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Fig 6. The second stage of reproductive and green organ growth
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Fig 7. Backscatter of other uses (forest, city, garden, water)

A Bl Sl S S L (S sl e
oo ax g s Gl e 3l eslital Maa Jy ails
SSKE 53 AVEA Dsles o950 235 5 = CiS S
e @S S L gl laslS o
et SKE 3 255 (e o Al 5 (e W
By S emen g odls ol s |y g oS
2l 5 DLl 8 OIS 4 b e b S e S
3 adles)ge aikne Sl @ Bl ol ep oS
S s 4 s s el )l JSSS 51 eslinud
©osas S s Sl e SSE s S
Gbls 55 Las,)lS ol Oss oSy 5 S sS Coams
Jras axdlaesy go adlae ool 035 ed ey 5 sl
3t ol St s Csle ol 5 Of Ll s 05y Lls
o 5l osee Ol s IS 4 Laesl gl a5 35 5e 5L s

AN

S add (S 5L Sl sed pw p Sl Ay ol 5o

53 6 i)l AST L 58 eipm 3 anlllans ) go ailase
O (,lS atd E3s syl A gl sl o cuiS
Jo bl pslal STy b Jlbsed &S das s
S5 635 BU @ S8 el B Lol Slas
sl o Sl a5 gysbay syl el gl all s
VeV Ll IS s &S das e Ol gauaib ds
S das e Ol CBs pl il VO LS oo s de s
Ghle plaial 53 oW &3 cald opate (3,5l
zbe boelea bl sislar Sl elial Lo oS
Ol ) st o S (5561 2l 2l g ls
SSE 53 g9 Sy Calld iy V’:‘-Jﬁiﬂ S das e
woars bme 8 I &S osba adh b8
)>;¢T@bw%hsjé?wf)>&wu&a\



VEY Sl (oo o)lad /s 3l J) (b e 3 oLl aer SledbS wililu 5 595 51 roxiw

'4.5.:.]9 L;fjts‘u..& Cowo uali))‘ GL’.} J}Jk;c aJu"J ajli.ﬁ

CM‘ ol 43‘)‘ \ d}.’&- DL ol L;J“‘J

5 Lol anils gy Gl 2 5 ess el 5 6aS @l W

M J}lv\J slosee 0Lt ol S S ch« J:b‘u.

Table 1. Land use map information of paddy rice fields (validation)
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Abstract

The purpose of this study is to identify Paddy Rice
field and prepare a land use map based on the
phenological characteristics of rice plants using the
backscatering of radar data in the Google Earth
Engine Platform. In order to increase the accuracy
of backscattering intensity changes, a 2-year time
series was selected. Then, initial identification and
land classification were performed. First, the
relationship between \YAY/ polarization
backscattering process and phenological stages of
rice plant was investigated. The results of VV
polarization backscattering diagram analysis show
that in the first stage of rice plant growth due to
moisture, flooding and lack of sufficient
vegetation, the backscattering rate was lower. In
the second stage of rice plant growth, the amount
of backscattering is higher due to increased
vegetation and water surface coverage.
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While in the third stage of rice plant growth, due to
the ripening of rice plant seeds and also drying of
the paddy fields to harvest, the backscattering rate
decreases. Then, by managing time periods and
using color combination, the types of uses were
identified. After initial identification, in order to
achieve better results, a user map of the central part
of the effort was prepared using the supervised
classification method using the most similar
algorithm. After preparing the land use map, the
accuracy of the map were evaluated using ground
samples. The overall accuracy and kappa
coefficient of this algorithm are 91.57% and 0.75,
respectively. The results showed that the use of
phenological data reprocessing time series in
accordance with phenology in classifications
increases the accuracy of classification. The results
also show that the use of Sentinel 1 images along
with the Google Earth engine Platform will have a
high efficiency in monitoring paddy lands in the
northern regions due to the presence of clouds.

Extended Abstract

Background and Objective Due to the fact that
there are several methods to identify and
differentiate the area under rice cultivation and
finally prepare a rice cultivation map. In our
country, there are three methods for estimating the
level of agricultural products, which include:
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expert methods, estimation through cataloging, and
finally the use of new technologies. Nowadays,
remote sensing technology has the capabilities of
being multi-temporal, multi-spectral, having a
suitable and varied spatial and radiometric
resolution, wide and integrated vision, as well as
timely and accurate data capable of using
separation.  Various agricultural phenomena
include the level, type and temporal and spatial
patterns of cultivation. The purpose of this study is
to identify paddy rice field and prepare a land use
map based on the phenological characteristics of
rice plants using the backscattering of Sentinel 1
radar data in the Google Earth Engine Platform.

Materials and Methods: The data used in this
study include the time series of radar images of
Sentinel 1 satellite in the period 2018 to 2020. In
order to initially identify paddy lands, first the
relationship between \AY polarization
backscattering and the phenological stages of rice
is investigated. Then, in order to manage the
process of backscattering changes in 3 time periods
(before crop, time of crop and after harvest) and
accurate information about the time of cultivation
and phenological stages of rice, we identified the
type of use. After that, in order to achieve better
results, a user map of the central part of Talesh city
was prepared using the supervised classification
method using the most similar algorithm. Finally,
for the accuracy of the user map extracted from the
overall accuracy and kappa -coefficient were
evaluated using the ground data collected and
Google Earth level data.

Results and Discussion: The results of the
analysis of the VV polarization redistribution
diagram show that in the first stage of rice plant
growth, the backscattering rate decreases sharply

due to the presence of moisture, water logging and
lack of sufficient vegetation. In the second stage,
the growth of rice plant due to increasing the
height of rice plant and the production of
reproductive organs leads to increased greenery
and water cover, which increases the redistribution
of the dominant spectrum of rice plant. While in
the third stage of rice plant growth, due to the
ripening of rice plant seeds and also the cut-off of
incoming water to the surface of paddy fields to
harvest the crop, the redistribution rate decreases.
The overall accuracy and kappa coefficient of the
land use map are 91.57% and 0.75, respectively.

Conclusion: General information about the spatial
distribution and area under cultivation of
agricultural products, especially for planning,
decision-making and policy-making in the country
is an important tool. Considering that 70% of
paddy lands are cultivated in the northern regions
of the country and also due to the limitation of
optical data in cloudy conditions in this study to
identify paddy lands and prepare a user map of
radar images of Sentinel 1 satellite in C-band with
Appropriate spatial and temporal resolation has
been used. The results showed that the use of radar
data retransmission time series in accordance with
rice cultivation technology in the classifications
increases the classification accuracy. The results
also show that the use of Sentinel 1 radar images
with Google Earth engine Platform will have high
efficiency in monitoring paddy rice field in the
northern regions due to the presence of clouds.
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