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Earth Observation Satellites Contribute to Agriculture

GCOM-W1 Himawari-

(2013-)
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Asia-RICE for GEOGLAM (Global Agriculture Monitoring)

« GEOGLAM was endorsed by the G20 Summit, aims to enhance regional
and global agricultural production (wheat, maize, soybean, and rice)
estimates through the use of Earth observations

[Meeting of G20 Agriculture Ministers, G20 France 2011 Summit final declaration, 2011]

e Asian agencies are implementing Asia-RiCE (Asia Rice Crop Estimation &

Monitoring) to strengthen rice crop monitoring ability by using remote
sensing, which is a component for GEOGLAM.
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AO-GEOSS Task 5
Agricutlure and Food Security

Asia-RiCE (Asia Rice Crop Estimation & Monitoring) program led by JAXA with CNES and more than

20 Asian Space agencies and Ministries of Agriculture with International organization such as

ASEAN/AFSIS, UN/FAO, IRRI from 2013 to enhance rice production estimates through the use of

Earth observation satellites data (POC: Sobue.shinichi@jaxa.jp, ohyoshi.kei@jaxa.jp,
letoan@cesbio.cnes.fr

Target Agricultural

Products

Rice Crop Area

e Estimates/Maps

Requirements of EO data for operational use

Wall-to—wall observation with SAR dual polarization with Opticals (week
- bi-weekly — monthly) : Indonesia, Vietnam/Cambodia and Thailand/Lao
projects

2 Growth Status

Crop Calendars/Crop

Mid/coarse resolution opitcal frequent observation (MODIS, GCOM-C,
Landasat, Sentinel-2, etc.) with SARs weekly

Crop Damage

P3
Assessment

Very High resolution SAR and Optical timely under international disasater
charter, Sentinel Asia, etc.

P4

Agro-meteorological
Information Products

Daily Mid/coarse resolution optical, passive microwaver and PR with
geostatinary met sat frequent observation (MODIS, Sentinel, GCGOM-C/W,
GPM, Himawari, etc.)

Production
P5 | Estimation and
Forecasting

Data fusion, data integration with ground base observation / statisitcal
information and crop models

JAXA %@ GA/CSIRO

VNSC

ScanSAR every 42 days (JJ-FAST

products) by JI-FAST system Data
+ INAHOR software Cube

ESA ..
@ "’ N

Dual every 12 days .

Vietnam Data Cube starting from GEOSS-AP
(Hanoi, September 2017) by VNSC/VAST

Cycle 39 Cycle 42 - Cycle 45
b ] 4Jan - 17 Jan Y

15 Feb - 28 Feb 28 Jan - 10 Apr

Ground
data GEORICE

w ¥

o
Statistical

MARD

Met info
MONRE Cycle 56

29 Aug -9 Sep

Analyzed
info

VRSGIVAST MARD Time series rice crop growth monitoring for top 10

Indonesia main rice regions by ALOS-2 with MOA

GEOGLAM was
endorsed by the G20
Summit, aims to
enhance regional
and global
agricultural

production estimates
through the use of
Earth observations

Market Monitor is published by
FAO.AMIS on monthly basis to assess
international agricultural market situation
and outlook of wheat, maize, rice, and
soybeans.

Crop Conditions in AMIS countries (as of June 28th)
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National Agricultural Monitoring
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Agriculture-related Products by Remote Sensing

P1

Target Agricultural
Products

Rice Crop Area
Estimates/Maps

Asia-RICE Requirements of EO data for operational use

Wall-to-wall regional /national observation with SAR /Optical (bi-weekly,
monthly) : Indonesia, Vietham/Cambodia and Thailand/Lao, Myanmar

P2

Crop Calendars/
Crop Growth
Status

Mid/coarse resolution optical observation (MODIS, GCOM-C, Landsat,
Sentinel-2/3, etc.) with SARs weekly

Crop Damage

VHR and HR SAR and Optical data timely under international disaster

= Assessment charter, Sentinel Asia, etc.
P2 Agro-meteo Daily Mid/coarse resolution optical, passive microwave and MET sat
Products observation (MODIS, Sentinel, GCOM-C/W, GPM, Himawari..)

P5

Rice Production
Estimation and
Forecasting

EO (and Met) Data and Products with In Situ data to be used in
Statistical models and Agro-meteo crop growth models.

[Asia-RiCE Work Plan, 2012]




Asia-RiCE Hihglights

Research and Development Activities

1.

3.

Demonstration at Technical demonstration sites (TDS) (Chinese Taipei, India, Japan,
Malaysia, Philippine, Thailand ,+ Cambodia and Myanmar from 2016).

Demonstration at Regional/National scale: wall-to-wall Vietham , and top 10 rice
production provinces in Indonesia

- ESA-GEORICE using Sentinel-1 for Vietham
- ADB project using ALOS-2 (with Inahor) for Vietnam, Indonesia..

On going research using SARs (L/X/C) and optical (S2/Landsat/Venus/Formosat)
for Rice Yield estimate and Methane Emission at TDS and JECAM site(s)

Towards operational services

1.

Start to set up pre-operational service for rice crop growing monitoring using ALOS-
2 ScanSAR and Sentinel-1 and other satellites in Indonesia and Vietnam

Especially, for Vietham, under the cooperation with CSIRO and VNSC, JAXA
integrates ALOS-2 ScanSAR data, and CNES-CESBIO integrates Sentinel-1 SAR ARD
to CEQOS Vietnam Data Cube for rice monitoring.



ALOS-2: Advanced Land Observing Satellite-2

“Dr.~Shinichi Sobue

LOS-2 Pro{ect Manager
/Asia-RiCE Lead .

- d

] ALOS-2 charactefistics

A~
e, o POl

Sun-synchronous (descending local time:
12:00), Altitude: 628km, Inclination: 97.9deg

about 2100 kg
JFY 2014

L-band (1.2GHz)

Spotlight: 1x3 m (swath: 25km)
Strip map: 3/6/10m (swath: 50km)
ScanSAR: 25m (swath: 350km)



Rice Crop Mapping in Southeast Asia

ADB Project Regional Capacity Development Technical Assistance 8369:
Innovative Data Collection Methods for Agricultural and Rural Statistics

What is INAHOR-AD?
“INternational Asian Harvest mOnitoring system for Rice”
— Advanced version

Japan
Fund for @ )
Poverty

Reduction APAN

What can you expect ?

 Mapping of rice planted area

» Calculation of rice planted area

» Calculation of rice production (need yield data)

Basic Concept of Rice Planted Area Detection

* Paddy rice area has “Inundation” and “Vegetative” stages.

SAR Image
over Paddy
SAR little dark brighter Maximum
Backscatter ~ eeeeeiiiiccioaeeee--
R Minimum

> Phenological
Stage

If (Minimum < Threshold1) and ( > Threshold2) » Rice Planted
(Inundation stage?) (Vegetative stage ?) Area 7 i

Inundation Planting Vegetative




Demonstration in Southeast Asian Countries

« ADB Technical Assistance project and SAFE project under the APRSAF have successfully
demonstrated INAHOR using ALOS-2 with the mapping accuracy of 80-90% for the target provinces.
« Scaling-up for major rice producing areas is currently demonstrated in Vietnam and Indonesia.

Japan

Fund for .
Poverty =
Reduction the Pecpie of Japen

ADB TA Project

Laos

Thailand
Vietnam (North)
Philippines

[2014-2016]

2AFE

SAFE Project

g (test site)
&1 Rice-planted Area
. Map mgSoftware e Myanmar
(INAHOR) « Cambodia
[2016-]

gy .,'?‘
Nt&iva Ecija,
the Philippines [’

SAFE Project
(Scaling-up)

Vietnam (Mekong Delta)
Indonesia

[2014-]

"'Ang Thans, £ o
Thailand o2 N




Demonstration in Southeast Asian Countries

« Rice mapping at Technical Demonstration Sites (100km x 100km - A province) using ALOS-2 and
INAHOR tool in Asia Pacific Regional Space Agency Forum (APRSAF) SAFE

ZARE

Explore to Realire

Myanmar Cambodia

A Rice planted areas from statistics were

EStImatEd Pla nting Date highly consistent with the INAHOR results.
m : 03/07/2016 : 31/07/2016 : 11/09/2016

> Local officers used the map function on
smartphones to validate reported values
during field visits.

Monsoon rice of Lewe Township in 2016
Rice-Planted Area | Rice-Planted Area

(ha) (acre)
Official Statistics - 61,499
INAHOR Results 25,227 62,338

Difference {INﬁHbR'—Di‘ﬁdai) : 839 acre
Error Ratio (INAHOR/Official) : 101.4 %

12



Rice Crop Monitoring System for Scaling-up

Indonesia

soe a e
SAFE Rice Crop Monitoring
Using ALOS-2 ScanSAR for Indonesia

Last Update: OD/MMPYYY

I

SAFE Rice Crop Monitoring
By ALOS-2 ScanSAR for Indonesia

H R

ese <

ot

o SAFE Rice Crop Monitoring
Using ALOS-2 ScanSAR for Mekong Delta

Mekong Delta

A

SAFE Rice Crop Menhtorin;
By ALOS-2 ScanSAR for Indonesia

Data Processing Flow
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Demonstrating scaling-up monitoring for rice by multi-temporal SAR data.




Prototype Operational Rice
Growth Monitoring System
using SAR in Indonesia

The Indonesian Center for Agricultural Land Resources Research and Development (ICALRD), the
Ministry of Agriculture (MoA) developed the prototype operational rice monitoring system using

SAR (ALOS-2) data technically supported by the National Institute of Aeronautics and Space of
Indonesia (LAPAN) and JAXA.

The system can be used for decision makers to plan agricultural production facilities (fertilizer,

pesticide, irrigation, etc.). PERTUMBUHAN PADI ¢

Explore to Realire

TANTAP).
W

Soft Launching (21 Nov 2017)

g Badan Penelitian dan Pengembangan Pertanian
ey Kementerian Pertanian

2011

Statistics Rice planted area and growing

stage
For the Improvement of accuracy, temporal and spatial resolution, integrated use

of multi-frequency SAR and optical data should be investigated.
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Scaling-up Activities Towards Operational Use

Cycle 39
4 Jan - 17 Jan

Cycle 48
9 May - 22 May

Cgcle 56
29 Aug - 9 Sep

Cycle 45
28 Mar - 10 Apr

Cycle 53

Y_ 20Jun-3Jul N, Y 18Jul - 31 Jul

Oct - 23 Oct

K

Nov - 4 Dec

cle 59 e Cxcle 62
2

k". P e

e

ScanSAR Mode: 25m Spatial Resolution with 300km swath 15



Vietnam Data Cube official release
6 March 2018, Hanoi

Liftaff your Oream )

CEOS support over past 18 months {g@ International pPa rtners
&, CEOS SEO, CSIRO
ODC deployment and capacity 0. USGS
Software and training (SEO, CSIRO) & JAXA, RESTEC
Hardware and maintenance (IMSG) & CNES, CESBIO
Strategic support (Symbios)

| Application domains
ARD preparation and transfer to VN

Forests (GFOI)

Landsat (USGS, SEO) Rice (Asia-Rice, JAXA/RESTEC,
ALOS-2 PALSAR-2 (JAXA) CNES/CESBIO)

Sentinel-1 (SEO, CSIRO, Water extent and quality and mangroves
CNES/CESBIO) (Mekong, MRC)

ASTER DEM (SEO)



Rice Growth Outlooks for Crop Monitor
using Agro-meteorological Information

Asia-RiCE continued its work with the ASEAN Food Security Information System (AFSIS) to provide rice growth outlooks
using satellite derived agro-met information such as precipitation (GPM, Himawari etc.), NDVI, LST, and solar radiation
(MODIS, GCOM-C), soil moisture (GCOM-W) to the GEOGLAM Crop Monitor for AMIS.

Integration of crop model and agro-met data are needed to provide more value-added information such as yield.

.
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/ Rice Growth Outlook\

In the North, the seeding of autumn-
winter rice (wet season rice) is completed
The sown area is around 1.1 million ha,
accounting for 99.2% of the last year
area. The weather in the North is not
good for paddy due to storm and flood.

e The Method of Making
Mezl]  the Rice Growing Outlook

NV19039

(example: Vietnam, Sep 2016)
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Near-real time Agro-meteorological Monitor

% JASMIN provides satellite-based rainfall (GSMaP), drought index, solar
radiation, land surface temperature, soil moisture, and vegetation index.

% These data are updated twice a month and utilized for the assessment
of rice growth in GEOGLAM/Asia-RIiCE activity.
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Example: Rice Growth Outlook in Vietnam

Rice Growth Outlook
(September 2016)

September 2016+

Rice Growing Outlook +
Indonesis «

The dry seasons rice (i rice which is plamied between April 50 Septomber) is in good prowing
condition especially along the north cosst of Java island, where imigation is provided throughost the region. =

The pilamicd ares of dry scason rice (April 10 July) is abost 9.6% increase dus o e unscasonabic
precipination as the effiects of La Nina. The yiekd of this sessom is estimated the lowest siceg & year best it will
be highes than the last two year duoe 10 gooed combieation of sufficient irrigaticn and esough susligh. +

The mikd-moderate deoughs was reporied i some part of Jave but it might not cause damage o rice
growing. +

[ Riee 2 Favortie ]+

B

Precipiiation sscasaly in first hatf of Septersiber =

Ikadland

In August, a srong southeest monsoon stilll prevails across the Andamans Sea, S South and the Culf of

Thailarsd. The effect from [HANMU topical storm Brings rain over 1o Thailand. The medies to heavy min
found in every region. +!

Mow wet season rice is in the Tillering stage continue s the Young pasicle forming Stge. The growing
time s delayed dor 1o laie arrival of mining sesson; bowever, the growing condition is good due 1o waficicot
minfall. On the other hand, some damages. ocour because of fash Aood effects in some area in the North and the
MNortheast reglon. +
.

[ i 1, Wiatch] o

2016/09/01 - 2016/09/15

' GSMaP

Precipitaion
Anomaly (%)
300 . .
500 Vietnam:Ha N w
T T T T T T T T T T T
200 H : 2016 ——
£ 400 [ 2015 —— |
150 £ : : Climate ——
120 5300 :
Ic
100 ‘2200
8
90 & 100
70 0|
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0

. L Precipitation
Precipitation anomaly in first (Hanoi Province)

half of September

Vietnam

In the North, the seeding of autumn-winter rice (wet season rice)
is completed. The sown area is around 1.1 million ha, accounting
for 99.2% of the last year area. The weather in the North is not
good for paddy due to storm and flood.

In the South, the summer-autumn rice enters a harvesting time.
The harvested area is around 1.0 million ha ---..

Satellite derived agro-met information can support to judge rice growth.




Asia Rice Activity Summary

1. Rice crop area and growth monitoring

* Techinical demonstration sites = one province (Chinese Taipei, India, Japan, Malaysia, Philippine,
Thailand + Cambodia and Myanmar from 2016).

e Regional area (wall-to-wall): Vietnam and top 10 rice production provinces in Indonesia

e L/X/C with optical sensors (S2/Landsat/Venus/Formosat-5) integration usage study and rice growth
model is going with GEOGLAM JECAM for rice to estimate rice yield

e Start to set up pre-operational service for rice crop growing monitoring using ALOS-2 ScanSAR on-
line service, Sentinel and other satellites in Indonesia and Vietnam (as a suucessful result of wall-to-
wall study by Asia Pacific Regional Space Agency Forum SAFE prototyping in Vietnam and Indonesia
with ADB project). Especiall, for Vietnam, under the cooperation with CSIRO and VNSC, JAXA
prepares ALOS-2 ScanSAR data on-line access as SAR ARD to CEOS Mekong Data Cube.

2. Rice crop outlook using agro-met information derived from EO satellites such as GPM, GCOM-W,
MODIS, Himawari

e 5 countries (Indonesia, Philipine, Thailand, Vietnam, Japan) from 2013 + Cambodia, Laos, Myanmar
in cooperation with AFSIS

3. Capacity Building and training

 Held a workshop for rice crop growth and outlook monitoring using space technology to ASEAN
countries (Vietnam, Lao, Thailand, Philippine and Indonesia) in cooperation with AFSIS in March,
2017 and will discuss with ESCAP and APRSAF/ADB/ASEAN



Asia Rice Upcoming Events

September, 2018: GEOGLA JECAM/Asia Rice
meeting @ Chinese Taipei

Oct 24-26, 2018; GEOSS-AP WGS5 (agriculture and
food security) @ Kyoto

Nov, 2018; APRSAF2018@Singaporea — Space
Application working group and Asia Rice side
meeting

Plan to have publishment of international journal



Thank You for Your Attention !

@Tsukuba, Japan




Future Missions
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GCOM-C: Global Change Observation Mission- Climate

shortwave & thermal
InfraRed (T) Scanner (IRS)

Launch in JFY2017

Visible & Near infrared push-
= broom Radiometer (VNR)

- Forward or backward polarization 250M res . 11 chs
- Along-track slant view (1km res: 2 chs)- s 500m res: 2 chs

i1km res: 4 chs

Estimation of marine
production, Obs. of
vegetation, clouds, water
flow, or ocean currents

Understanding changes Orbit Direction
In biomass, aerosols and
land cover

Swath : 1150km (Visible - Near-infrared, Polarization)
1400km (Short-wavelength infrared - Thermal infrared)



GOSAT-2 on orbit in 2018

Upgrade in GOSAT-2 mission GO_SAT GOSAT target

Flux estimation
Anthropogenic emission

Ecosystem carbon
exchange

~ Aerosol monitoring

achievement

0.5 ppm for CO, <2ppm for CO, <4 ppm for CO,
5 ppb for CH, <12ppb for CH, <32 ppb for CH,

1000km for land <2000km in sub-continental scale
CO to distinguish emission source

Chlorophyll fluorescence to place constrains on GPP

Aerosol size distribution and its property



Earth Cloud, Aerosol and Radiation Explorer (EarthCARE)

:f:. \

=5

_ Life

| Orbit
Mass/Power
Launch

Instruments

To reduce the uncertainties in global warming prediction by
measuring the of and ,
which are most uncertain parameter in the numerical climate models.

3 years
Sun-Synchronous (around 400km)

About 2.2 t/ about 3.4 kw
FY 2019 (TBC)

CPR: Cloud Profiling Radar (JAXA/NICT)
ATLID: Atmospheric Lidar (ESA)

MSI: Multi-Spectral Imager (ESA)

BBR: Broadband Radiometer (ESA)
Satellite bus: Airbus DS

Satellite launch: ESA




ALOS Successors:
Advanced Optical Satellite(ALOS-3) and Radar Satellite(ALOS-4)

4

Advanced Optical Satellite
(ALOS-3)

Characteristics

Life 7 years

Orbit Sun-Synchronous (670km)

Mass About 2.7 t

Launch JFY 2020

Resolution Panchromatic : 0.8m (swath: 70km)

Multi: 3.2m (swath: 70km)

Advanced Radar Satellite

Characteristics

Life
Orbit
Mass
Launch

Resolution

(ALOS-4)

7 years

Sun-Synchronous (628km)
About 3 t

JFY 2020

Spotlight: 1x3 m (swath: 35km)
Strip map: 3/6/10m (swath: 200km)
ScanSAR: 25m (swath: 700km)

Lzygnn



	JAXA’s Mission Updates
and
Agricultural Applications 
	Slide Number 2
	Earth Observation Satellites Contribute to Agriculture
	Asia-RiCE for GEOGLAM (Global Agriculture Monitoring)
	Slide Number 5
	National Agricultural Monitoring
	Agriculture-related Products by Remote Sensing
	Asia-RiCE Hihglights
	Slide Number 9
	Slide Number 10
	Demonstration in Southeast Asian Countries
	Demonstration in Southeast Asian Countries
	Rice Crop Monitoring System for Scaling-up
	Prototype Operational Rice Growth Monitoring System using SAR in Indonesia
	Scaling-up Activities Towards Operational Use
	Slide Number 16
	Rice Growth Outlooks for Crop Monitor� using Agro-meteorological Information
	Near-real time Agro-meteorological Monitor
	Example: Rice Growth Outlook in Vietnam
	Asia Rice Activity Summary
	Asia Rice Upcoming Events
	Slide Number 22
	Future Missions
	GCOM-C: Global Change Observation Mission- Climate
	GOSAT-2 on orbit in 2018
	Earth Cloud, Aerosol and Radiation Explorer (EarthCARE)
	Slide Number 27

