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A holistic approach is needed to solve
the PROBLEM~!

Tonga AgroMet Project - A Model Project for the Establishment of Climate

Information Services in Tonga to Enhance Food Security in a Sustainable Manner

Climate Information Services
- Tonga Meteorological Service:
historical weather data, nowcast,

Tonga
Agricultural

-

Agricultural Development Plan

- Tonga Agriculture Sector Plan (2016-20)

- Cooperation with local NGOs for
community level adaptation strategy

- National Agriculture Data Management

~

4 Climate Smart Technologies

- Agromet index-based crop phenology
and yield prediction

- ICT technologies for data collection &
analysis, and information delivery

S WIUBIE | ocal Knowledge and Institutions

Plan by the MAFFF
\ /

lAdoited from the CSV conceit from CCAFSE

- Crop model-based decision support tool
- Crop pest spray tools
/

>

- Establish AgroMet Working Group

- Capacity building for extension, NGOs,
commercial farmers

- Farmer field school or national forum

- Traditional knowledge and know-how
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Tonga AgroMet Project

- Enhancing Climate Service through Ensuring Data Availability

Tonga
Met Service
capacity
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Tonga AgroMet Project

- Enhancing Climate Service through Ensuring Data Availability

1.Development of an agriculture database

¢/ /- onga <r
Met Service |
capacity

2.Generation of agro-met information

N
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Tonga Agricultural information system

weeesnasen | Market Graph

AgroMet Station
DB management system (TAIS)




Tonga AgroMet Project

- Enhancing Climate Service through Ensuring Data Availability

1.Development of an agriculture database
2.Generation of agro-met information

; Tonga
<« Met Servic
capacity

© A6R0-sECTOR Bl CAPACITY BUTLDING 3.Deve.lopment and delivery of agro-climate
services
e wacewes 4 Assessment of users’ needs and capacities
} = " P . 5.Re-.search on the.core relationships betvyeen
o~y climate and agriculture through modeling
and field trials

@ CLIMATE SERVICES FOR AGRICULTURE




Challenge 1. Climate service should be based on

stakeholder-driven portfolios

Climate Service for Agriculture
. Checklist

1. Initial assessment of the current

level of climate service for agriculture
in the target country
E>) ,,/ﬁa co\\ec(‘on

STAKEHOLDERS AND THE CLIMATE SERVICE b \ \\ab\e
| 23 (
§l.‘ ¥

USER COMMUNITY IN THE TONGAN
AGRICULTURE SECTOR
STAKEHOLDER ANALYSIS REPORT

December 2014

APEC Climate Center
Dr. Kwanghyung Kim
nunu (TMS), and Mr. ‘Elisaia Tka (MAFFF)

Project Leader: Dr.
Project Manager: Ms. Mara Baviera
a'ia Halafihi (MAFFF), Mr. “Ofa Faa

Collaborators: Mr. Man.

Project




Stakeholder-driven portfolios of options for

farmers, extension and local partners

1. Initial assessment of the current Recommendations and Way Forward
level of climate service for agriculture
in the target country

- Farmers well prepared for next El Nino events

- Improved capacity for data management

2. Identification of the long list of - Easy access to weather/climate information,

climate service needs based on be clear about limitations of forecast, education,
. ey increased forecast accuracy

the initial assessment and

multiple stakeholder WOFkShOpS - Effective control on unexpected crop disease and

pest outbreak due to climate variabilities

- Improved partnerships and communications
of climate information

- Increasing incomes : improved quality and
quantity of crop products for export and local
market and improved risk management capacity
to variable climates

- Increased understanding on climate and
biological interactions

- Sustaining project outcomes and building capacity

D e,



Stakeholder-driven portfolios of options for

farmers, extension and local partners

* Focus Group Meetings

1. Initial assessment of the current
level of climate service for agriculture
in the target country

2. Identification of the long list of
climate service needs based on
the initial assessment and
multiple stakeholder workshops

3. Narrowing down the options by
cost/benefit analyses and urgency-
based selection

4. Development of final climate
service portfolios with best
outcomes from focus group meetings




-.,'x. Selection of realistic, practical service options
through further intensive discussions

» Discussion with partners for operational capacity

Wy Bl « AgroMet Working Group Meetings

J




Selection of realistic, practical service options

through further intensive discussions

« Communications with Stakeholders (public and private)

S~ NISHI
i TRADING

Farmers

) MAFFF
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® Taro simulation model development for farm decision making support

Challenge 2. Decision making using the climate service

should be supported by sound, state-of-the-art science
and technology
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Assessing the value of seasonal
climate forecasting for Tongan
taro production.

Model calibration and development.
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Research on the core relationship between
climate and agriculture

. )
CSA

v
Spray protocol with To
=» During two weeks from planting, you don’t need to pay
attention to the risk score, because there have been very
few powdery mildew incidence reported during the period
> After two weeks from planting, you may want to check the
risk score every five days
=» If you find high risk peak over the last days, you will need

L e —— e —— e —— e — R —— e —
Treatment ToCSA-based
_m_m Soithie A close ook aLtne felcoind anyisymproms of
powdery mildew. If you find symptom, spray systemic
fungicide right away
= Or, you may just spray a systemic fungicide at least within

4 0 3 days after the high risk score. However, If another high
peak appears within 7 days after the systemic fungicide
application, don’t need to spray another

= During moderate risk period, watch over the field for any

Number of spray 5
Final Yleld (mt/ha) 5.9 6-2 4-8 powdery mildew epidemic

26-Aug
28-Aug

15-Jul ‘
17-Jul
19-Jul
21-Jul
23-Jul
25 Jul @
27-Jul
29-Jul
31-Jul
02-Aug
04-Aug
06-Aug
08-Aug
10-Aug
12-Aug
14-Aug
16-Aug
18-Aug
20-Aug
22-Aug
24-Aug

Max Disease 7.5 8.4 28

Severity (%)
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Research on the core relationship between
climate and agriculture

Climate

Wet Season Dry Season
(NDOUFMA(+1)) (MB’ASO(+ 1)

Statistical models on
crop supply and climate
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Research on the core relationship between

climate and agriculture

® Seasonal market price estimation based on seasonal climate forecast

Home Weather Service AgroMet Service Farm Diary Communications Config Menu

Seasonal Market Price Estimation

Station Crop

Tongatapu and 'Eua v Talotonga/Taro r

Swamp Taro Market Price ($/basket)
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2 - == Current year
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Putting all the results from the R&D

activities into Agro-Climate Service Box

Traditional Knowledge

Disease spray models

Taro simulation model

Statistical model
for yield prediction
with ENSO forecasts

Weather and Climate Information




Development and delivery of the ICT-

based agro-climate services in Tonga

Tonga Climate Service for Agriculture
(ToCSA)

SAMSUNG

Climate Smart FN'P"-H‘_‘:; = CrOp YiEld PrediCtlon (SCF-baSEd)

- Weather/Climate Information
* Historical and Forecast (WF&SCF) Data

Recommendations

K - AgroMet Indices (SCF-based)

° - Crop Disease Spray Planner

- Crop Management Simulator (SCF-based)
- Climate Smart Farming (SCF-based)

= traditional knowledge inventory

- Farm Diary (data collection/analysis)

Web-based, mobile-compatible
Decision Support System




Climate Services for Agriculture are in a

modular format = Customizable

Climate Service
for Agriculture

Agromet indices

Weather and
Climate Services

Agromet advisory

Early warning for agricultural
disasters

Extreme weather warnings based on
historical weather stats

Agro-Met
Services

Model-based decision support

Extreme weather warnings based on
individual crop/livestock stress physiology

Agromet statistics-based decision
support

Early warnings for short- to long-
term disasters

Information
Delivery

Marketing decision support

Early warnings for high-resolution
grided sites or map-based early
warnings

Agro-data
Collection and

Traditional/scientific knowledge-
based climate smart farming

Pest/disease spray management

Management

Weather index-based insurance

User-specific agromet service




Challenge 1 & 2. Sound, state-of-the-art science and

technology-supported decision-making using climate
services derived from stakeholder-driven portfolios

Conclusion

® Comprehensive assessment of the current level (capacity & capability),
and multiple, intensive selection process for the climate service options
resulted in stakeholder-driven portfolios for the climate services

® Sufficient communications with stakeholders through multiple
participatory meetings assured their ownership for the final outputs

® Process-based, statistical agriculture model development accompanied
with participatory field and desk validation gave enough confidence to
users in utilizing the resulting information for their decision making

® Champion farmers are doing trials such as intercropping and different
planting dates using the crop simulation model

® Market supply and price estimation using climate information and
weather index-based insurance are now the priority of MAFFF strategic
plan for climate resilience, seeking internal and external funds



Challenge 3. Improving agro-data management capacity

" and establishing data-oriented guideline for sustainable
data management in MAFFF

LA

missing as staffs
rotate their dept.

- No guideline for f
viatfm’{naageme}
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Development of an agriculture database

Tonga Agricultural information system
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. Sustainable use of the agriculture database
management system, TAIS




Sustainable use of the agriculture database

management system, TAIS

O Why we need the standardized, mainstreamed

collection and use of long-term, quality-controlled
agriculture data ?

* Big data analysis : Statistics

* Agricultural model development, planning, extension material
* Basis for the national agriculture policy development

* Essential for climate change adaptation

* Reflect the current knowledge level of Ministry

* Limitless potential for future works
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;fx, Ministry guideline for data management
% established in MAFFF

sel'iOlISm r/ ;-(, _— .;‘—T = - )
We shouldn’t B 4 L —— f; What is
give up DB | | e B “DB”
| ’ | i, looking
like?

Multiple trainings

for TAIS!

“we will never forget
this is the must task
of us, and need to
continue!”




Guideline extended to a new task on agro-

data collection and management in MAFFF

Extension Diary - Extension Diary is an ICT Extension Tool for
p———" 1) Collecting agriculture data with geospatial
SAMSUNG information
2) Analyzing the collected data in various
temporal/spatial scales to get essential statistics
3) Visualizing the agriculture data on the map for a
management purpose

- Extension Diary is utilized not only for the Annual
Crop Survey once a year but also for regular (weekly or
monthly or seasonally) crop surveys by extension
workers or farmers

- Collecting Information

(1) Crop, Variety, Grower, Cropping type

(2) Planting, Emergence, Flowering, and Harvesting Dates
(3) GIS info with a map (Coordinate)

(4) Number of Seeds applied and/or Final Yield

—_—_—




A desktop analysis and GIS-based visualization

using a web-based Extension Data Management
System on ToCSA

A mobile device application
for offline data collection

[Seecsssssseccecs)
SAMSUNG - A ‘
Tonga Climate Service for Agriculture

Tonga Climate Service for Agriculture
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Commercial Farmers join agro-data

collection in their farm management

A mobile device application
for offline data collection

A desktop analysis and management tool on ToCSA

nunications

Farm Diary
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Project

Squash
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Challenge 3. Improving agro-data management capacity

and establishing data-oriented guideline for sustainable
data management in MAFFF

Conclusion

® Tonga Agriculture Information System is now an official DB management
system in MAFFF

® It is now mandate to upload market survey, export and import, and
regular reports (Annual Crop Survey, FAO Census, etc) into TAIS

® MAFFF is going to collect monthly agro-data focusing on major cash and
staple crops using the Extension Diary based on their internal data
management guideline

® Champion commercial farmers are using Farm Diary to collect their own
agro-data and for their compliance document for export

® Local NGOs are planning to develop their own Extension Diary to use
in @ community level data collection for baseline and future disaster
impact assessment



Challenge 4. Reaching out as many end users as

possible up to community level

® Collaboration with local NGOs and champion farmers

& IFAD

INTERNATIONAL
FUND FOR

AGRICULTURAL
DEVELOPMENT

@ynm

S NISHI

‘TRADING 4 _.“fonga Farmer Field School-

® Reaching out up to 122 villages with ToCSA to provide
an essential weather/climate information and as one of
the community level adaptation strategies to CC




Applied climate education to convince farmers

(b) TCC for precipitation [SEASONAL
0.9 — —

. .y - . Ezoo o W N
Understanding the probabilistic £ i
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of climate forecasts . R S A el
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Understanding the potential benefits (NSRS
of using climate forecasts in crop Annual corm yield (1985-2015) - March to May Sowing
management L
. . . . . o
Ide.ntllfy dec!smn pomts_ln farm | < . L -
activities using climate information = ‘
o
: =
Learn why we need quality agro-data | .
and how to utilize available agriculture | =
and climate information Baseline  Baseline  Forecast

(Rainfed) (Irrigated) tercile

Country-specific, local context-based
climate change impact results (present
and future)




Web-based/mobile-compatible system
Regular agro-met advisory email

TV and radio advertisement

Agro-met advisory handout

Push alarm via mobile-device
application

Face-to-face trainings and fora

Education material for Farmer Field
School




Communication materials

Building APEC Climate Center
agriCUItu ral :am.b of climate science and application activities in

HH H the Asia-Pacific, APCC provides optimized climate
resilience with Tonga AgroMet

ATE SERVICES FOR L
Tonga Agricultural Information

Systern (TAIS)
= A customized agriculiural database

climate SerViceS APCC strives to contribute to safer and more resilient P ) R
T communities through innovative research, operational P H to bring together climate, agricultuse,
— products and services, and capacity building in the field I'OJ ect market, and crop yeld statstics
of climate science and its cations. = Used for agricultural database

management by Tonga MAFFF

Weather & Climate Forecasts

= Weather forecasts with sevare
weather warmnings

= %easonal forecasts for long-term
agroultural decsion making

Project Overview Tonga Agricultural
—_— Information System(TAIS)

The project, which is ane of many collaboratiens between
the APEC Climate Center [APCC) and the Government of

A A comprehensive database was developed to bring is a web-based, mabile-compatible decision " g ¥ Includes the probakbdity of rmajor
the Kingdom of Tanga, runs fram August 2014 to together climate, agriculture, market and crop yield suppert system, designed to support Tongan farmers seasonal chmate phenomena such as
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z relationship between climate and crop production warnings, weather and seasonal forecasts %00 2anziome [ 600 aucme |
o cop TAIS is ntained and und ar A . =5 Histarie £lir analysis
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Challenge 4. Reaching out as many end users as

possible up to community level

Conclusion

® Now more farmers and extension workers know about ToCSA, and
getting weather and climate information through ToCSA

® This is an ongoing process with huge potential as more collaborations
and follow-up projects are realized

® Additional information and features identified in the climate service
portfolios should be added through continuous updates (funding) of the
system

® As more users understand the climate services for agriculture through
educational opportunities, more end users in the communities can be
reached out




stz Challenge 5. Mainstreaming the climate services for
#27  agriculture to increase long-term sustainability

® Handover and operation agreement for TAIS and ToCSA

® Joint-agreement for agro-met station maintenance

= L=
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s Contribution to the Tonga Agriculture
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7" Sector Plan (TASP)

 Through the AgroMet Working Group, climate services for agriculture
suggested as a major adaptation plan to climate change and variability




Projects implementing major components

iIn TASP through ToCSA are under way

Climate =
+ Improving Seasonal \é’ a\é@,
\ Prediction Skill \4‘ ‘lj
| \ L

+ Enhancing Dry Season
Forecasting

Water \‘ \

+ Development of Web System
Seasonal Forecasting
Development of System Development
Real-Time \ of Integrated
Grou.ndv.vater \ Web-base
Monitoring / Information

Forecasting System

Tonga’s Ministry of Lands
& Natural Resources

"\\ Agriculture

System

+ Soil Information

* Agriculture Modeling Ministry of Agriculture

* Agriculture Monitoring Tz \& Food, Forests and
‘% =%F"\ Fisheries (MAFF)

* Agriculture Forecasting
System

® FAO Agricultural and Rural \I '
Statistics MAFFF

v’ Statistics strategy will define
essential agriculture data, and

ToCSA will be used for data
collection, analysis, and visualization

® |IFAD Tonga Rural Innovation

® ADB Climate Resilience Sector

Project

v Dense AWS network installed over
Tonga and connected with ToCSA to
provide location-specific climate
services for community

v' Reference stations for the preparation
of weather index-based insurance as
a future risk management option

AXRDI

TONGA

Project

v' Farmer Field School uses ToCSA as a
means for climate information delivery
and educational material for Tonga
rural communities

v' Baseline community data collected
and managed using the Extension
Diary on ToCSA




Intensive trainings for ToCSA users and

system operators

"“"Do you thii
helpful to y«

ToCSA Workbook
Ivice for Agriculture (ToCSA) Training and Workshop

Tonga Climate Service for
Agriculture

Admin Manua |
L {8} . — _ R _
< b (a) I
W “’:ﬂ % L J data we collect

mer but if the
imise of want.”
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Challenge 5. Mainstreaming the climate services for

agriculture to increase long-term sustainability

Conclusion

® Official agreements with Tonga government state the mainstream
use of ToCSA as a means for climate service for agriculture

® ToCSA is a realization of the major climate change adaptation plan in
the Tonga Agriculture Sector Plan (TASP)

® TASP states active use of climate information for coping with climate
variability and extremes severely affecting agriculture in Tonga

® Connecting ToCSA with follow-up and existing projects ensures
continuous use of ToCSA and thus periodic updates of the system
leading to sustainable, viable services for Tongan stakeholders

® Continuous training and exposure of ToCSA to users and operators

resulted in positive influence to users and committed operation by
operators



Lessons Learned

1. Climate service should be based on stakeholder-driven
portfolios

2. Decision makings using the climate service should be
supported by sound, state-of-the-art science and technology

3. Improving agro-data management capacity can be
realized with the establishment of necessary guidelines for
sustainable data management

4. Find the best way to reach out as many end users as
possible up to community level

5. Mainstreaming the climate services for agriculture
Increases long-term sustainability
T3
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