 20 foraton o toraton i toraton
Interpolation  Surface X
lteraion " Hiod areal | [sq Suface 7o Suface pg, a. 75m 75m
) % aeal m ?) (%) aeal m?) (%)
Lincar 679610 1 2744984 0 10196147 6
Spline 676035 0 2779122 1 10411651 4 is
) IDW 660138 2 2561552 7 10147448 6
Kriging 676538 0 2561723 7 9895849 9 T
FEDISA 672836 0 2733587 0 10718403 1
Digital map 676023 0 2747944 0 10845196 0 ol ]
Linear 679288 0 2743774 0 10124186 7 g
-
Spline 674790 0 2786445 1 10392100 4 i)
s IDW 670577 1 2807283 2 10147540 6
) Kriging 675677 0 2724983 1 9896930 9 3
FEDISA 663636 2 2767874 0 10366733 4
Digital map 676023 0 2747944 0 10845196 0 0
Linea_r 679355 0 27 434 71 O 101 054 11 7 2nd iteration 3rd iteration 4th iteration
Spline 674568 0 278825 1 10383058 4 b. 150mx=150m
. IDW 676564 0 2731865 1 10147557 6
Kriging 679628 1 2671201 3 9894851 9
FEDISA 675886 0 2672682 3 10233305 5 s
Digital map 676023 0 2747944 0 1084519 0

TABLE 8. Comparison

of g, by iteration and

interpolation methods (600mx600m,
1,200mx1,200m)

. 600mx=600m 1,200mx1,200m
Iteration '”ﬁg{f,'gg"” Surface [ g4(%  Suface [, (%
area(m) ) area(m’) )
Linear 377,083 13 1,487,081 10
Spline 378,124 13 1,503,376 9
9 DW 374,753 14 1,480,890 11
Kriging 376,580 13 1,483,361 11
FEDISA 379,593 13 1,499,213 10
Digital map 435,300 0 1,657,691 0
Linear 377,005 13 1,482,707 11
Spline 378,289 13 1,501,383 9
3 IDW 376,022 14 1,481,875 11
Kriging 376,410 14 1,477,833 11
FEDISA 378,586 13 1,486,458 10
Digital map 435,300 0 1,657,691 0
Linear 376,985 13 1,481,593 11
Spline 378,329 13 1,500,805 9
DW 376,812 13 1,483,936 10
4 Kriging 376,378 14 1,476,634 11
FEDISA 377,649 13 1,482,344 11
Digital map 435,300 0 1,657,691 0

ISA (D/ﬂ)

ISA (%)

BLinear
B Spline
aipw
OKriging
BFEDISA

2nd iteration 3rd iteration 4th iteration
¢. 300mx=300m
2nd iteration 3rd iteration 4th iteration

d. 600mx=600m
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FIGURE 7. Comparison of surface area index by
iteration and interpolation methods
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TABLE 9. Comparison of [ v by iteration and

interpolation methods (75mx75m
150mx150m, 300m>300m)

75m*75m 150mx150m 300m>300m

Iteration Intg[‘;z)}[aﬁ(m volume g, volume j  volume .

(m® ) (m® %) (m® (%)
Linear 211,992 5 1227656 2 6901875 1

Spline 209165 4 1245180 0 7920152 16
5 IDW 212877 6 1173122 6 6900401 2
Kriging 211810 5 1138824 9 6779477 0
FEDISA 213013 6 1182909 5 7059736 3
Digital mep 201,092 0 1,251,162 0 6857243 0
Linear 211,992 5 122765% 2 6901875 1

Spline 208256 4 1230580 2 7921353 16
3 IDW 212816 6 1240541 1 6900401 1
Kriging 211599 5 1235412 1 689772 1
FEDISA 213021 6 124008 1 679,101 0
Digital map 201,092 0 1,251,162 0 6857243 0
Linear 211641 5 1227657 2 6901876 1

Spline 207831 3 1229033 2 7922827 16
4 IDW 212803 6 1237369 1 6900401 1
Kriging 211274 5 1237380 1 6879472 0
FEDISA 205238 2 1255184 0 68339668 0
Digital mep 201,092 0 1251162 0 6857243 0
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TABLE 10. Comparison of [, by iteration and

interpolation methods  (B00M>600m,
1,200mx1,200m)

15

. Lt 600mx*600m 1,200mx1,200m g)'ﬂ
Iteration  Interpolation P o -
method volume( g7 *) I V)(/o volume( 77 ®) 1 ‘;(A
5
Linear 37,889,298 13 211,793,136 5
Spline 36,900,956 15 208,878,943 3
0
R IDW 38229919 12 211,121,308 4 2nd iteration 3rd fteration 41h teration
Kriging 37,796,847 13 213,049,712 5 c 300m><300m
FEDISA 40,223,524 8 198,178,780 2
Digital map 43,662,524 0 202,349,307 0
Linear 37,889,301 13 211,793,130 5 20
Spline 36,845,214 16 205,795,285 2
3 IDW 38,206,212 12 211,172,588 4 15
Kriging 37,711,756 14 213,417,507 5
FEDISA 40,371,713 8 199,235,432 2 % 10
Digital map 43,662,524 0 202,349,307 0
Linear 37,889,301 13 211,793,130 5 5
Spline 36,857,136 16 205,154,249 2
IDW 38,202,493 10 211,172,555 4 0
4 Kriging 37,689,206 14 213,515,389 5 2nd iteration 3rd iteration 4th iteration
FEDISA 40,382,411 8 199,694,504 1 d GOOmXGOOm
Digital map 43,662,524 0 202,349,307 0
20
20
15
% M Linear
—_ W Spline
Sl oiow
< = OKriging
“_;‘0 WFEDISA
s L
5
0
0 2nd iteration 3rd iteration 4th iteration
2nd iteration 3rd iteration 4th iteration
e. 1,200mx1,200m
a. 75mx75m
FIGURE 8. Comparison of volume index by
" iteration and interpolation methods
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