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APSCO 
ASIA...PAClf'IC SPACE COOPERATION ORGA.NIZAllON 

Bu~ki:ng 13 & 14, Section 3; No. 1881 South VVest Fourth Hing; 

Fengt.1i Oi5trict. Beijing, Chln.;i, 100070 

APSC0/20 l 8/SP&PM/008g NOTE VERBALE 

The Asia-Pacific Space Coopenttion Organiwtion (APSCO) presents its 
compliments to the Ministry of Digital Economy and Society (MDE), Kingdom of 

Thailand and has the honor to .inform as follows: 
Pursuant to the Development Plan of Space Activities ofAPSCO updated in 201 7 

and approved by the 11th Council Meeting, any new proposal relating to Spatial Data 
Sharing Service Platform (DSSP) and its Application Pilot Project may be submitted to 
the Secretariat at any time~ and in order to promote the utilization of the platform for 

~Q:£CO~~~~g_pm_ent of our Member States, the Secretariat shall support 
projects under this category to be pl'omptly implemented at least one project for each 

country. 
In: thisregards, APSCO Sectetariat would, like to call for project proposal for DSSP 

Application from all Member States. So far, there are three projects sustaining in the 
list, namely 

1) Dust Storm Monitoring 
2) Crop Monitoring 
3) Building Coastal Resilience tltro:ugh Geospatial Techniques using DSSP for 

the Protection of Coastal Livelihood along the Sindh Coast 
Your confirmation of the above mentioned projects/ new project proposal 

submitted to the Secretariat before 30th April, 2018, would be highly appreciated. 
Contact Information: Ms. Pei Qin, Department of Strategic Planning and Program 

Management, Tel: +86 lO 6370 2677 ext 31 l, Fax: +86 10 6370 2286, E-mail: 
peiqin@apsco.int 

APSCO would like to avail itself of this opportunity to renew to the Ministry of 

Digital Economy and Society (MDE), Thailand the assurances of }~~~hi~!l t 
· 'd · t' ·"'<:::1-\',t". CO;: 
COUSl era l011S. /i'SX ~,>-f'iCif<,..._ 

! ~:;,';/'ii,<:,/ rl'J 
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Mrs. Vunnaporn Devahastin, Secretary General 
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Office of the National Digital Economy and Society Commission 
Ministry of Digital Economy and Society (MDE), Bangkok, THAILAND 
Fax: 662 143 8027 · 

Cc: Royal Thai Embassy, Beijing, China 
Ms. Pichayaninw, FirstSecretary. Email: Pichayaninw@mfa.go.th 
Fax: 6532 1748 
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Introduction 

Agriculture is an essential part of human civilization. Lacking dependable sources of 

food is a risk of malnutrition and starvation. The World Food Summit of 1996 defined food 

security as existing "when all people at all times have access to sufficient, safe, nutritious food to 

maintain a healthy and active life'·. Unfortunately, food insecurity is one of globally important 

problems caused by many interreiated factors such as popuiation grm.vth, climate change. urban 

development, struggles for natural resources and many issues related to consumers. 

To achieve food security. agricultural production is necessary. Agricultural information 

management (Ai:\/!) was recently used to improve agricultural development and food security. 

Crop field is one of the important information fix AIM which can be used to analyze crop 

production. Together with the fact that rice is unquestionably the most important staple food for 

a large part of the v:orld, estimating rice field is chosen to be the topic of this study. The basic 

idea of this proposed project is to estimate rice field using images from remote-sensing satellites 

because of their wide coverage. fast acquisition time and less human efforts. 

In Thailand, images from Small Multi-Mission Satellite (Sl'v!MS) were recently used b) 

Office of Agricultural Economics to forecast rice production. based on estimating rice field. 

which vvill be used for analysis, planning and policy making by other Thai government agencies. 

This project vvas cooperated. through APSCO. with Institute of Remote Sensing Applications 

(IRSA), People's Republic of China. Although the prelirninar2 .. results from this project are quite 

promising, there ar-: a number of issues needed to be resolved. partly due to limitation of 

available resources from SMMS. Particularly. the currerit method of estimating rice field, during 

trar:splanring and harvesting periods of rice season. \Vas found to be inaccurate due to limitation 

of :nedium-pixel resolution images from passive sensors of SMMS (i.e., coupled-charge device. 

or CCD, in this case) to identify rice field in these periods. Nevertheless, it \Vas also found that 

the area of these two periods could possibly be identified by combining the current available 

resources with images from different types of satellite sensors such as high-pixel resolution 

sensors and/or active sensors like Synthetic Aperture Radar (SAR). 

In this project, the method of estimating rice field will be developed based on images 

from multiple satellite sensors through APSCO Data Sharing Service Platform. This includes 

medium-resolution (passive-sensor) images from SMMS (HJ-I A satellite), high-resolution 

(passive-sensor) images from ZY-02 satellite (or equiva!ent. e.g .. CEBER-02) and high

resolution SAR (active-sensor) images from HJ-! C satellite (or equivalent). The results will be 

compared with the current method which ·is based only on images from HJ-I A satellite. The 

target areas of this study are in Sing Buri and Ang Thong provinces. Thailand. in year 2011-

2013. 



Objectives 

The objective of the project is to develop method to estimate rice field based on data from 

various types of satellite sensors and compare it with existing method which is based only on 

medium-resolution passive-sensor images from HJ-I A satellite (SM!'vlS). 

Scope of Work 

To meet the objectives, the scope or this work is organized as follo-ws. 

1. Study and understand the latest methods of estimating rice field and ho\\ 10 apply 
SAR satellite images for the problem of interest from literature .search and short
course training programs through cooperation with APSCO. 

2. Select satellite images from 

a. HJ-IA satellite (SMMS) for medium-resolution images, 
b. ZY-02 satellite (or equivalent) for high-resolution image:. 
c. HJ-I Csatellite (or equivalent) for high-resolution SAR im,;ges. 

For medium- and high- resolutioff images. onl:;. images \\ ith quality at least level 7
1 

will be chosen. The target areas in this project are the areas in Sing Buri and Ang 
Thong provinces. Thaiiand. in year 2011-2013. These images will be divided into 2 
'-ets, depending on the date of each image comparing \.vith the reference date ( date-R), 
as follows. 

• First set: The dates of images in this set are before (older than) date-R. This 
set of images ,,jlJ be used to create a Norma: Oii ,"erence Vegetatiori Index 
(NOVI) profile. 

• Second set: The dates of images in this set are on or after the date-R. This set 
of images will be used to estimate the rice field based on NDYl profile (from . e the I '

1 
set of images or the I ' 1 data set). 

The date-R will be selected according to the avaibble data. the starting date of this 
project and the rice production C\cle ("vhich has a schedule with one cycle. on 
average, around 4 months). 

3. Perfonn corrections on all selected i1nages such as geo111ctric correction \\ ith grOund 
control point. orthorectification and radiometric correction. 

4. Create NOVI profile from images in the I" data set by processing medium-resolution 
images using time-series NOVI technique to create NOVI profile (sec Figure l) and 
then enhancing the NOVI profile through the use of 

. '-:ole that image with quality kvd 10 means an inwgc \\ ith 0% cloud cm er and image with quality le\ el O means 

an image with I 00% cloud cover. 
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a. High-resolution images to increase the resolution of rice field. 

b. High-resolution SAR images to enhance the decision on rice field during the 

initial growing stage \vhich is the limitation of SMMS images. 

NDVI 

r 

/ \ 
Time 

,__ __ Crop Penod -j 

Figure 1 NOVI profile 

5. Estimate the rice field by 

-, 
a. Perform the profile matching- bet\.\een the profile from images in the 2n.1 data 

set and the NOVI profile. 
b. Creak rice field maps for ail (five) periods of rice season inciuding 

transpla~ting. gro\ving. reproducing. mellowing and harvesting. 

6. Evaluate perk.ma :Ce of the method of estimating rice field by 

a. Compute estimation errors for each period of rice season by performing 
ground check (at least 80% accuracy). 

b. Determine improvement relative to the existing method vvhich is based onl:
on medium-resolution satellite (SMJVIS) images. 

7. Share knowledge of rice-field estimation using APSCO Data Sharing Service 
Platform through 

a. Arrange a one-day seminar in Thailand to share knowledge from this project 
to related Thai organizations. 

b. Arrange a one-week short course training program in Thailand regarding. the 
rice-field estimation for APSCO Member States. 

c. Final report and all documents from a seminar and a short course training 
program prepared by Thaii<md. 

2 
Y .H. Tseng. P. H. Hsu. rmd I. H. Ch...,n. ··Automatic Recognition of Ri..:e Fields from !'vlultitcmporal Satellite 

Images:· lSPRS Commission Ill SympLisium on Object Recognition and Scene Classifo:ation from i\!ultispcctral 
<Jnd \-!ultisensor Pixels.pp.:179-48..f. 1998. 



Deliverables 

• Final report: JO copies of the document and I copy of CD/DVD 

• All documencs from a seminar and a short course training program prepared bv 

Thailand: l copy of all documents with I copy of CD/DVD 

Data Specifications 

Remote Sensing Satellite Data 

I. Medium-resolution passive-sensor images from SMSS (HJ I A satellite) received 

at Chulabhorn receiving satellite station under APSCO cooperation. 

2. High-resolution passive-sensor images from ZY-02 satellite (or 

equivalent such as CEBER-02. etc.). with resolution of 5 or I 0 meters per 

one pixel. through APSCO Data Sharing Service Platform. 

3. High-resolution active-se_nsor (SAR) images fl-01n HJ-1 C satellite (or equii;·alent)~ 

with resolution of less than 30 meters per one pixel. through APSCO Data 

Sharing Service Platform .. 

The target areas are the areas 111 Sing Buri and Ang Thong provinces. 

Thailand. in year 20 l 1-2013. 

Required Technical Supports from APSCO 

l. Short Course Training Programs 

Licensing 

a. A one-week short course training program on application of satellite images 

for estimating rice field in People·s Republic of China (PRC). 

b. A one-vveek short course training program on application and utilization of 

SAR satellite images. 

The right of satellite data and results from th is project \,Yi 11 be based on the regulations 
under APSCO data sharing project. 
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• 

• 

Schedule 

The estimated duration of this project is 9 months wi~;1 the following implementation plan. 

t'vfonth i 
Task Name 

2 3 4 5 6 7 8 ~9 I j I 

Satellite image acquisition 

A one-week short course training program by ~·~i·L . .-~ _, r I 
APSCO on estimating rice field in PRC using 
remote-sensing satellite images 

I A one-week short course training program by 1
1
· ·- ~.JJ - · t 

APSCO on application and utilization of SAR J : j · 1 

satellite images I I 
Estimate flee field 

I Select and correct satellite images for creating I 
I NDVI profile i 

I 
.f 

i 

l 
l 

/'-". C-.-re_a_t_e_,_N_D_V_l_p_r_o_fi_il_e_w_i_th_e_n_h_a_n_c_e_m_e_n_t_fr_o_m~:--'-, --.---+--· ;· 

! multi le satellite sensors _j__L_j____J _ _,___ I l_-+--~-
Se!ect and correct satellite 1ma.ges from the I ~-- I· · ·: T----r,. 1, 

I 
I 

l 

- I i : I i I 
2nd data set for estimating rice field 1· · ' 1 ' 

~-+----;~-.l . 

Estima!e rice ·field monthly for }112 rice I 1 

season-' (i.e., 4 set of monthly results) I 1-
.1 Re-estimate rice field during performance I 

, evaluation if accuracy is less than 80% 1 
-,-----+---+---+---i---+--+--+----t--t---, 

Performance Evaluation 
i Evaluate improvement relative ro the existing j . j 

r--m_e_t_h_o_d _______ ~-~------~1---l----+--+--+~-+--JI~-+--~ 
Performing ground check to determine i ' I · 

i accuracy (ar least 80% accuracy) I 
Share knowiedue ~1 

I 

A one-day seminar for related Thai i 
! orn.anization r 

r A ~one-week short course training program for I 
A PSCO Member States . I 

---·--- ------+-~>-

. Prooress monitorinu and .deliverables 
l o~onr.orr -.cu-,.ru-t "O A nccf\ I I 

I I l ~ \...);:) l\...pVtl l\ 11.1 ._) .\_../ I i-- ~ -+--+-t --·-.-.. ,l ~. -
I A!I documents from a seminar and a short I ·1 -; !-- - 1 

~u!~~~a_i~lng pro.gram _prepared bt Thailand_j_ J __ J__ .~ -·-·- ---~~-----·~!_-=l--
i_Einal report to APSCO .~-- _l ___ L_ .C~ .. l_ __ ~. _ .. 

' T~re are 4 months for one rice season 

6· 
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• 

Estimate Budget 

H~nis Estimat,ed Budget (k USI)) Percentage 
Labor i 18.60 74.85% 

I 
Field Survey (excluding labor) l.00 ·t02% 1 

! 

Publication (reports, training documents, etc.) 4.00 16.to% / 
i 

Miscellaneous 1.25 s.o3% I 
Total 24.85 100% I 

! 

Note that the above budget exciudes 

• Costs related to data (e.g .. images) from remote-sensing satellites which is expected to be 

financiflliy supported by A PSCO. 

• Costs related t;:, all short course training programs by A.PSCO which is expected to be 

financially supported by APSCO. 

• -i ravel ?'ld accommodation costs related w a one-\veek short course training programs by 

Thailand which is expected to be financially supported by APSCO_ 

• COSiS reiated to a one-day seminar in Thailand for Thai organizations which \viii be 

financially supported by Thaiiand. 

Benefit 

The success of this project will bring great social. economic and technology benefits. The 
knowledge and ability to estimate rice field through multiple satellite sensors could play 
an important role for the problem of food insecurity through agricultural intlirmation 
management especially in analysis of rice production. Specifically. such knowledge and 
tools could be developed through the use of APSCO Data Sharing Service Platform. This 
is because the advantage of remote-sensing satellite images and the Jack of informarion of 
each individual satellite sensor. Food is an essential part of human life and the effect of 
food insecurity can be tremendous. an ability to perform effective agricultural 
information management 1,.1,. ill provide substantial improvement on people·s quality of life 
and economics through food security, economic opportunity and eir;j;-(;;:;:,'-:;1 
sustainability. The technological development· in this project \.viii enhance technology 
learning. exchange and promote technology applications and transfer among APSCO 
Member States which will eventually enhance users and applications of APSCO Data 
Sharing Service Platform. 
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