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Table 1 The probability density function, (6,), of the normal of
leaf and stem of rice at inclinations

0.(°> 5 15 25 35 45 55 65 75 85

8(8.) 0.001 0.003 0.008 0.027 0.065 0.116 0.482 1.364 3.664
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M 0. KEBEN A ERENNOBINEIKEN IPAR, 4: ,

IPAR, = (Qo — 9) — (@rc — Oru) (2)
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05 R BB ER AN E, IWHE— I8 —F 48— B, FUR M DD,
FR MBTEE —RBOVE N B, BURE DD %7,
DD, = zF) (T;—15),

= (4)

1) Boerema, E. B., 1974, Growth and yield of rice in Murrubidgee Valley, N. S. W., Austra-
liae) Ms Thesis.
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Fig. 1 _Leaf area index, LAI, of rice during the whole growing season
(from Tab. 12, Boerema, E. B., 1974).
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Fig. 2 A trajectory of leaf area index of rice in the area of MIA
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Fig. 3 The simulated daily interception of global photosyathetically

active radiation by rice capopy as a function of LAIL
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Table 2 Comparision of estimated rice yield, }”", to the actual one, Y (ton/ha.).

] [ 1 2 3 4 5 6 7 8
LRRFEREY 6.18 9.71 9.39 6.92 8.90 8.65 11.27 10.13
EEFEY 8.90 10.23 9.79 6.69 10.02 6.11 11.13 10.67
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ESTIMATING RICE YIELD FROM REMOTELY SENSED
DATA —I1. RELATING YIELD TO TOTAL
~ INTERCEPTED RADIATION

Xiang Yueqin
(Instizuze of Geography, Chinese Academy of Sciences)
Tian Guoliang

(Institute of Remote Sensing Application, Chinese Academy of Sciences)

Abstract

A method is presented which offers a biological base to empirical methods of estimating
crop vield from remotely sensed canopy reflectance. This method involves two basic espects,
(i) A pattern of leaf area index (LAI), which follows a characteristic trajectory, is provided
based on six sets of LAI from plant initiation to maturity from Boerema in Riverna, New
South Welse, Australia. There are three varities each for the both of combine sowing and
aerial sowing. (ii) A form of daily rate of intercepted photosynthetically active radiation
(PAR), IPAR., as a function of LAl is derived with a simulating calculation based on the
radiation transfer equation in a canopy and the measured data of foliage inclination in the
field and the conventional data of radiation. The simulated IPAR. is tested with the measured
points in the field in January. They are fitted very well. If a single value, LAL, of LAl
at the stage closely prior to anthesis is obtained, the values of LAl from then to maturity can
be estimated based on the pattern of LAI. The accumulated intercepted PAR, TIRAR, from
anthesis to maturity can then be estimated based on the function of IPAR,; and estimated se-
quential LAl over this period. Then rice yield can be estimated from the TIPAR, assuming
that all assimilates during this phase are directed towards seed-fillings.

The method is used for estimating rice yields on farms. The values of LAl are derived
from the canopy reflectance on images of Landsat —5 on January 21, 1985.

Key words Leaf area index (LA) Interception of photosynthetically active radiation
Estimating rice yield 'from temotely sensed “data



