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Monitoring of Land Development and its Use for
Cultivationin Tottori Sand Dune Areas Using
Landsat MSS Data

Sumiji Kosasu1*and Tahei Yamamoro*™*

Summary

From the Landsat MSS data measured on Oct. 18, 1982, the land use classi-
fication were discussed on the sand dune areas distributed in the western, the
middle and the eastern parts of Tottori prefecture. In factor-analyzing on four
bands of data sampled from the Landsat MSS data, eigenvalues, cumulative values,
correlation matrix, two factors and scoring coefficient were calculated. These
results were further analyzed using the image analysis computer system, and the
criteria values were decided in order to classify sand dune areas into arable land,
barren land, forest, town and roads.

Finally, the coloured pictures of land use classification in three districts of the
Tottori sand dune areas were drawn using the colour plotter of the computer

- system, and each area of land use in sand dune areas were calculated. The
results of the land use classification were compared with the field data investi-
gated in 1949 and 1974, and were discussed in regard to the transition of the
land development and its use for cultivation since 1949.
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**Division of Arid Land Agricultural Information Analysis, Sand Dune Research Institute
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Objected sand dune areas in Tottori
prefecture
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Means and standard deviations of six factors

ROWRM(CY)  FROBRH(CH) ERIMNERS(CO) WHRIMREH(CT) ANV Pl AV FE

# 0OH

0.5~0.6pum 0.6~0.7um 0.7~0.8um 0.8~1.1um D6=C6/C5 D7=C7/C5
oy E 18.77355 16.52717 23.92494 22.77386 1.47848 1.39867
HE(RZE 8.67871 10.12342 15.04588 16.60111 0.84362 1.02444

RIBE OV v 75 — 5 8=6,275

F—2 6FEROMHME~ ) v R

Correlation matrix of six factors

BOBES(CY) FOERM(CH) LRIMERE(CO ARIMNERB(CT) A4 Y FIL A4V FIE

= A

0.5~0.6 um 0.6~0.7um 0.7~0.8uxm 0.8~1.1um D6=C6/C5 D7=C7/C5
% 0 W & H(C4) 1.00000 0.96224 0.60404 0.53299 —0.09303 —0.07052
D & H(CH) 0.96224 1.00000 0.67335 0.59355 —0.05974 —0.03300
E ARG R I (C6) 0.60404 0.67335 1.00000 0.98418 0.67785 0.68644
WRIHEERE(CT) 0.53299 0.59355 0.98418 1.00000 0.74065 0.76796
NARY FR(DE) —0.09303 —0.05974 0.67785 - 0.74065 1.00000 0.98649
NANY RO —0.07052 —0.03300 0.68644 0.76796 0.98649 1.00000
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Eigenvalues, portions and cumulative portions using factor analysis

¥ %1 HAF 52 A+ 3 AF 54 R+ 555 A+ 56 A
A OfE - 3.793122 2. 103904 0.066359 0.022093 0.013804 0.000718

Bomo® 0.632 0.351 0.011 0.004 0.002 0.000
C IR L 0.632 0.983 0.994 0.998 1.000 1.000
LEILNG,

FEER DR TS5 — v 3 E—4 DHE) Th b0 = .-
NEZ70y P LADHIPH—-2THY, ZhIZk-T %: DC
F1RY, F2RFOMOBHRIAS HI128 5, T ?.
Lbhb, H1RFOHIID 6, D7D/ Y B Wil T
OHTHY, HLETFOMIC4, C5OTHED -1
#WThs, C6, C70EFRIMIIHRF RN
(DLELETED)BMBICS 5, 1AL LM ; B
iz, H2ETFEEMCES, EAOBRETO L T o " ™0

5 2 [ 7
£—4 N)vy 7 ARERORT /S — v
Factor pattern using the varimax o5
rotation method

o T mimy memy

OB EHCYH)  —0.01867 0.98197 —10

O i B 18 (C5) 0.03261 0.99414 B—2 EF5—>nray b (A=Cd, G0
ARG B (C6) 0.74869 0.64923 W B=C5, #OER: C=Cs,
SEARSME B (CT) 0.81356 0.57035 WA D=C7, 5EsRIME: E=D6—
N4 8y R (D) 0.98894  —0.09001 C6/C5, /54 /3 Kk F=D7=C7/C5,
JSA S R (D) 0.99171  —0.06496 s )

Plot of factor 1 with factor 2

L& &, e RHIE &G R A & < B Y £—5 H1, $2RFIIMETIZERNAaT
TH Y, HATHITCEIIEEE R, E Scoring coefficient matrix related to
THBEEVAELD, KD 6OOEROEIRT, % two factors

CRFIHETARFRAITIEE-—5D@BYTH 3, w — ——
SUF 11X %
INERCTH T v 7 LT85 DZhEZhDR AP %= 1K %2 /T

FEEAEHL, 70y FLADAR—3Th 3, #* O E1(C4) —0.10610 0.39385
ZORO 7Ty MEXC TOERIED Eir 1o 8O BEE(CS)  —0.08991  0.39349
MIETRENTHY, BEErbhEFizarocCy  LHIHERE(CE) 0.18845 0.18308
DEPIEL > T WL BERENRT LS, MEARIHERE(CT) 0.21850 0.14500

ZONTTay b EhEzhEhomEs ok 1T FRDE) 0.34518  —0.13640

SEBEEATRLCU AR ERMAB DI, kT TV FILDD 0.34358  —0.12668




Sy R4y FMSS 7— 41 k3 EMER EHIEO DHMABRRDOE=5 ) ¥ 7 DEA

6
&
55
&
5

7

4 S
4 5355
55
455555
4448 355555
3 44444555 555 55
3 444454545 5 5
3 34 444443 53545
3 33444444 44 S5 5

&
&
56 5
4 &
&

ENE- 8

3 343434444445
3333334444444 445 5
2333434344444544

333333344444 444454

2 22 33333333434444 4
2 233333333434444444
2 2333333333344344444 4

&
s
5

s
22222233333333343444 44 4 4
2222223333333333444 44 44
2222222233333334333344 4 4 4 4
12 22222333333333 33334444 4 44
2222222333333333333333 44 44
21222222223333333333333344 43344 4
1 1222222233233333333334334444 4
1112222222222233333333333343344444

44

4

111 44
111112222 2222232235333333053 3943 444
11 44

nuu 1 2.22222222"2"233333"333333" 4 34
2222

1
8“91 u 11t

11111
5 69 P111 19

2 22
nnnn 2 22
5 PR

2444465 65 8 1 1

22484855666877
1224444445577 1
22022442443634 7 7
222232222 2 4 3

)

5

.5

(5)

—2.0 —1.5 —1.0 —0.5 0.0 0.5 1.0 L5

K—3 #> 7 v r7—9 ORTFEHADSH X PO KEIT

2.0 2.5

40 4.5 5.0
%5 2 K-

L OEFRIME CTIZH A ML L KO E)

3.0 3.5 5.5

Distribution of the factor scores of sampling data
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Results of land use classification in Tottori sand dune areas

Xt S X B B M X I & KX KT - BB
;;:\\\\\ UM EE (%) MYV EIG (%) BN C7 e EE (%)
#* VN 945 25.0 392 8.4 1,484 7.7
T 267 7.0 220 4.7 1,980 10.3
£ - EBRAE 435 11.5 1,125 24.0 5,667 29.4
B O O 1 854 22.6 1,473 31.5 5,493 28.6
B O o 2 262 6.9 688 14.7 3,201 16.7
B OH w3 523 13.8 680 14.5 955 5.0
TEH (B 500 13.2 101 2.2 441 2.3
& &t 3,786 (1,230ha) 4,679 (1,520ha) 19,221 (6,245ha)
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Land use classification in sand dune areas of Tottori prefecture in 1949 3

prEEP F ew oK omo o# w6 @ PEERL
ha ha ha ha ha
S AL 1,085.3 460.0 351.2 1,896.5 1,960.0
A (57.2%) (24.3%) (18.5%) (100%)
278.6 335.9 930.8 1,545.3 1,740.0
a4k % (930.8)
(18.1%) (21.7%) (60.2%) (100%)
i T 362.3 406.0 3,633.3 4,401.6 3,400.0
AEE -5 &k (8.2%) (9.2%) (82.6%) (100%)
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