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Radar Remote Sensing Advantages
and Agricultural Applications

> All —-weather, day/night imaging capabilities, sensitivity to
geometry, moisture content, and surface roughness,
penetration capability into a volume such as a soil or
vegetative canopy

» Crop assessment and compliance land use monitoring, and
soil condition monitoring. Within each of these applications,
information on crop type, crop damage, farming activity, land
use and land use change, tillage practices and soil moisture
can be derived directly from radar imagery.
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* SAR Mapping of Rice Crop Area
— Advantages
— Basis of SAR estimation
e |ISEIS Rice Monitoring System
— Background
— ASAR measurements
— Leaf Area Index (LAI) model
— Mixture model
— Preliminary results

Precondition of application of
SAR data in agriculture

e Crop with different bio-physical
condition has different backscattering
features

e Temporal variation of backscattering of
crop depend on the species of crop.
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Temporal variation of RADARSAT backscattering coefficient of different crops




Growth parameters of Rice
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life cycle ~100-120 days depending on rice type
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Backscatter Coeffients

Backscatter Coeffients of Rice Vary with Time
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Rice growth area in the Guangdong province

Onbtical methods
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Temporal variation of ASAR backscattering coefficient in
four rice growth stages in the test site

Estimation of Rice LAI

»Rice is China staple grain and accounts for about 42%
of the crop yield of China

»>Quantify crop yield using LAI

»Crop growth area and yield can be estimated if the
growth of the crops is being monitored during the growing
season.

»The crop variable leaf area index (LAI) is an important
measure of crop growth

» Optical remote sensing data has been used in
estimating the LAl regularly during the growing season

»Need to examine the use of SAR data

»>Most paddy rice in southern China grows in a
warm, humid environment with heavy cloud cover
and rainfall. Acquisition of cloud-free optical remote
sensing data in rice growing regions is difficult.

»>Synthetic Aperture Radar (SAR) can provide
coverage for crop monitoring in tropical and sub-
tropical regions due to its all day and all weather
imaging capability and frequent revisit schedule.

»>The use of SAR for estimating LAI of rice has not
been fully exploited.




»>In this study LAI, water content and height of rice
were measured at the same time as the acquisition
of ENVISAT Advanced Synthetic Aperture Radar
(ASAR) alternating polarization data over the whole
growth season for the test site in southern China’s
Guangdong Province.

»>The data are analyzed using a semi-empirical
backscattering model based on LAI and water
content
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Method

The relations between LAI, water content and
height of rice may be established so that LAl can
be used as an input in a backscattering model
instead of water content and height:

LAl = a*m*h +b )

Semi-empirical model

€. €;and €, are complex dielectric of mixture, rice
and air, respectively. Air is host material in this mixture
model. v is fractional volume of vegetation material

Semi-empirical model

Rice stalk Is short compared to tree, and so the
scattering component associated with ground-trunk
scattering in backscattering physical model like MIMICS
can be further simplified to get a semi-empirical model
similar to cloud models for describing the backscattering
behavior of rice:

0pg = 0V*1-Tpg) + 0 s*Tpq (2)

Tpg=exp(-k*h*sec 0) (©)

Previous research has shown that the backscatter of the
crop canopy displays an approximately exponential
function response to gravimetric moisture of crop canopy
and the extinction coefficient of a vegetation leaf of the crop
canopy varies approximately linearly with the gravimetric
moisture. Therefore, the parameters in (2) can be assumed
as:

ov=a*mwb *cos (0)/ 2k

o0s can be calculated using volumetric soil moisture mv
and root square mean roughness deviation s of soil




Backscatter and measured LAI relation
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Great potential of L band PALSAR in agriculture
application

»>Higher spatial resolution capability

»Higher wave length

> Full polarimetry

Thanks for your attention!




