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| Importande.of.rice mO-nitofing i;n SE Asia.f

1 Rice is the staple food for more than half of humanity - with 90%
of the world crop grown and consumed in Asia. .

[ The high population growth rate in Asia together with the
approaching limits of land use and enhanced climate change,
are impacting:

- food security, tensions in rice markets
- Water resources

- GHG, biodiversity, forest conservation...

“¢ surate and timely information is needed for rice
monitoring, and satellite remote sensing can meet
requirements at local to global scales

vz Asla-Rice/GEOGLAM initiative



EO for rice monitoring

o Among EO data, SAR data have been proved efficient for rice
monitoring since late 80’s , but applications have been hampered by
lack of systematic and cost effective data

o Sentinel-1 represents unpreceding opportunity for operational rice
monitoring applications

o R&D Demonstrator projects were urgently needed with the launch of
Sentinel-1 in April 2014

The GEORICE project

Thuy Le Toan, GEOSS-AOQ, Tokyo, 11-13 January 2017



GEORICE: Towards Global Earth Observatlon of Rlce
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Sentinel-1: Mission Profile

Mission based on 2 satellites
C-band Radar instrumentasss s

Sun-syaehtenous ‘orbit at
693 km altitude

Inclination: 98.18°
7 years lifetime

Consumables for 12 years

Mean LST: 18:00h at
ascending node

12-day repeat cycle at
Equator (6 days with 2 satellites)

96h operative onboard autonomy




Sentinel-1 covers. thé.Earih..eVery 36/1-2:/24-da7ﬁ

Sentinel-1 Constellation Observation Scenario:
Revisit & Coverage Frequency
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6 October 2014
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Every 12 days except few gaps
6 days with Setinel-1B since 1 Oct 2016

Thuy Le Toan, GEOSS-AOQ, Tokyo, 11-13 January 2017



From Sléd_ataéto user p_rbducts._ 8

Rice monitoring products

Rice area, rice cropping density, growth status

Users Temporal scale Spatial scale

GEOGLAM/Asia  Monthly reporting National to global
Rice

National agencies Monthly to yearly = Commune, district, province,
country

Farmer groups NRT (on IT Village, commune, district, province
platform)

Thuy Le Toan, GEOSS-AOQ, Tokyo, 11-13 January 2017



GEO.R].CE Wo.rk?p.lan?

Processing chain

User Inputs
User Input A
- Re if;) of l!:r’;:erest Drife) (e
e Sentinel-11W, VV&VH
- Period of interest )

v

Preprocessing )
Image inter-calibration

Products

Rice map Near Real Time
When: After data acquisition

Geocoding
Multitemporal/spatial
iltering )
( )
Ground data Rice Mapping
-Rice/Nonrice \ Yy
samples \]{
- Phenological stages r N

Estimation of
phenological stages

v

Deviation from
normal conditions

A

Rice map per season
When: mid to end of season

|

v

Cropping density map
When: end of season

Phenological stages map
When: mid to end of season

!

Maps of anormaly
When: during the season

Asia-Rice
GEOGLAM
&
National Users

T

Accuracy
Assessment

N




' Research needéd__fo_fmethod_devel.cjpmeht.....

1. To understand the S1 response of rice fields with

- specific frequency, polarisations , incidence angle

- diversity of rice ecosystems over 250x250 km scenes
2. To exploit dense time series of data (12 or 6 days)

3. To develop methods for mapping of rice grown areas,
monitoring of phenological stages, growth anomaly

4. To deal with large amount of data (at 20 m resolution)

5. To derive useful and timely information to users

SEID
Thuy Le Toan, GEOSS-AOQ, Tokyo, 11-13 January 2017 ﬁ\



In situ data needed for method training

e Survey by the University of An Giang
~In collaboration with the VN Satellite
Technology and Applications (STAC)
£ and CESBIO

General:

e et Tl L I ol Day of sowing

i Rice varieties

g TR | ool .~ Planting density
AP AL

o Harvest date
“F 2 o Rice Yield

i

Detailed:
el LA Height
.~ | Biomass
T AN L LA
Growth stage
e Water management
- Plant description (dimensions)

SBI0

S\



Understan-dihg EO--meésurementS

Tripble bounce
Double bounce scattering

Ground
scattering

60 rice fields in An Giang province Volume
65 aquisition-dates from 06/10/14 to
2 06/12/16
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Understan-dihg EO--meésurementS

Tripble bounce
Double bounce scattering

Ground
scattering

60 rice fields in An Giang province Volume
65 aquisition-dates from 06/10/14 to
- 06/12/16

= =k g i
NS & bhANo
|

Backscattering coefficient VV [dB]

e e e e e e e e e e e e e b b e b e b b e b b by b
10114 0115 03115 0515 0715 09/15 1215 02/16 04/16  06/16  08/16 10116  01/17

VV backscatter at 30-45° of incidence
( Sentinel-1 IW mode)




Backscattering coefficient VH/VV [dB]
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Understanding EO measurements

60 rice fields in An Giang province Volume
65 aquisition-dates from 06/10/14 to

06/12/16

Tripble bounce

Double bounce

Vegetative
Reproductive
Ripening

scattering

1014 0115 0315 0515 07/15  09/15 12/15

VH/VV backscatter at 30-45°
( Sentinel-1 IW mode)
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and production models ?

Watr
Solar Radiation
Water Grain Filling Stage:

Solar Radiation

Needed: Temperature Panicle formation: Weight of Grains

Number of Grains
Tillering stage: l '

Number of Panicles

Seeding Transplanti ng e

Maximum Panicle L
tiller nlumber formation

Reproduction
phase

Ripening

Vegetative phase phase

m The duration of the vegetative phase differs = Panicle formation to flowering takes about 35 days.
with variety. B Flowering to harvest takes about 30 days.
@ The reproductive and ripening phases are ® Sowing to harvest ranges from 90 to 200 days or

about the same for most varieties. mare,



Mappigng__r_i_é_e dei_/_elo.pfm_ent stage
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s Rice:seedling-emergence
9°0'0"N : mmmmm Rice:tillering 9°0'0"N
Rice: panicle initiation
Rice: heading—flowering
Rice: grain filling
Rice: maturation
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) Non rice (forest, other LULC)
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Mapés__a_n_d__statistics§

Winter-Spring 2016

Do

By March 2016:

1 1,39 M ha of rice
4 grown area

The prevision of the
Ministry of Agriculture
And Rural Development
For Winter-Spring rice
1.56 M ha




Frequent mapping for field management statlstlcs

‘and production indicators

Eesa

30/12/2016§

Seasons 1, 2, 3 Seasons 1, 2, 3
2015 2016

$3_2016

- Every 12 (6) days mapping
—> Statistics per season
- Detection of changes (due to El Nino, 2015-2016)




Reduced area in 2016 caused by shortage of water and
saline water intrusion S e . T

Winter-Spring 2015 Winter-Spring 2016




Reduced area in 2016 caused by shortage of water and
saline water intrusion S e . T

Winter-Spring 2015 Winter-Spring 2016

276000 ha less in 2016 compared to 2015 (1.39 M havs 1.67 M ha)




No rice in 2016, flooded
fields

R: S3- 2015

— G: S3- 2016
No rice in 2015, NSEOSImTN
because of drought | % s LA % ;g% B: S3- 2015

2015

Rice season 3

53_2015 53_2016

Asgro
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" GEORICE impleémen.tfationf__

Tech4Earth

g GEORICE application

Application Store

) Service Platform:
Services geospatial handling,
data management
( B 1\
B'_g Data 0011101 - Processing engines
Architecture for C0 0] for analysis in near
Data Processing real time
Data Lake
Sentinel-1 Collect W %@ﬁ & @ Data Hub, to collect,
images g External  Satellite  User &> ingestand archive
data data data data

- /

@ Capgemini
@esa EUNSULT|NG.TEEH£§\'.UUTSDUREING




User workshops for prOJect presentatlon result evaluatlon
‘and training

CanTho workshop, 24-25 October 2016
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y Strategic I-ssueé-to bf-i-ng R&D-résults Into bpera{tion-f---

1. User requirement issues

Convince and involve the ‘real’ users and develop methods to meet their
requirements (Institutions, Ministeries..)

2. Information sharing and Coordination issues

= Promote development and cross validation on different sites,
different countries

= Promote coordination of supported projects
3. Sustained support issues

=  Promote support from institutions such as, ADB, UN-ESCAP, MRC,
CEOQOS, and GEO, and contribution/endorsement from national
monitoring systems

30/10
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