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Estimation of Rice Yield Using LANDSAT MSS Data
in Kyushu District

Toshimichi WATANABE*
Summary

Author examined to estimate the rice yield per unit area and to classify paddy field from
LANDSAT MSS data using ARSAS. Tested area was Fukuoka and Saga prefectures, and
data used were LANDSAT MSS data (1979. 10. 9, path 121-row37, “Kitakyusyu” scene), 1/
50000 map and Crop Statistics of 1979.

(1) 141 fields cultivating rice crop were extracted from 1/50000 maps. Longitude and
latitude of these points was translated to line and pixel number on LANDSAT MSS image data
through the UTM coordinate system. Then MSS band data of any points were read and
analyzed by multiple regression analysis using yield per 10 ares as the dependent variable and
MSS band data and 106 variables composed of some band data as independent variables. From
multiple regression analysis, it was shown that yield per 10 ares could be roughly estimated
from some composite variables with band data. At this case multiple correlation coefficient (R)
was 0.6499. But it was suggested that actual application of remote sensing to yield estimation
on other years or regions was difficult, because this equation had low contributing rate to
explain the variation of yield per 10 ares and biological or agricultural sense of this equation
were not definite. Therefore more studies over years, regions, cultivars or seasons are
necessary for more accurate estimation of yield of rice crop.

(2) Paddy field area was distinguished by supervised classification method using maximum
likelihood criterion from same data. It was shown that paddy field was distinguished from
other categories as mountains, water or urban by setting suitable training areas. Using same
data, unsupervised classification method got the similar categorical distribution.

*National Institute of Agro-Environmental Sciences. Kannondai, Tsukuba, Ibaraki, 305 Japan
(Present address : Chugoku Agricultural Experiment Station. Nishifukatsu, Fukuyama, Hiroshima, 721 Japan)
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MSS 7 =% i & 5 AFRIEHEE

f F& WIINBOKRBD 10 7 — 47 HilE & LANDSAT O/3> F7F—%

JEE 107 —A3h iR

Ny R TF =5

B == N 5 = {’E{
B & FE5 MINE MoEs (ha) (kg/10 2) Tl o s ure o r7
EEE 1. EET 1 2780 466 24 20 43 39
2 466 24 21 39 37
3 466 27 24 39 33
4 466 24 21 37 34
5 466 24 22 45 42
6 466 25 22 45 41
2. KEHW 1 924 464 24 19 41 37
2 464 24 20 36 34
3. ASEKW 1 2960 541 22 21 42 40
2 541 24 20 49 43
3 541 23 21 39 37
4 541 24 20 47 44
5 541 24 19 50 47
4. ERIFEM 1 704 505 24 22 40 36
2 505 23 18 43 40
5. #l 1 1720 551 24 22 44 41
2 551 24 21 45 43
3 551 24 20 47 42
6. HAM 1 2230 537 21 20 38 35
2 537 22 19 44 36
3 537 23 21 47 43
4 537 26 23 47 42
7. NALW 1 1100 531 24 19 47 43
8. kM 1 1610 544 23 18 49 45
2 544 24 19 41 38
3 544 25 21 54 47
9. KW 1 1360 562 24 20 40 36
10.  /NEETH 1 1710 537 24 18 48 45
2 537 22 19 46 43
11, HEHH 1 995 507 30 26 50 41
2 507 21 17 45 41
3 507 21 18 47 42
12, K=FET 1 250 497 21 17 36 34
13, P31 HT 1 375 482 26 23 32 29
2 482 21 19 43 41
4. HEHR 1 429 491 23 18 47 43
2 491 23 21 47 43
15. EHA] 1 545 505 24 20 46 41
2 505 24 23 51 44
16. #FEH] 1 939 503 26 21 50 45
2 503 28 25 50 47
3 503 25 23 43 39
17. EEJIRT 1 372 510 22 18 47 41
18, FREEHT 1 281 521 24 19 46 42
19, HEFHHT 1 219 512 22 18 45 42
20.  FEFEHT 1 910 494 21 18 49 44
2 494 21 18 39 36
21, SAFEKT 1 578 482 25 20 43 40
22.  FHBEHT 1 481 516 23 18 42 40
23.  FFENHET 1 264 508 24 23 44 42
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T &£ MHEREOATED 10 7 — 872 0iE ¥ LANDSAT O3y R 7—% (DT &)
b e o VR 107 — 0 N AL
R8BS HRHE HRES g, (kg/10 a) YR 4 NUES NYREE NVET

24. EIEET 1 956 566 21 18 38 36
2 566 21 17 42 41

25.  Z#RAT 1 846 517 22 20 47 43
2 517 23 20 46 41

26. TR/EET 1 1310 545 20 17 47 46
2 545 22 20 47 44

27, HUJRE] 1 2110 499 21 16 43 43
2 499 20 18 46 42

3 499 22 18 47 44

4 499 24 23 32 28

28. 3CET 1 656 495 21 16 50 49
2 495 21 17 43 44

29.  EEEH 1 720 470 22 18 45 45
30.  FHAHET 1 870 533 22 18 42 39
2 533 22 16 46 43

31.  HEAHET 1 1360 535 20 16 39 37
32.  EOVHET 1 761 512 21 16 44 42
33.  dLEFET 1 1080 561 24 20 41 36
2 561 22 18 50 48

34, KJJURET 1 1170 544 25 21 50 45
2 544 26 23 47 44

3. WEET 1 785 561 28 27 35 27
36. ZHRET 1 831 539 23 17 48 43
37.  EKET 1 770 463 23 18 42 41
38.  HESET 1 1420 548 23 19 44 43
2 548 22 20 52 45

3 548 24 21 36 29

39.  CAFIET 1 1190 545 25 20 51 49
40.  HBET 1 852 557 24 18 46 41
41. . HHHET 1 1390 533 25 20 50 48
2 533 23 19 45 43

FEEE 42, HBEW 1 3990 581 21 18 46 47
2 581 22 17 48 47

3 581 25 20 43 38

4 581 26 20 50 43

43.  EEm 1 1370 494 23 21 46 46
2 494 25 22 38 37

3 494 29 26 37 34

4 494 27 27 40 34

44. BT 1 1680 523 24 21 50 42
2 523 24 21 45 42

3 523 22 19 49 48

4 523 25 19 54 49

45.  HAM 1 1070 498 24 19 47 43
2 498 26 26 39 36

3 498 27 19 42 38

46. (RITEM 1 2780 478 29 30 50 43
2 478 25 24 49 44

3 478 22 17 30 26
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7 #& WHHREOKIED 10 7— VB DILE = LANDSAT O/N> F7—% (DT %)
= BE WS HaEps [FHEHE 107 -2 %00 N R T =y
(ha) (kg/10 a) WY R4 N FH NYEREE NUFT

47. kT 1 1820 490 29 27 45 41

2 490 27 24 48 41

3 490 24 23 49 11
48. HEM 1 1440 540 24 20 43 41
49. FEENT 1 540 614 25 20 53 50
50.  JIIEIHT 1 2350 598 25 20 48 43

2 598 24 17 50 47
51. BRE5HHE] 1 960 591 24 20 47 45
52.  ALRHET 1 840 592 27 19 52 46
53. KFIET 1 740 504 25 21 50 45
54. T 1 1470 562 24 20 48 45
55.  TFRENET 1 1320 624 24 18 51 49
56. =H/IE 1 505 559 24 21 44 39
57.  BHERAT 1 375 504 22 20 48 44

2 504 25 23 47 41
58.  H(lHT 1 348 523 24 20 45 43
59.  HRET 1 328 518 25 20 51 47
60. ALSEZEHT 1 671 554 26 22 56 46
61. =ARET 1 787 618 22 17 40 38
62. LilgRS 1 437 553 26 23 39 34
63. /INSET 1 635 520 23 21 50 48
64. =HHHET 1 1030 554 24 22 45 43
65. AEET 1 523 570 26 21 42 39
66.  FOUHT 1 776 561 26 20 49 45
67. UEEHT 1 238 492 25 18 43 43
68.  AHEIET 1 543 523 26 23 42 37

2 523 26 23 43 37
69. AL EH 1 240 500 25 22 44 41
70.  XK¥GET 1 510 465 23 23 41 38
71.  PEEHE 1 557 493 25 27 46 41
72.  \LNHET 1 488 456 28 27 43 40
73.  ALAHT 1 451 515 24 20 42 39
74.  KHTHT 1 301 553 21 17 51 47
75.  JLAGHT 1 979 536 24 19 46 43
76. HAET 1 2460 551 22 19 51 47

2 551 22 17 48 45
7. REHT 1 878 587 23 18 50 48
78.  HEHET 1 1410 546 25 21 49 45
79. HIMHET 1 812 517 24 20 46 41
80. IEEFHT 1 660 470 30 30 45 35

2 470 27 28 43 37

3 470 25 22 43 38




