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Importance of rice monitoring in SE Asia

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

O South/Southeast Asia accounts for more than 25% of the global
population. Also, countries in the region have the highest population

growth rate.

L This population growth together with the approaching limits of land use
and enhanced climate change impacts in the region, are impacting:

- food security, tensions in rice markets
- people livelihood

-land use policies

- water resources

- carbon cycle, biodiversity...

:> Accurate and timely information is needed for rice monitoring, and
satellite remote sensing can meet requirements at local to global scales
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Regional Cooperation for
Rice Crop Monitoring Using &
Space Technology in Asia '
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Team members of Asia-RICE,
lead by JAXA (Dr. Shin-Ichi Sobue)

http://www.asia-rice.org
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Asia-RiICE Home Page — www.asia-rice.org
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About

Asia-Fica is tha work of an ad ncc team of stakenhokdars with an interast in the GEU‘BEE.IQDF-I 0" &n Asian Hice
Crop Estmadion & Monitonng [(Asa-FeCE) companant for the GED Global Agncunural Monionng (GEOGLAM)
nmatve.

Rice is the staple food for maore than hall of humanity - with 90% of the world crop
grown and consumed in Asia, Download

Wornd populition, and mereiora demand Tor 1004, has ncreasad ineany ovar e last iy
years (+60Myear], and is projecied 10 keap growing Jnil around 2050 up to 2 billon
nnanRants onned Manons Dapanmant o7 EConomc and Social Anairs, DULALKN DiiSon
2004). This conunciung s pronae 1o Creata tensons r 100d markets hat could Bad 1o wond
Tood prce casas, as in 2008 when tha pnoa of rnce mom than doubsed in anly savean months, In this contaxt af
price msiabity and inreatened lood secumy, tools 10 mondor fce producion in reakma ane Nighly neadad oy
govemmanis, radaers and decision makers.

the latest
Work Plan

Accurate information i needad on the spatial distipLtion of nce fekds, watar resource managemant, nsk
cCocumance and annual production projections. However, most agncuural Surveys rely manly on statstics based
on imzad gRnund sampengs at which data ane axirapolated on a nanonalscaie. Ahougn e CeNsUSs can provide
slatstcal asimaies, siow and unsystemanc collection of data can Wit the abiiy 10 make maly dacisions.

Marsovar, nee agncunure is Srorgly inkad 10 anviRnmental SSUas, from waler Managament 1o CEmate changs.
FOr thesa reasons, long em inter-annual montonmng is ais0 requined in ordar 1o sudy the production and cuitural
MpAcs 01 Nese 1aC10r5, Salalle rEMONe SENSINg CAN SUPPON this KNG 1em Mononng reguiemant al reginal
and giubal scales.

Objectives

Asla-RICE describas a work plan 1or the datinmon and devalopmant of the Asia-FRICE compoanant far GEOGLAM.
The obDj@Civas ane:

=« To ensure that Asian counines recaive the full potential bensits of GEOGLAM, and that
hay are sultably engaged and praparad 10 do s0;

= To ensureé that fce trop Manital Issuas are given sutable promy and attention within tha
scopa of e Tul GEOGLAM inmative, including in the davelopment of e absaning
requiraments; and

« To estabksh a framework for the coondination necessary 10 engage. manage anc suppor
the vanous stakehclders,

Asia-RICE target products

ID Target Agricultural Products

P1 |Rice Crop Area Estimates/Maps

P2 |Crop Calendars/Crop Growth Status

P3 |Crop Damage Assessment

P4 |Agro-meteorological Information Products

P5 |Production Estimation and Forecasting

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016
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Global Agricultural Monitoring
EARTH OBSERVATIONS —

Asia-Rice Phasing

Phase 1 (from 2013).
Development of provincial-level
rice crop area estimations.

Technical demonstration sites
(100x100km)

Phase 1A: Indonesia, Vietham,
Thailand

Phase 1B: 1A + Japan, Malaysia,
Taiwan , Philippines

Philippines

Malaysia

Phase 2 (tbd) a
Whole country (“wall-to-wall”) Phase-1B

rice crop area estimates Col

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016



c€o soro  Examples of Achievements & GEQGLAN

EARTH OBSERVATION

Radarsat-2 rice status in Indonesia

I Planting Rice yield estimation using Radarsat-2 data in An Giang (Vietham)
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Rice Phenological Stages Classification
29 July 2014 (Subang Area, West Java)
by MOA, LAPAN with JAXA
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Rice and Land Use mapping in Japan
using ALOS by JAXA

Googleearth
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Related Project: ADB RCDTA 8369: ADB
Data Collection Methods for Agricultural and Rural Statistics

Field survey training for validation of planted area and growing stage with iPad
and GIS software. (random sampling 120 points - paddy and non paddy area)
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ESA Data User Element GEORICE
R&D Toward operational rice monitoring using Sentinel-1

Need development to meet user requirement:
Example: water management adapted to climate conditions ?
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Key rice phenological stages where water shortage is

critical

Vegetative Phase Reproductive Phase

S L 7
[ i

TN
J i
Ready for harvest After harvest

Y
y

Fallow Sowing and early vegetalive phase IMid to fate vegetative phase Early reproductive phase Mid to late Ripening phasae/filling stage
to land preparation/ {ger ion ta stage) (tillering to stem elongation) (panicle initiation to booting) reproductive phase (milky and doughy stage) {mature grain stage) (seedistorage stage)
befare sowing (heading to flowering)
Short duration 35 -55 days 35 days 30 days =100 - 120 days
Medium duration 55 - 75 days =120 - 140 days

Long duration 75 - 95 days =140 - 160 days

The rice varieties grown in Southeast Asia are highly sensitive to drought
stress, with the greatest losses occurring when the crops are in the flowering
or reproductive growth stages.

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016



Vietnam rice growing calendar

Vietnam Season I Type of e Status Mosths
Iﬂetsmsmlr)r}rseasm Jan ‘ Feb \ Mar
Winter-Spring [} I}S[:;d'lesting
. Seedine
North |Summer-Aumtimnff o Hiarvesting
Seeding |
S (] -
e [Harvestin
. . Seeding -
Winter-Sprin (] (]
pre JHarvesting
Smer-Aumtimn | @ Seedlngl |
South JHarvesting
Stmmer ] Seeding |
|Harvesting
Autumn-Winter (] I}S[:fﬁd'le];iing
Note:  |Seeding
Harvesting
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Sentinel-1A acquires data every 12 days

(6 days with Sentinel 1B)

SENTINEL-1A - OBSERVATION SCENARIO 16.01.2015 - 28.01.2016 (CYCLE 69)
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Rice monitoring using Sentinel-1A data

Monitoring of Winter-Spring rice

100 km x 70 km, 20 m resolution

The Mekong Delta, Vietham
300 km x 300 km
20 m resolution

[ Rice: early stage

| — Rice: tillering stage
 — Rice: reproductive stage
| —
| I—
[

Rice: maturity stage
Non rice (forest, other LULC)
Land water/ sea / land outside

*' innovators the Vietnam Mekong river delta

georice

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016



Rice monitoring using Sentinel-1A data

Monitoring of Winter-Spring rice

100 km x 70 km, 20 m resolution

The Mekong Delta, Vietham
300 km x 300 km
20 m resolution

Rice: early stage

Rice: tillering stage

Rice: reproductive stage
Rice: maturity stage

Non rice (forest, other LULC)
Land water/ sea / land outside

' innovators the Vietham Mekong river del
. ) 2 g river delta
2 Asia-RiCE

"
;@ Crop Estimiation and Monitoring geo |'| Ce
-
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Rice monitoring using Sentinel-1A data

Monitoring of Winter-Spring rice

The Mekong Delta, Vietham
300 km x 300 km
20 m resolution

VA.S.T

innovators
georice

Asia-RiCE

Crop Estimiation and Monitoring
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100 km x 70 km, 20 m resolution

Rice: early stage
Rice: tillering stage
Rice: reproductive stage
Rice: maturity stage
Non rice (forest, other LULC)

Land water/ sea / land outside
the Vietnam Mekong river delta

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016




Rice monitoring using Sentinel-1A data

Monitoring of Winter-Spring rice

The Mekong Delta, Vietham

300 km x 300 km
20 m resolution
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Rice: early stage

Rice: tillering stage

Rice: reproductive stage
Rice: maturity stage

Non rice (forest, other LULC)

Land water/ sea / land outside
the Vietnam Mekong river delta

100 km x 70 km, 20 m resolution




Rice monitoring using Sentinel-1A data
Map of Winter-Spring Rice (January-April) 2015

1.s9Vinter-Spring Rice planted areain Mha
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170 | Estimate from S1data # -
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2015

Estimated Winter-Spring planted area in 2015:
1.704 Mha

B Rice (Winter-Spring)

E=——1 Non rice (forest, other LULC)
B \\/ater (ocean, river, aquaculture)
EEE | 5nd outside the Mekong Delta

IW S1 Data: 10 January, 03 February, 27 February,
11 March, 23 March, 04 April, 16 April 2015

* The Mekong Delta, Vietham
300 km x 300 km
20 m resolution

ESBIO

VA.S.T
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Rice monitoring using Sentinel-1A data
Map of Spring-Summer Rice (April-July) 2015

Mapping result obtained by 21 July 2015
IW S1 Data: 28 April, 10 May, 16 May,
15 June, 9 July, 21 July 2015

Estimated Spring-Summer planted area in 2015:
2.14 Mha

B Rjce (Spring)-Summer

= Non rice (forest, other LULC)
B \\ater (ocean, river, aquaculture)
|

Land outside the Mekong delta

. " The Mekong Delta, Vietham
300 km x 300 km

20 m resolution ESEIO
VA.S.T
V.. V. _  innovators
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Preliminary result of
country-wide rice mapping
with Sentinel 1A

Rice season
July - October 2015 (Thu-Dong)
(the least important season in Mekong delta)
Data
e 4 |W Strip data, 300 km wide
5 dates for a given strip, every 24 days, the
acquisition dates differ among strips of from
VIETNAM 2 t0 7 days)
Result
Rice map at40 m
Validation: on going
On going Improvement
eData every 12 days for Mekong Delta and
Red River delta

e 20 m resolution

GESBID

UCC Workshop, Yangon, 13 January 2016



Preliminary result of
country-wide rice

mapping
with Sentinel 1A

Rice season: July -October 2015
Data:

* 3 |W Strip data of300 km wide
* 4 dates for a given strip, every
24 days, the acquisition dates
differ among strip of from

4 to 5 days)

CAMBODIA

Result: Rice map at40 m

On going Improvement :
e Data every 12 days
e 20 m resolution

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016



Feasibility demonstrated, however, still along way to go

Asia-RICE actions to promote satellite data usage

** Understand the user requirements
+* Secure observation, continued and easy data access: Share

observation / acquisition plan of multiple satellites for rice growing
and production estimation (especially for country scale)

*** Promote sharing of EO data, methods and related information
(especially ground based data and LULCC / rice crop mask, rice crop
calendar, etc.). Organise training and workshops

** Promote regional coordination : need institutional support such as
from ADB, UN-ESCAP, MRC, cooperation with JECAM, AFSIS, ESCAP,
APRSAF, SERVIR MEKONG, etc. and contribution/endorsement from
national monitoring systems

Thuy Le Toan, LCLUCC Workshop, Yangon, 13 January 2016



