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Two Tasks 
1. Crop mapping with time series of high resolution European and 

Chinese satellite data 
 

Chinese PIs:  
Prof. Xiaoyu Zhang 
Ningxia Meteorological Science Institute 
Dr. Jinlong Fan  
National Satellite Meteorological Center, China 
 
European PI:  
Prof. Defourny Pierre  
Universite Catholique de Louvain, Belgium 
Crop type mapping with time series of Sentinel-2 and GF data in 
Northwest China 



Teams 

Chinese Teams: 
 
Dr. Jinlong Fan  
Dr. Hao Gao  
National Satellite Meteorological 
Center 
 
Prof. Xiaoyu Zhang 
Dr. Lei Zhang 
Ningxia Meteorological Science 
Institute 

European Teams:  
 
Prof. Defourny Pierre  
 
Ph.D Nicolas Bellemans 
Universite Catholique de 
Louvain, Belgium 



Two Tasks 
2. Assessing Crops with PROBA-V and FY-3 MERSI Data 
 
Chinese PIs:  
Dr. Jinlong Fan  
National Satellite Meteorological Centre, China 
Prof. Limin Wang 
Institute of Agricultural Resources and Regional Planning 
 
European PI:  
Dr. Qinghan Dong 
VITO, Belgium 
 

(1)Assessing crop conditions and stress, and 
(2)Mapping the crops with the time series Proba-V  and FY-3 MERIS 
data 



Teams 
Chinese Teams: 
 
Dr. Jinlong Fan  
Dr. Hao Gao  
Mr. Shaojie Liu, Ms. Qi Xu, Mr. Qiliang Li 
National Satellite Meteorological Center 
 
Prof. Limin Wang 
Institute of Agricultural Resources and 
Regional Planning  
 
Prof. Jingfeng Xing 
China Institute of Water Resources and 
Hydropower Research 

European Teams:  
 
Dr. Qinghan Dong 
VITO, Belgium 



Ningxia Site 

Ningxia Site 

NCP Site 

NE China Site 

Study Areas 



Data acquired 

• FY3-MERSI (FY-3A/3B/3C/3D Daily) 
– Since 2009 - 2020 

• PROBA-V  VITO PDF 
–  2013 - 2020 

• Sentinel 2 
– Since Growing Season 2015 - 2020  

• GF1/2 
–  Since Growing Season 2013 /2015 - 2020 



Field campaigns 

• Ground truth data collection 
− Ningxia 2016-2017 
− NE        2016-2017 
− NCP     2016-2020 

 
 



June 5,6,7, 2016 
Ningxia Field Survey 



June 15,16,17, 2017 
Ningxia Field Survey 



June 17-22, 2016 
Northeast China Field Survey 



March 22,23,24,25 2017 
North China Plain Field Survey 



March 30,31,April,1,2 2017 
Jiangsu Field Survey 



Participation of Young Scientists 

Chinese Team 
– Gao Hao 
– Shaojie Liu, Qi Xu, Qiliang Li 

 

European Team 
– Nicolas Bellemans 

 
 
 
 



Training of young scientists 

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

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

– Young scientists will be guided for the crop mapping. This will help 
young scientist to handle classification methods. 

– Exchange of young scientists 

 



Results and ongoing Progress  
GF-1 Satellite Data Acquisition 

2013.8.12 2014.4.20 2014.6.29 2015.9.20 2016.6.16 



Collect Satellite data 
PROBA-V  TOC  
2013-2020 
300m 
Daily 
 
FY MERSI 
2009-2020 
250m 
Daily 



Collect Product 
PROBA-V  NDVI 
2013-2020 
300m 
10-daily NDVI Synthesis 



LC 8  2017-5-17  Classification  and Validation  
(Support Vector Machine，SVM) 

Accuracy: 83.7% 
Kappa: 0.81 



GF-1  2016-6-16  Classification  and Validation  
(Neural Network , NN) 

Accuracy: 66.8% 
Kappa: 0.61 



Overall Accuracy: 91.16% 

Kappa Coefficient:0.89 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 374 13 7 7 4 2 407 93.97 91.67 

Corn 13 343 3 7 6 3 375 91.47 90.98 

Soybean 0 2 40 0 0 0 42 74.07 90.91 

Tree 4 4 0 189 8 1 206 91.30 91.75 

City 7 11 3 3 162 1 187 89.01 85.71 

Water 0 2 0 1 0 129 132 94.85 97.73 

Total 398 375 53 207 180 136 1349 

Overall Accuracy: 90.07% 

Kappa Coefficient:0.87 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 374 9 1 13 12 2 411 93.73 90.56 

Corn 14 357 8 7 15 3 404 93.95 88.15 

Soybean 1 1 34 2 1 1 40 72.34 80.95 

Tree 3 4 2 177 4 1 191 87.62 92.67 

City 6 8 2 3 153 2 174 81.82 87.43 

Water 0 1 0 0 0 119 120 92.25 98.35 

Total 398 380 47 202 185 128 1340 

Overall Accuracy: 89.47% 

Kappa Coefficient: 0.87 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 384 15 6 11 10 0 426 94.35 89.10 

Corn 13 331 4 7 13 2 370 90.68 89.46 

Soybean 1 4 34 0 7 0 46 70.83 73.91 

Tree 3 4 1 178 2 2 190 86.83 93.19 

City 5 9 2 5 155 0 176 81.15 87.57 

Water 0 2 0 4 0 131 137 97.04 95.62 

Total 406 365 47 205 187 135 1345 

Overall Accuracy: 91.59% 

Kappa Coefficient: 0.89 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 369 6 3 9 5 0 392 92.48 93.42 

Corn 12 355 5 9 14 0 395 94.92 89.87 

Soybean 2 2 38 0 2 1 45 71.70 84.44 

Tree 7 5 0 173 2 0 187 89.18 92.51 

City 5 4 3 2 171 1 186 87.69 91.94 

Water 1 2 2 1 0 136 142 98.55 94.44 

Total 396 374 51 194 194 138 1347 

Overall Accuracy: 92.75% 

Kappa Coefficient: 0.91 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 397 10 2 7 8 1 425 96.59 92.33 

Corn 5 352 5 5 8 2 377 92.88 93.37 

Soybean 0 5 41 1 2 1 50 75.93 82.00 

Tree 2 4 3 176 3 2 190 92.63 92.63 

City 5 6 1 1 154 0 167 88.00 92.22 

Water 0 2 1 0 0 137 140 95.80 97.86 

Total 409 379 53 190 175 143 1349 

Overall Accuracy: 90.00% 

Kappa Coefficient: 0.87 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 370 17 1 10 11 4 413 91.81 89.59 

Corn 20 343 8 7 9 1 388 92.20 87.72 

Soybean 3 3 44 0 4 2 56 81.48 78.57 

Tree 4 3 0 171 3 1 182 88.60 93.96 

City 5 5 0 5 159 3 177 85.03 88.83 

Water 0 1 0 0 0 127 128 92.03 99.22 

Total 402 372 53 193 186 138 1344 

Overall Accuracy: 89.40% 

Kappa Coefficient: 0.87 

Ground Truth 

Rice Corn Soybean Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 378 14 6 20 15 4 437 94.03 85.33 

Corn 10 337 1 9 7 2 366 91.83 91.83 

Soybean 2 0 47 2 1 0 52 83.93 90.38 

Tree 2 6 1 165 4 2 180 82.91 91.16 

City 8 10 1 3 142 3 167 83.53 84.02 

Water 0 0 0 0 0 138 138 92.62 100.00 

Total 400 367 56 199 169 149 1340 

FY3B  MERSI 2016  Sanjiang Plain NE China Classification(Random Forest, RF) 



FY3B  MERSI 2016 
Classification 
(Random Forest, RF) 
 
Majority of Voting for Data 
Fusion 

Date OA（%） KC Rice Cropland Forest Urban Water 

 

Pre-fusion 

20160620 90.95 0.88 92.58 91.87 89.91 83.14 94.63 

20160627 90.16 0.88 92.01 91.96 89.28 81.52 94.25 

20160628 91.83 0.89 92.67 94.28 87.71 84.86 96.75 

20160705 88.62 0.84 90.13 92.06 85.62 81.36 93.65 

20160710 89.73 0.86 90.69 92.43 87.65 82.26 95.76 

20160711 92.36 0.90 93.86 95.76 89.47 85.96 95.45 

20160730 91.48 0.89 92.47 91.98 89.81 85.46 95.91 

20160921 90.64 0.88 91.84 93.51 90.73 80.00 93.48 

20160922 89.14 0.86 92.86 90.35 85.85 81.28 91.49 

20160928 93.18 0.91 94.90 95.96 89.58 84.97 96.31 

20160929 92.28 0.90 93.67 95.19 90.55 81.36 95.65 

20161012 89.99 0.87 91.27 89.92 88.39 85.87 94.37 

Fusion / 92.87 0.90 93.92 95.07 89.67 85.42 96.41 



OA KC Rice Cropland Forest Urban Water 

Random Forest (RF) 92.87 0.90 93.92 95.07 89.67 85.42 96.41 

Decision Tree (DT) 85.70 0.81 90.45 88.63 80.39 77.72 89.68 

Neural Network (NN) 81.83 0.78 84.83 79.32 76.61 76.10 85.87 

Support Vector Machine 
(SVM) 

82.14 0.78 85.66 83.73 70.51 78.81 86.24 

Method 
Comparison 



Overall  Accuracy: 89.21% 

Kappa  Coefficient: 0.85 

Ground  Truth 

Rice Corn Tree City Water Total Prod 
Acc(%) 

User 
Acc(%) 

Rice 105 13 2 2 1 123 90.52 85.37 

Corn 9 230 6 11 2 258 93.12 89.15 

Tree 0 1 82 1 4 88 90.11 93.18 

City 1 3 0 51 0 55 80.12 92.73 

Water 1 0 1 0 28 30 80.00 93.33 

Total 116 247 91 67 35 556 

FY3B  MERSI 2016  Northeastern China Classification Fusion 



2009-2015 
Northeastern China 
Mapping 
FY3B  MERSI 2016  



A system to automatically deliver 4 Sen2-Agri products    

     EARLY AREA INDICATOR 

     EARLY AREA INDICATOR 

Binary map 
identifying  annually 
cultivated land at 10m  
updated every month 

Crop type map at 10 m for 
the main regional crops  

including irrigated/rainfed  
discrimination 

Vegetation status map 
at 20 m delivered every 

week (NDVI, LAI, pheno index) 

Monthly cloud free 
surface reflectance 
composite at 10-20 m 

in line with the GEOGLAM 
core products  



Example of 
products over 
Mali 



Sen2-Agri System ready for demonstration 



To demonstrate the Sen2-Agri system producing NRT products using 
Sentinel-2a & Landsat 8 at national scale with in situ system 
implementation : 
 

 
 
 
 
 

Demonstration phase : 3 National Cases 

Ukraine (SRI) South Africa (ARC) Mali (ICRISAT & IER) 



To demonstrate NRT products using Sentinel-2 & Landsat 8  
at local scale (~ 300 x 300 km) : 
 

 
 
 
 
 

… and 7 Local Cases 

Site ID Site name and localization 

Sen2-Agri supported sites 

1 France, Midi-Pyrénées 

2 Morocco, Tensift 

3 China, Shandong 

4 Madagascar, Antsirabe 

5 Sudan, White Nile /South-Sudan 

Additional demonstration sites 

6 Czech sites , Czech (CCN2)  

7 Belgium, Belgium (voluntary basis) 

 



Thank you very much for your attention! 

Dr. Jinlong Fan  
fanjl@cma.gov.cn 

Under Dragon Framework, this Dragon 4 project is 
really supported by the following projects: 
-  Dragon 4 ESA 
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