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Rice as a staple food
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Presentation Notes
Rice is the most important food crop of globally and the staple food of more than half of the world's population
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Difficulties in data acquisition: frequent cloud cover over rice growing regions

Rice calendar is dynamic and might be same as other summer crops

Inhomogeneity and fragmented rice fields

®@ < © P

Rice 1s commonly cultivated in many countries in Asia

Challenges




Major rice producing provinces
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Rice growing season and ramy season
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Availability of optical data

June 8, 2017
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Heilongjiang Guangxi
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Feature of rice field usng Sar




O Calendar ofrice is similar to
maize, soybean and other
summer crops; Crop spectral
feature is also similar

O But rice field is unique during
planting period (covered by
water); SAR data is sensitive to
water body, water content, etc

Key pomts
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Rice phenological parameters and empirical threshold derivation for rice classification.
Nelson, A, et al., 2014. Land Applications of Radar Remote Sensing.
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var percentile = ImageCollection.reduce(ee.Reducer.percentile([10,25,50,75,95]));



Data sources

Sensors Band Use Wavelength Res Provider
Sentinel-2 MSI B2 Blue 490 um 10m ESA
B3 Green 560 um 10m
B4 Red 665 um 10m
BS Near Infrared 842 um 10m
BI1 Short-wave Infrared 1 1610 um 20m
B12 Short-wave infrared 2 2190 um 20m
Landsat 8 OLI B2 Blue 0.45- 0.51 um 30m USGS
B3 Green 0.53 - 0.59 pm 30m
B4 Red 0.64 - 0.67 um 30m
B5 Near Infrared 0.85 - 0.88 um 30m
B6 Short-wave Infrared 1 1.57 - 1.65 pm 30m
B7 Short-wave infrared 2 2.11 - 2.29 pm 30m
Sentinel-1 C A\ dual-band cross-polarization, vertical 10m ESA
VHi transmit/horizontal receive 10m
SRTM Evelation 30m  NASA/USG
Landsat Hansen Global Forest Change 30m  GEE
Landsat JRC Global Surface Water Mapping 30m  GEE
Sensors(1* March to 30" November, 2017) Heilongjiang Huan Guangxi
Scenes 752 187 209
Landsat 8 OLI -
Footprints 53 21 20
Scenes 4116 1411 1580
Sentinel-2 MSI
Footprints 86 41 48
Scenes 828 364 340
Sentinel-1 C-band  Mode Interferometric Wide swath [ IWL[J

Orbit Properties

Descending

Ascending

Ascending
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Feature analysis

Monthly mean value for
SAR backscatter
ecoefficient

[ayerstack to get time
series monthly SAR
backscatter ecoefficient

Filter ImageCollection for
each month;

ImageCollection.mean()
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Feature analysis

* Percentile composite

* Time series smoothing
* ee.Reducer.percentile()

0.25 A

0.20 A

value

0.10 A

0.1+

0.6

0.4

value

0.0 4

value

Blue Green Red
0.20 4 0.20 A
0.15 4
0.15 A
0.10
0.10
0.05 -
PO5 P25 P50 P75 P95 POS P25 P50 P75 P95 PO5 P25 P50 P75 P95
NIR SWIR1 SWIR2
0.30
0.251 0.207
/
0.20 0.15 - /
r
0.15 A
0.10
0.10
0.05 4
0.05 -

T T T T T 0.00 T T T T T 0.001 T T T T
P05 P25 P50 P75 P95 P05 P25 P50 P75 P95 P05 P25 P50 P75 P95
LSWI EVI GCVI

2.0 4 3
1.5 2
// 1.0 ;
14 /
0.5 A
0 -
0.0 - ._—.___._/ ./
P05 P25 P50 P75 P95 P05 P25 P50 P75 P95 P05 P25 P50 P75 P95
VH/VV VH
_10 -
—15 / =
4 =20 s Water
s Forest
—25 e Urban
e Other crop

PO5 P25 P50 P75 P35

PO5 P25 P50 P75 P95

Hunan

Single-cropped
Double-cropped



value

value

Heillongjang

Blue ) Green Red
06
0.5
0.4 1
0.3 ;
0.2 4 /f/;
01 yy
S -9
P05 P25 P75 PO5 = : \
SWiRk2 § }
// 5
7 R
0.6 03 —10/ - S
10 F NS
\\\
E 0.4 0.2 o —
g —11 .
0.2 0.1
0.0 0.0 _12
1.00 ~16 Other Crop
075 Rice
./2 7
0.50
—-18/ /
0.25
0.00 i
—0.25 T _20 _—~
T T T T = — ] p 2
POS P25 W P75 P95 e N
—221 "‘"\3\
gjlang _,
. Water
. Forest
. Urban
Qther crop
-12.5 Rice 3 4 5 6 7 10 11
POS P25 PS50 P75 P95 POS P25 PS50 P75 P95 Month



Google Pla =~ A

B Google Play L

gslv | @W ne . g EELHHRAE
o . e Wl — mEW AN

. e - - P
e 4 -

KE# wRAEH

4% 420% 20-40% 40-65%

¢ Crop type with coordinates



Pixel based + object I ‘, ! s ” /
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Rice

mapping

0

300 Kilometers

T
125° 0'E

0

100 Kilometers

T ] 1 L T L L]
109° O'E 111° 0'E 113° 0'E 115° 0'E

0

100 Kilometers

T T T T T T T
106° 0E  108° 0’E  110° 0O'E  112° O’E

- o &
Guangxi(109°46'E and 23°3'N

.

Single Double



|
|
K ‘
| s
I
= |
o -_\__\___-1____\_
g |

Early rice '

25°

20°

‘ 0 75 150 300 KM |
| T T I .
115° E 120° E




| RS R

400
i)

300

200

0 50100

[ EEE =T

I — T
] 75 150 300

le/Semi- late rice

60
§=

S




[ate rice

110° E 115° E 120° E
i 2o
" HR
L{'JJ 0 75 150 300 KM
105° E 110° E 115° E 120° E



Accuracy assessment

* In situ data: 80%o1f samples used for trainmng ] 20%for validation

* Overlap the two to calculate the number of samples classified
correctly and wrong

* To generate confusion Metrix

Sa
OA =—Xx100%

n
X;i where Sd represents the total number of correctly classified
UA = —2 x 100% - PN
X; 0 pixels, n represents the total number of validation pixels,
i and Xjj represents an observation in row I and column j in
PA = 5A X 100% the confusion matrix; Xi represents the marginal total of row
ULA X PA I, and X represents the marginal total of column j in the

Fscore = UATPA X 2 confusion matrix.
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Accuracy

Heilongjiang Field Data
Other Crops Rice Total User Accuracy
Other crops 870 33 903 96.35%
MapData " pice 50 298 348 85.63%
Total 920 331 1251
Producer Accuracy 94.57% 90.03%
Overall Accuracy 93.37% F score 87.78%
Field Data
Hunan ; - -
Other Crops Single Rice Double Rice  Total User Accuracy
Other crops 5 5 0 95 94.74%
Map Data  Single rice 130 130 6 139 93.53%
Double rice 15 15 50 69 72.46%
Total 97 150 56 303
Producer Accuracy 92.78% 86.67% 89.29%
Single rice 89.97%
Overall Accuracy 89.11% F score Dou%ale rice 30.00%
G . Field Data
nangx Other Crops Rice Total User Accuracy
Other crops 280 5 285 98.25%
MapData " pice 11 60 71 84.51%
Total 920 331 1251
Producer Accuracy 96.22% 92.31%
Overall Accuracy 95.51% F score 88.24%

Zhang et al., 2018;
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Thanks for your attention!
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