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Fig. 3 Experimental backscatter model of rice

5
7 22 .
2 , 6 28 y =0.0888x> — 1.9231x*+ 13. 155x — 35.767
, ) y (dB), x (
( ).
25 ) ( 80 ) , RADARSAT
—25 dB. ,
1996 1997 (21,
20 , —15 dB.
, 4 20 45 R >
) 8 ( ) —12 dB.
” 75 ’ ’ 79
4 , dB. , 65
5 —6 dB, —8 dB,
3
, 4 1 .7 30
4 2 2
, 6
1993 6
, 1997 RADARSAT ,
[2] i
, 3
-2 ” ’
g 6 . C ‘HH
= -10
b . ( RADARSAT) C
g I ,HH ,
S 4
1z =22 I
-26 ! ! I ! ' ! ' : : ' ’ ’ N
-7 1 25 49 65 73 89 97 113 121



344

Hof, Bt ipE R IR, &K #E A F S Torio

-, Canpbell 14 3t A MEA A7 TAF 69 8 F= %

#.

[3]

(References)

Matder C. Microwave (1-100GHz) dielectric model of leaves [ J] .
IEEE Trans. Geosci. Remote Sens. 1994, 32. 947—949.
Ulaby F T, Sarabandi K, McDonald K C, Whitt M, and Dobson M
C. Michigan microwave canopy scattering model (MIMICS) [J] .
Int. J. Remote Sens., 1990, 11. 1223—1253.
Shao Yun, Guo Huadong, Liu Hao, Brian Brisco. Multi frequengy,
Multi polarization GlobeSAR Data for Iand Use Mapping [ C] . Proc.
Fist Regional GlobeSAR Woikshop, 1994, Thailand, 32—45.
Guo Huadong ef al. Radar Remote Sersing Image Amalysis in China
[M] . Beijing: Science Press, 1999. [

(M. : , 1999.]
Shao Yun, Guo Huadong, Liu Hao, Lu Xingiao. GlobeSAR Data for
Agriculture ApplicationsPotentials and Limitations [ C] . Proc. Sec-
ond Ada Regiomal GlobeSAR Woikshop, 1996, Science Press, 79—
8.
Le Toan T, Laur H, Mougin E, and Lopes A. Multi temporal and
dual polarization ohservations of agricultural vegetation covers by X -
band SAR images [ J] . [EEE Trans. Geosd. Remote Sens. 1989,
27. 709—717.
Soares J V, Bemard R D and VidalMadjar D. Spatial and Temporal
behavior of a large agriculural area as observed from airbome C band
scatterometer and thermal infrared radiometer [ J] . Int. J. Remote
Sensing, 1987, 8(7): B1—9%.
Schotten C G J, Van Rooy W W L, and Janssen L L F. Assessment
of the capabilities of multi temporal ERS-1 SAR data to discriminate
between agriculural crops [ J] . Int. J. Remote Sens. 195, 16.
2619—2637.
Anys H. and He, D. C. Evaluation of textural and muli polariza-

[ 10

[ 11]

[ 12

[ 13]

[14

[ 15]

[16]

[ 17]

[1§

[ 19

[ 20

[21

tion radar features for crop classification[ J]. [EEE Trans. Geosci.
Remote Sensing, 1995, 33(5): 1170—118l.
Shao Yun, Verjee F, Staples S. Cutting through cloud] C] . GIS Asia
Pacific, 1997a, October/November, Singapore.
Shao Yun, Fan Xiangtao, Wang Cuizhen, Liu Hao. Estimation rice
growth stage using RADARSAT dat [ C] . Proc. of Geos. Remote
Sensing, IEEE, 1997b, Vol. 4, Singapore.
Shao Yun, Wang Cuizhen, Fan Xiangtao, Liu Hao. Evaluation of
SA R Image for Rice Monitoring and Land Cover Mapping[ C] . Pre-
sented at Geomatics in Era of RADARSAT, 1997¢, Ottawa, Canada.
Liu Hao, Shao Yun, Wang Cuizheng. The Application of Muli tem-
poral RADARSAT Data to Paddy Field Chssfication in Zhaoqing
Area, Guangdong Province, China[ J] . Remote Sensing for Land &
Resources, 1997, 34(4). 1—6. [ N s
Radarsat [

, 1997, 34(4): 1—6.]
Kuosu T, Fujita M, and Chiba K. Monitoring of rice crop growth
fran space using the ERS -1 C-band SAR[ J] . IEEE Trans. Geosci.
Remote Sens., 1995, 33(4): 1092—1096.
Kuwsu T, Fujita M and Chiba K. The identification of rice fields us-
ing multi temporal ERS-1 C band SAR data[ J|. Int. J. Renote
Sensing, 1997, 18(14). 2953—2965.
Le Toan T, Ribbes F, Wang L F, et al. Rice crop mapping and
monitoring using ERS-1 data based on experiment and modeling re-
sults [J] . IEEE Trans. Geosci. RemoteSens., 197, 35(1). 41—
56.
Aschbacher J, Pongsrhadulchai A, Kamchanasutham S, e al. As
sessment of ERS -1 data for rice crop mapping and monitoring [ C] . in
Proc. IGARSS, Flbrence, ltaly, 1995, 2183—2185.
Shao Yun, Guo Huadong, Liu Hao, Li Junfei, Lu Xinqiao. Effect of
Polarization of GbbeSAR Data on Vegetation Discrimination [ J] ,
GEOCARTO Intemational, 1995a, 10(3): 71—76.
Shao Yun, et al. The GlobeSAR Data for Vegetation Discrimination
[ C]. Microwave Remote Sensing for Earth Observation, Science
Press, 1995b, 195—201.
Guo Huadong, Shao Yun. Airborne Dualband Fully polarization SA R
Infomation Analysis[ J] . Jownal of Remote Sensing, 1997, 1(2).
14—20. [ R s SAR
[y, ,1997,1(2): 14—20.]
Shao Yun, Fan X. T, L H. etal. Rice monitoring and production
estimation using multi temporal Radarsat data[ J| . Remote Sensing of
Ennronment, 2001, 76(3): 310—325.



5 : 345

Studies on Rice Backscatter Signatures in Time Domain and Its Applications

SHAO Yun, GUO Huadong, FAN Xiang tao, LIU Hao
( Laboratory of Ranote Sensing Information Sciences, Institute of Ranote Sensing Applications, CAS, Beijing 100101, China)

Abstract:  Rice monitoring and production estimation has special significance to China, as rice is the staple grain and
accounts for 42 % of the crop production for this country. Radar remote sensing is appropriate for monitoring rice as culti-
vated areas are most often cloudy and rainy. SAR is anticipated to be the dominant remote sensing data source with high
resolution in tropic and sub tropical regions. It also provides re visit schedules suitable for agricultural monitoring. This
paper presents the results of a study examining the backscatter behavior of rice as a function of time using multi temporal
RADARSAT data set acquired in 1996 and 1997. A rice type distribution map was produced, showing 4 types of rice
with different life spans ranging from 80 days, to 120—125 days. The life span of a rice cop has significant impact on
yield, aswell as the taste and quality of the rice. The rice pwoduction of three counties and two administrative regions,
totaling 5000 square kilometers, are estimated in this study. The accuracy was found to be 91%, providing confidence
that multi temporal RADARSAT data is capable of rice monitoring and production estimation. Based on the studies car-
ried out in the Zhaoqing test site since 1993, it is suggested that rice production estimations require thee radar data ac-
quisitions taken at 3 stages of crop growth season. That is at the end of the seedling development period, in the ear differ-
entiation period, and at the beginning of the hawest period. Alternatively, if multi parameter radar data is available, da-
ta acquisitions may reduce to only two. That is at the end of the seedling period, and at the beginning of the harvest peri-
od. This paper also poposes a pilot scenario for operational rice monitoring and production estimation .
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