W B EIR L FRFZE 7 1 7 5 A (SICORP)

SICORP #& 17#E#E (5)I + Ha - Setiawan

AAR—_FF L A Ry T RN

T et

RS

i)

1. WFERREL - [T U7 T HBRO RGN e B X 2 g L VE— e v
TEIER LTMAKER T T v b7+ —2 D%
2. WFZEHAR] - S 344 A~SM64E3 H

3. ERBIMIFEEA -

H A F— A
K4 I il DiEivagi!
WFFEREE B € BRRFERY | &R - LEE 5L
= L7-WERE T v - BT
BEF OB
F*7-5 R M| dEEER FERFRY: | VE— By 7Ick
R FEE P a2 pfge b | 5 HURIH B3 X OME
YRk R 2 e 7 VOIS
75 AR ER | #HEE TR FES | B 25 e Lic
R I HERET L - s
7LD B3
Fi=5 ok AEFE | HEER HEKRFESY Y=y U=
Je[E e H il 7T 87— OB
WHES & Rau LR | BB KRFER | WEET L - R T
Maulana | 34 RHERFIERE FADSE, TT v b7
Ibrahim o+ — A DORE%
TR P D RS ZEE 3K 194
FHFMTF— A
K4 I8k BiE UlEiagi!
A e Ha Lan Researcher, | Institute of Water LA E T LD
(R I A Thanh Head of Resources BE %
) Department | Planning (IWRP),
Ministry of
Agriculture and
Rural Development
A Setiawan | Professor Faculty of Civil and | %% Hilklc 315 5
(f > Kx3 | Budilndra Environmental PN
7 f81) Engineering, IPB
i University
E725 Xuan Researcher | Institute of Water DI Sl N caN
t[AFZEE | Hung Dinh Resources 7N & B E A
Planning (IWRP), )
Ministry of
Agriculture and
Rural Development
E7=5 Satyanto Associate Faculty of Civiland | &> % —% v U
Jt [ AF 7 Krido Professor Environmental — 7 DB
Saptomo Engineering, IPB
University
WG R O &S INF TR $K 134




SICORP #& 17# &£ ()1 - Ha - Setiawan /&)

4. [ERRILFEMFZE OB E

ALLRBFEIL, Eat o E R o, VE— B ROICT 25 L. 7
JU A HERZ A 9 2 YK SO KR AT K B R E ORI D OB 22 KR 5 B A X
BT AEKEHR 7Ty b7 —20) 3 WETEFERET IO THS, Trds b
D BEEE, AKSCHE SO FERFRIBLIGRE R A2 ATME & U 7o @l iR IS L A1RK - KA OB
THIFERE UV E— bR 7T X DRKEM, LA - (EMAE OSSR %Z PC A
~— k7 X7 Ly MEERER ETREAT S MEKEHRT 7y h7+—24) %M
L, MsREHOZEICHT D 2 & TR ESH KR ;5¢%%$%md@_mm
HTEThHDH, RVAT ADERKIZE - T, FRFERITK LRSI ER &S5 Z &
NAREIZ 72 0 . FrlehO 7R 2R PE D EBL & B O HAE 72 5N é@*ﬁ@ﬁiﬁ%ﬁ
TX 5%,

5. [EFSILFEIAFIE O B
5-1  EBSILFENFE O TR I L OVEMN A

WFZEIIE D R TERGER O T OFE AAZEM TE RV Th o723, EDM b4 7
AV I—=T 4T HBLTCT—I RNy r—VHEOEERER I OMELEAE X -7, O
FER. GYEHE O ZEENFIC —HEENE LT, Y EEARERT D Z LN TE
Too BAKEITIE, KV — 27 /8y r— U TS LT BRI 2 AL RO ZE R M TH
L REKEBETT v b7 —5) IZFEEL, A =G LT, T2, KEKE
Wi, X T A AU KRR T T v ay P a2BEL, R EEZILSEE LT, 7'
Cxl METHRL, 3T Y OREEME L TV D,

5-2 [EBEILFEIMIEIC X DS

WMEBARIRTREDOE-A L T A =T 4 V7 TR, KV =7 RN r—Y O ERCE
9 DDA & K> TE 7o, MFEHIMEE, EmaICHA L, SRS, 5
URFEI —T 4 v 7 BIOT V=N I —0 v ay T wFERL, KEA =055 Lz
BRI oW TR 22 b Lic, BTOT—2 Ry r—Y ORRIE, BAR L FEFEIR
DEMRZTMOMRTH Y, —EHTIIRLES e hote, £z, RERFLOREIL
PAWEES ([EFR/KH « KEREE T2) DEPFREHICIHWT 2 Fdke CHEAFEX L, ICID (H
BREMPEREESR) ORFETHLRE L,

5-3  [ERRILFEBFIRRR OW LT &A% ORE

MR THDLET— 7 Ry r—U TR LIEBREE 2oz E LTIy b7+ —
LML, BEMEEI A L N—THE L TCWDE72D, SBITE-S5a2—V— L2 5K EHE
19 R EZECITES RIS L ST TP ETH D, ZOHNDD, BHREEMO—HTH D
WBE T VI KOS £ 7 VORBEFTIEC O W TE, BRICERERB IO 7y b7+
— A FlZv=a T L EBEH L TS, DU —27 8y =V DRI HONT bR 2 Y
LTS, KTT7y b7+ —ARAS EBECAMBERICFIHEND Z L2/ L TS



SICORP #& 17# &£ ()1 - Ha - Setiawan /&)

Strategic International Collaborative Research Program (SICORP)
Japan—Vietnam —Indonesia Joint Research Program
Executive Summary of Final Report

1. Project title :

Development of machine learning and remote sensing-based water
management platform for sustainable agriculture in Asian deltas
2. Research period : April 2021 ~March 2024

3. Main participants :

Japan-side
Name Title Affiliation Role in the research
project
Pl Natsuki Professor | Faculty of Development of
Yoshikawa Agriculture, physical models and
Niigata University | machine learning
models targeting
overall flood control
Co-PI Takanori Associate | Graduate School Development of
Nagano Professor | of Agricultural models for land use
Science, Kobe classification and
University crop yield prediction
using remote sensing
Co-PI Masaomi Associate | Faculty of Development of
Kimura Professor | Agriculture, Kindai | physical calculation
University models and machine
learning models
targeting saltwater
intrusion
Collaborator | Yoshitaka Associate | Faculty of Development of
Motonaga Professor | Agriculture, sensor networks and
Niigata University | platforms
Collaborator | Maulana Doctoral | Graduate School Development of
Ibrahim Rau | Student of Science and physical models,
Technology, machine learning
Niigata University | models, and
platforms

Total number of participants throughout the research period: 19 People

Partner-side
Name Title Affiliation Role in the research
project
Pl Lan Thanh | Researcher | Institute of Water | Development of flood
Ha Resources analysis model
Planning (IWRP),
Ministry of
Agriculture and
Rural
Development
Pl Budi Indra | Professor Faculty of Civil System design for
Setiawan and underdeveloped
Environmental regions
Engineering, IPB
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University
Collaborator | Xuan Hung | Researcher | Institute of Water | Land use

Dinh Resources classification using
Planning (IWRP), | remote sensing
Ministry of
Agriculture and
Rural
Development
Collaborator | Satyanto Associate | Faculty of Civil Development of
Krido Professor and sensor networks
Saptomo Environmental
Engineering, IPB
University

Total number of participants throughout the research period: 13 People

4. Summary of the international joint research

This joint research aims to develop an "Integrated Water Management Platform” in
collaboration among three countries, utilizing the integration of numerical computation and
machine learning, remote sensing, and ICT to support appropriate water facility management
for addressing to agricultural damage caused by floods and saltwater intrusion common in
delta regions. The goal of the project is to develop an "Integrated Water Management
Platform" that visualizes real-time flood and saltwater intrusion short-term prediction results
based on hydrological information, as well as flood extent, land use, and crop monitoring
results through remote sensing, on information terminals such as PCs, smartphones, and
tablets. This platform aims to assist facility management to minimize crop damage from
flooding and saltwater intrusion. The widespread adoption of this system is expected to
enable adaptive facility management for various events, leading to sustainable agricultural
production and improvements in farmers' economic foundations and living standards.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

During the first half of the research period, travel restrictions due to the pandemic
prevented mutual visits. However, progress reports and issue sharing for each work package
were conducted through online meetings. As a result, although there were some changes to
the initially planned research content, the overall objectives were largely achieved. In the
final year, key technical elements developed in each work package were implemented into
the "Integrated Water Management Platform," the main outcome of this joint research, and
shared among participating organizations. Additionally, workshops were held in Vietham and
Indonesia in the final year to disseminate research findings widely. Content enrichment
continues even after the project's completion.
5-2 Synergistic effects of the joint research

Regular online meetings during the first half of the research period facilitated sharing of
research progress and challenges encountered in each work package. In the latter half,
active mutual visits, joint field surveys, annual summary meetings, and technical workshops
fostered vigorous discussions on the technologies developed by each country's members.
The achievements of all work packages are the result of technical exchanges between Japan
and the partner countries, which could not have been accomplished by a single country alone.
Furthermore, the results of this joint research were presented jointly at the International
Conference of PAWEES (International Society of Paddy and Water Environment
Environment) for two consecutive years and in ICID (International Commission for Irrigation
and Drainage) conference.
5-3 Scientific, industrial or societal impacts/effects of the outputs

The developed technical elements of each work package and the platform implementing
these elements are shared among participating organization members. Therefore, it is
planned to disseminate them to private companies and government agencies responsible for
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water management, which will be the primary users in the future. For this purpose,
construction methods for some of the technical elements, including physical and machine
learning models, have already been published as manuals in technical books on the platform.
Manuals for other work package achievements are also being prepared. It is hoped that this
platform will be widely used in practical applications and human resource development.
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1. M.I. Rau, A. Julzarika, N. Yoshikawa, T. Nagano, M. Kimura, B.l. Setiawan, L.T. Ha
"Application of topographic elevation data generated by remote sensing approaches to flood
inundation analysis model", Paddy and Water Environment.,, 2024, 285-299
DOI:10.1007/s10333-023-00967-1
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PAWEES 2022 in Fukuoka:

1. Budil. Setiawan, Riani Muharomah, Natsuki Yoshikawa, Takanori Nagano, Satyanto
Krido Saptomo, Chusnul Arif (2022) Analysis of Climate Patterns on A Rice-
Producing Area in the Northern West Java of Indonesia

2. Maulana Ibrahim Rau, Natsuki Yoshikawa, Atriyon Julzarika, Horacio Manuel
Massique, Tomokazu Nakamura, Hiroya Sato (2022) The comparison Between
Japanese Topographic and Bathymetric DTM and the Latest DTM in Japan

3. Atriyon Julzarika, Maulana l|brahim Rau, Natsuki Yoshikawa (2022) Geospatial
Mapping Using the Latest DTM to Extract Detailed Topography and Bathymetry

2022 R FERM Ly Raikiie:
4. RETHL E)IEM RFIER., Stk f£3 . Ha Lan Thanh, Setiawan Budi Indra (2022)
TOTTINE I OFHE R R XX DR S )V E— e T ETER L
TeEKERT T v N7 4 — LDOFH%

PAWEES 2023 in Busan:

5. Takanori Nagano, Natsuki Yoshikawa, Masaomi Kimura, Yoshitaka Motonaga, Budi
Indra Setiawan, Lan Thanh Ha (2023) Development of a GIS-based integrated
agricultural water management platform to mitigate impact of flood and saltwater
intrusion to rice cultivated Asian deltas

25th ICID International Congress:

6. Takanori Nagano, Natsuki Yoshikawa, Masaomi Kimura, Yoshitaka Motonaga, Lan
Thanh Ha, Budi Indra Setiawan (2023) Machine learning and remote sensing-based
water management platform for sustainable agriculture in Asian deltas (MARSWM-
ASIA)

2023 4RI AR T KRS
7. Maulana Ibrahim Rau, Atriyon Julzarika, Natsuki Yoshikawa, Takanori Nagano,
Masaomi Kimura, Budi Indra Setiawan, Lan Thanh Ha (2023) Remote sensing-based
topographic and bathymetric modelling (“the Latest DTM”): Modification of drainage
canal bed elevation for inland flood model
8. P44, Rudiyanto, Hung Dinh Xuan, Lan Thanh Ha, #5251, &)I11E#(2023) 7
DT DERRIRFIGREIT U CREGR R FR A HIBIE D B 58
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PAWEES 2021 in Taipei (Online):

1. Masaomi Kimura, Takahiro Ishikawa, Naoto Okumura, Toshiaki lida, Natsuki
Yoshikawa (2021) Development of a short-term prediction model for water levels in
low-lying area applying machine learning trained by observed and artificially
generated data
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5. FEm#. REFH. &fEth (2021) Sentinel-1 7 — % % W2 KFEREAE H OHEE

PAWEES 2022 in Fukuoka:

6. Hiroya Sato, Natsuki Yoshikawa (2022) Prediction of Saltwater Wedges by Machine
Learning

7. Chen Sangyu, Takanori Nagano, Natsuki Yoshikawa (2022) Development of field-
specific discrimination method for various paddy rice

8. Kei Awano, Masaomi Kimura, Tsumugu Kusudo, Atsushi Yamamoto, Atsushi
Okayama, Yutaka Matsuno (2022) Prediction of inflow into low-lying lake by machine
learning trained with simulated rainfall events
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9. [P, AMIER, M, WAKZ, I (2022) BUEERER A~ b Z& v
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10. BEE, BEFHL. HIIER (2022) 727 OZERRBIEICEF T X 5 HBNEDOR
Eis
11. BT B s, ARCHG . REEEE . AATIERL, LAz | M P4 (2022) DNN 38 L TPLSTM
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PAWEES 2023 in Busan:

12. Hiroya Sato, Maulana Ibrahim Rau, Natsuki Yoshikawa (2023) Development of Inland
Flood Modeling using Long Short-Term Memory (LSTM)

13. Maulana lbrahim Rau, Hiroya Sato, Yusuke Sato, Natsuki Yoshikawa, Susumu
Miyazu, Masaomi Kimura (2023) The Performance Evaluation of Inland Flood
Modeling using Long Short-Term Memory (LSTM)

14. Kei Awano, Masaomi Kimura, Yutaka Matsuno, Natsuki Yoshikawa (2023) Prediction
of water levels in a low-lying lake using a DNN trained with mock rainfall events
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AGU Fall Meeting 2023:
1. Masaomi Kimura, Kei Awano, Yutaka Matsuno, Wenpeng Xie, Natsuki Yoshikawa
(2023) Short-term prediction model for water levels in low-lying area applying DNN
trained by observed and artificially generated data
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6. XH - FEHES
Outstanding Paper Award at the PAWEES held on October 23-24, 2023, Busan, Korea (5
E#4: Rau Maulana Ibrahim)
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asia.streamlit.app/)



