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The use of LANDSAT TM data for estimating the interaction of
sugar beet yields damaged by cold and wet weather
in 1993 with soil properties

Daiji Asaka

Hokkaido Prefectural Central Agricultural Experiment Station
Naganuma-cho Yubari-gun Hokkaido 069-13 Japan

Abstract

Sugar beet crop was seriously damaged by cold and wet injury at the Tokachi area of Hokkaido
in Japan 1993.
TM data which were acquired on July 8 1993. Geographical distribution of sugar beet yields was

I tried to estimate relation of sugar beet yield to soil properties using LANDSAT

mapped from NDVI (normalized difference vegetation index) on the basis of the TM data and the
mean temperature in July. The regional variability of the yield was calculated dividing original
estimated yield by the broad trend of the yield, and examined with some soil properties.
Relatively low regional yields was related to the soil type with poor drainage condition, existence
of compact subsoil, and lack of gravel layer. These results suggest that the remotly sensed data
may be useful for estimation of the interaction of soil, weather and crop growth.

Key words : Sugar beet, LANDSAT, Remote sensing
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Table 1 Geographical information data of agricultural land arranged in
the Hokkaido Prefectural Agricultural Experimant Station
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Table 2 Cultivation area in 1993 and vegetation periods of major crops in

Hokkaido, Japan
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Fig. 1 Weather conditions during the vegeta-
tion periods of sugar beet at the
Tokachi area, Hokkaido, Japan (1993).
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Table 3 Coefficient of correlation among month-
ly mean temperature, precipitation
and sugar beet yield at the Tokachi
area, Hokkaido, Japan in 1993

H ¥ B &R B Kk B
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Fig. 2 Study area.
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Table 4 The used LANDSAT data
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Fig. 3 Flowchart for treatment of the LAND-

SAT TM data.
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Fig.4 The area of sugar beet fields discri-
minated by the LANDSAT TM data.
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Fig. 5 Relationship between sugar beet yields
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Fig. 6 Estimated vield of sugar beet using the
LANDSAT TM data.
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Fig. 7

B-7 7 F¥y bick> THEES Tz 1993 4 oo £ — P IEXS] (1km £ v ¥ a)
1993’s geographical distribution map of sugar beet yields at the Tokachi area, Hokkaido, Japan,
estimated by the LANDSAT TM data acquired on July 8 1993. (1 km mesh sized map).
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Table 6 Distribution area of soil groups in the of the soil accumulated type.
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Fig. 11 Comparison of estimated and regional
variability of sugar beet yield various
of the soil types in volcanic ash soils.
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Fig. 12 Comparison of estimated and regional
variability of sugar beet yield various
of the compactness of subsoil.

AW En K WE Lo 3 D ABls . GEVHIRE
AR, 1979), kbl - - Bk bbb asei, FER
kg WE o din &R (4, 1981). &5
B O 2 LRk [V I LT HBrE i, &
Fo L0 D E i i RS RS R i T B TR
SN Y 4 70N ERE &6 1R L G
R ERER,  1993).

9, oSG IR 5 &, M

BMlEcumicdy, gl - BREIIENTH -1
(-9). Mxdfesud, #rciti b, ’)‘z"C}\LlJJ)\t’Cﬂi

Sy, R TRESOENKREL - WL

%
120
110ﬁ
16 e J100 ¥
©
S44 ;Em,

UL

25 50 75 cm
IR
B-13 MUEEBIO £ — b IE & xR
Fig. 13 Comparison of estimated and regional

variability of sugar beet yield various
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Table 7 Soil properties influenced on the
growth of sugar beet at the Tokachi
area, Hokkaido, Japan in 1993
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Fig. 14 1990’s geographical distribution map of sugar beet yields at the Tokachi area, Hokkaido
Japan, estimated by the LANDSAT TM data acquired on June 7 1990. (1 km mesh sized map) .
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Table 8 Comparison of regional variability of
the sugar beet yield to some soil
properties between 1990 and 1993
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