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| Project Overview

1. General Information

A. Project Name: Building agro-climate information service system in Vanuatu -

phase I

B. Project Objective: To provide agro-climate information service to the Vanuatu
Meteorology and Geohazards Department (VMGD) and
Vanuatu Ministry of Agriculture, Livestock, Forestry,
Fisheries and Biosecurity (MALFFB) to help them utilize

and manage agricultural climate data
C. Overseeing organization: APEC Climate Center

D. Duration:  September 01, 2022 - August 31, 2023 (12 Months)
[Contract number: 2022080C2EO0]

E. Budget: KRW 164,900,000 (Incl. VAT)

F. Implementation organization: EPINET Co., Ltd.
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2. Background and Objective
O Background

- The Climate Information Services for Resilient Development Planning in Vanuatu
(hereinafter GCF-Vanuatu) project has been in implementation by two agencies, (Vanuatu
Meteorology and Geohazards Department [VMGD)! and Secretariat of the Pacific
Regional Environment Programme [SPREP]?), and three cooperation organizations
(APCC, Bureau of Meteorology3), and Commonwealth Scientific and Industrial
Research Organization®) since January 2018.

- The agro-climate information service in Vanuatu for stakeholders in the agricultural
sector including farmers is a web/app-based decision-making support system that
provides weather and climate information as well as various information applicable to
agriculture.

- As an outsourced project, this system development has been in implementation in a
total of 3 phases, and the first and second phases have been completed.

% The 1st phase (2020, completed) — the 2nd phase (February 2022, completed) —
the 3rd phase (the currently proposed project)

O Objective
- This is a 3rd phase project of the web-based agro-climate information service system to be
operated by the VMGD and MALFFB to be able to provide to the public a national
agro-climate information service. It improves already embedded functions and builds a
service system for agro-climate information bulletin (Agromet bulletin) to support

agricultural decision-making.

1) VMGD, Vanuatu Meteorology and Geohazards Department

2) SPREP, Secretariat of the Pacific Regional Environment Programme
3) BOM, Bureau of Meteorology

4) CSIRO, Commonwealth Scientific and Industrial Research Organization
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3. Goals and Orientation

A. Goals

To provide agro-climate information service that enables the VMGD

Goal
and MALFFB to utilize and manage agricultural climate data

—r—

Agromet bulletin service

Decision-making recommendation service
Goals Upgrading the crop model-based agricultural decision-making service

O
O
Detailed O Soil map service for Vanuatu
O
O Upgrading weather and climate service and agricultural index service
O

Upgrading web/app-based Crop Climate Diary

B. Strategy

O Implementation by incorporating experience and knowhow gained from the execution
of prior projects

O Implementation by assembling optimal specialists from each sector

O Implementation by using the experience and knowhow gained from the execution of
similar prior projects

O Improving the completion level of achievements assisted by a panel of expert
consultants

O Developing a system that is easily usable for anyone in compliance with the web
standards and responsive web

O Supporting a sustainable system via systematic technology transfer
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4. Project Scope

A. Overview

O System Composition Diagram
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B. Scope of Implementation

Type Contents
® Builds a system that semi-automatically makes monthly
Agromet bulletin
Service to make, search | ® Builds a function to send it periodically via email
and distribute Agromet | ® Develops Agromet bulletin service optimized to mobile
bulletin devices
® Builds a communication function that can receive feedback
from users
® Builds a database of recommendations for each scenario
] from expert consultants
Service for ) ] )
) ] ® Builds a database of recommendations per scenario
recommendations in a ) ) o )
o ) incorporating the opinions from local people per scenario
decision-making tree ) ) ]
" . ® Builds a function that adds a new recommendation
orma
® Builds a function for recommendation service in a
decision-making tree format
] ® Builds digital data of Vanuatu's soil map in French
Service for GIS-based ) ] ] )
) ® Builds a database of soil map attributes in OSCAR system
soil map of Vanuatu ] o ]
® Displays Vanuatu's soil information on a GIS-based map
® Adds a service target crop to Island Taro
Upgrading a service for | ® Adds information for supporting agricultural
supporting crop L . .
model-based agricultural decision-making by using data for seasonal forecast
decision-making ® Improves the user interface for agricultural decision-making
based on the result of crop model
® Adds weather and climate forecast service and improves
its functions
Upgrading Wegther and | @ Upgrades quality control (QC) of weather data
climate service and )
agricultural index service ® Adds a function that adds and renews Vanuatu's
climatological normal
® Data on agromet index and climate extreme index
® Adds a new region to offline map on Android app
. ® Adds and modifies Android app functions
Upgrading
web/app-based Crop ® Adds a function to calculate crop weight based on deep
Climate Diary service . .
learning technique
® Adds and improves web functions of Crop Climate Diary
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5. Project Implementation System

A. Overall Implementation System

Overseeing Organization

Oversees the project, performs

APEC Climate Center

project planning, and handles
related issues

User Organization

Provides information on weather

Vanuatu Meteorology and
Geohazards Department

and agriculture

Provides consultation on building

Expert information system and on-site
consultants consultation in meetings for
reports on outsourced projects

Implementation Organization

EPINET Co., Ltd.

Implements the outsourced project
and repairs defects

B. Roles of Each Entity

Type

Major Tasks

Overseeing organization

ON©

Makes requests to the agro-climate information service system
Builds a system for coordination and cooperation regarding
requests made by relevant departments

Handles other related issues needed to implement the project

User organization

Provides weather data
Registers data on agricultural survey
Provides data on soil map

Expert consultant

Provides consultation on the establishment of information
system

Project implementation

organization

OOl 0O O0OO000

ON©

Builds the system and develops the services

System installation, training on operation & technology
transfer, and repair and maintenance

Pilot operation and post-completion management support
Other tasks that need to be implemented
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C. Implementation System of Project Entities
- Organizational structure of project entities

4 APCC
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- Information on all participating members of personnel

Technical p
articipati
Role Name Affiliation Position Task Expertise .
Rate
Level
PM  |Sang Hyun Park| FPINET Co, Iid | DPUY Design | Mid-level 50%
’ Manager

. . Senior . o
Planning Moonil Ahn | EPINET Co, Itd Manager Planning Advanced 30%

. Associate . o
Development |  Sinae Park FPINET (o, [td Manager Development| Beginner 50%
Development | Gook Tae Kim | FPINET Co, Itd Associate | Development| Beginner 20%
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6. Project Implementation Progress and Schedule

A. Progress
Task Date Contents of task
Contract signed Sep. 01, 2022 Signed the  outsourcing  contract to

implement the project

Report on project initiation (Jeollanam-do
Agricultural Research & Extension Service)
Identified the requests via discussions with
users

Meeting to report project

initiation Sep. 07, 2022

Analysis of requests Oct. 11, 2022

Meeting with expert
consultants
Meeting of analysis on
climate data

Oct. 27, 2022 | Consulted with agricultural experts

Nov. 22, 2022 | Reviewed agromet index

Meeting to discuss tasks | Jan. 30, 2023 | Reviewed system design

Interim report meeting 1 | Feb. 28, 2023 | Interim report meeting

Meeting with expert

Mar. 27, 2023 | Consulted with design experts
consultants

Meeting to discuss tasks | Mar. 30, 2023 | Reviewed the system

Meeting to discuss tasks | Apr. 07, 2023 | Discussed the functions of crop model

Meeting with expert

consultants Apr. 10, 2023 | Consulted with design experts

Discussed and reviewed the development of

Meeting to discuss tasks | May 18, 2023 functions

Discussed and reviewed the development of

Meeting to discuss tasks | Jun. 19, 2023 .
functions

Meeting with expert

Jun. 21, 2023 | Consulted with agricultural experts
consultants

Meeting with expert

Jun. 21, 2023 | Consulted with design experts
consultants

Interim report meeting 2 | Jul. 05, 2023 | Interim report meeting

Report on completion Jul. 20, 2023 | Reported the completion of implementation

Submitted the project completion notice and
achievements

Submission of completion

. Jul. 20, 2023
notice
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B. Schedule

Task report

Project
Quality review

management

Expert consultation
Upgrading the weather and
climate data service
Upgrading web/app-based Crop
Climate Diary service
Building the service of
recommendation in a
decision-making tree format
Upgrading the crop

Design model-based agricultural
decision-making support
service
Building Vanuatu's GIS-based
soil map service
Building the service of
making, searching and
distributing Agromet bulletin

Currently in Preparing manual
progress Training users/operators
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E | Details of Project Implementation

1. List of Requests

A. Function to provide weather and climate information via OSCAR

Request Name of ) ) )
Details on implementation
ID request
. Building VMGD's system for collecting information on today's
weather forecast
. Augmenting and improving the system for collecting data on
APCC's MME seasonal forecast
Building the systems for collecting and displaying data on
Weather and APCC's ENSO forecast
001 climate Displaying the information on today's weather forecast on a
forecast GIS-based map
service . Displaying the data on weekly weather forecast on a graph or
table for each major island
. Displaying the data on seasonal forecast on a GIS-based map and
on a graph or table for each major island
If needed, whether to provide a certain service is to be
determined in consultation with the VMGD
Upgraded Adding a function to check time consistency and internal
quality control consistency
002 . Adding a function to roll post-QC data back to the original data
(QC) of c. Adding a function that fills the gap in omitted weather data (the
weather data gap filling technology to be provided by the APCC)
. Adding satellite-based, long-term, and high-resolution daily Tmax
Added and Tmin data and updating climatology map
. . . Updating indexes and display data generated by climatological
003 climatological
data
normal data . Calculating climatological normal of Vanuatu by using re-analyzed
data and adding the functions of A and B mentioned above

B. Function to provide agricultural service via OSCAR

Request Name of ) ) )
Details on implementation
ID request

Agromet index | Updating the agromet index service database by assembling the
. panel of expert consultants and seeking their consultation

004 and climate . . . . . .
(including  the  provision of detailed information on
extremes index decision-making based on crop growth timeline or changes in
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information

service

crop condition, and information on warning regarding agromet
index)
The

updated based on the opinions of local people.

information on decision-making and warning may be

Upgrading the agromet index display system (information on
customized graph and map to be provided)
Adding user-friendly descriptions for each index (descriptions

based on specific examples to be provided)

Crop
model-based

agricultural

Adding target crop to Island Taro

. Adding the information on agricultural decision-making support

by using APCC seasonal forecast information
Adding a function to estimate the optimal time to sow
Adding the information to provide support such as water stress

and nutrient stress

005 c. Improving the wuser interface for agricultural decision-making
decision-makin based on the result of crop model (adding a service for
g support GIS-based map search and improving graph design)
) - Comparing the productivity against that of the past (e.g., the
serviee year with the average yield, in the last 5/10 years)
- Comparing the productivity among major islands
d. Adding the information on crop model (e.g., background,
restrictions, and applicability)
a. Building digital data of Vanuatu's soil map in paper records in
French
b. Building a database of data on soil map's attributes into the
GIS-based soil OSCAR system
. c. Displaying the information of soil in Vanuatu on a GIS-based
006 map service
map
for Vanuatu d. Building to make download available
% Whether to add the download function is to be determined in
consultation with the implementation organization of Vanuatu
(VMGD).
a. Display in a decision-making tree format (e.g., a user selects a
) region, crop and sow date step by step); to be developed in a
Service of way that allows adding new entries or modifying prior entries
recommendatio | ,  Decision-making recommendations per scenario from expert
007 nin a consultants go into a database at the system

decision-makin

g tree format

Decision-making recommendations per scenario may be updated
based on the opinions of local people

Providing a service of optimal farming decision-making

recommendations by using seasonal forecast information and
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forecast agromet index
The based the

decision-making tree must be added to Agromet bulletin (please

recommended  farming  decision on

see request ID 011).

C. Improving Function of Crop Climate Diary and Building App

Re?BeSt Request type How to implement request
a. Adding a new region to GIS-based offline map display function of]
Crop Climate Diary
b. Adding a function to display map copyrights
c. Improving a function to display the current location on offline
map by using GPS embedded in mobile devices (e.g., symbol
display, moving map center and moving zoom)
Android mobile d. Implementing a function to distribute offline map data when Crop
app Climate Diary is newly installed in a mobile device
008 (improvement inle. Implementing a function to move to a certain, pre-defined region
offline map (such as an island) on the offline map screen
function) Improving a function to display the map by incorporating the
opinions of users in Vanuatu if needed
% How to display offline map and how to distribute the map will
be implemented based on the discussion between overseeing
organization and consignment organization; depending on the map
distribution method, the web-based service OSCAR may need to
have a separate function for distributing offline map
a. Implementing a function to photograph a crop with a mobile
device camera
b. Implementing a function to detect markers on the ground and
perform distortion correction of camera lens and geometric
. . correction by using computer vision technique
Android mobile ) ) ) )
c. Implementing a function which uses deep learning model to
app perform segmentation of final-processed crop images by computer
(implementing a| vision
009

function to
calculate crop

weight)

Implementing a function to calculate the weight by using a
correlation coefficient between the crop surface area and weight
Implementing a function that enables setting up the data and
parameters needed to implement the weight calculation function in
Crop Climate Diary app

Improving a function to sync data (interim and final output such
as image data, parameters and Crop Climate Diary app setup can
be selected)
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. Improving a function to calculate the crop weight by incorporating

the opinions of users in Vanuatu if needed
Computer vision algorithm and deep learning model are to be
the

organization and consignment organization.

implemented based on discussion  between overseeing

010

Augmenting the b

data
management
function of
Crop Climate
Diary in

OSCAR system

. Implementing a screen for managing crop images and estimated

c. Improving a function to sync data (interim and final output such

. Upgrading the system of Crop Climate Diary for statistical analysis

. It needs to be able to provide information to Agromet bulletin, if]

crop weight collected from Crop Climate Diary
Implementing a screen for adding/deleting/modifying coefficients

needed to calculate crop weight

as image data, parameters and Crop Climate Diary app setup can
be selected)

and display

needed, via analysis in association with weather forecast

information on the surrounding areas (by using agromet index).

Agromet bulletin (please see request ID 011)

D. Function to provide Agromet bulletin via OSCAR

distributing
Agromet

bulletin

Request Name of i ) )
Details on implementation
ID request
a. Adding recommended farming decisions based on the
decision-making tree
b. Building a system that semi-automatically makes monthly Agromet
bulletin based on information on weather & climate and
agro-climate service in OSCAR
Service of % The basic design of Agromet bulletin takes on a fixed framework
. based on the discussion with partners from Vanuatu; the system is
making,
. designed in a way that enables administrators to edit some contents
searching and ) . o .
011 such as recommendations on farming decision-making.

Developing Agromet bulletin print service in the web system (e.g.,
generating PDF files of Agromet bulletin used as a monthly
bulletin)

Developing a service that periodically sends Agromet bulletin via
email and allows administrators to determine whom recipients will
be

Developing a service that displays Agromet bulletin optimized to

mobile device screen
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% Adding a Lite version option (e.g., information delivered mainly in

text) in light of the telecommunications environment (please see
request ID 012)

f. Developing a two-way communication service capable of receiving

user feedback (to be developed to allow users to send feedback via

email or from the web, depending on the local conditions)

% Development that integrates Q&A bulletin board (please see request

ID 013)

E. Other requests made to OSCAR system development

Request Name of ) ) )
Details on implementation
ID request
. The contents of service for mobile devices are to be determined
based on the discussion with overseeing organization, however,
. Agromet bulletin service must be included.
Mobile
012 . Development covers a lite version that delivers information mainly
service . . _ .
in text in light of the telecommunications environment.
. It must allow downloading and printing graph and map in picture
files (jpg, .png formats) as well as sharing them over social media.
. Development of Q&A bulletin board service where users can ask
questions and answer them about the system
013 Q&A bulletin | % Categorizing major functions for writing Q&A
board service | b. It must include a function that blocks spam posts.
. Only logged-in users can write Q&A posts, while login is not
required for search.
Background . Replacing Google Map used by Crop Climate Diary in OSCAR
system with an open source map
014 map . . . )
. Replacing Google Map used by Crop Climate Diary app with an
replacement
open source map
Development of service that sends text messages delivering
simplified information
A . % The contents of information to be delivered are to be based on the
gro-climate
. . discussion with overseeing organization.
information
015 . Building a system where administrators in Vanuatu determine whom
delivery .. .
recipients will be
service . . L .
¥ Whether to provide the service is to be determined based on the
discussion with the implementation organization of Vanuatu
(VMGD).
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F. General requests made to OSCAR development

Request
ID

Name of

request

Details on implementation

016

General

requests

a. Overall improvement in user-friendly interface including menu tree
adjustment and graphic in display, assisted by expert consultants

b. System services are simultaneously provided in both English and
Bislama languages (during the interim report meetings; also,
documents translated into Bislama language are to be submitted as
requested).

c. System design allows providing a screen customized to the user's
current access location information.

d. The system performance (speed) needs to be optimized for easier
access to and usability of OSCAR in consideration of the local

internet environment.

[¢]

. Putting in place a mechanism to prevent the loss of system data (DB)

=h

Respectively publishing user manual and guideline (technical manual)
on OSCAR system (the number of copies to be printed will be
determined based on discussion with overseeing organization)

% If the organizations change how they provide data including VMGD
7-day forecast data and APCC MME data, appropriate updates will be
followed.

% With the help from a professional illustrator, a colorful brochure
(e.g., leaflet) for promoting OSCAR system is to be published (within
one quarter after a contract is signed).

g. To hand over the developed OSCAR system, it will be installed in

the server to be provided by Vanuatu.
% The handover is to be carried out based on the discussion with
overseeing organization as well as the VMGD and SPREP.

h. Local administrators (VMGD and MALFFB) must be trained on the
developed system to help them become able to operate the system on
their own; the consignment organization must provide training
materials and technical support.

i. In the course of the project implementation, the opinions of local users

in Vanuatu must be continuously incorporated into increasing the

completion rate of OSCAR system; minor adjustments and changes to
some system functions based on user opinion must be available via
the discussion with overseeing organization.

j. The logos and copyrights of implementation organizations and
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cooperation organizations must be inserted.

k. Adding disclaimer on OSCAR system

G. Compiling software project information (information on software project

implementation and performance)

Request Name of ) ) )
Details on implementation
ID request
a. In accordance with article 46 of the Software Promotion Act, the
project contractor must compile and submit data on software project
. information (information on implementation and performance of
Compiling :
software project).
and b. For more details on compiling and submitting data on software project
submitting information, please see Guideline on Submission of Software Project
017 data on Information Storage Data document in the data archive at
software www.spir.kr.
project c. The data on software project information must be clearly mentioned
information on the list of output per phase in the course of writing project
implementation plan.
storage ) . .
d. To compile the data on scores of functions of the software project
information, an expert specializing in scoring functions must be
included in the project implementation personnel.
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2. Result of Request Implementation

A. Function to provide weather and climate information via OSCAR

1) Weather/Climate forecast service (001)

Request

Implementation result

Building VMGD's system for
collecting  information  on
today's weather forecast

Built the VMGD's system for collecting information on
today's weather forecast

Augmenting and improving
the system for collecting data
on APCC's MME seasonal
forecast

The system has made it possible for database (DB) to
manage route parts of APCC's seasonal forecast API URL,
making it easier to modify its route when the route that
provides data is changed .

Building the systems for
collecting and displaying data
on APCC's ENSO forecast

ENSO images of APCC are displayed and automatically
renewed on certain dates.

Displaying the information on
today's weather forecast on a
GIS-based map

The information on today's weather forecast is displayed on a
GIS-based map.

Displaying the data on
weekly weather forecast on a
graph or table for each major
island

Built the system that collects data on weekly weather
forecast from the FTP server given by the VMGD, which
displays it on a graph and table on the map

Displaying the data on
seasonal  forecast on a
GIS-based map and on a
graph or table for each major
island

The map server is used to generate seasonal forecast data
map layer, which is displayed along with a graph and table.

2) Upgrading quality control (QC) of weather data (002)

Request

Implementation result

Adding a function to check
time consistency and internal
consistency

Developed a function to run time consistency check and
internal consistency check during the collection of weather
data, and search the quality control result on the web

Adding a function to roll
post-QC data back to the
original data

Added a function to roll back post-QC data

Adding a function that fills
the gap in omitted weather
data (the gap filling
technology to be provided by
the APCC)

Added a function that fills the gap in omitted weather data
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3) Adding climatological normal data (003)

Request

Implementation result

Adding satellite-based,
long-term, and high-resolution
daily Tmax and Tmin data
and updating climatology map

The APCC sends updated long-term, high-resolution weather
data, which is used to renew the database and climatology
map.

Updating indexes and display

data generated by R?newed .the indexes and display data generated by
. . climatological data

climatological data

Calculating climatological

normal of Vanuatu by using
re-analyzed data and adding
the functions of A and B
mentioned above

Built a system that collects NASA power temporal daily data
to calculate climatological normal per observation location
and per island, and saves the values in the database

B. Function to provide agricultural service via OSCAR

1) Agromet index and climate extremes index information service (004)
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Request Implementation result
Updating the agromet index
service database by
assembling the panel of

expert consultants and seeking
their consultation (including
the provision of detailed
information on
decision-making on
crop growth timeline or
changes in crop condition,
and information on warning
regarding agromet index
%  The  information
decision-making and warning
may be updated based on the
opinions of local people.

based

on

A meeting of expert consultants has been held to be
consulted on the advisory based on the warning level of
agromet index; the consultation was incorporated into the
updated database.

Upgrading the agromet index
display system (information
on customized graph and map
to be provided)

Improved the overall design and interface of the agromet
index screen

Adding user-friendly
descriptions each index
(descriptions based on
specific  examples to be

provided)

for

Added user-friendly descriptions for each index

2) Crop model-based agricultural decision-making support service (005)

Request

Implementation result

Adding target crop to Island
Taro

Added Taro model to crop model

Adding the information on
agricultural  decision-making
support by using APCC

seasonal forecast information
- Adding a function to
estimate the optimal time to
SOW

- Adding the information to
provide support such as water
stress and nutrient stress

Built a system that operates crop models with collected
seasonal forecast data and soil input data

Developed a function that estimates the optimal time to sow
based on the result of model simulation

Built an advisory database based on the values of water
stress and nutrient stress

Improving the user interface
for agricultural
decision-making based on the

Added a service for GIS-based map search and improved the
design




The Project to Build Agro-climate Information Service System in Vanuatu

Final Report

result of crop model (adding
a service for GIS-based map
search and improving graph
design)

- Comparing the productivity
against that of the past (e.g.,
the year with the average
yield, in the last 5/10 years)
- Comparing the productivity
among major islands

Developed a function that can compare current yields against
those of the past

Developed a function that can compare yields of each major
islands

Adding the information on
crop model (e.g., background,
restrictions, and applicability)

Displays wording about the restrictions on crop model

3) GIS-based soil map service for Vanuatu (006)

Request

Implementation result

Building  digital data  of
Vanuatu's soil map in paper
records in French

Built data on attributes by converting hardcopy data on soil
information of Vanuatu in French into text and images

Building a database of data
on soil map's attributes into
the OSCAR system

Built the database of data on soil map's attributes

Displaying the information of
soil in Vanuatu on a
GIS-based map

Displays the information of soil in Vanuatu on the GIS-based
map

* Building to make download
available
%  Whether to add the
download functi is to b . .
own O.a n.c fon 18 1o . © Developed a function that downloads map images
determined in  consultation
with the implementation
organization of  Vanuatu
(VMGD).
4) Service of recommendation in a decision-making tree format (007)
Request Implementation result
* Display in a decision-making | Built the decision-making database
tree format (e.g., a user
selects a region, crop and | Developed a screen where users can select a scenario step by

sow date step by step; to be

developed in a way that

step to obtain recommended decisions
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allows adding new entries or
modifying prior entries

Developed a function that allows administrators to
input/modify recommendations per decision-making tree

Decision-making
recommendations per scenario
from expert consultants go
into a database at the system.
%*Decision-making
recommendations per scenario
may be updated based on the
opinions of local people.

The panel of expert consultants convened to provide advices
on supporting agricultural decision-making.
into

The obtained advices have been

decision-making recommendations.

incorporated

Providing a  service of
optimal farming
decision-making
recommendations by  using
seasonal forecast information
and forecast agromet index

% The recommended farming
decision  based on the
decision-making tree must be
added to Agromet bulletin
(please see request ID 011).

Agromet bulletin uses agromet index (EDI) to support the
optimal farming decision-making.

Added to Agromet bulletin recommended farming decisions
based on the decision-making tree

C. Improving Function of Crop Climate Diary and Building App

1) Android mobile app (improvement in offline map function) (008)

Request

Implementation result

Adding a new region to
GIS-based offline map display
function of Crop Climate
Diary

The data on the map of new region provided by the APCC
was transferred to SD cards. The personnel brought the SD
cards when they visited Vanuatu and installed the data in
devices.

Adding a function to display
map copyrights

Added a function to display copyrights on offline map

Improving a function to
display the current location
on offline map by using GPS
embedded in mobile devices
(e.g., symbol display, moving

Added the function to display user's current location on
offline map by using GPS embedded in mobile devices

Added the functions of moving the center of offline map and
zoom

map center and moving

zoom)

Implementing a function to | The file size of the map was too big to be downloaded.
distribute offline map data | Therefore, the data was transferred to SD cards. The

when Crop Climate Diary is
newly installed in a mobile
device

personnel brought the SD cards when they visited Vanuatu,
installed the data in devices, and provided the installation
manual.
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Implementing a function to
move to a certain,
pre-defined region (such as
an island) on the offline map
screen

Developed the function of moving to an island on the offline
map screen

Improving a function to
display the map by
incorporating the opinions of
users in Vanuatu if needed

% How to display offline
map and how to distribute
the map will be implemented
based on the discussion
between overseeing
organization and consignment
organization; depending on
the map distribution method,

the web-based service
OSCAR may need to have a
separate function for

distributing offline map.

Improved the function to display the map by incorporating
the opinions of users in Vanuatu

2) Android mobile app (implementing a function to calculate crop weight) (009)

Request

Implementation result

Implementing a function to
photograph a crop with a
mobile device camera

Added the camera function to photograph crops to Crop
Climate Diary app

Implementing a function to
detect markers on the ground
and perform distortion
correction of camera lens and
geometric correction by using
computer vision technique

Developed the functions to detect image markers on the
ground and run the programs for distortion correction of
camera lens and geometric correction of images

Implementing a  function

which uses deep learning
model to perform
segmentation of
final-processed crop images

by computer vision

Built the system for running image deep learning model to
implement image segmentation

Added the function for running segmentation on the images
captured by mobile devices

Implementing a function to
calculate the weight by using
a correlation coefficient
between the crop surface area
and weight

Developed the function to calculate the weight by using a
correlation coefficient between the crop surface area and
weight that was obtained from crop images captured by
mobile devices

Implementing a function that

Developed the function in Crop Climate Diary app that
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enables setting up the data
and parameters needed to
implement the weight
calculation function in Crop
Climate Diary app

allows users to set up the data and parameters needed to
calculate the crop weight

Developed the function where the parameters set by users
can be applied to the weight calculation function

Improving a function to sync
data (interim and final output
such as image data,
parameters and Crop Climate
Diary app setup can be
selected)

Improved the function to sync data

Improving a function to
calculate the crop weight by
incorporating the opinions of
users in Vanuatu if needed

% Computer vision algorithm
and deep learning model are
to be implemented based on
the discussion between
overseeing organization and
consignment organization.

Improved the function to calculate the crop weight by
incorporating the opinions of users in Vanuatu

3) Augmenting the data management function of Crop Climate Diary in OSCAR
system (010)

Request Implementation result
Implementing a screen for
map A6INE  CTOp  1mages .a nd Developed the function for managing crop images and
estimated crop weight . . . ;
collected from Crop Climate estimated crop weight collected from Crop Climate Diary
Diary
Implementing a screen for

adding/deleting/modifying
coefficients needed to
calculate crop weight

Developed the function for managing coefficients needed to
calculate crop weight

Improving a function to sync
data (interim and final output
such as image data,
parameters and Crop Climate

Improved the data sync speed of Crop Climate Diary app

Developed the function for users to select interim and final

Diary app setup can be | output during data sync
selected)
Improved the statistical analysis function of Crop Climate
Upgrading the system of | Diary
Crop Climate Diary for

statistical analysis and display

Improved the design of Crop Climate Diary for better visual
effects




The Project to Build Agro-climate Information Service System in Vanuatu

Final Report

It needs to be able to
provide information to
Agromet bulletin, if needed,
via analysis in
with weather
information
surrounding areas
agromet index).

% Agromet bulletin (please
see request ID 011)

association
forecast

the
(by using

on

EDI-associated graph and yields are displayed on Agromet
bulletin.

Developed the function for administrators to control whether
to display yields

D. Function to provide Agromet bulletin via OSCAR

1) Service of making, searching and distributing Agromet bulletin (011)

Request

Implementation result

Adding recommended farming

Agromet bulletin displays recommended farming decisions

decisions  based on  the .. .
.. . based on the decision-making tree.
decision-making tree
Building a  system  that
semi-automatically makes

monthly Agromet bulletin based
on information on weather &
climate and agro-climate service
in OSCAR

¢ The basic design of Agromet
bulletin takes on a fixed
framework based on the
discussion with partners from
Vanuatu;  the  system s
designed in a way that
enables administrators to edit
some contents such as
recommendations on farming
decision-making.

Built the system that semi-automatically makes monthly Agromet
bulletin

Developed the function to generate Agromet bulletin

Developed the function for administrators to
recommendations on farming decision-making

manage

Developing Agromet bulletin
print service in the web system
(e.g., generating PDF files of
Agromet bulletin used as a
monthly bulletin)

Developed the function that automatically generates PDF files
of Agromet bulletin every month

Developing a  service that
periodically  sends  Agromet
bulletin via email and allows
administrators  to  determine
whom recipients will be

Developed the function that can send Agromet bulletin by
entering email

Developed the function that sends regular pop-up notifications
when Agromet bulletin is published and sent

Developing a service that

Developed the service that displays Agromet bulletin on mobile
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bulletin
device

displays Agromet
optimized to mobile
screen

¢ Adding a lite version option
(e.g., information delivered
mainly in text) in light of the
telecommunications

device screen

environment (please see
request ID 012)
Developing a two-way

communication service capable
of receiving user feedback (to
be developed to allow users to
send feedback via email or
from the web, depending on
the local conditions)

Development that integrates
Q&A bulletin board (please
see request ID 013)

Developed the function that adds Q&A function to Agromet
bulletin to integrate a registered user inquiry into the Q&A
bulletin board

1) Mobile service (012)

E. Other requests made to OSCAR system development

Request

Implementation result

The contents of service for
mobile devices are to be
determined based on the
discussion with overseeing
organization;

Agromet  bulletin
must be included.

however,
service

The Best Crop Planting Week and Predicted Yield of
Agromet bulletin have been included.

Development covers a lite
version that delivers
information mainly in text
in light of the
telecommunications
environment.

Mostly the developed contents are text-driven contents
that do not contain images and library.

It must allow downloading
and printing graph and map
in picture files (,jpg, .png
formats) as well as sharing
them over social media.

Developed the function to download and print graphs and
maps

Developed the function to share the graphs and maps
on Facebook

2) Q&A bulletin board service (013)
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Request

Implementation result

Development of Q&A bulletin
board service where users can
ask questions and answer them
about the system

X Categorizing major
functions for writing Q&A

Developed Q&A bulletin board service

Added the function to select the category when writing Q&A

It must include a function
that blocks spam posts.

Developed capcha-based spam block function

Only logged-in users can
write Q&A posts, while login

is not required for search.

Only logged-in users can write Q&A posts, while login is
not required for search.

3) Background map replacement (014)

Request

Implementation result

Replacing Google Map used by
Crop Climate Diary in OSCAR
system with an open source
map

The Google Map that was used by Crop Climate Diary's web
system was replaced with Leaflet and OpenLayers.

Replacing Google Map used
by Crop Climate Diary app
with an open source map

The Google Map that was used by Crop Climate Diary app
was replaced with Leaflet and OpenLayers.

4) Agro-climate information delivery service (015)

Request

Implementation result

Development of service that
sends text messages delivering
simplified information

* The contents of
information to be delivered are
to be based on the discussion
with overseeing organization.

After a discussion with overseeing organization, it
decided not to include the function to send text messages.

was

Building a system where
administrators in  Vanuatu
determine whom recipients
will be

% Whether to provide the
service is to be determined
based on the discussion with
the implementation

After a discussion with overseeing organization, it was
decided not to include the function to send text messages.
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organization of  Vanuatu

(VMGD).

1) General requests (016)

F. General requests made to OSCAR development

Request Implementation result
Overall improvement in
-friendly interface includi
user-friendly in e' ace including The interface and graphic have been improved based on the
menu tree adjustment and

graphic in display, assisted by
expert consultants

feedback from the meeting of expert consultants.

System services are
simultaneously  provided in
both English and Bislama
languages (during the interim
report meetings; also,
documents  translated into
Bislama language are to be
submitted as requested).

Developed the function to switch to one

languages

of multiple

System design allows
providing a screen customized
to the wuser's current access

location information.

Developed the function to use GPS on the browser and
mobile devices to be authorized to access user's access
information and be provided with the location information

Developed a function of the system to set up the region in
advance depending on user's access location

The system  performance
(speed) needs to be optimized
for easier access to and
usability of OSCAR in
consideration of the local
internet environment.

A performance optimization plan was devised and applied to
the development.

Putting in place a mechanism
to prevent the loss of system
data (DB)

A database recovery policy was applied to the development.

Respectively publishing user
manual and guideline
(technical manual) on
OSCAR system (the number
of copies to be printed will

be determined based on
discussion  with  overseeing
organization).

% If the  organizations

The user manual and guideline (technical manual) on OSCAR
system have been published respectively.

It has been made possible to change the route if the URL
for receiving weather data is managed by the database and
hence the organizations change how they provide data.

The colorful brochure (e.g., leaflet) for promoting OSCAR
system has been published with the help from a professional
illustrator.
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change how they provide data

including VMGD 7-day
forecast data and APCC
MME data, appropriate

updates will be followed.

%  With the help from a
professional illustrator, a
colorful brochure (e.g.,

leaflet) for promoting OSCAR
system is to be published
(within one quarter after a
contract is signed).

To hand over the developed
OSCAR system, it will be
installed in the server to be
provided by Vanuatu
% The handover is
carried based on the
discussion  with  overseeing
organization as well as the
VMGD and SPREP

to be
out

The developed OSCAR system was installed in the server in
Vanuatu as a part of the handover.

Local administrators (VMGD
and MALFFB) must be
trained on the developed
system to help them become
able to operate the system on

their own; the consignment
organization must  provide
training materials and

technical support.

Trained administrators of Vanuatu on the system twice

Provided training materials and technical the

administrators of Vanuatu

support to

In the course of the project
implementation, the opinions
of local users in Vanuatu
must be continuously
incorporated into increasing
the  completion rate  of
OSCAR system; minor
adjustments and changes to
some system functions based
on user opinion must be
available via the discussion
with overseeing organization.

Minor adjustments and changes in accordance with users'
opinions have been applied to system functions.

The logos and copyrights of
implementation  organizations
and cooperation organizations
must be inserted

Inserted the logos and copyrights of implementation

organizations and cooperation organizations

Adding disclaimer on OSCAR

Added the disclaimer on OSCAR system
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system

G. Compiling

software

1) Compiling and submitting

project

information (information on software project

implementation and performance)

data on software project information storage (017)

Request

Implementation result

In accordance with article 46
of the Software Promotion Act,
the project contractor
compile and submit data on
software  project information
(information on implementation
and performance of software

must

In accordance with article 46 of the Software Promotion Act,
the project contractor compiled and submitted data on software
project information (information on implementation and
performance of software project).

project).

For more details on

compiling and submitting data

on software project | For more details on compiling and submitting data on
information, please see | software project information, please see Guideline on

Guideline on Submission of
Software Project Information
Storage Data document in the
data archive at www.spir.kr.

Submission of Software Project Information Storage Data
document in the data archive at www.spir.kr.

The data on software project
information must be clearly

mentioned on the list of
output per phase in the
course of writing project

implementation plan.

The data on software project information must be clearly
mentioned on the list of output per phase in the course of
writing project implementation plan.

To compile the data on
scores of functions of the
software project information,
an expert specializing in
scoring functions must be
included the  project
implementation personnel.

n

To compile the data on scores of functions of the software
project information, expert specializing scoring
functions has been included in the project implementation
personnel.

an n
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3. Details on System Development

A. Menu composition diagram

[ Agromet Bulletin ] [Farming AdvisoryJ [Weather & CIimateJ [ Map Service J
Monthly Agromet | | Crop Model Based ] Historical Climate
Bulletin ] Advisory Observed Weather Data Map
L A L ”
M t | | Decision Tree Based | | Weekly Weather Soil M
auagomen Advisory Forecast ol Map
L A L ”
| | Recommendations L g IE ¢
Management easonal Forecas

J . w

[ Climalt:di);treme ] [ Agromet Index J [ Q&A ] [Crop Climate DiaryJ
Monitoring Index ] ~[ Management ]
Forecast Index ] Site ]

Data Analysis
admin
~[ Download App ]
Weather Data

— Hourly Weather Data

L A
— Daily Weather Data

L A
| | Before Quality

Control Data

L A

'~ Quality Control Log Authorization

{ ] [ User J [ Member, SurveyorJ [ administrator J
User Management
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B. Result of implementing the service of making, searching and distributing Agromet

bulletin

1) Service of making Agromet bulletin

VANUATU Agromet Bulletin

Vol.6, 20 June 2023
“anuatu Meteorology & Geo-Hazards Department. Departmant of Agriculture & Rural Development
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2) Service of searching Agromet bulletin

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Cimate Map Service Climate Extreme Index  Agromet Index Q8A Crop Climate Diary Admin English = admin  Logout

Monthly Agromet Bulletin

VANUATU Agromet Bulletin

Volume 6, June 2023

Latest Bulletin Seasonal Forecasts Drought Monitoring Bast Crop Planting Weak Predicted Yield
Seasonal Forecast

Torba Air Temp Rainfall Sanma Air Temp Rainfall

17 2176 17
5 7 5
e 9
[ ° % °
Front . . .
Rainfall Air Temp Rainfall
| |
....... — 17 2185 17,
o 5 7 5
Yo % %
= Rainfall Air Temp Rainfall
= 1
—~ T 5 -
Back ag v
Download
Air Temp 2;\220\.-3 normal termperatures are expected for mest of the provinces for July - September
gsm;r;:ﬁad the last III] Warmer than Normal For the same period, strongly enhanced probability fer above normal precipitation is predicted
D gsar Norr‘maIN for the Penama, whereas enhanced probability for below normal precipitation Is expected for
2023 n [ Gaoler than Normal the Samma, Torba, and the Shefa,
Rainfall
2022 & [ above Normal
2021 . [E] Mear Mormal

] below Normal

ENSO Alart System The APCC ENSO Alert suggests “El Nifio WATCH". In July 2023, slightly negative sea surface
sued: 18 Jun 2023 2020 JASOND temperature anomalies were observed over the central equatorial Pacific, whereas above
Wt e normal ones spanned the eastern equatorial Pacific.

The Nifiod.4 index |s expacted o increase from 0.5°C te 1.6°C for July — September 2023, The
prabability for El Nifio conditions is expected to be above 90% for the same period.

HEAT = = ALERT

- It displays on the web screen the data generated based on weather and climate and

agro-climate service information in OSCAR.
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3) Service of distributing Agromet bulletin

@ OSCAR agrometpuletin Farming Advisory Weather & Cimate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin

Manthly Agromet Bulletin

VANUATU Agromet Bulletin
Volume 6, June 2023

English ~ admin  Logout

Latest Bulletjg

Back
Download

Send mail

Download the last

Bulletin
2023 +
2022 +
2021 +

e~ Sans Serif -
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[E] Mear Mommal
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ENSO Alert System
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s
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= ald

Rainfall

Rainfall

Rainfall

Above normal temperatures are expected for mest of the provinces for July - September
2023.

For the same period, strengly enhanced probability fer abeve normal precipitation is predieted
for the Penama, whereas enhanced probability for below normal precipitation is expected for
the Samma, Torba, and the Shefa.

The APCC ENSO Alert suggests “El Nifio WATCH". In July 2023, slightly negative sea surface
temperature anomalies were observed over the central equatorial Pacific, whereas above
normal ones spanned the eastern equatorial Pacific.

The Nifiod.4 index |s expected to increase from 0.5°C to 1.8°C for July - September 2003, The

- Agromet bulletin is sent via email function.
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4) Agromet bulletin mobile service

all 9:41 AM 3 100% (=) aill 9:41 AM 3 100% (=) all 9:41 AM 3 100% ()
OSCAR = < Seasonal Forecast = < Seasonal Forecast =
July~August
13 June 2023 Q July~August
S 26
[o]
Cloudy C Air Temp
Warmer than Normal 12% .
Min 19°C  Max 26°C Rainfall 60% Air Temp

Near Normal 2%
Cooler than Normal 86% st [Ege

Seasonal Forecasts > Neutral x PDF
Rainfall Facebook
Above Normal 38%

ENSO > Near Normal 24%
Below Normal 38%
Neutral <

Drought Monitoring >

Sanma

Best Crop Planting Week > .
Air Temp
Warmer than Normal 12% [ ]

Predicted Yield > Near Normal 8%
Cooler than Normal 85%
Neutral x Legend Comment

Latest Bulletin .i, Rainfall
Above Normal 44% N

© 2023 OSCAR. All Rights Reserved
© 2023 OSCAR. All Rights Reserved Near Normal 23%

Below Normal 33%

<Figure 1. Lite version, Figure 2. Lite version, Figure 3. Regular version>

- We provide a mobile service for mobile users. We offer a lite version and a regular
version, and graphs can be saved in images and PDF, and can also be shared on social

media.
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C. Crop model-based agricultural decision-making support service

1) Service that estimates the optimal time to sow crops

@ OSCAR Agromet Bulletin Farming Advisory Weather & CEmate Map Service Climate Extreme Index Agromet index Q&A Crop Climate Diary Admin English = admin Logout
Crop Model Based Advisory Jacision Trae ry Recommancd: Management
Advisory Type . ) Originally | 2+3 [ a*2 || 8] | (D)
Torba Sanma
Best Crop Planting We =
¥F G Torba June-2023 m
Crop e B
Yield Forecast
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20
Yield{t/ha) WS WS
5
----- Past 10-year avg 13 -
- Past 5-year avg NS WS .
—| Last year avg T . - = o
Penama ! Malampa
Water Stress il 5
& Severe wF || ¥F
. Medium 1 o
Low £ 1st Znd 3rd dth
None N week week week week
Mutrient Stress WS WS Blue bars indicate the best crop planting week
o+ Severs -
4 Medium Ng e . Water Stress
Low k -
Nane Shefa Tafea
— Low Low Low Low
/ ¥E wF
e ——— _ 151 Week 2nd Week 3rd Week 4th Week
I __________ I. A
Nutrient Stress
T3 o, .o, WS
None MNone None None
NS He 1 Tl oy 15t Week 2nd Week 3rd Week 4th Week
= (T

2023 1ai0red Systern of Climate services for AgRiculture. Al Right Raserved.  |nformation  Disclaimer

- It uses the result from crop model to compare the productivity of each major island
against that of the past (the year with the average yield, in the last 5/10 years), which
then is presented in a graph.

- It provides the information on the optimal time to sow as well as water stress and

nutrient stress support.
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2) Yield prediction service

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Cimate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English »  admin  Logoat
Recommendations Managerment
: - - B
Advisory Type Torba Sanma Originally | 273 || 3*2 E g
Predicted Yield -

Torba June-2023 m
Crop

Yield Forecast
Taro -
4
Yield{tha) |

----- Past 10-year avg - L ‘,_ 3
- - Past 5-year avg I |
—/| Last year avg

Penama b.| Malampa 2

Water Stress
& Severe ! 1
e Medium
Law e s e e

[— N ___ o
MNane - [}

Nutrient Stress

o Savere : A & ‘II
4 Medium \ ‘-.' i
Low
Mone

Shefa Tafea

#2023 1al0red Systern of Climate sarvices for AgRiculture. All Right Reserved.  |nformation

Disclaimer

- It uses the result from crop model to compare the yield of each major island against that

of the past (the year with the average yield, in the last 5/10 years), which then is
presented in a graph.
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D. Service of recommendation in a decision-making tree format

1) Farming decision-making recommendation service

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet index Q&A Crop Climate Diary Admin

English - admin  Logout

3 v

Air Temp

Warmer than Normal
Mear Normal

Cooler than Mormal
Mewutral

Rainfall

Above Normal
Mear Mormal
Below Normal
Mautral

ronde:
Terre

Region Activity Recommendations
.l. Air Temp :g:i
| Warmer than Normal + Selects Torba w Cassava w
4 [ Mear Normal
Goaler than Normal
Meutral
Torba Cassava Island Taro Kumala
Rainfall | i Temperature
Above Normal 12 %
Mear Mormal ' 2X
Below Normal A
i oo Yam Banana Tomato
\ Rainfall
\ Kava
} Neutral
g 24
AN
/ -
T — L~
- Leaflet | Map data © OpenStreetMap contributors
@ OSCAR Agromet Bulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet index Q&A Crop Climate Diary Admin English - admin  Legaut

Region

e

i
Torba
Temperature

12 %
>

Cooler
86 %

Rainfall

Neutral

24

| Leaflet | Map data 8 OpenStrestian contributors

Recommendations

Activity

« Selects Torba W Cassava w Cultivar selction W Recommendations

Drier(Rainfall) :

»Farmers are advised to switch to growing drought-tolerant crops during drier than normal conditions, to ensure food-
supply and income;

Manioc is relatively tolerant to drought and thus will proeduce a yield for foed and income during dry seasons when other
crops such as taro, yam, squash severely fail.

»Select manioc varieties with smaller leaves and those varieties that grow shorter

»Select manioc planting materials from the middle part of the stem. which are also free from pest and diseases

Cooler(Air Temp) :

»Planting material selection: select planting material which are free from pest and disease. Pest like white fly and mealy bug
are common pests during cooler months.

rPlanting material: use lower part of the planting material. Avoid using top part of the planting material

»Wariety selection: Few cassava varieties that have been known to perform relatively well in cocler conditions are:

- Aneityum: Aneityum cassava is a variety that has been cultivated in the coocler conditions of Vanuatu.

- Nasona: Nasona cassava is known for its adaptability to diverse climatic conditions, including cooler conditions.
»Existing cultivars that perform best at these temperature regimes and show high production levels to be encouraged.

Open

RESTART

- It offers optimal farming decision-making recommendations based on seasonal forecast

information.
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2) Service of editing farming decision-making recommendations

Edit Advice

Climate Condition” Wetter
Crop* Cassava
Activity* Cultivar selction

Advice* vFarmers are encouraged to cultivate alternative crops, particularly those
that are more tolerant to wetter rainfall areas such as Taro
+Select cultivars more tolerant to wetter rainfall areas.
wWariety selection: Few cassava varieties suitable for the wetter rainfall
conditions are:
Vatea: Vatea It is known for its adaptability to high moisture levels
and resistance to pests and diseases commeonly found in humid conditions.
Tanna: Tanna cassava is another variety that performs well in wetter
conditions. It is valued for its high yield potential and ability to withstand
waterlogging.
MNapound Wes is a wet-tolerant cassava. It is known for its resilience
to waterlogging and disease resistance.

Close Edit Advice

- It provides a function for administrators to edit the advices about optimal farming

decisions based on seasonal forecast information.
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E. Weather & climate information service

1) Today's weather information service

@ OSCAR Agromet Bulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet Index Q&A Crop Climate Diary Admin English - admin  Logout

Observed Weather Neel Weather Forecast Seasonal Forecast

Port Villa GIZ AWS C

Max Air Temp
Rainfal Latest Observations (Jun-30-2023 06:00:00)
Wind Speed

Avg Air Temp Rainfall / Humidity Wind
Avg Rainfal Humidity Speed Direction
17.9°C 0.0m 96% 0.7 =3

Hourly Observation in the Past 24 Hours

Date Jun 30 Jun 30 Jun 30 Jun 30 Jun 30 Jun 30 Jun 3(

Time 06:00 05:00 04:00 03:00 02:00 01:00 00:00
Avg Air Temp 17.9°C 18.0°C 18.0°C 18.5°C 18.9°C 19.6°C 20.0°C
Rainfall 0.0mm 0.0mm 0.0mm 0.0mm 0.0mm 0.0mm 0.0mm

Relative Humidity 96.1% 96.3% 94.0% 93.6% 92.4% 89.8% BB.5%

Wind Speed 0.7k 1.4m% 0.7ms 0.8n5 0.905 0.7ms 0.6n%
H2023 tali0ned System of Climate sarvices for AgRiculture. Al Right Reserved.  Information Disclaimer

+

- It displays on the map the weather data collected from 10 observation points across
Vanuatu.

- Data in observation: temperature, rainfall, humidity, wind speed and wind direction
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2) Weekly weather forecast service

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet Index Q&A Crop Climate Diary Admin English ~ admin  Logout

Observed Weather Weekly Weather Forecast Seasonal Forecast

=

Humidity

Port Vila C

Wind

Today Weather
Temperature Hurmnidity Wind
Min Max Min Max Speed Direction
Partly Cloudy 14.0c 26.0c 65 70us 51w I

7 Days Weather

Date 30Fri  0iSat  02Sun 03Mon O04Tue O05Wed 06 Thu
Temperature o 14°C 14°C 147C 14°C 14°C 14°C
Min
Temperature cog 26°C 26°C 26°C 26°C 26°C 26°C
Max
2l ::: 85% 5% 65% 85% 70% 70% 70%
Humidity 7504 70% 70% 70% 75% 75% 75%
Mazx
52‘;'2: 51m  51m  Sis 51 5im  51m  51m
Wind N
Direction =~ ~ ~ ~ ~ =~

92023 tailOved Systemn of Climate services for AgRiculture. Al Right Reserved.  Information  Disclaimer

- It displays on the map of Vanuatu the data on weather of the week, including today, for

each of the 10 observation points.

- Forecast items: weather, temperature (the highest/lowest), rainfall, humidity (the

highest/lowest), wind speed and wind direction
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2) Seasonal forecast service

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet index Q&A Crop Climate Diary Admin

English ~ admin  Logout

Air Temp

Originally | 2*3 | 3*2 | Map Download Bl o
Jun Jul Aug

Enso (o)
Sep Oct Nowv .
ro M\ ENSO Alert System
Jun~Aug .‘ R Issusd: 30 Jun 2023 2023 JASOND
INACTIVE
. \ WATCH WATEH
Rainfall e |
\
Jun Jul Aug \ Penama ALERT » ® ALEAT
) \ 1
Sep Oct Nov Pengn \ 5.
w \ LaNifia ® * El hiio
Jun~Aug s \ Cooler
\Warmer than Normal Malampa ‘
Mear Normal \\
Cooler than Normal N
Meutral

2023 tailtved System of Glimate sendces for AgRticulture. ANl Right Reserved.

Information | Disclaimer

- It presents seasonal forecast information in a chart on 6 Vanuatu islands along with
ENSO forecast information.

- Forecast items: temperature, rainfall and ENSO
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F. Climatological normal information service

@ OSCAR Agromet Bulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet index Q&A Crop Climate Diary Admin English - admin  Logout
Historical Climate Data Map Soil Map
25Km SelectMap MaxAirTemp ~ 2021~  Jul =
S . — r —_
Monthly Average(1991~2021) 28] 2021 Jul 2 2021 Jul - Monthly Average B
T = v T = - T - ~
- Torbo : Torbo -
Legend [°C) Legend (°C) Legend (°C)
>8
35.9 ~ 381 359~ 381
4.0-8.0
33.7-359 33.7-359
I I I 2.0-40
31.56-337 31.5-33.7
i 10-20
203-3156 203-315
\ 0.25-1.0
271-293 271-~293
Sovini, SerrirIin 0.0-0.25 -
250-~271 a Penamis 250-271 Penami Penom
-0.25~0.0
228-250 Luganiville 228-250 wille \ rille -
e \ g 1.0--025 e
206 -228 | 20.6-228
\ \ -20--10 §
18.4 - 206 18.4 - 206
-4.0~-2.0
16.2 ~ 184 162~ 184
-8.0~-4.0
14.0 - 162 ot 140~ 162 o I e
=-8 .
Vanualu Vanualu Vanuaru
Shefa Shefa shefa
X ™ 8
@ g EJ.‘ 4
Port Vila Port Vila Part Vila
fafea Tofen Tafe
Lénak Lénakel e
+ + +
] - — N -
| — ___In

#2023 tallOred Systern of Climate sendces for AgRiculture. AN Right Reserved.  Information Disclaimer

- It presents the maps of the index data generated based on daily climate data for a

selected month, of climatological normal, and of the differences between the two.
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G. Vanuatu soil map service

@OSCAR Monthly Agromet Bulletin ~ Farming Advisory ~ Weather & Climate  Crop ClmateDiary ~ MapService  Climate Extremes Index ~ Agrometindex  Q&A  Admin  English =  admin  Logout

Agronomy Potential Map

woows | 8] 0

Shefa J

Dense lowland food gardens,
frequently planted with coconut
palms

Agronomy Potential (Sclesls]

©2023 tailOred System of Climat Right Reserved.  Information ~ Disclaimer

- It displays the images of soil attributes in Vanuatu on the GIS-based map.

- Attribute information: depth of the earth, soil organic matter and soil inorganic matter
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H. Climate extreme index information service

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Climate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English > admin  Logout

Trend ° - Map Download & @
15.6% &’

Year Station Graph m

1998 - @ . Port Villa GIZ AWS / Annual / Rx1day

o

Annual/Monthly Annual maximum 1-day precipitation (Rx1day) =

(N
Annual - \ X{: 9 o day pre
Index AOE% ;ﬁ”e < i 65.6% 00
Rx1day - ) %
< 150
1
u Above Average 46.9% B‘N P D

% 8g
Average SN A
Below Average Vanu.@j}go E 100

s

68.8% g 0
Port Vila

2000 2005 2010 2015 2020
% O Port Villa GIZ AWS  -@- All Stations Trend
81.3 5 About Index
¢ Tafea . Let RRij be the daily precipitation amount on day i in period j. The maximum 1-day value for
Lénakel

period j are:

g Rx1dayj = max (RRij)

92023 tailOred System of Climate services for AgRiculture. All Right Reserved.  Information Disclaimer

@ OSCAR AgrometBulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index AgrometIndex Q&A Crop Climate Diary Admin English ~  admin  Logout

Year

Map Download || 9] |

1998 -

Annual/Monthly

Annual -
Index

Rx1day -
Category

v e
7~ oz
| J0.13 Q
Port viia

Leninef

©
@

It calculates the climate extreme index with the data on the weather observed in Vanuatu
for the last 30 years, and runs statistical analysis per observation point, per region and
per trend, which is then displayed on the map.

Weather element information: precipitation, maximum/minimum temperature
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I. Agromet index service

1) Agromet index based on the observed weather data

@ QOSCAR AgrometBulktin Farming Advisory Weather & Climate Map Service Climate Extreme Index  Agromet Index Q&A  Crop Climate Diary Admin English -  admin  Logout
Starting Date Weather Station Crop
2023-01-01 & months ago 9 manths ago Aneityum AWS(und Cassava hd @ My Location
EDI Accumulated Precipitation Precipitation Frequency GDD
Effective Drought Index at Aneityum AWS(undefined) (2]

Jan-01 ~ Jul-03

2
Mildly Wet
g
Midly Drought
Moderate Drought
Cosemeousn
L BeemeyDrousht
Dec-19 Jan-02 Jan-16 Jan-30 Feb-13 Feb-27 Mar-13 Mar-27 Apr-10 Apr-24 May-08 May-22 Jun-05 Jun-19 Jul...
— EDI
© 2023 1ailOred System of Climate services for AgRiculture. All Right Reserved.
<Figure 1. EDI>
€D AccumatedPrecptaon  Pracipaon Fcuercy  GOD EDI - Acoumited Pociptaton - Preoptaton Fruency - GOO €0 AccumustedPrectaton  Preclaton requency | GDD
Accumulative Precipitation at Aneityum AWS 2] Precipitation Frequency at Aneityum AWS (2] Growing Degree Days at Aneityum AWS -]
Jan-01 ~ Jun-30 = Jan-01 ~ Jun-30 ] Jan-01 ~ Jun-30 H
2000 8 4%

1500 28

H H
2
0
0 01-09 01-23 02-06 02-20 03-06 03-20 04-03 04-17 05-01 05-15 05-29 06-12 06-26
01-09 01-23 02-06 02-20 03-06 03-20 04-03 04-17 05-01 05-15 05-29 06-12 06-26
aue

OThsvear 4LastYear  Averagefor Syears 4 Averagefor 0 years 3 Average fo 20 years

(e
Temperature (C)

3 1000

500

o i [ : 1 .
2023-01 200302 2023-03 200304 2023-05 202306 2023-07
ae

<Figure 2. Accumulated Precipitation, Figure 3. Precipitation Frequency, Figure 4. GDD>

- It provides EDI, accumulated precipitation, precipitation frequency, and GDD as agromet

index that uses the observed weather data.
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2) Weather forecast data-based agromet index

n
ﬂ.D OSCAR Agromet Bulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English~  admin  Logout

Monitoring Index Forecast Index

Originally | 4*2 | (9] |

Heat Stress
TX95p e
THI _
Cbbs | | TS ET
CBDs

Warning Level

Alert (3~7)
Low (0~2)

Jul-01  Jul-02 Jul-03  Jul-04  Jul-05 Jul-06  Jul-07

Tmax — TX95p

Weekly Advisory
No advisory.

92023 tailOred System of Climate services for AgRiculture. All Right Reserved. = Information Disclaimer

<Figure 1. TX95p>

D
Heat Stress 0 b ° Consecutive Dry Days (] R
it s
low Ll Lo lw Lo lw Lo
Warning Lovel .
WU W2 WHB WO WS WS T wn | o | mn | e [JEERE RO 2 O8O S T

<Figure 2. Heat Stress, figure 3. THI, figure 4. CCDs, figure 5. CBDs>

- It presents agromet index in maps and charts per observation point with VMGD's 7-day

forecast data.

- Provided items: TX95p, TN5p, heat stress, THI, CCDs, and CBDs
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J. Q&A bulletin board service

@ OSCAR Agromet Bulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English v admin  Logout

Category Questions (2)

All ltems v [Crop Climate Diary] Jan 19, 2023, 10:46 AM by admin

Answers
How to run app
Search

) [Climate Extremes Index] Jan 19, 2023, 10:33 AM by admin
Enter a title or conten
is there any graph for comparing temperature files?
> >

Showing 1 to 2 of 2 entries
<< <

<Figure 1. A list on the bulletin board>

Match the characters in the picture

2

Refresh Sound

Enter result

<Figure 2. Spam block function>

- It provides a Q&A bulletin board where users can ask and answer questions on the

system.

- It uses CAPTCHA code to prevent spam and automatic registration.
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K. Crop Climate Diary service

1) Agricultural produce survey site management service

@ OSCAR Agromet Bulletin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English ~ admin  Logout
Management Site Management Data Analysis Download App Crop Climate Diary Management Crop Weight Calculation Management
@ 2 3 v
Site Crop Activity Surveyor
Location *
+ -

_ 0
9- ’
[ ]

@
®
Q.':. ]

Leaflet | Map data & OpenStreetMag contributors , ©APCC. Contains medified Copemicus Sentinel data 2017-2023

Redraw

Survey Site Name * Season Start Date * =

Area ™ unit: m m? Region * Select Region ~

Station * Aneityum AWS ~

Back Next

<Figure 1. Screens for entering site information>

Crop Acty Sunveyor ste Gop Aetiiy Crop Suneyor

s

OwAte

o
o
o Otk
o

Bk Vhiste

<Figure 2. Screens for selecting a crop, Figure 3. Screens for selecting an activity, Figure 4. Screens

for selecting a surveyor>

- It provides a function to register a site for surveying agricultural produce and select a

surveyor for the site.
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2) Registered survey management service

@ OSCAR AgrometBulietin Farming Advisory Weather & Climate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English -  admin  Logout

Management Site Management Data Analysis

Site (3) all Data Analysis

nagement Crop ight Calculation Management

Sanma, Jan 19, 2023, 10:46 AM by admin
VANKIRAP-VARTC TARO FIJI PLOT

Shefa, Jan 19, 2023, 10:46 AM by admin
DARD_TARO_2022

Shefa, Jan 19, 2023, 10:46 AM by admin
Cassava_ Red hand

Showing 1 to 2 of 2 entries B .
=< < 1 > ==

92023 taillred System of Climate services for AgRiculture. All Right Reserved

<Figure 1. Screens with the list of sites>

<Figure 2. Screens with the information on survey activities, Figure 3. Screens with photos of

survey activity>

- It provides a function to check the details of the survey registered on-site by a surveyor

on Crop Climate Diary app.
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L. Administrator service

1) Weather data per time point

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Climate Map Service Climate Extreme Index Agrometindex Q&A Crop Climate Diary Admin English > admin  Logout

Weather Data User Management

Hourly Weather Data Daily Weather Data Before Quality Control Data Quality Control Log
Weather Station Start Date End Date
Aneityum AWS v 2023-06-24 2023-07-01
Show 10 Vv entries Search

Wind Ground

Observation * Avg Air Max Air Min Air Rainfall Relative Wind Speed Direction Grass Temp Temp_10
Date Temp (°C) Temp (°C) Temp (°C) (mm) Humidity (%) (m/s) (deg) (°C) (°C)
2023-06-24 00:00 16.5 16.8 16.3 0.0 91.0 2.0 58.0 13.8 19.3
2023-06-24 01:00 16.5 16.7 16.4 0.0 91.8 1.8 61.0 13.6 19.1
2023-06-24 02:00 16.9 17.3 16.5 0.0 92.4 1.9 60.0 14.3 19.0
2023-06-24 03:00 16.8 17.2 16.5 0.0 92.5 1.8 56.0 13.6 18.8
2023-06-24 04:00 17.2 17.6 16.8 0.0 93.1 1.6 56.0 16.1 18.8
2023-06-24 05:00 176 17.8 17.4 0.0 91.3 15 56.0 15.8 19.0
2023-06-24 06:00 18.2 19.0 17.6 0.0 88.2 1.4 62.0 16.2 19.0
2023-06-24 07:00 18.9 19.6 18.6 0.0 84.4 1.1 82.0 17.0 19.1
2023-06-24 08:00 21.9 235 19.4 0.0 66.7 1.8 175.0 20.7 19.7
2023-06-24 09:00 23.8 24.6 23.2 0.0 57.3 2.0 172.0 28.8 20.9

Showing 1 to 10 of 14 entries

92023 tailOred System of Climate services for AgRiculture. All Right Reserved.

- It is possible to search weather data collected per time point by place of observation and

weather.
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2) Daily weather data

@OSCAR Agromed Buletin,  Farmung Advaory  Weather i Simate  MapSerdce Clmote Exireme bndex. Agrometindex  GL8  Crop Cleale Dlary  Admin

Weeather Slaton Start Date: End Date
Aneyum AN 015 e U m
Show 90+ eriries Search
N Relave Humisity Sunahing Hours
Dbssrvation Date Horg Rir Tesmp °C) Max Air Temp ['C) Min Air Temp (°C] Raintall jmm] | Wind Speed fmis) Raed | lisgum) (]
0816 D000 24 o 181 al} T4 18 138 1040
L0817 0000 20 &58 183 ali] T2 15 T4 10
SOCL-08-18 0000 a7 4 151 1] 103 14 151 10
0813 0000 o BE 182 ali} T3 22 104 100
SOCR-08-20 0000 03 A 159 [+11] b 1L A | 142 10
S0E08-21 OO0 a2 A 154 L] K] 14 132 90
082 0000 s ) 174 il } AT 18 ar 100
SOEL08-23 0000 a7 &0 181 ali] T4 2 102 10
S0-08-24 DOO0 200 &3 183 (1] mna 18 T4 [11]
Showing 1 09 of 3 eniries ; n .
ey parvicm ko Aoyt Ml B mm

- It is possible to search daily collected weather data by place of observation and weather.
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3) Original weather data

@ OSCAR  AgrometBuletin Farming Advisory Weather & Ciimate  Map Service ~ Climate Extreme Index  AgrometIndex Q8A  Crop Cimate Diary  Admin English~  admin  Logout
Weather Data User Management
Hourly Weather Data Daily Weather Data Before Quality Control Data Quality Control Log
Weather Station Start Date End Date
Aneityum AWS v 2023-06-23 2023-07-01
Show 10 Vv entries Search
Avg Max Min Mean Mean Gust Grass Grass Grass Grass
A Air Air Air Avg Wind Wind Wind Gust Wind Solar Grass Temp Temp Temp Temp
Temp Temp Temp Rainfall RH Speed Direction Speed Direction Radiation Min 10cm 20cm 50cm 100cm
Original Data (°C) (°C) (°C) (mm) (%) (m/s) (degN) (m/s) (degN) (W/m?) (°C) (°C) (°C) (°C) (°C)
2023-06-23 00:00 18.28 18.61 18.12 0 84 14 51 26 4 -15 15.7 20.1 219 235 24.7
2023-06-23 00:10 18.26 18.37 17.94 0 83.5 12 66 23 61 -15 16.1 20 219 235 24.7
2023-06-23 00:20 17.78 18.12 17.51 0 85.7 13 73 36 53 -15 14.6 20 219 234 24.7
2023-06-23 00:30 175 17.76 17.33 0 87.5 14 54 3.1 52 -15 14.4 19.9 219 234 24.7
2023-06-23 00:40 17.28 17.45 17.15 0 884 1.7 67 2.8 70 -15 141 19.8 218 235 247
2023-06-23 00:50 17.15 17.33 17.09 0 89.2 1.6 7 33 57 -15 14.1 19.7 218 235 24.7
2023-06-23 01:00 17.34 17.7 17.09 0 88.8 18 62 33 57 -15 14.4 19.7 218 235 24.7
2023-06-23 01:10 17.65 17.94 17.51 0 87.3 13 97 3 203 -15 152 19.7 218 235 24.7
2023-06-23 01:20 17.93 18.18 17.76 0 84.8 12 132 3.7 209 -15 15 19.7 218 235 24.7
2023-06-23 01:30 18.34 18.79 17.94 0 81.9 15 147 3.6 213 -15 14.7 196 217 234 24.7
Showing 1 to 10 of 224 entries . ' 5 3 4 5 . 23

- It provides original weather data that has not gone through quality control. It is possible

to search the data by place of observation and weather.
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4) Quality-controlled weather observation data

ﬂii'; ) OSCAR AgrometBulietin ~ Farming Advisory ~ Weather & Climate  Map Service  Climate Extreme Index  Agrometindex Q&A  Crop Climate Diary  Admin English~  admin  Logout
Weather Data User Management
Hourly Weather Data Daily Weather Data Before Quality Control Data Quality Control Log
Weather Station Start Date End Date
Aneityum AWS v 2023-06-23 2023-07-01
Show 10 Vv entries Search
Avg Max Min Mean Mean Gust Grass Grass Grass Grass
N Air Air Air Avg Wind Wind Wind Gust Wind Solar Grass Temp Temp Temp Temp
Temp Temp Temp Rainfall RH Speed Direction Speed Direction Radiation Min 10cm 20cm 50cm 100cm
Original Data c) cc) cc) (mm) (%) (m/s) (degN) (m/s) (degN) (W/m2) ©C) c) c) c) c)
2023-06-23 00:00 18.28 18.61 18.12 0 84 1.4 51 2.6 al -1.5 15.7 20.1 21.9 23.5 24.7
2023-06-23 00:10 18.26 18.37 17.94 0 83.5 1.2 66 2.3 61 -15 1561 20 21.9 23.5 24.7
2023-06-23 00:20 17.78 18.12 17.51 0 85.7 13 73 3.6 53 -1.5 14.6 20 21.9 23.4 24.7
2023-06-23 00:30 17.5 17.76 17.33 0 87.5 1.4 54 3.1 52 -1.5 14.4 19.9 21.9 23.4 24.7
2023-06-23 00:40 17.28 17.45 17.15 0 88.4 1.7 67 2.8 70 -15 141 19.8 21.8 23.5 24.7
2023-06-23 00:50 17.15 17.33 17.09 0 89.2 1.6 Il 3.3 57 -1.5 141 19.7 21.8 23.5 24.7
2023-06-23 01:00 17.34 17.7 17.09 0 88.8 1.8 62 3.3 57 -1.5 14.4 19.7 21.8 23.5 24.7
2023-06-23 01:10 17.65 17.94 17.51 0 87.3 13 97 3 203 -1.5 156.2 19.7 21.8 235 24.7
2023-06-23 01:20 17.93 18.18 17.76 0 84.8 1.2 132 3.7 209 -1.5 15 19.7 21.8 23.5 24.7
2023-06-23 01:30 18.34 18.79 17.94 0 81.9 15 147 3.6 213 -1.5 14.7 19.6 21.7 23.4 24.7
Showing 1 to 10 of 224 entries - n 2 3 4 5 . S

- Quality-controlled weather observation data is available for search. The quality control is
provided based on the range check (physical limit check, internal consistency check and

time consistency check) of quality control techniques of the World Meteorological

Organization (WMO).

Observation Date : 2023-06-24 03:40
Internal Consistency Time Consistency
Original Data Physical Limit Check Check Check Qc Date Modified Time Rollback
Avg Air Temp (*C) 16.63 Passed Passed Passed 2023-06-24 02:25:27 -
Lo Ll i sy 16.84 Passed Passed Passed 2023-06-24 02:25:27 -
Min Air Temp (°C) 16.8 Passed Passed Passed 2023-06-24 02:25:27 -
Rainfall (mm) 0 Passed - - 2023-06-24 02:22:04 -
Avg RH (%) 92.8 Passed - Passed 2023-06-24 02:25:27 -
L ‘:‘::":l = 58 Passed Passed - 2023-06-24 02:23:30 -
Mean Wind Direction
P 1.7 Passed Passed - 2023-06-24 02:23:30 -
Gust Wind Speed (m/s) 2.8 Passed Passed - 2023-06-24 02:23:30 -
S oy 56 Passed - - 2023-06-24 02:22:04 -
(degN)
CRI T SRR (1, -1.5 Deleted - - 2023-06-24 02:22:04 -
Grass Min (°C) 13.1 Passed - - 2023-06-24 02:22:04 -
Grass Temp 10cm (°C) 18.7 Passed - Passed 2023-06-24 02:25:27 -
Grass Temp 20cm (°C) 21.1 Passed - Passed 2023-06-24 02:25:27 -
Grass Temp 50cm (°C) 23.4 Passed - Passed 2023-06-24 02:25:27 -
Grass Temp 100cm (°C) 24.6 Passed - Passed 2023-06-24 02:25:27 -

- It is possible to verify the details of quality-controlled data with a function to reverse it
to the original data.
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5) User management service

@ OSCAR Agromet Bulletin  Farming Advisory Weather & Climate Map Service Climate Extreme Index Agromet Index Q&A Crop Climate Diary Admin English ~  admin  Logout
Weather Data User Management
Show 10 ~ entries Search:
No - User Name D Authorization Use Edit
1 admin admin ADMIN,CCD,MEMBER Y ]
2 epinet epinet MEMBER,CCD Y *
3 Pakoa pakoa CCD,MEMBER Y e
4 Shin shin SURVEYOR Y ]
5 VARTC vartc SURVEYOR Y o
6 SKLee sklee CCD,ADMIN,MEMBER Y o
7 Lee vanuatu lee SURVEYOR N o
8 Van KIRAP VanKIRAP SURVEYOR Y i
9 edull edul1 CCD,MEMBER N ]
10 edu02 edu02 MEMBER,CCD N o
Showing 1 page / 5 page < 2 3 4 5 =
€2023 tailOred System of Climate services for AgRiculture. All Right Reserved.

- It provides a function to add, edit and delete users who use OSCAR system.

- Authorization: member, surveyor, CCD, and administrator
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M. Crop climate diary App service
1) Crop Weight Measurement

Camera Select afile

Crop Count Crop Weight

Enter the survey of ‘app_test’

1@ Photo Add/Delete.
18 Crop Weight Caloulation Add/Delete

Survey Date

Harvesting Date

Plant No.

<Figure 1. Result screen, Figure 2. Input screen, Figure 3. Photo screen>

- This is a function to calculate the weight of crops that has been added to the

Crop-Climate Diary app

- It provides the number and weight of crops using computer vision techniques.
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2) Off-line Map Update

.l

Online map of ‘app_test’ Site @«

Leaflet|Map data @ OpenStreetMap @APCC. Contains modified Copernicus Sentinel data 2017-2023

<Figure 1. Off-line Map>

- Updated map that can be checked offline.

4. Information on Database

A. Basic information on database

T T Vanuatu Meteorology
g and Geohazards Department name (Insert)
name
Department
Apl,z::l?ble Building agro-climate information service system in Vanuatu
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98
DB name OSCAR The number of tables (Including the tables on
environmental data)
DB
identification oscar Date of completion July 2023
name
Topic area Agricultural weather and climate, and agriculturally applicable information
d LLIE Vanuatu's agro-climate information service data
escription

Database server specifications

T f

]31113)%/1(8) PostgreSQL
DBMS

version 122
Liperaittig Linux (CentOS 7)

system
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B. Logic ERD information
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[] Agromet index data
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[ ] Climate extreme index data
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[ ] Crop model operation data
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[] 7-day forecast data
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[ ] Seasonal forecast data
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[ ] Observed weather data
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[] Climatological normal data
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[] CCD data
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[] Q&A data
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[ ] User data
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C. Physical ERD information

[ ] Common

batch_error_log

datetime: timestamp
batch_nm: CHARACTER(200)
log: CHARACTER

eternal_url

url_cd: varchar

batch_status

url: CHARACTER(200)
remark: CHARACTER(100)
text_url: CHARACTER(200)

batch_id: CHARACTER(200)

start_dttm: DATE
close_ditm: DATE
now_run_at: CHAR
remark: CHARACTER(200)

cd_comm
cd _num: INTEGER

cd_nm: CHARACTER(100)

REGION

REGION_NUM: INTEGER

REGION_NM: varchar(100)
REGION_DEPTH: SMALLINT
UP_REGION_NUM: INTEGER
ENABLED: BOOLEAN
polygon_geometry: geometry

CODE_SUB

MAIN_NUM: SMALLINT
SUB_NUM: SMALLINT

SUB_NM: varchar(100)
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[] Agromet index data

agromet_index_crop

crop_num: INTEGER

crop_nm_eng: CHARACTER(10)
crop_nm_vu: CHARACTER(10)
Hl Ol 2 _temp: double precision

agromet_index_advice

index_cd: varchar (FK)
alert_level: INTEGER

agromet_index

index_cd: varchar

index_nm: varchar

index_ref: varchar

index_order: INTEGER

useat: LOGICAL

unit: CHARACTER(10)
description: CHARACTER(500)
index_nm_ vu: varchar
description_vu: CHARACTER(500)
unit_vu: CHARACTER(10)

o
o~

Lindex_advice: CHARACTER(500)

index_advice_vu: CHARACTER(500) )

agromet_index_legend

10

agromet_index_solar
mmdd: varchar
ID: INTEGER (FK)

Lsolar: double precision J

solar_norm: double precision

p
index_cd: varchar (FK)
alert_level: INTEGER (FK)

lowerval: double precision
upperval: double precision
| A&} CHARACTER(10)




The Project to Build Agro-climate Information Service System in Vanuatu Final Report

[] Decision-making tree data

decision_tree_crop
crop_num: INTEGER

decision_tree_activity
activity_num: INTEGER

] crop_nm: varchar(20)
crop_statement_eng: varchar(2000)
crop_statement_vu: CHARACTER(2000)

activity_nm_eng: varchar(100)
activity_nm_vu: varchar(100)

decision_tree_crop_activity

crop_num: INTEGER (FK) | decision_tree_climate_conditio

activity_num: INTEGER (FK) F™ - —
climate_condition_cd: CHAR(2)

L climate_condition_nm_eng: varchar(20)
climate_condition_nm_vu: varchar

decision_tree_advice

climate_condition_cd: CHAR(2) (FK)
crop_num: INTEGER (FK)
activity_num: INTEGER (FK)

advice_eng: varchar(5000)
advice_vu: varchar(5000)

X

R

decision_tree_advice_image

climate_condition_cd: CHAR(2) (FK)
crop_num: INTEGER (FK)
activity_num: INTEGER (FK)
image_num: INTEGER (FK)

iy

&

decision_tree_image
image_num: INTEGER

image_nm: CHARACTER(200)
image_path: CHARACTER(100)
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[ ] Climate extreme index data

climate_extremes_index_month

year: INTEGER
month: INTEGER

climate_extremes_index_data

ID: INTEGER (FK)
year: INTEGER (FK) S5

climate_extremes_index

index_cd: varchar

index_nm: varchar

index_order: INTEGER

unit: CHARACTER(20)

description: CHARACTER(200)
use: LOGICAL

legend_& 5 : CHARACTER(10)
index_nm_vut: varchar
description_vut: CHARACTER(200)
image_url: CHARACTER(50)

Hl AR : CHARACTER(500)

month: INTEGER (FK)
index_cd: varchar (FK)

Lindex_value: double precision

climate_extremes_index_avg_dat

climate_extremes_index_regress

index_cd: varchar (FK)
month: INTEGER
ID: INTEGER (FK)

pvalue: double precision
regression_value: double precision

index_cd: varchar (FK)
REGION_NUM: INTEGER (FK)
year: INTEGER

month: INTEGER

Lindex_value: varchar
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[ ] Crop model operation data

crop_model

dssat_week_yield

crop_model_cd: varchar

crop_model_nm_vu: varchar
ingeno: varchar

cr: varchar

smodel: varchar

crop_model_nm_eng: varchar

yyyymm: INTEGER

%

week_of _month: INTEGER

,REGION_NUM: INTEGER (FK)
crop_model_cd: varchar (FK)

| vield: double precision

dssat_week_yield1

( yyyymm: INTEGER

week_of month: INTEGER
REGION_NUM: INTEGER (FK)
crop_model_cd: varchar (FK)

S

yield: double precision
water_stress: NUMERIC
nutrient_stress: NUMERIC
pday: CHARACTER(8)
hday: CHARACTER(8)

dssat_run

dssat_week_yield2

(yyyymm: INTEGER
week _of month: INTEGER
REGION_NUM: INTEGER (FK)
crop_model_cd: varchar (FK)

yield: double precision
water_stress: NUMERIC
nutrient_stress: NUMERIC
pday: CHARACTER(8)

_hday: CHARACTER(8)

run_id: INTEGER I

run_status: varchar

R

norm_yield_pert

norm_yyyy: INTEGER

ID: INTEGER (FK)
planting_mmyy: INTEGER
crop_model_cd: varchar (FK)

Lyield_value: double_precision J

dssat_run_yield

run_num: INTEGER

run_id: INTEGER (FK) w

| yield: INTEGER
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[] 7-day forecast data

""" """ """ 7 > :Tcst_hourly_data_linear

fcst_announ_time

fcst_announ_dttm: DATE

proc_dttm: DATE

fcst_daily_data

p
fcst_station_id: INTEGER (FK)
fcst_dttm: DATE
fcst_announ_dttm: DATE (FK)

max_hm: double precision
min_hm: double precision
max_temp: double precision
min_temp: double precision

fcst_hourly_data

fcst_station_id: INTEGER (FK)
fcst dttm: DATE

fcst_announ_dttm: DATE (FK)
max_hm: double precision
min_hm: double precision
max_temp: double precision
min_temp: double precision
weather_condition: INTEGER
wdir: double precision

ws: double precision

&

fcst_station_id: INTEGER (FK)
fcst_dttm: DATE
fcst_announ_dttm: DATE (FK)

&

weather_condition: INTEGER
wdir: double precision
ws: double precision

fcst_weather_condition

®

num: INTEGER

meaning: CHARACTER

fcst_station

fcst_station_id: INTEGER

station_nm: varchar

station_location: geometry
ID: INTEGER (FK)
altitude: CHAR(18)
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[ ] Seasonal forecast data

season_fcst_grid_station

grid_id: INTEGER

grid_location: geometry

grid_x_idx: double pricisio

grid_y_idx: double pricision
REGION_NUM: INTEGER (FK)

season_fcst_pert_data

fcst_yyyymm: INTEGER
fcst_announ_yyyymm: INTEGER (FK)
grid_id: INTEGER (FK)

season_fcst_announ_month

season_fcst_grid_station |

above_pert: double precision
normal_pert: double precision
below_pert: double precision

fcst_announ_yyyymm: INTEGER

1degr

grid_id: INTEGER

grid_location: geometry

grid_x_idx: double pricisio
grid_y_idx: double pricision
REGION_NUM: INTEGER (FK)

R

season_fcst_pert_prcp_data

fest_yyyymm: INTEGER
grid_id: INTEGER (FK)

fcst_announ_yyyymm: INTEGER (FK)

season_fcst_pert_prcp_mean_dat

season_fcst_grid_station_2degr

grid_id: INTEGER

%% season_fcst_distribution_data

season_fcst_daily_data

grid_x_idx: double pricisio
grid_y_idx: double pricision
REGION_NUM: INTEGER (FK)
grid_location: geometry

id: INTEGER

fest_announ_yyyymm: INTEGER (FK) observing_dttm: DATE

fcst_dttm: INTEGER

grid_id: INTEGER (FK) max_air_temp: double precision

season_fcst_pert_air_temp_data

min_air_temp: double precision
rain: double precision
rad: double precision

max_air_temp: double pricision
min_air_temp: double pricision
rain: double pricision

rad: double pricision

season_fcst |pert_air_temp_mean

H grid_id: INTEGER (FK)
fcst_announ_yyyymm: INTEGER (FK)

grid_id: INTEGER (FK)
fest_announ_yyyymm: INTEGER (FK) || fcst_announ_yyyymm: INTEGER (FK)

fcst_yyyymm: INTEGER
grid_id: INTEGER (FK)

above_pert: double precision
normal_pert: double precision
below_pert: double precision

K

< above_pert: double precision
normal_pert: double precision
below_pert: double precision

fostyyyymm: INTEGER % fest_yyyymm: INTEGER

above_pert: double precision
normal_pert: double precision
below_pert: double precision

above_pert: double precision
normal_pert: double precision
below_pert: double precision
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[ ] Observed weather data

niwa_node

niwa_channel

node_id: SMALLINT

node_id: SMALLINT (FK)
channel_id: INTEGER

node_name: varchar —|—| A
parent_id: SMALLINT
hierarchy: SMALLINT
location: geometry

daily_use_at: varchar

channel_name: varchar
status: varchar

units: varchar
first_time: timestamp
last_time: timestamp
hourly_use_at: varchar

niwa_channel_QC_elem
node_id: SMALLINT (FK)

channel_id: INTEGER (FK) PP
QC_type_cd: varchar (FK)
QC_elem_cd: varchar (FK)

( /

QC_elem

niwa_channel_data

node_id: SMALLINT (FK)
channel_id: INTEGER (FK)
data_time: timestamp

 data_value: NTEGER |

QC_type_cd: varchar (FK)
QC_elem_cd: varchar

niwa_channel_data_valid
p
node_id: SMALLINT (FK)

Mo —————— ————————— ——

OBSERVING_STATION

(S

QC_elem_nm: varchar

min_value: double precision
max_value: double precision
max_change_value: double precision
unit: varchar

channel_id: INTEGER (FK)
data_time: DATE (FK)

data_value: INTEGER
QC_time: DATE

ID: INTEGER

NAME: varchar(255)
observing_location: geometry

use_at: varchar
rad_base_lowerval: INTEGER

niwa_node_id: SMALLINT (FK)

QC_type
QC_type_cd: varchar

QC_ref: varchar
QC_type_nm: varchar

OBSERVING_STATION_DAILY_DATA

OBSE

QC_result_cd_plc: INTEGER
QC_result_cd_icc: INTEGER
QC_result_cd_plctcc: INTEGER
at_rollback: SMALLINT
rollback_time: DATE
modified_time: DATE

RVING_STATION_HOURLY_DATA

(ID: INTEGER (FK)

) ID: IN

TEGER (FK)

OBSERVED_DTTM: timestamp

OBSERVED_DTTM: timestamp

AVG_AIR_TEMP: DOUBLE
rain: DOUBLE
MAX_AIR_TEMP: DOUBLE
MIN_AIR_TEMP: DOUBLE
hm: DOUBLE
avg_wdir: DOUBLE
avg_ws: DOUBLE
gust_wdir: DOUBLE
gust_ws: DOUBLE
rad: DOUBLE
shine_hours: DOUBLE
wet: DOUBLE
GRASSTEMP: DOUBLE
gndtemp_100: DOUBLE
gndtemp_50: DOUBLE
gndtemp_20: DOUBLE
\gndtemp_10: DOUBLE

AVG_AIR_TEMP: DOUBLE
rain: DOUBLE
MAX_AIR_TEMP: DOUBLE
MIN_AIR_TEMP: DOUBLE
hm: DOUBLE

avg_wdir: DOUBLE
avg_ws: DOUBLE

wet: DOUBLE
GRASSTEMP: DOUBLE
gndtemp_100: DOUBLE
gndtemp_50: DOUBLE
gndtemp_20: DOUBLE

gndtemp_10: DOUBLE
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[] Climatological normal data

OBSERVING_STATION

nasa_power_download_date

download_year: INTEGER
download_month: INTEGER

ID: INTEGER

—_1

NAME: varchar(255)
observing_location: geometry
niwa_node_id: SMALLINT (FK)
use_at: varchar
rad_base_lowerval: INTEGER

nasa_power_norm_daily_date

REGION_NUM: DATE (FK)
lat: double precision
lon: double precision

nasafpowerfgLid

observing_dttm: double precision
max_air_temp: double precision
min_air_temp: double precision
prcp: double precision

rad: double precision
avg_air_temp: double precision

norm_observing_daily_data
observed_dttm: DATE ’

ID: INTEGER (FK)

max_air_temp: double precision
min_air_temp: double precision
rain: double precision
rad: double precision

norm_observing_grid

lat_idx: INTEGER
lon_idx: INTEGER

id: INTEGER

lat: double precision

lon: double precision
polygon_XL Stat: CHAR(1)
region_num: INTEGER

norm_month_rain_80_pert

month: INTEGER
ID: INTEGER (FK)

| rain_80_pert: double pricision |

ID: INTEGER (FK)
lat: double_precision
lon: double_precision

- — — —@< REGION_NUM: INTEGER (FK)

in: INTEGER

norm_daily_prcp_status

observed_dttm: timestamp
ID: INTEGER (FK)

max_air_temp: double precision
min_air_temp: double precision
rain: double precision

rad: double precision

month: INTEGER

prcp_status: CHARACTER(1)

R

norm_daily_prcp_status_pair

observed_dttm: timestamp
ID: INTEGER (FK)

max_air_temp: double precision
min_air_temp: double precision
rain: double precision

rad: double precision

month: INTEGER

prcp_status: CHARACTER(1)

prcp_status_pair: CHARACTER(2)
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[ ] CCD data

B e e e e

SURVEY_ITEM_GROUP

SURVEY_CROP

CROP_NUM: INTEGER

CROP_NM: varchar(100)

BASE_TEMP: SMALLINT
ENABLED: BOOLEAN
EDIT_DTTM: timestamp

CROP_VARIETY_NM: varchar(100)

-2
SURVEY_PLOT

PLOT_NUM: INTEGER

SURVEY_DATA

PLOT_NUM: INTEGER (FK)
SURVEY_NUM: INTEGER (FK)

SITE_SURVEYOR

PLOT_NM: varchar(100)
CROP_NUM: INTEGER (FK)
REGION_NUM: INTEGER (FK)
STATION_ID: INTEGER (FK)

DATA_NUM: INTEGER
ITEM_NUM: INTEGER (FK)

PLOT_ADDRESS: varchar(255)
AREA: DOUBLE PRECISION
START_DATE: DATE

(

DATA_VALUE: varchar(500)

PLOT_NUM: INTEGER (FK)
MEMBER_NUM: INTEGER (FK)

CLOSE_DATE: DATE

SORT_ORDER: SMALLINT

SURVEY

MEMBER_IDX: INTEGER

member_nm: varchar(255)
PLOT_POLYGON_GEOMETRY: GEOMETRY
ENABLED: BOOLEAN

PLOT_NUM: INTEGER (FK)
SURVEY_NUM: INTEGER

map_image: CHARACTER(1000)

survey_nm: varchar
SURVEY_DATE: DATE
CREATE_DATE: DATE
SURVEY_MEMBER_IDX: INTEGER

ENABLED: BOOLEAN

T

|
|
| | SURVEY_MEMBER NM: varchar(255)
|
|

SURVEY_ITEM
ITEM_NUM: INTEGER

ITEM_GROUP_NUM: INTEGER

ITEM_NM: varchar(100)

ITEM_GROUP_NM: varchar(100)
ENABLED: BOOLEAN
CROP_NUM: INTEGER (FK)

ITEM_DATA_TYPE_CD: SMALLINT
MULTIPLE_CHOICE: BOOLEAN
REAL_DECIMAL_POINT: SMALLINT

SURVEY_ITEM_GROUP_CONFIG

NUMBER_UNIT: varchar(50)
DEFAULT_DATA: BOOLEAN
ENABLED: BOOLEAN
EDIT_DTTM: timestamp
item_category_num: INTEGER (FK)

(ITEM_GROUP_NUM: INTEGER (FK)}

ITEM_NUM: INTEGER (FK)

LSORTfORDER: SMALLINT

J

survey_item_category

item_category_num: INTEGER

item_category_nm: varchar
enabled: LOGICAL

SURVEY_ITEM_OPTION
(ITEM_NUM: INTEGER (FK)

————————

ITEM_OPTION_NUM: INTEGER

ITEM_OPTION_NM: varchar(100)
ENABLED: BOOLEAN
EDIT_DTTM: timestamp

W

1

PHOTO

PLOT_NUM: INTEGER (FK)
SURVEY_NUM: INTEGER (FK)
PHOTO_NUM: INTEGER

PHOTO_FILE_NM: varchar(100)
PHOTO_FILE_ORIGINAL_NM: varchar

J
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[] Q&A data

gna

gna_num: INTEGER

gna_title: CHARACTER(100)
gna_contents: CHARACTER(2000)
MEMBER_NUM: INTEGER (FK)
gna_writer_nm: CHARACTER(50)
gna_date: DATE
gna_category_num: INTEGER (FK)
gna_modified_date: DATE

gna_category

% I

@na_reply
gna_num: INTEGER (FK)

I

gna_category_num: INTEGER

gna_category_nm: CHARACTER(50)

gna_reply_num: INTEGER
gna_reply_contents: varchar
MEMBER_NUM: INTEGER (FK)
gna_reply_date: DATE

\qna_reply_modified_date: DATE .
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[ ] User data

ROLE_GROUP

member

ROLE_GROUP_NUM: INTEGER

MEMBER_NUM: INTEGER

ROLE_GROUP_NM: varchar
ROLE_GROUP_URL: varchar

AUTHORIZATION_MEMBER

MEMBER_ID: varchar(20)
PASSWORD: varchar(255)
MEMBER_NM: varchar(20)
ENABLED: BOOLEAN

MEMBER_NUM: INTEGER (FK)
ROLE_GROUP_NUM: INTEGER

(FK)

|

o}
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C. List of tables
Number Table name Table name in Korean Attribute
1 QC elem QC 84 New
2 QC _type QC EIY New
3 dssat run dssat & New
4 dssat run_yield dssat_ TS AHAFEF New
5 dssat_week yield dssat T A 4HEE New
6 niwa_node niwa_node -
7 niwa_channel niwa Xi 2 -
8 niwa_channel QC_elem niwa X2 QC 24 New
9 niwa_channel data niwa X§E XI= -
10 niwa_channel data valid niwa X2 At2 |2 New
11 gna gna New
12 gna_reply qna EfH New
13 qna_category qna_7HE| 22| New
14 drought_index_ep 7t X5 ep New
15 drought_index_sd_dep 7t& K| sd_dep New
16 season_fcst grid station ldegr AZE o2 AKX AHOME 1= New
17 season_fcst grid station 2degr AE o2 AKX AHOIM 2= New
18 season_fcst grid station AZ O AKX X[H New
19 season_fcst announ month AR o2 &dx 2 New
20 season_fcst distribution_data AR o8 2% Xt= New
21 season_fcst daily data AR o2 99¥ Xtz New
22 season_fcst pert_prcp _mean_dat AZE o2 HME Z= mean AR New
23 season_fcst pert_prep data AZ o2 HME &5+ A= New
24 season_fcst pert air temp mean AR o2 HME 7[2 mean A= New
25 season_fcst pert air temp_data AR o8 HME 7|2 Xtz New
26 season_fcst_pert_data AR o2 =& Atz New
27 OBSERVING_STATION 25 XFE -
28 g){_BSiI%XING_STATION_HOURL _Tllll_é_xl E_M 7t tEn_xl_E )
29 girergRVING_STATION_DAILY_ n/E - ks - Q| _I|- 2 )
30 AUTHORIZATION MEMBER ot 3|3 -
31 climate extremes_index 7|12 ot X|F= New
32 climate _extremes_index month 7|2 F%t X|+= E New
33 climate extremes_index data 7|2 3%t X+ K= New
34 climate extremes_index avg dat 712 3ot X|&= B K= New
35 climate extremes_index regress 7|2 3%t X|F= 3|7 New
36 nasa_power grid LEAR TR A X} New
37 nasa_power_download_date LiA IhQ| CH22E W New
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38 nasa_power norm_daily date LEAR mhe HE A IR New
39 agromet_index SHIE K|+ New
40 agromet_index_legend SEIS X+ =y New
41 agromet_index_solar SYIE X5 LA New
42 agromet index crop SYHIY X5 EH= New
43 agromet_index_advice S X+ A New
44 batch_status Hi K| 2FER New
45 batch_error log HiX| o2 =1 New
46 SITE_SURVEYOR AO[E ZEALE -
47 PHOTO AR -
48 ROLE_GROUP 9 1& -
49 fcst weather condition Ol &M =H New
50 fcst_announ_time Ol &' AlZH New
51 fest_hourly data O|2 AlZHE Xt= New
52 fcst_hourly data linear o2 AlZHE Xt= dY New
53 fest daily data o2 99 Xtz New
54 fest_station Ol X[H New
55 fest_station daily data linear o2 X|H €¥ xtg MY New
56 eternal_url Q[F url New
57 decision_tree O[AIEE Eg| New
58 decision_tree_climate conditio O[AtEdE Eg| 7| =d New
59 decision_tree image O[ArE&d Eg| O|O]X| New
60 decision_tree_crop O[ArEE Eg| A= New
61 decision_tree crop_activity O[AIEE Eg| A7 && New
62 decision_tree_advice O[ArEE Eg| =9 New
63 decision_tree_advice image O[AtEdE Eg| =9 O[0[X] New
64 decision_tree_activity O[ArEE EE| &5 New
65 crop_model A= HE -
66 SURVEY ZAL -
67 SURVEY PLOT ZAF 7Y -
68 SURVEY DATA NS -
69 SURVEY_ CROP ZAF A= -
70 SURVEY ITEM A S E -
71 SURVEY_ITEM_GROUP AL = OF -
- %URVEY_ITEM_GROUP_CONFI A &2 12 MF ]
73 SURVEY_ITEM_OPTION EN - -
74 survey item_category ZA &= FrH| g -
75 REGION N -
76 cd _comm It 55 -
77 CODE_SUB TE 59 -
78 norm_prcp_status_pair gd d MEf ¥ New
79 norm_observing_grid g4 =5 4% New
80 norm_observing_daily data gyd 25 oY Xig New
81 norm_yield pert gu A =E New
82 norm_month rain 80 pert g9 2 493 g0 HES New
83 norm_daily prcp_status gd 944 25 JH New
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84 norm_daily prcp_status pair gE 98 = JH & New
85 member =1 -

86 dssat_week_yield dssat = “H4HEH1 New
87 dssat week yield/1 dssat = ‘H4HEE2 New
88 crop_model IE HE New
89 norm_month rain 80 pert gd 2 2T 80 HE New
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m |Pr0j ect Achievements and Direction of Advancement

1. Project Achievements

O Built the service to make, search and distribute agromet bulletin
- Built the system that semi-automatically makes monthly Agromet bulletin

- Built the function that periodically sends it via email
- Developed the Agromet bulletin service optimized to mobile devices

- Built the communication function that allows receiving feedback from users

(O Built the service that provides recommendations in a decision-making tree
format
- Built the database of recommendations per scenario with the help from the panel

of expert consultants
- Built the database of recommendations that have incorporated opinions of the local

people for each scenario
- Built the function to add a new recommendation
- Built the function for the service of recommendations in a decision-making tree

format

(O Built the GIS-based Vanuatu soil map service
- Built digital data of Vanuatu soil map in French
- Built the database of data on soil map's attributes in OSCAR system

- The GIS-based map displays information on soil in Vanuatu

(O Upgraded the service of supporting agricultural decision-making based on crop
model
- Added service target crops to Island Taro
- Added the information for supporting agricultural decision-making by using seasonal

forecast information
- Improved the user interface for agricultural decision-making by using the result of

crop model

(O Upgraded the weather and climate service and agricultural index service
- Added weather and climate forecast service and improved its functions

- Upgraded quality control (QC) of weather data
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- Added the data on Vanuatu's climatological normal as well as the data renewal

function
- Agromet index and climate extreme index information

(O Upgraded the web/app-based Crop Climate Diary service
- Added a new region on the offline map of Android app
- Added functions to Android app and improved them
- Added the function that uses deep learning technique to calculate crop weight
- Added and improved web-based functions of Crop Climate Diary
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2. System Stabilization and Maintenance Plan

O Goals of repair and maintenance

- To ensure continuity and stability in the system operation, EPINET Co., Ltd. provides

recovery support in case of a problem or failure, offers effective preventive service

to proactively resolve potential risk factors, and performs repair and maintenance for

comprehensive resolution

O Organizational chart for repair and maintenance

FE KR4
Z2ME ZB UK IO BINT B LY

* M7= AE
- ST AE, SR EE Al
X8 ol 2%

A X} £ M= 220 SX|us =X

. St A1 OB O = LAl - AT EQ0], 5IEY)0] U 7|5} ArH| HE
- HAIEQ} 712 SEX|YUO 2 SiAtEA Y SIX} EHAl B15 Bl A

U H 2B - AJAE B{XpEA
- AJAEIHEF D UEY - AJAEI MU DU EY
- EOHof U WA A Y

[ osnmEsARE )

- QAL HS QX HA0IUS HA 20 U ME M M RE DA

— ZHOJEA A| BA|ZE O|L E&
- EOEHAN Al S/W L H/W 22K 2| 7|2 X| YRS BES10{ SA| 27
- ME7| &I} SHA| B Hs T HA TR KA X, A4 AZHUY SIXpE4 Lo
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O Contents and scope of repair and maintenance

Item

Contents

Fault repair target

Any hardware, software or developed application that has been|

supplied/installed in this project

Duration of free fault

repair

For 12 months after the date on which the final inspection was

completed

Repair and

maintenance

Fault repair

This repair looks for a cause of the discovered defect and addresses
the problem. It is free of charge during the free warranty period;

once the period is over, the service is provided at a cost.

Functional

improvement

This improvement, which is offered at a fee in principle, adds 4
new function and upgrades the system based on the discussion with

overseeing organization.

Adaptation to
the

environment

Offered at a fee for a transfer to a new operating system or new|

hardware environment

Recovery after

Committed to identifying a cause and performing recovery as
immediately as possible

Committed to arriving on site and performing recovery in the

Scope of
repair and

maintenance

failure
shortest time possible if failure occurs during the free fault repain
period
Preventive To be provided free of charge for easier repair and maintenance or
inspection higher system reliability
Repair of defects is to be provided free of charge if the supplied
Free fault . ) ) o
. system is not consistent with the system proposal or if it has a
repair

defect.

Paid repair
and

maintenance

Any repair and maintenance after the end of free warranty period
Paid repair and maintenance is to be provided by a separate

contract.

Others

Emergency contact details and flowchart are in place to facilitate
repair and maintenance support.
When a failure of operation task is reported, recovery is to be
attempted to restore the system in the shortest time possible.
The confidentiality is ensured for client's information obtained during
the repair and maintenance.
Paid repair and maintenance is to be provided upon signing 4
contract with overseeing organization after the free fault repain
period expires.
Limited to existing system functions even during the free fault repair
period

The company that proposed the system is not to be held liable for a

failure clearly caused by the client or natural disaster.
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e The company that proposed the system is to be held liable for
compensation for damages if the company's negligence during the
repair and maintenance causes damages to overseeing organization
including equipment breakdown.

e Repair will be provided at a cost if the system is affected

significantly after a person other than the repair and maintenance

personnel modifies, applies addition to, adjusts or repairs the system.

O Free repair and maintenance period

Item Contents
Target An}./ hardware, software or developed application that has been supplied/installed in this
project
Duration For 12 months after the date on which the final inspection was completed
Repair of defects is to be provided free of charge if the supplied system is not
Others consistent with the system proposal or if it has a defect.
The fault repair support is provided within 24 hours after the request is.

O Target of free repair and maintenance

Item Contents
System improvement and stabilization
Handling inquiries regarding system operation
. Resolving a failure
Supplied e . . . : : :
Checking thoroughly and taking actions against a problem discovered while logging
hardware

system error
To be determined based on the discussion with overseeing organization in the

absence of supplied hardware

Supplied software

Handling inquiries about software operation (technical consultation)
Resolving software failure and decreased functional performance
Providing support for running patch software

Re-installing software if it breaks or fails

To be determined based on the discussion with overseeing organization in the
absence of supplied software

Application

Resolving a functional problem of developed application

O How to perform free repair and maintenance

Item

Contents

Preventive repair

Continuously perform preventive repair at a pre-determined interval (once a

month) during the free fault repair period
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®= The ad hoc inspection in the preventive repair must be performed if system
failure is predicted.

= Set up a regular inspection report to record and store the dates and details
of inspection

® Training and technical support will continue to be provided.

Addressing

failure

= A failure that occurs during the free fault repair period will be handled in
the shortest time possible.
®= Once a failure is resolved, a thorough analysis will be performed to

investigate its cause to prevent the repeat of the same failure.

O How paid repair and maintenance will be performed

Item

Contents

Basic policy

Paid repair and maintenance will be provided if a contract is signed before the
free fault repair period expires.

How to apply the upgrade of adding more functions is to be determined based
on the discussion with overseeing organization.

Adding a new function or improving the system in the free fault repair period
will depend on the mutual discussion.

Any repair and maintenance following the end of the free fault repair period will
be based on a separate contract.

The compensation rate for paid repair and maintenance will be determined at the
time of planning repair and maintenance based on relevant regulations and an

Compensation agreement reached with overseeing organization before the free fault repair
determination expires.
The repair and maintenance rate agreed with overseeing organization remains
unchanged until the end of contract.
Scope of The scope of paid repair and maintenance is identical to that of the free fault
support repair.

O Target and

method of paid repair and maintenance

Item Contents Cost compensation
. . *= To be determined based on
Regular system inspection and system . . .
) mutual discussion in accordance
. performance excluding re-development . .
Application . with standard compensation rates
Other details to be defined by contract .
for software repair and
terms .
maintenance
Upgrade
Version management : L .
Software . & ®* To be determined via discussion
Other details to be defined by contract
terms
Regular system inspection
Hardware Other details to be defined by contract | ® To be determined via discussion
terms
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O Personnel in charge of repair and maintenance

Task Affiliation PIC Duration p?;,ls-esllltcee

. Sang Hyun Park Until the end of free Not to be
Supervision EPINET o, Ltd (Deputy Manager) | repair and maintenance present on-site

. | The end of August 2023

I Sung Won Chot Not to be

System stabilization | EPINET Co, Ltd (Senior Manager) - the end of October present on-site
2023 (2 months)

Free repair and EPINET Go.. 11 | Stung Won Choi August 2%’34_ August Not to be

maintenance INET (b, (Senior Manager) present on-site
(12 months)




