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Dragon 5 Mid-term Results

* Inform on the project’s objectives

— Explore the crop monitoring with high resolution satellite for the diverse agricultural
cultivation areas in China.

— Extension of the crop mapping approach of Sen2Agri in China
— Develop the fusion algorithm of optical and SAR to support the crop monitoring

— Develop the algorithm of retrieving the biophysics parameters from optical and SAR high
resolution satellite images

— Develop the yield estimation model to forecast the yield in time

— Develop the nitrogen retrieval model to estimate the real nitrogen concentration and give
the advice for fertilizer application

— Summarize the advantage and advantage of monitoring agriculture in China with the
open access high resolution satellite data



EO Data Delivery

Data access (list all missions and issues if any). NB. in the tables please insert cumulative figures (since July 2020) for
no. of scenes of high bit rate data (e.g. S1 100 scenes). If data delivery is low bit rate by ftp, insert “ftp”

ESA Third Party Missions Chinese EO data

1. Sentinel-1 A/B 50 1. Landsat 8/9 30 1. GF-1 20
2. Sentinel-2 A/B 100 2. 2. CBERS04 20
3. 3. 3. FY-3D MERSI 100
4, 4. 4. FY-3CVIRR 100
5. 5. 5. GF-3 SAR 50
6. 6. 6.

Total: Total: Total:

Issues: Issues: Issues:



Field data collectio

o The Distribution of the sample points (N=851)
2 112.61°

2021 Field Campaign 5779236 112‘,39 | 1288 s " The Distribﬁfi?n of the sample p?1i25us (N=1845) ey
 Shannxi Site May 1-3,2021 } i | -
e Jiansanjiang Site August 23- s S S ! pesToistiy A o B SRR e e .
27,2021 e ® | | ﬁ’
* Shanxi Site Oct 14-15,2021 b i “““ e = T o g T
* Hunan Site Nov 1-5, 2021 ;/ ; i M |
narl — — — — 7 #t‘“—.— - —J‘ —————————— JI_ —————————— e TTTTT ";+_+"T+ : __________ T __________
. . i | s | |
2022 Field Campaign ‘ | ] ] .
¢ ShanXi Site April 29_3072022 o The Distribr;,cv)n of the sample p;iz:és (N=711) o
. oo . s dar 1200 1220 N2y
* Jiansanjiang Site July 26- i i
28,2022 o i
__________ ooy
e e
£ :
e
e o
K l I

35.9151”| 80° 112.00° 112.20° 112‘316"950



@mygc European Young scientists contributions in Dragon 5 @ ceSa

Poster title Contribution

Emeline Gomes Universite Catholique  sustainable farming use Sen2Agri and also Sentinel-1
(Master) de Louvain practices mapping with  information to estimate LAI, crop growth
Sen2Agri and in particular bare soil period

duration for the conservation agriculture
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@/ﬂm‘ Chinese Young scientists contribut

Hao Yanan 1. National Satellite Study on the Identification of Extending a classification-
(Ph. D) Meteorological Center, Rice Varieties based approach to identify
2. China Agricultural University with Remote Sensing Data rice varieties in support of
precision rice management
Lv Jin 1. National Satellite Monitoring agricultural Extending a classification-
(Master) Meteorological Center practices in jiansanjiang farm based approach to monitor
2. China University of Geoscience with multiple remote sensing farming practices, in particular
data for field preparation
Li Yuxuan 1. National Satellite Ukrainian Crop Growth Explore the Chinese
(Master) Meteorological Center, Monitoring With The Chinese meteorological satellite data
2. Institute of Agricultural Meteorological Satellite Data application for an alien
Resources and Regional Planning country in crop growth

monitoring



MONITORING AGRICULTURAL PROCESS OF JIANSANJIANG FARM
BASED ON MULTI-SOURCE REMOTE SENSING DATA

Jin Lv'2 Jinlong Fan',Shougeng Hu?,Guojun Li%,Yuxuan Li',Shiguang Mei’

1 National Satellite Meteorological Centre.China
2 China University Of Geosciences, Wuhan
3 Agricultural Bureau of Jiansanjiang Administration, Heilongjiang Province

1.Abstract

Food ity is an imps ion of farm has a total cultivated land area of
776000 hectares, the average annual grain output accounts for about 1/11 of Heilongjiang Province, 1/100 of the
country, An important grain production base in China, in order to fully and timely understand the progress of spring
ploughing in Jiansanjiang, to ensure food security, to Jiansanjiang Branch under the jurisdiction of 15 farms as the
research object, based on sentinel-2 satellite April 19, April 24, Images from April 29 and images from the Landsat-8

on April 28. the prog: of spring preparations for paddy fields on fifteen farms. Based on the
random forest algorithm and expert prior knowledge, the images of each period are divided into three categories:
undisturbed, irrigated and flooded. g to the results, the growth rate of irrigated plots between
April 19 anﬂ April 24 was faster, and the procoss of flooded was slnwer, As of April 29, the proportion of the flooded
in Jiansanjiang Farm that has been the pr of I has rapidly,
accounting for about 90% of the total paddy field area, and the spring preparation of paddy fields has basically ended.

2.Classification Approach

The classes were set as Undisturbed, Irrigated and Flooding.The samples used for this classification
were lleld sampled and all s-mple points were randomly divided into 70% training s.mples lnd :D%

les when pr g the pl which were then used for cl ifi and

Ukrainian Crop Growth Monitoring With The
Chinese Meteorological Satellite Data

Li Yuxuan', MeiShiguangQiliang '2,Lv Jin', SuQiaome, Jinlong Fan'

&
1 National Satellite Meteorciogical Cenler, China
2 Taiyuan Univessity of Technology, Taiyuan China

2 i Uit was altiacled e afntions 1rom Sgicullursl commenty in e warki. Thanks 10 Ihe lcbal covadage of e Second penseation FENGYLN
ot vogstation ndex NOWI rlievsd »m F¥3C VIR and FYID MERS! were used fo morifor She crop giowth condilion in Usraine. The NDV
and the historical mean in e past few years and Ihe time series:of HDVI at prasent and the histancal moan wero used 1 ckosoly manios the changes of

e
78 105 vagRA1N o MBTCh 1 e v ES 96 Yt (0 ST $63500 1 2022
Methods

Study Area and Data \
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methods, this paper uses  difference
model that can reflect the interannual
variability of crop growth for reak-time
monitaring and evaluation of crop

grawth in Ukraine at the decadal scale
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1
s 115 especial sutabe for age-scale and large
scale crop grawth monitaring, and plays an impartant role n crop
growth montering and crop yleld

respectively. Random forest was used as the key The y was by
the error confusion matrix.

Remote sensing Construct random _
Data H Data pmpml:esslngH forest model Classification results
¥
Field samples H Region of interest

Fig. 1 Shows the logic flow for this study

70%Training sample]

30%Validation sample

3. Results

Based on the images of Landsat-8 on April 28, the final Based on the images of Sentinel-2B on April 29, the final
Overall Accuracy is 53.7%, Kappa is 81% and F1 Score Overall Accuracy is 90°%, Kappa is 88°% and F1 Score is
Is 81.27% 88.29%

4.Discussion
The and 2 ges used in this
study have not been refined, and the next step
will be strict atmospheric correction and cloud
removal processing.

5.Acknowledgement

Dragon(58944)
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Fig. 2 Technical flowchart

Conclusions

Using NDVI a5 a monttaring indicator, the

Fig 4 Crop growth monitoring mag of Ukraine {FY-3D

average 5.
that the gre vinter crops in Ukraine
has not been seriously affected by the war.

Introduction |

wmmma | [
-l .

Acknowledgement:

goies Dragon(58944)

index of agricultural crops In Ukraine affected by war

Fig. 5 FY-30, FY-3C and METOP weath

lites Time series curve of vegetat

Study on the Identification of Rice Varieties

with Remote Sensing Data

Yanan Hao'; Ruilian Li'; and Jinlong Fan?

1 College of

1.Introduction

Heilongjiang Agricultural Reclamation has abundant land
resources, concentrated arable land and high degree of
agricultural mechanization, which has unique advantages in
the development of precision agriculture. In recent years, with
the emergence of various kinds of high spatial and temporal
resolution satellites, agricultural remote sensing, global
navigation technology and Internet of things technology can
be effectively combined, and play an important role in the

, China u ty, China

2 National Satellite Meteorological Center, China

3.Classification Approach

Figure 2 shows the logical flow of this research. Rice varieties
are divided into four types: Longjing, Suijing, Sanjiang and
Xinnian. In to the field L more
samples were further trained with the support of Google Earth
image. Thereafter all sample points were randomly divided into
75% training samples and 25% validation samples and then
used to the classification and the validation, respectively.
Random Forest was used as the key classifier. The
lassifi accuracy was evaluated by the error confusion

fields of crop classification, accurate i, yield
estimation and pest control. The Random Forest, one of the
most powerful classifiers, is widely applied in the field of the
land classification.

2.Study Area and Data
The Chuangye Farm is located in Heilongjiang Province in
Northeast China, within the range of 132-133 longitude and 47
latitude. It is an important single-season rice producing area
in China. The small red rectangle on the left in Figure 1
represents the location of the chuangye farm.

Fig.1 Study Area

Landsat 8 was launched in February 2013 and has 9 bands
with a spatial resolution of 30 m, which also includes a
panchromatic band with a spatial resolution of 15 m. The
Landsat-8 data used in this study was downloaded from the
USGS website and mainly used the image data on July 3, 2020.

Data collection started at the end of August 2020, as shown in
Figure 1covering an area of about 10,000 square kilometers,
incl g Qixing, C| gye, H i, Qianfeng, Erdache and
other farms.

matrix.
r
¢ Datasers }-—‘

Aceuracy Report

Classifier paramerer
funing

3

Fig.2 Flow Chart of the Classification

4.Results

Fig.3 presents the merged and classified rice area in the
northeast of China. The accuracies listed in the table 1.

Fig.3 The classified map results from Landsat § in 2020

Table 1 accuracies list for classified mapping

atrix _ Error unit %

Overall Accuracy 68.40
Kappa 56.00
F1 Score 66.40

Acknowledgement:
Dragon(32194,58944)
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19 July 2021
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* Inform on the results after 2 years of activity

— Crop Mapping with Chinese high resolution satellite data at provincial level

— Mapping the flood affected crop area

— Identifying the crop practices of conservation agriculture with Sen2Agri

— Promoting the remote sensing application in large and modern farm
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Crop Mapping Key steps

Remote sensing data processing
Training sample collection and evaluation
Classification algorithm and application
Validation and feedback

Post classification and noise filtering

Training Validation
n ence Al

H T Ref reas
y i
O O |
=)

Classification

Parameterization

Class Probabilities

L

Acquisition of Collecting field sample
Images data
~z 17
Processing of Processing field sample
Images data
\Z 7
Image data |  Training/validation
cube "| samples for classification

I

Classifier model (RF)

Imaée classifying

i i

Validation samples

. Validation of
‘ classified image

Post processing and mapping crop type
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1 Crop Mapping with Chinese high resolution satellite data at provincial level

Mapping Land Cover

Beijing, Tianjin and Hebei

» Landsat 8 data

» Cloud free image by spatial
Mosaic and temporal
composite

» Training samples collected

from published products
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» From Jan 3 to Oct 23, 2021, 341 scenes images of GF-1 in 91 of 284 days

» The best coverage was made on June 5, 2021

Single day mosaic of GF-1 WFV

©3

By

Bt T E L A B Ak

Hunan Province June 5 2021 August 30 October 1 2021
2021



1 Crop Mapping with Chinese high resolution satellite data at provincial level

Monthly mosaic of GF-1 WFV

GF1_WFV 202 b1 GF1_WFV 2021-02 . g GF1_WFV 202

GF1_WFV 202 e GF1_WFV 2021




1 Crop Mapping with Chinese high resolution satellite data at provincial level

Seasonally mosaic of GF-1 WFV

GF1_WFV 202 il




Dragon 5 Mid-term Results‘Reporting

1 Crop Mapping with Chinese high resolution satellite data at provincial level

L]
Fleld SuI » ey The Distribution of the sample points (N=978)
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1 Crop Mapping with Chinese high resolution satellite data at provincial level

in Spring for in Autumn for

Training sample pixel counts Dongting ...
Built-up 2363 2257
Shrub and Tree 7650 7767
Water Body 11942 12099
GreenHouse 1481 1729
Lotus 1081 1289
Fish Pond 3092 2955 Landcover Map in Spring for Landcover Map in Autumn for
Wetland 5492 5724 ~ Donmgting _ Dometme
Vegetable 510 529 M
Rapeseeds 1110
Shrimp Field 2331
Early/Later Rice 1577 2032
Single Rice 2136 4492

Total 40765 40873
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1 Crop Mapping with Chinese high resolution satellite data at provincial level

Landcover Map in Spring for Hunan Crop Type Map in Spring for Hunan

GF1-WFV 2021-04 GF1-WFV 2021-04

Input Image

GF1_WFV 202 #{Month, 4j5’

Day of Year Day of Year
Builtup Tree Water  Greenhouse  Lotus Pond Wetland  Vegetable Rapeseed  Crayfish  EarlyRice  SingleRice Greenhouse Lotus Pond Vegetable Rapeseed CrayfishField EarlyRice SingleRice

Land Cover Map Crop Type Map
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1 Crop Mapping with Chinese high resolution satellite data at provincial level

Landcover Map in Autumn for Hunan Crop Type Map in Autumn for Hunan

GF1-WFV 2021-07 GF1-WFV 2021-07

Input Image

Builtup Tree Water Greenhouse Lot

ond WetLand Vegetable LaterRice SingleRice Greenhouse Lotus Pond Vegetable LaterRice SingleRice

Land Cover Map Crop Type Map
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52 2021-47-31

2 Mapping the flood affected crop area
Henan 7.21 Flood 2021 Satellite

Images
July 17-22, 2021

» 696.9 mm per day on July 20 in
Zhengzhou & 640 mm annual
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2 Mapping the flood affected crop area

Satellite Images b
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Shanxi Fall
Flood, 2021

Oct 2-7, 2021

» 100-250 mm
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Bare soil period duration

» conservation agriculture

> Soil wind erosion

1000

900

400

300

200

100

a8

3767

37.45°

37.2%°

Eaitrs

XN e

The Distribution of the sample points (N=1845)

3767

37.45°

37.23°

T2

TreePlatation Wasteland

Greenhouse Mountain

Source: Sentinel-2 April 25, 2022
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q Source: Sentinel 2 images obtained on May 14,
g June 8,June 23, July 13, July 18, August 17,
= September1 and September 6, 2021

OA 93.4% , Soybean F1 97.8% , Maize F1 99.2% |
Transplanted Rice F1 93.8%, Directly Sowed Rice F1 87.7%

Soybean Corn Fallow Greenhouse TransPlantedRice DirectlySowedRice
RST Map



Field situation of farms in Jiansanjiang
as of.Sep.24, 2021

|

Falom Creenhouse Soybesn
RST Map

Not yet harvested rice

L& 2021-09-24 Rice

RST Ma

Harvested Ploughed

L8 2021-09-24 Harvest L8 2021-09-24 Plough

RST Map

RST May

Source: L8 Sep. 24, 2021

OA 96.6%, Soybean F191.2%, Maize F1 87.6%, not yet harvested
Rice F199.4%, Harvested Rice F1 93.3%, Ploughed F1 91.3%



1 1 1 1 1 1 Ploughed
Field situation of farms in Jiansanjiang  , vet harvested rice Harvested g
as.of Oct.1, 2021 R R

Failow Grearrousn Saybean Com Rice Harvest Plough
RST Map RST Map RST Map RST Map

Source: S2 Oct. 1, 2021

OA 96.7%, Soybean F1 92.2%, Maize F1 91.3%, not yet harvested
Rice F199.4%, Harvested Rice F1 85.4%, Ploughed F1 92.4%
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* Inform on the project’s schedule, planning & contribution of the partners for the following year

O European Team O Chinese Team
— Crop type mapping with Sent2agri system — Project coordination and management
— Algorithm of crop biophysics parameter — Site manager, Field survey and data collection in study sites

retrieved from high resolution satellite — Crop type mapping with Chinese high resolution satellite

— Nutrition retrieval algorithm form high data

resolution satellite data — Algorithm of crop biophysics parameter retrieved from

— Crop yield estimation from high resolution high resolution satellite

satellite data ~ Crop monitoring with high resolution satellite data

—Joint field survey
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* Report on the level and training of young scientists on the project achievements, including
plans for academic exchanges

» 1. Young Scientists will be invited to join the field survey. This activity will help young scientists be familiar
with and well understand the ground truth of research area.

» 2. Young scientists will be guided in processing the Sentinel series and GF series satellite data. Thereafter,
young scientists will be able to handle those data for the information retrieval.

> 3. Young scientists will be guided for the crop mapping. Thereafter young scientists will be able to run the
code to make a crop map.

> 4. Young scientists will be guided for the crop biophysics parameter retrieval. Thereafter young scientists
will be able to run the code to produce the product.

» 5. Young scientists will also be engaged in manuscript writing that will enhance their academic experience.
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