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NRSCE Two Tasks \\\&\? eSa

1. Crop mapping with time series of high resolution European and
Chinese satellite data

<

Chinese Pls:

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
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Chinese Teams: European Teams:

Dr. Jinlong Fan Prof. Defourny Pierre

Dr. Hao Gao

National Satellite Meteorological Ph.D Nicolas Bellemans

Center Universite Catholique de
Louvain, Belgium

Prof. Xiaoyu Zhang

Dr. Lei Zhang

Ningxia Meteorological Science

Institute
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A& Two Tasks

2. Assessing Crops with PROBA-V and FY-3 MERSI Data

Chinese Pls:

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
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Chinese Teams: European Teams:

Dr. Jinlong Fan Dr. Qinghan Dong

Dr. Hao Gao VITO, Belgium

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
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A& Data acquired

Sentinel 2

— Since Growing Season 2015 - 2020
GF1/2

— Since Growing Season 2013 /2015 - 2020

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

PROBA-V VITO PDF
— 2013 - 2020
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A& Field campaigns dzesa

e Ground truth data collection
— Ningxia 2016-2017
- NE 2016-2017
- NCP 2016-2020
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June 5 , 6 , 7 ’ 2016 e The Distrib:it?.isn of the sample pc:Lgs‘Es (N=3807) g
Ningxia Field Survey

The Training Dataset (N=3807)
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June 15,16,17, 2017

Ningxia Field Survey S e e it
| I
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The Training Dataset (N=1534) -+ | m
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The Distribution of the sample points (N=4473)
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March 22,23,24,25 2017
North China Plain Field Survey

The Training Dataset (N=3129)

Number of Sample Points
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The Distribution of the sample points (N=3129)

116.0° 116.6° 117.5; 5

T~

s

.6° 117.3155

20174 “Jeitkl” TURAZ= AR 2=
2017456 H26-30H , F1Z& =EAIEIR

26-30 June 2017 | Copenhagen, Denmark



(s dzesa

The Distribution of the sample points (N=3627)

March 30,31,April, 1,2 2017 .= 120g, -

Jiangsu Field Survey
The Training Dataset (N=3627)
1400 + 34.1°
1200 r
i
§ 1000
a 33.5°
@
g 800
A
S 600
Q
£
E 400 + 329° | :
| |
200 | |
[ |
0 T T > i' ! :.JJ- =+ s = | l
= = = 3 o | | o
% % § % é r:u- a- g % i 32'?1 7.2° 118.4° 119.6° 1 20.33'3
o 3 Cl&ss Types

2017 DRAGON 4 SYMPOSIUM 20174F “JevkXl” VUMW If =

26-30 June 2017 | Copenhagen, Denmark 20174£6 H26-30H , F1 & FrAISR




\®..; Participation of Young Scientists {:esa

Chinese Team

— Gao Hao
— Shaoijie Liu, Qi Xu, Qiliang LI

European Team
— Nicolas Bellemans
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&, Training of young scientists dzesa

— 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
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(’Wm, Results and ongoing Progress \\\&ﬁ;esa

GF-1 Satellite Data Acquisition

GF1 2013-08-12

GFl 2014 04-29 GF1 20140629 GFI 20150920

a2
L 556200 Ll B . =8 00 80 558200 18200 435200 ss6200 182 8200

i

’“’"E’s: e 73400

2013.8.12 2014.4.20 2014.6.29 2015.9.20 2016.6.16
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Collect Satellite data
PROBA-V TOC
2013-2020

300m

Daily

FY MERSI
2009-2020
250m
Daily

130.0
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Collect Product
PROBA-V NDVI
2013-2020

300m

10-daily NDVI Synthesis

1100° 1507 120.0° 125.0° 130.0°

00 0.1 02 0.3 04 05 06 07 08 09 1.0
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Evaluation From LCOZ_LITP_1E90G3_20170017. svm Validation. tat

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

Aeouracy Batrix

Error wnit %
Mverall Accurac 7

Kappa : LEL
GroundTruth/Classified 1 2 3 4
Nollata - ] ] 1]
Bareland 2 0 I 112 24
BareDesert 3 0 42 3678 3
Builtp 4 0 ] b 4hd
Desertbrass 5 0 o 157 0
Farast L] 0 o o o
Vineyard 7 0 ] ] 16
Pasure 8§ [] ] ] 1]
Rice @ L) u 1 o
4 Vater 10 0 0 0 0
Boad 11 0 1 43 1db
Vegetable 12 0 o o 3
¥hoat 13 0 o o 2
Corm 14 0 2 44 11
Total P 478 4214 36
User 1000 0.5 8.3 7L1
Commi ssion 0o 418 12.7 8.9

Boon

coocwooDoome

B 4 ] 1 12 13 14 Total Producer Omission
0 ] ] 1] 1] 0 0 52 100. 0 0.0
0 u 0 9 0 0 0 579 534
0 0 0 12 0 [} 0 3830 4.0
0 0 0 128 0 [ 0 59 474
0 ] ] 1] 1] 1] o 1783 8.9
0 o o o o 0 0 1481 0.2
1 n 0 125 0 10 0 2119 19.8

300 0 ] 1 1] 119 0 427 2.7
0 757 23 11 0 2 0 9 4.8
0 34 1391 3 1] 3 0 1438 3.3
3 ] 0 438 0 45 0 ] 49,0
[} 1 ] 7 1] 1 o 51 100, 0
5 o o 26 o 585 0 T2 19.2
0 2 ] 17 0 3 0 237 10,0

335 805 1414 777 1] 739 0 15434

0.6 94,0 98, 4 56, 4 0.0 741 0.0

104 8.0 L6 436 0.0 5.9 oo

Accuracy: 83.7%
Kappa: 0.81

80200 G2H200 652200

NoData Bareland BareDeset Buitup DesertGrass Forest VineYard Pasture PecdyRice Water  Road  Vegetabls Wneat

LGOB_L1TP_129083_PO170517.54m - §YM Classifier

E76200

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

Evaluation From gf_20160616_Validation. txt

Accuracy Natelx @ Error wit %
Overall Acowracy @ 66,8
Happa HLA)
Growdlzuth/Classified 1 4 3 4 ] [ T g 9 10 1 12 13 14 Total Froducer Omission
HNolata 1 e 0 15 T 0 0 16 0 0 ] 1] 0 0 1] &2 8.6 L4
Bareland 2 1] & 209 ] 1 0 arg 0 0 ] 4l 0 § 4 519 4.7 9.3
Parellegert 3 1] 0 389 ] 300 0 v 0 0 ] 419 0 0 1] I gl 1a 4
Bui Ltup 4 ] 1] 176 33 1] 1] 305 1] 9 ] 36 1] [} ] 859 368 612
Desertirass 5 ] 1] 154 0 1589 1] 36 1] 1] 4 1] 1] [} ] 173 gal 0.9
Forest & ] 1] 0 0 114 1339 18 1] 2 ] 8 1] 0 ] 1431 an. 4 9.6
Vineyard 7 ] 1] 160 ] 105 19 1633 1] 3 ] 185 1] 5 ] 2119 Tl 2.9
Pasture 3 ] 1] 2 3 1] 1] 33 1] 1] 0 ] 1] IE] ] 427 0.0 lon.o
Fice 9 ] 1] 1 5 43 11 4 1] 3l 15 228 1] % 1 195 46,7 53.3
Fater 10 ] ] 100 4 40 1] 33 1] i 1241 12 1] 0 ] 1433 86.3 13.7
Road 11 ] ] T 127 73 8 263 ] 5 ] 24 ] 16 ] 854 281 7.4
Vegatable 12 ] i] 1 (] 1 1 26 ] 1] 1 ] ] 2 ] 51 0.0 100.0
¥heat 13 ] i] 4 15 10 pal 263 ] ] 3 138 ] 12 ] 724 263 0.7
Corn 14 1] 1] 5 5 a 5 143 ] 3 1 a3 ] 1 ] a7 0.0 100.0
Tatal T2 a3 4303 BT 2322 1404 35ER ] 447 1265 1158 ] 353 5 15434
llzer 100.0 8.8 787 4.4 634 G54 464 0.0 810 481 0.9 [N} .1 0.0
Commissicn 0.0 18.2 4.3 8.6 L6 16 541 0.0 1.0 14 7.1 0.0 3.9 100.0

Accuracy: 66.8%
Kappa: 0.61
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FY3B MERSI 2016 Sanjiang Plain NE China Classification(Random Forest, RF) _

A .S

N N
' FY3B-MERSI-20160929-0250M-Classification -
[\
A FY3B-M & R To oty qion

Pl A I 11l A —— e . oves O"F 106" 007
. l 1 ¥ . - L3 E ” -." I

45" 0" 07 k- 45" 0' 07k

=4 007k

qur!al Itﬁg{:h!r y: 00.88%
Kappa aaéﬁlﬁEﬁtiaﬁ

4

2™ B [

Ricg,. o pryp 360
Rice 393

corn 28
Corn 56

Soybean _ ?I
Trco 3k 2
Tree 2
Eity %
W L e [ %
[ Total .

- m i
@p| |l eopivEe s e =4 B |
% 133 3 R |

1" 0k

&l
EEE
1L EE B33

-

sy

-
=}
=]

F
I
=



N er
A FY3B-MERSI-2016-0250M-Classification _
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FY3B-M A FY3B-M A FY3B-MERSI-2016-0250M-Classification N
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Pl
|:| +H
AR* 0 07 Jh=f LI 45" o 0 Jt= I:l W |=15° o' 0" ik
I
L 0-5 LA t)-: LA t"'-52212(520_1ﬁﬁ'ﬁles = :I‘;H - ook
129° E]'n'g\ 130° é 0" & 129" El'n'ﬁ\ 130% 1; 0" % 129" El'n'ﬁ\ 130% 1; 0" % m- 5 ('3 132" l')'o'.é; 133" a 0" & 134" 1; 0" 135" 5 (3 136" I!}'B'ﬂ{
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 82.14 0.78 85.66 83.73 70.51 78.81 86.24

(SVM)
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‘ngm FY3B MERSI 2016 Northeastern China Classification Fusion - S &
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FY3B-MERSI-2016-0250M-Classification
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51" o' 0"l
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[=42° o' 07t
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Overall Accuracy: 89.21%

Kappa Coefficient: 0.85

Ground Truth

Rice | Corn Tree City | Water | Total 22%?% ) Xziz% )
Rice 105 13 2 2 1 123 90.52 85.37
Corn 9 230 6 1 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
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2009-2015
Northeastern China
Mapping

FY3B MERSI 2016
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“A systerﬁ to anomatiéaI'Iy demiﬂ«SenZ:Agﬂri produc

DYNAMIC CROPLAND MASK

Monthly cloud free
surface reflectance
composite at 10-20 m

CLOUD FREE SURFACE

Grow ing 5850 s——eeeeee— .
{monthly updates]

Vegetation status map
at 20 m delivered every
week (NDVI, LAI, pheno index)

Open source toolbox
Capacity building and training

VEGETATION STATUS

Growing season
[weekly updates)

E

}
T8

45
1.

W -
ts

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

CULTIVATED CROP TYPE MAP

Growing season

Crop type map at 10 m for
the main regional crops
including irrigated/rainfed
discrimination
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Demonstration phase#™ National Cases

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

Implementation :
Ukraine (SRI)

South Africa (ARC) Mali (ICRISAT & IER)

S Tqmhabue.

mmmmm

Extent

Proposed oblasti to be processed

"} Proposed Sentinek-2 granules to process (1=92)

o] 125 250 500
Kil

) ; ot _
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To demonstrate NRT products using Sentinel-2 & Landsat 8
at local scale (~ 300 x 300 km) " Sudan & South-Sudan  a SenaAgrilocal demensiration case - Morooeo: a SanzAgp eca demonataton cate___

N | b
Eavpt _Saudi Ardpia
ibya 4

Site ID  Site name and localization ' SN

Sen2-Agri supported sites

1 France, Midi-Pyrénées

2 Morocco, Tensift

3 China, Shandong

4 Madagascar, Antsirabe M““*"'“?“ﬂ“ﬁ?“’” (F'ﬁ‘i‘fai::‘f’“gr':"“

5 Sudan, White Nile /South-Sudan J ] - :M ' c M{}‘

Additional demonstration sites s ‘ “*‘\jgir \f“m;

6 Czech sites , Czech (CCN2) T \f)m?, w :{rmm

7 Belgium, Belgium “ﬁg 2, :w LS
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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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