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(a) Reflection type

(a-1)

M]A
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Fig. 1.

(b) Penetration type

: /%a% J’r -

Configuration of antennas of the reflection and penetration type systems for grassland.

MA : multiband (L, S, C and X bands) antennas for transmission and reception

TA : antenna for transmission, RA : antenna for reception.

(a-1) : vertical measurement,

(a) Reflection type system

Fig. 2.
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(a-2) : inclined measurement.

(b) Penetration type system

Operation of the reflection type system and penetration type system.
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Multiband antennas of the reflection type system in operation.
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Fig. 4.  Simplified block diagram of the reflection type system.

DV : digital voltmeter, MC : microcomputer, MG : microwave generator, XYR : X-Y recorder,
RE : receiver, MA : multiband (L, S, C and X bands) antennas, RO : rotator, EL : elevator.

TR

XYR

Fig. 5.

MC

Simplified block diagram of the penetration type system.

TA : antenna for transmission, RA : antenna for reception, TR :
transmitter, XYR: X-Y recorder, DV : digital voltmeter, RE:

receiver, MC : microcomputer.
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Fig. 6. Response patterns of an aluminum board (1 x 1 m), stones on the aluminum board and plants on
the aluminum board in the reflection type system.
Table 1. Recording voltage and scattering coefficient using the reflection type system on grassland
of tall fescue and orchardgrass
Standing grass Lodged grass After cutting
Recording Mean V) 0.241 0.295 0.474
Tall voltage Max - Min (V) 0.099 0.160 0.570
fescue
Scattering Max @B) - 1295 - 1223 - 835
coefficient  Mean dB) - 13.59 - 13.13 - 11.10
Recording Mean (V) 0.277 0.310 0.359
Orchard voltage Max - Min (V) 0.236 0.153 0.439
grass
Scattering Max dB) - 1178 - 1224 - 993
coefficient Mean (dB) - 1315 - 1291 - 12.03
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Fig. 7. Relationship between scattering coefficient and

dry matter of grassland.
(Correlation coefficiend is —0.82)

Carrelation coefficients between scatiering coefficient (dB)

and fresh weight (g/m?) of growth stage by vertical and

inclined measurement

Measurement method

Vegetative Stage

Heading Stage

Vertical
Measurement
to the ground

Inclined
Measurement
to the ground

— 0.536

- 0.744%

— 0.450%*

— 0173

** is significant at P (0.01.
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Table 3. Recording voltage and scattering coeffi-
cient using the penetration type system
on grassland composed mainly of orchard-
grass and tall fescue.

Fresh weight® Recording Scattering
(g voltage (V) coefficient (dB)
65.0 144 ~ 17.50
94.2 13.7 - 17.60
1226 10.6 — 18.13
224.6 94 ~- 18.38
3443 73 — 18.89

Note ¥ numeral for 50 x 50 ¢cm area.
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ABSTRACT

Sato, K., Y. Tanaka, F. Nishimura, T. Nomoto, N. Harashima, M. Nashiki and K.
Inoue. (1989) : Utilization of the reflection and penetration type systems using the
microwave as the method of measurement in grasslands. Bull. Natl. Grassl. Res. Inst.
41 : 45~52,

The utilization of two types of instruments using microwave (L,S,C and X bands),
for the development of nondestructive methods for the determination of the biomass and
morphological status of grassland was evaluated.

1) The reflection type instrument enables to measure the reflectance from the grassland.
This type which is controlled by a desktop computer, has flat multiband (L,5,C and X
bands) antennas that move from the start of the measurements to the end. The collected
data represented by periodical waves can be analyzed by a computer and stored on a
digital cassette tape. This system supplied information on biomass and morphological
status of the grassland.

2) The penetration type instrument controlled by a computer, has a transmitter and a
receiver so arranged as to enable to measure the transmission of the C-band microwave
through grass. The transmission and reception were performed both using flat antennas.
This system which enables to analyze the quantitative factors which decrease the effect of
the ground on the grassland may be used as a micro-remote sensing.



