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Background of GEOGLAM/Asia-RiCE

G20 FRANCE summit 2011 : Uz
 The G20 Agriculture Ministers agreed on an 201
“Action Plan on food price volatility and A

agriculture” in June 2011. S ——
* The action plan was submitted at a Summitin ,_
November 2011. o
* In order to improve crop production
projections and weather forecasting, the use
of modern tools was promoted, in particular |
remote sensing. P

Source: World Bank (2011)

2007-2008

3
7 @ Natural disaster ?
@ Qil price rise ?

@ Speculation ?

Part of the G20 Head of States Declaration:

44. We commit to improve market information and transparency in order to make international markets for

agricultural commodities more effective. To that end, we launched:

» The “Agricultural Market Information System” (AMIS) in Rome on September 15, 2011, to improve
information on markets. It will enhance the quality, ....

* The “Global Agricultural Geo-monitoring Initiative” (GEO GLAM) in Geneva on September 22-23, 2011.
This initiative will coordinate satellite monitoring observation systems in different regions of the world in order to
enhance crop production projections and weather forecasting data.




Background of GEOGLAM/Asia-RiCE

« The GEO GLAM serves as a useful input for the AMIS. (four type of
commodity crops — wheat, maize, rice, and soybeans)

« Since rice is the main commodity crop in Asia, Japan Aerospace Exploration
Agency (JAXA) proposes and leads the Asian Rice Crop Estimation &
Monitoring project (Asia-RICE) for GEO GLAM.

« Asia-RICE is a collaborative effort between a number of Asian organizations.
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Asia-RiCE Home Page — www.asia-rice.org

00 Asia-RiCE

| > |T [ €3 www.asia—rice.org I c i

Asla-FAice is the work of an &d hoc team of stakehoders with an interest in tha OEI\."BK'E“HO\EBI of an Asian Rica
Crop Estimation & Monitonng (Asia-FICE) component for the GEO Global Agncultural MonBonng (GEOGLAM)
nitiative.

Rice Is the staple food for more than hall of humanity - with 30% of the world crop
grown and consumad In Asia, Download

Wand papulaton, and tharetore demand for 1ood, Nas imcreasad kneary ovar ina last fity the latest
yerars (#B0Myearn), and is projected o keap growing untd around 2050 up to 9 bilkon Work Plan
mnapfants (Unned Matons Dapanmant of ECONOMC and Social ANlairs, Fopulation Dyvision

2004). This CONJUNCLUTE IS prona 1o CreE!e TeNsions in food markets inat coukd lmad 1o work

food price crisas, as in 2008 whan tha price of nce mare than doubkd in anty saven monihs, In this context of
prica mstabity and threataned 1ood Secumy, I0ls 10 MONLOr 1Ca Produ clion in reakume am nignly nesdad by
govemmanis, radars and decision makers.

ACcurate information ks needad on the spatial distnibution of nce fiekds, wWalar resource managemant, nsk
oCoumnce and annual production projections. Howaver, most agricutural suveys rely manfy on Stalstics based
on imgad ground samplngs at wihich data are axirapolatad on a nanonal scake_ Annough e Census can provide
siatstical @stimates, siow and unsystemanc colaction of data can Bmit the abiity 1o make Tmaly dectsions.

Moreovar, e agncLnue is strongly INked 10 anvironmental ISsUes, Irom water managament 1o cimale changa.
For these reasons, kong tam inter-annual montonng is &iso required in Ordar 1o study the production and cultural
IMpacis of Mese 1aC10rs. Saleule MOl SBNSING Can SUppor Iis Bng 1erm at rag

and global scales.

Objectives

Asla-RICE descrbes a work plan for the definmon and developmant of the Asia-FRrCE componant for GEOGLAM.
The objeciives ane:

+ To ensure thal Asian couniries receive me full Doiumlnl benefis of GEOGLAM, and that
thay are sulably engaged and praparad 10 4o 50

To ensure that fice crop monftonng issuas are givan sultable pronty and atiention within tne
scopa of the ful GEOGLAM infiative, Nncluding in the davelopment of e obsaning
raquirements; and

To estabksh a framewonk 1or the COOMINANon Necessarny 10 engage, manage and suppom
the vamous stakeholders.

Tha regional acivtias suggestad by the Asia-FICE Work Plan will De ConSiStant wih and undanakan within e
bmager GEOGLAM Work Fian and ther will D 4 number of interdependancies and interch.anges banvaen tha
two Plans.

Asia-RiCE
| € www.aslia-rice.org,/about php (vl L —5— G

Website provided by {4

Asia-RiCE GLOGLAM
Urop Estimation and Monidoring bt o
Hame About Work Rlan IR GEOGLAM Cantacta Links
About

This work has been underaken by an ad hoc team of stakehokders with an intarest in the development of an
Asia-Fice Crop Estimation & Maniaring (Asia-RICE) companent for the GED Global Agricuttural Manitaring
[GEUGLAN) Inmave.

GEOGELAM aims to enhance agricultural production estimates through the use of Earth obserations. It was
devaloped in response to the G20 Agricultural Ministers' concam about reducing market volatiity for the world's
major crops. The initiative bullids on recent advances in Earth observation echnologies. Thaese technologies have
great poTential 1o CoONTNouTe 10 TIMely 10recasts at Crap productian and aary wamings a1 potenually sgnmcant
harveat ahantalis.

Importance of Rice Crop Monitering

Aisn = the stapia fnod for mam than hatl of humanity - with 90% af the wordd crop grown and consumed in Asia
Global ries production has increasad continuously in the last hai-century, since the Grean Revolution. In the
same penod, the use of chemical inputs, the introduction of modarn high-ylelding varneties with shon growing
cyches, dnd the incrased acoess W machingy and imgation systenes lave ed 10 @ lingar growlh ol e ciog
yiekdz (+0.05ton/halyear) as well a2 to an increase of the number of cropa per year (Food and Agriculture
Diganizatinn af the Linted Matinns 2009)

This higher cropping Iintensity [from single 1o double
r bright crop) logether with the conversion of non e
arable land to arable land have rasulted in a drastic 5':
Incrrasa of rica harvastad aeas in tha RO and TO= |
+1.4Mha, ar} which siowed down in the B0s and 1= I
Os [+0. 4 Mnasyear) and has tended 1o stablize over i
L lsl len yeans ds @ esull ol approaching the lmiks
of land ues and of cropping intenety, howawvar thar B -
Is a large inter-annual variablity due to climatic T - z = |
conditions and sock-economic factars. Ag bath the h - -
increase in yield and in planted areas will be facing —
limitations in the next decades, it is uniikely that rice = -
praduction can keap incroacsing at tha eama rata.

Meanwhile, word population, and therefore demand i 3
for food, has increased linearty aver the last filty years =
[I—E"JM"}I‘Baf}, and is pl‘OJ‘BGIBd o K‘ﬂﬁp growing until = -
around 2050 up 1o 8 billon inhabants (Unted 5. =
Mations Depanment af Ecanamic and Saclal Aflairs,

Population Division 2004). This conjuncture is proné  Top nce producing coundries by MT, 2010 (Source: FAQSTAT)
10 Creale 1ensions in 7o0d markeis Mnat coukd kead 1o Click 1o enlerga.

warkd food price crises - as in 2008 when the price of

nog mare than doublad in anly seven months - and

eveniually 1o famines. In this contexi of orice instabilty and threatened focd securiy, tools 1o manitor rice
praduction in realtime are highly needed by govemments, traders and decision makers,

e . v Accurate information = needed on the spatial distribution o
T f o I'DEW]K‘]S WaTGH'GSCIIJFOG rnanagarmnt ﬁSKCICCIJI’IEI‘IOB anu

For more information, please visit our home page.



Plan of Asia-RiCE



Asia-RiCE Target Agricultural Products

Product

Rice Planting Area Estimates and

Example of Products
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Advantage of synthetic aperture radar (SAR)

SAR is useful in Asian countries which have a lot of cloud,
since microwave can penetrate the cloud.

. Optical sensor O

Sunlight Active radarzb

Observed
simultaneously J

e st
ALOS AVNIR-2 : The cloud covers the ALOS PALSAR : SAR can observe the
ground in the optical sensor image. ground under the cloud. 9



Basic concept for identifying rice planted area

Rice area can be identified by analyzing characteristics which is the change of
backscatter at rice field.

The area where is dark in planting stage and becomes brighter in vegetative stage is
paddy field.

) | Weak St . . .
refloction Backeatier  Backemer ®  Paddy rice area has “Inundation” and “Vegetative” stages.

/ \\/ \\M SAR Image

over Paddy
) Sowmg/ A : ;
Flooding  Transplanting Mature SAR dark little dark brighter Maximum
JIL WL I Backscatter et L LT T T E S SR
. Range
imaxMﬁnE
Minimum

> Phenological
Inundation Planting Vegetative Stage

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

10



Asia-RiCE Team Phasing
Countries

PhaselA Indonesia,

(Province  Vietnam(S), s

level) Thailand

Japan,

Phase1lB Chinese Taipei, e

(Province  Malaysia,
level) Myanmar,

Cambodia,... e

Phase?2 Indonesia,

(Country  Vietnam(S), H

level)

Related Philippines,

- Thailand,

) Vietnam(N)

11



Asia-RiCE Technical Demonstration Sites
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observation request In

for Asia-RiCE Technical Demonstration Sites
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observation request In
for Asia-RiCE Technical Demonstration Sites
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PALSAR-2 data available status on Asia-RiCE study sites

15



PALSAR-2 observation area in 2015

N 5 1 v i & - v X ,f,r

oy
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Vietnam(S)
An Giang

IHangoan

s Singapore
r Bahangy

Thailand Malaysia

Sphan Buri s Barat Laut Selango -
| 16



PALSAR-2 observation status

Oct-Jun
ScanSAR

Path 32
2014;
08/14
09/11
10/23
12/04
2015;
01/15
02/26
04/09
07/3
08/13
08/27
10/22
12/03
2016;
01/14

Mar-Dec
ScanSAR

Path 35
2014,
12/05

2015;
01/16
04/10
05/22
07/03
08/14
08/28
10/23

2016;

May-Feb
ScanSAR

Path 38
2014;
12/06

2015;
01/17
02/28
04/11
07/04
08/01
10/24
12/05

2016;

May-Sep
Ultra Fine

Path 18
2014,
10/09

2015;
05/07
05/21
06/04
06/18
07/02
07/16
08/13
10/22

2016;
01/14

ScanSAR

Path 27
2014;

09/14

10/26

2015;
04/12
05/10
05/24
08/30
10/25
12/20

2016;
01/31

Jan-Jul
ScanSAR

Path 37
2014,

09/08

10/20

2015;
01/12
04/06
05/18

2016;

Red color is data available for main rice from planting to harvest in the average year.
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Crop Calendar for main rice in rainy season

Indonesia
Subang

Vietnam(S)
AnGiang

Thailand
SphanBuri

Japan <

Yamagata

Chinese Taipei

Malaysia M G Planting
Barat Laut Harvesting
Selango

In ASEAN countries, we have to monitor the situation every month,

since planting situation is dramatically changed by depending on water condition.
18



Data distribution system for Asia-RiCE KC4

K&C4 ALOS-2 PALSAR2 Data Distribution System
for Asia-RiCE '

Description
This is a online ALOS-2 PALSAR-2, Japanese Synthetic Aparture Radar (SAR), data distribution system for
implementing the Asian Rice Crop Estimation and Monitoring (Asia-RICE) as a component of the GEO Global
Agricultural Monitoring (GEOGLAM). ALOS-2 data are provided by JAXA under the framework of Kyoto & Carbon4
(K&C4) Initiative.

Explore to Realize

Asia-RICE Technical Demonstration Sites (Asia-RiCE TDS)

) - .
iy e o 7MW Asia-RiCE
- P Crop Estimation and Maonitoring
South ariey -
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Lucknow 4 9 Lao P'[.".<
) %Iaﬂﬂh. S fem) iwan 'H::‘I a_?'-__:_l‘?qc
India il 5 7 = g e -Phi ppines
ata anmar -, H ong Thoiland
{gul'l'ﬂ iy l -Thailand
g
gty frangee o % -Vietnam_South
o ity Sourh . e 1 L 1
b of W i Chnases  Mamial SIS -Argentina (GEOGLAM JECAM Site)
cheama e el CVistnam T REE b - - /
& Campdia Philippines
Andarman e “%, .-.“l'\'f. Lepr
. iy inh City Bt m-:_:- Ining
Sri Lanka Suilr S Mvidvsn
X f Baslan
o @g, Sl
Ln':r:‘;\.rn r’é‘:};‘“
Singapore
Indenesia 1
"'g =y Barida Sen
¥ o S Papua New
Sursbaya ek
Aralira

ALOS-2 Related Links

-ALOS Research and Application Project of JAXA/EORC
-Product/Data Format Info.

-Calibration Info.

Last update : September 03 2015 07:29:34
Managed by Earth Observation Research Genter (EORC), Japan Aerospace Exploration Agency {JAXA)

Since AUIG-2 account is
provided for Pl only, we

have to distribute data to Cl

after getting the products
by AUIG-2.

We developed a web
system to distribute
PALSAR-2 data to CI.

The system requires ID &

password so that Cl can’t
get other country’s data.

19



Data distribution system for Asia-RiCE KC4

K&C4 ALOS-2 PALSAR2 Data Distribution System
for Asia-RiCE Vo [l

Important Notice for ALOS-2 Data Users under the K&C4 Initiative DD/MM/YYYY Psued RGB m HV Pol

Data Policy(K&C4 Agreement:Article.7 Provision and Rights of Earth Observation Satellite Data by
JAXA)
-With respect to the handling of Earth Observation Satellite Data provided by JAXA, the Research Organization
shall comply with the conditions below and instruction of JAXA;
27/08/2015
(1) The Research Organization shall use the provided the Earth Observation Satellite Data solely for the purpose of
implementation of the Agreement;
(2) 1t is prohibited to disclosure, re-distribution and duplication to a third party of the Earth Observation Satellite
Data, except for the PI, CI, and a party agreed by JAXA of such disclosure, re-distribution and duplication. o
However, RO can duplicate the Earth Observation Satellite Date for creating a backup; ) KML  GeoTIFF KML  GeoTIFF

(3) The RO shall return, dispose, or otherwise appropriately keep the Earth Observation Satellite Data ( including
the duplicated data) in accordance with the instruction of JAXA upon the termination of this Agreement.

See whole K&C4 £
See Application form and (

-Investigators List

Y 13/08/2015
Data Description

Product Level: 2.1

- Orthorectified by using digital elevation model (SRTM90)

- Geoid Model: EGM36

KML

- Resampling Method: Nearest Neighbor (NN) KML  GeoTIFF KML  GeoTIFF
- GeoTIFF Format (16-bit, Unsigned Int)
Brightness gaps between the scans of level 2.1 ScanSAR products
Brightness gaps between the scans are currently seen in some WD1 (wide area observation 350km) level 2.1
products. Calibration and pre-processing software developpment to remove the gaps and refine the ALOS-2
product are underway.

30/07/2015
About Data Pro
About ALOS-2 S

KML

KML GeoTIFF

KML GeoTIFF KML GeoTIFF

according to K&C4 agreement.

e Product level 2.1 is provided.

* The product has brightness gaps
between the scans now.

» CI can download the data with this
system.
* CIl must observe the data policy




Rice planted area/production estimation software (INAHOR)
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Rice planted area/production estimation software

RESTEC developed a software named INAHOR which can estimate rice
planted area and production using SAR data under contract with JAXA,
In order to standardize a methodology for monitoring rice using satellite
data in Asian countries.

INAHOR :

INternational Asian Harvest mOnitoring system for Rice
(and “INAHQO” also means ‘“rice year” in Japanese)

The main functions :
* Providing a rice planted area map (including the growing stages
classification)
* Providing a rice planted area and production (need yield
information)

Input satellite data :
Time-series SAR data (ALOS PALSAR,
ALOS-2 PALSAR-2, RADARSAT-2, Sentinael-1)

22



Rice planted area/production estimation software

Significant feature in the design of INAHOR :
The software was designed for a local officer so that they can get easily the
useful information from satellite data.
You can get the rice mapping result, only 5 steps, from open the data until
save the result.

1) Select satellite data 2) Selectimage data  3) Detect rice planted area

Export to KMZ

&

23



Rice planted area/production estimation software

Significant feature in the design of INAHOR :
After rice crop mapping, you can get the planted area and the production
easily.
The calculating procedures are 5 step only as well.

1) Launch calculator 2) Load the rice map 3) Load a boudary
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The initial validation status
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Example of the rice planted area estimation result

at An Giang in southern Vietham

- Red area is planted area where the estimated planting date was on Apr. (140 days since planting)
- Orange area is planted area where the estimated planting date was on May. (98 days since
planting)

- Blue color group is inundation area where can be estimated as planting or preparation stage.

The result of roughly validation was good with just looking by local staff.

Rice Crop Mapper[ver_2.0.0] ERja 1 11:29:54 R rice {4t
File Help

|

@ Dash Home
\_/ el Nt
| . B
(3 -
Estimated  Days since
Planting Plantingasof |}
| Date 28/08/2015 |
B & (i0/04/2015: 140
m B & 22/05/2015: 98
B & o03/07/2015: 56
u B & 14/08/2015: 14
i ’ B & 28/08/2015: ©
| i
W Step1 Step 3 Step 4 Step 5
Image Selection @ Detecting rice crop area _I Filter selection IFrice crop area map looks good, S iade Laver
pr you can register it into a databese for next step.
AT & Threshold1 |-23.0 | Detected area
! J
¥ Sensor:  PALSAR2 Threshold2 3.0 | Planting stage image

Direction: DSC
Mode : WBD

"] Growing stage image

Difference image

Step 2

& Land area mask
| Select / Change images |

= Detection RUN | loise reduction RUN KMZ File output MZ Make %m

el ( 10.146, 106.427 )
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Example of the rice planted area estimation result

at Subang in Indonesia

In this site, the planting starts from the mountain side to the sea side in order.
The change of growing stages can be seen on the estimation result below.
The result of roughly validation was good with just looking by local staff.

Rice Crop Mapper [ver_2.0.0]
File Help

oaa

Estimated  Days since
Planting  Planting as of
Date 22/10/2015

B & os/04/2015: 196 H
B & 30/07/2015: 84 I
B & 13/08/2015: 70
B & 27/08/2015: 56
M & 13/08/2015: 70
B & 27/08/2015: 56

B & 22/10/2015: ©

|
et el el

A FERELEELERE

Step 1 Step 3 Step 4 Step 5
Image Selection @ Detecting rice crop area ) Filter selection IF rice crop area map looks good, View imaqe lavers
& Threshold 1 ETTE 2 you can register it into a databese for next step. o

| Openimages | TEsho | G Detected area

Sensor:  PALSAR2 & Threshold2 |5.0 " Jilatic QuipuTFile Name planting stage image
Direction: DSC "l Growing stage image
& = Mpda: nED Difference image

= egis

Mask layer

=

Step 2
Land area mask

| DetectionRUN | Noise reduction RUN KMZ File output KMZ Make 5 i

27

| Select / Change images |

*®

(-6.767,107.634)



Example of the initial validation result
at Yamagata in Japan

GT: Rice | GT: Non—Rice Total
INAHOR: Rice 813
INAHOR: Non—Rice 27 53
Total

The total accuracy is 92% = (813+53)/932*100. But rice fields are too much to get actual accuracy.
Most of error for “Non-Rice” were soybeans.

28



Reference

Soybeans

Rice

According to the other projects with Ministry of Agriculture, Forestry and
Fisheries, the change of soybeans is very similar to rice in HH polarization.
There's a possibility soybeans can be identified by using HV polarization. Now
the method is been validating in that project.
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“Koppu” Flood damaged assessment
at Nueva Ecija in the Philippines

e e 301 S Sy £ T | et o

Last Oct., typhoon “Koppu” attacked Nueva Ecija where was study site of ADB

project in the Philippines.
We made the flood damaged assessment map by using INAHOR, and provided

it to the government of the Philippines.
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* Asia-RICE team is tackling to develop target products (P1, P2,
P3, P4, P5) by using PALSAR-2 data in each country.

 Now we are trying initial analysis for last season rice and initial
validation.

« The result of roughly validation was good.

* We will continue to validate the result by using field survey data.

« Myanmar and Cambodia are joining us in this season.

 The target area in Indonesia and Vietnam will be expanded to
country (half) level from provincial level.

« Validations in the Philippines, Vietnam, Thailand and Lao PDR
are going on in ADB Project.

* For observation, ideally, it is required at least every month, in
order to monitor the planting situation which is dramatically
changed by depending on water condition, in ASEAN countries.
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Thank you for your attention
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