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Decision Support Systems for Agrotechnology Transfer

Developed by the International Benchmark Site
Network for Agrotechnology Transfer (IBSNAT)

project.

Simulates crop growth and its development over
time.

Simulates soil water, carbon and nitrogen
processes and management practices.

A framework and plant modules

- Support quick analysis/optimization of alternative
options for decision makers.

- Includes several plant modules e.g. rice, wheat, maize,
potato..
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GzeoSense, developed with integration of Geogrpahical Information and Communication Technology (Geo-1CT) and Wireless Sensor
Metwork (WESN) technologies, is a part of Indo-Japan Bilateral Multi-disciplinary initiative "Geo-ICT and Sensor Network based Decision
Support Systems in Agriculture and Environment Assessment"

cCurrently GeoSense Assist an

# Rice Crop Yield modeling (Simriw & DSSAT) ® Crop Water Requirement (Groundnut and Maize).

# Flux Tower based Energy Balance Studies (Maize) = Crop and Weather Relation {(Bowen’s Ratio)

# Mear Real Time Pest/Disease Forecasting /Management

View

Agrisens Data FieldServer Data _

Click Click -




Agricultural DSS

* Data
—Weather (Observation/Forecast)
—Field Monitoring (Soil, Water, Crop)
—Satellite Data
—Agro Economy
—eftc.
* Crop Models
—Rice, Wheat, Maze, Cassava, etc.
* Solution
—Varieties, Cropping Systems, etc.
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Integrated Database
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MetBroker == ,'J:\ Ro
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heterogeneity among data sources is a big issue in the
Internet (structure, access methods, etc.)

Data brokers provide consistent access to those
heterogeneous data sources

Heterogeneous and
Autonomous DBs

Rice Growth Prediction|es

Pesticide Prediction

\Farm Management

Heterogeneity is absorbed by brokers (mediators)
Http://www.agmodel.org/
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http://www.agmodel.org/

Spatial Integration “=NARO
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Temporal Integration ““NARO
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Meshed Observation Data  GPV Meshed 30 years average data

1/1 2 days ago 7 days after 12/31
yesterday
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Data Schema
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Data Schema for Agri.

* AgroXML
—http://www.agroxml.de/

* AgXML
—http://www.agxml.org/

* BIX-pp (Bio-Information Exchange for plant
production)

—http://bix-pp.info/index.htm

* Data Schema for agricultural field observation
data?

Farming Data Exchange (FIX)
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FIX Data Stricture
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__,/U,ﬂ,u‘
I Collecting Terms

2.1f and only if A.a= B.h define

Trrkve AL ~

—

A.aand B.lare synonyms of APIl.c

Client
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Crop Model

2012-04-03 T. Kiura et. al./The 5th GEOSS SYMPOSIUM 15



Rice Model *=NARO
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DSSAT-Canegro Sugarcane Model S5 NARO
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Input medule, simulation control: reads —+ Waeathar
the experiment configuration files and
controls the simulation accordingly.

—+ Management

Saoil

Soil-plart-atmosphare
] (SPAM)

Plant

— SC_PHENOLOGY

Performs daily thermal time and other :
+ sC_CAMEGRO phenological calculations Hhermal
(Sugarcane Plant Modulg) itimne
POPLT3

| Calkulates stalk population

MZ_CERES (Maiza Plant E

Madulz) Stalk
CANOP3 ipopul ation
Calculates Leaf Arsa Index (LAI),
ML_CERES (Millet Plant fractional light interceptian (LI), stalk
Madu la) height and leaf number/characteristics

iLaAl, LI, leaf
E'nf:urn' ation

PHOTOS

" Calculates photosynthesis and biomass |
increase per day, for aerial componants | ¢ i

(DWDT), and roots (GRORT) OWDT

PARTIT

|| Partitions growth in aerial biomass
between the stalk (fibre and sucrose)
and leaves

ROOTGROWTH GRORT .

" Calculates the depth of the roots and 5
root length density per layer

L SC_OPGROW
W rites growth aspects output to file
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Agricultural Model Framework

2012-04-03 T. Kiura et. al./The 5th GEOSS SYMPOSIUM 18



DDSAT Framework
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: Environmental Modifications |
Main Program Land Unit Module
The Land Unit Module is called by Planting |
[ Start ] the Main FProgram to preform each Harvesting |
step of processing and in turn calls T |
* > each of the Primary Modules -
Run Fedilizer Application |
Initialization Residue Placement |
= = I Soil Dynamics |
BasOna Primany Modules -
Initialization Soil Temperature |
Sail Water |
E_ H:;te > Weather Soil Mitrogen & Carbon |
% o Calculation Template Crop Models
5 E > hanagement /‘ Sovbean
A _ / Feanut
£ = Integration . / Dry bean
i =il / Tarmatio
Other crops
Dutput :
P ¥ Soil - Plant - Atmosphere Pest & Disease Damage ¢
— :
* Plant Modules ¢---------.:
Summary ¥ CROPGRO Plant Template — CERES Maize |
] CERES Wheat |
I ] SUBSTOR Fotato |
i Plant | CERES Rice |
| Other Crops |

Figure 1. Overview of the components and modular structure of the DSSAT cropping system model.
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Agricultural Model Framewor “NARO
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The functions provided by the framework
Model Execution Engine
Data Structure
Weather Generator
GUI Components

A

Estimation data

-Kind of met. data

Normal year data

User data

s S bk ST conditions are satisfied)
SIMRIW (Simulation Model for i ‘ ®
Rice-Weather relations) ; , . / o
Bl el o
N i - = L === ;l»m(g S’:u(?)q z 97;; ERZ|
o i S BNy g [ o _
=00 ppm | S = v . o 3 E wil r
- T e g = il
= = : , E‘é m—' Map
2 L ' : -Harvest date, Yie
L — - : (date, value) Download
. Dry Waight [Tsuchiura] R Grain Yield [Tsuchiura] (XML, CSV)
e i7l
= =
2( I B = 20
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Agricultural Cloud ==NARO
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AER2: Elucidation of the effects of climatic changes on major crops in
Asian monsoon region - Construction of an Evaluation System Using
Meteorological Data and Crop Models - (NARO)

2011

Collecting crop models & params. Previous Results

(for Asian Monsoon Region)

* Clop models

* Web applications

* Framework for
developing applications

Rice cultivarA Rice Cultivar B |

Spinach | Cassava = | Rain Fed Rice Fi

Rice cultivation possibility
prediction tool

h

2012] peveloping cultivation simulators

Improvement of

with flexibility which can exchange a crop the framework
model
W
2013| ¢; . .
: Simulator execution Verification Results of Climate
1, Carrection ' Change Research
2014 sl Bak

Climate change evaluation

34 Impr nt
s Implementing Web applications simulators
Deploying to DIAS

PD!J‘;’H [ APANZ2012, Chiang Mai
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Conclusion

* Creating Integrated Database my be difficult
and time consuming work. So virtually
integrated databases. But it is still hard work.
API, ensure interoperability of data, is
required.

* Crop Models are developing independently
and difficult to check their performance.
Agricultural Crop Model Framework is

required.
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Thank you.

DIAS, RECCA, GRENE supported by MEXT
“Nosyo NAVI” supported by MAFF
Japan
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APAN AG-WG

* Asia-Pacific Advanced Network (
http://www.apan.net) Agricultural Working
Group

—Sensor Network Interoperability
—Weather Data Interoperability
—Crop Model Interoperability

—Create Demo Site
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