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Summary of the CTCN ‘I‘ééhﬁical Assistance

The primary objective of the CTCN assistance in this context is to enhance the capacities of Thai
stakeholders in the knowledge and application of ugricultural technologies that will help better
manage the allocation of resources required for optimal resilience to climate change and associated
impacts on productivity. The assistance package has two components.

The first component involves a 5-day capacity building workshop aimed to build capacities of the
participants in the application of technology for efficient use of resources in the agricultural sector in
Thailand, The workshop will cover five main topics, viz, (1) Plant phenotyping, density mapping and
yield estimation, (2) Hyper/Multi spectral and thermal imaging, {3) Geoinformatics, (4) Sensor
technology, and (5) Smart irrigation and fertigation,

The second component will focus on providing technical guidance for the development of a pilot
project, which has been identified by the recipient as one of the post-assistance activities to be
carried out. The assistance in this context will involve on-the-job mentoring for identified officials to
design the various phases of the pilot project,

The assistance has both climate change mitigation and adaptation benefits. In terms of mitigation,
the assistance package seeks to improve resotirce productivity (e.g. lower energy use, optimizing

i nitrogen fertilizer use) and thereby reduce the greenhouse gas emissions per kg grain, In terms of
adaptation, it creates a premise to be better prepared for climate change, for example by using water
more efficiently or improving soil structure.

1.  Overview of the CTCN technical assistance

1.1 Technology aspects

This CTCN assistance will generally address technologies required for the efficient use of resources
in the agricultural sector in Thailand. The assistance will cover a range of tool-based methodologies
leading up to specific applications. A key aspect of the assistance will emphasize on ‘precision
farming’, to decide on the optimal use of water, land, fertilizers and pesticides as resources.

The assistance will focus on soft technology by building capacities of the various stakeholders in the
knowledge and application of technologies that would enable judicious use of resources. The
assistance package will comprise of (a) a workshop designed to impart technical knowledge on range
of pertinent topics, and will also include field exercises and a field trip, (b) technical assistance to
design a pilot project to demonstrate the real-time application of agricultural technologies for
resources management.

The assistance has both climate change mitigation and adaptation implications. In terms of mitigation,
the assistance package seeks to improve resource productivity (e.g. lower energy use, optimizing



CTCN Techmcal Asmstam:e

Rcsponse Plan

=]

G&EMATE TECHNOLOGY CENTRE & NETWORK

nitrogen fertilizer use) and thereby reduce the greenhouse gas emissions per kg grain. In terms of
adaptation, it creates a premise 1o be better prepared for climate change, for cxamp[e by using water
more efficiently or improving soil structure. :

1.2 Objectives (outcomes)

The primary objective of the CTCN assistance in this context is to enhance the capacities of Thai
stakeholders in the knowledge and application of agricultural technologies that will help better
manage the allocation of resources required for optimal crop productivity, The assistance is expected
ta lead to the following outcomes:
« Formation of an in-countty network of practitioners with enhanced capacities in agricultural
technologies required to manage resources judiciously.
¢ New technological products and decision support systems are developed to manage
agricultural resources efficiently.
» Farmers and end-users benefit from the application of agricultural technologies (Jong-term
outcome).
¢ Reduction in greenhouse gases emtissions per unit grain through controlled use of encrgy and
fertilizers.

1.3 Results (outputs expected from CTCN assistance)

The following output is expected from this CTCN assistance:
s Conduction of a capacity building workshop with a range of in-country stakeholders on topics
relevant to improving resource use efficiency through technological interventions.
» Design of a pilot project to demonstrate real-time application of agricultural tcchnologles for
resources management.

1.4 Expected use of outputs

The expected use of outputs resulting from this CTCN assistance are as follows:
¢ The outputs will help concerned Government agencies develop new technological products
such as resource maps (e.g. water map, nitrogen map) to enhance resource use efficiency at
various spatial scales,
» The outputs will create a premise for the implementation of pilot project to serve as a test bed
for real time application and, more importantly, upscaling.

2. Description of the Assistance

2.1 Activities

Agrxculturgl §ectgr in Tha;!and”

The first component of the CTCN assistance for this request will be in the form of a 5-day capacity
building workshop aimed to enhance capacities of the participants (up to a maximum of 25
participants) in the knowledge and use of technology for efficient use of resources in the agricultural
sector in Thailand, The workshop will use a mix of training techniques such as classroom Jectures,
interactive discussions, field exercises, project work, and will include one local field visit. To ensure
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gender equity, equal number of males and females will be selected. Furthermore, the workshop
material will be designed to be gender-inclusive. Special emphasis will be on case studies and cost
effectiveness of various technologies to illustrate the practical implications of the use of agricultural

techhologies in this context.

Details of the proposed workshop program are presented in the Table below.,

and yield estimation. .| . E P
Topic 1.1: Object based rmage | Activity details: Participants will be | 0.5 day
analysis ~ (OBIA)  technique: | provided with conceptual background
Theory and Practice related to OBIA. They will realize
how this technique can be used to
classify  high resolution remote
sensing images.
Method: Classroom presentation and
interactive discussion
Topic 1.2: To  practice | Activity details: Segmentation of | 0.5 day
classification approach for | image into similar image objects {or
sugarcane density mapping by ! segment), followed by classification
object-based  image  analysis | of image objects based on threshold
(OBIA) technique, attributes and relationship between
Topic 1.3: To estimate sugarcane | segment objects
yield from number of stalks and
density maps, relative to its | Method: In-class practical session
physical characteristics on field. (group work) with interactive
discussion, including presentation of
results
2 | Knowledge area.2: HyperfMulti- o | 1day
| spectral and therimal imaging g 3 S
Topic 2.1: Applications of | Activity details; Participants will be | 0.5 day
satellite imagery in precision | provided with a refresher background
agriculiure: Theory and Practice on different satellite imagery (both
commercially and freely accessible).
They will comprehend their distinct
features as well as limitations in terms
of their temporal and spatial
resolutions. They will realize potential
applications of those images in
precision agriculture.
Method: Classroom presentation and
interactive discussion
Topic 2.2: To estimate biomass | Activity details: There exists several | 0.5 day
and primary production using [ empirical models/indices to analyze
satellite imagery., hyper/multi-spectral satellite images.
' Available images will be used to
Topic 2.3 To estimate plant stress | demonstrate  field estimation  of
(e.g. water stress) using thermal | biomass, primary production, and the
imagery. plant evapotranspiration.
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Method: In-class practical session
(group  work) with  interactive

discussion, including presentation of |

results _

| Knowledge 'area”j}' T A
- |"Geoinformatics: S

Topic 3,1: Geodatabase and web

(IS as decision support system for
precision agriculfure: Theory and
Application

Activity details: Participaﬁfs will be

provided with a  conceptual
background on geodatabase and web-
GIS. They will discuss innovative and
potential  applications  of  these
geoinformatics-tools towards creation
of decision support system in

| precision agriculture.

Method: Classroom presentation and
interactive discussion

05day |

| Topie 3.2: To design a sample

geodatabase of plants disease and
pests infestation.

Topic 33: To  integrate
geodatabase and web interface as
Web-GIS.

Topic 3.4: To apply the developed
Web-GIS as a decision support
system for pests and insects.

Activity details: Web-GIS empowers
the use of simple handheld devices,
such as smartphones, to upload geo-
tagged images, process and to inguire
into its-geospatial characteristics — at a
remotely located server. Applications
of Web-GIS enables even unskilled
farmers to create and use these
database online, and to receive expert
advisory from remotely located
offices. This DSS eventually helps
improving resources use efficiency in
the crop preduction with timely and
appropriate applications of
agricultural inputs,

Method: In-class practical session
(group  work) with interactive
discussion, including presentation of
results

0.5 day,

i eehnolog

05 days

‘Topic 4.1: Use of ground based

{handheld) devices in precision
agriculture: Theory and
Application

Activity detajls: Participants will be
provided with a critical review of
underlying concepts in  different
handheld devices. There exists several
empirical indices that can be
conveniently measured using existing
sensor technologies. Participants will
realize some innovative applications
of these indices in estimation of
plants” putritional status. They will
also be able to distinguish in their
relative performances vnder different
working conditions (e.g. illumination).

Method: Classroom  presentation,
field trials and interactive discussion

0.25 day

Topic _4.2: To estimate plant

Activity details: Handheld devices

0.25 day
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nitrogen using ground-based non-
destructive  on-the-go  sensors
(active and passive sensors).
Topic 4.3: To compare the
relative performance and
etonomics of using different
sensors (active and passive) under
given working conditions.

such as camerps (RGB, NIR), SPAD
sensor, Spectrometer, IR filters, and
other laser reflectance sensors have
been popularly employed to estimate
several vegetation indices,
Performance of these sensors/devices
‘considerably  vary under  given
working conditions. Not necessarily
an expensive and highly sophisticated
device will always perform better than
other cheaper and  convenient
alternatives. Different sensors/devices
will be compared for their in-field
 performance -  enabling  the
participants to select most suited ones
to their spegific intended applications.

Method: In-field practical session
(group work) with interactive
discussion, including presentation of

[ Knowledge arvea 5: - Smart|
_|iirrigation and fertigation® '

results

Toplc 5.1; Use of wireless sensor
network in smart irrigation and
fertigation system developtent:
Theory and Application

Activity details: Participants will be
provided  with a  conceptual
background of wireless  sensor
network (WSN) for precise scheduling
of homestead irrigation. They will
realize how conveniently computers
and electronics can be integrated using
internet technology for conserving

precious  agricultural  inputs by
improving their application
efficiencies.

Method: Classroom  presentation,

field trials and interactive discussion

Topic 5.2: To program and deploy
air, soil, water and plant sensors —
necessary for determining crop
gvapotranspiration and crop water

‘reguirement.

Topic 5.3: To integrate, monitor
and manage homestead irrigation

through a
| schedule.

pre-determined

Activity details: Drastically reduced
prices of computers and electronics,
and wide accessibility of internet have
opened innovative opportunities of its
application in agriculture, Appropriate
sensors can be placed at desired
focations to collect real-time status of
different  indicators, which  can
eventually be used to operate a smart
irrigation and fertigation facility.

Method: In-field practical session
(group work) with interactive
discussion, including presentation of
results
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Activity 1 - Deliverables

Deliverables Delivery date

List of p&rﬂczpantg : . :,Waak L

.- Workshop paesentatlons and othsrrtram g{materl W%k 12 _
Workshop réport ' ' o Week20 ot

One of the post-assistance plans, as identified by the NSTDA (National Science and Technoiogy
Development Agency), is for a pilot project to demonstrate the use of agricultural technologles in
the efficient use of resources. CTCN will assist the recipient in developing the plan for this pilot
project, providing technical guidance for the different components of the project. Expected activities
will include:

Organizing one stakeholder meeting (up to 15 participants) where the implementer will
provide technical guidance on the selection of the project site, scope and extent of project
coverage, type and level of technology to be tested, among others,

Assistance (on-the-job mentoring) in designing the pilot project, in terms of choosing the
experimental variables, modality of deployment of technology, cngaging local stakeholders,
etc. The project scope, focus area, and coverage will be the prerogative of NSTDA, who will
design the plan in consultation with their stekeholders, while the CTCN assistance will only
be in the form of mentoring and technical gnidance.

Activity 2 — Deliverables

Deliverables Delivery date

Draft pll()t p[‘D_]eCt pl.m

T35

Fmal p:lot pmJect plan

T Wesk 40

2.2 Synergies and Baseline Setting

The CTCN assistance builds on the activities carried out under a number of workshops that the
recipient has aiready been part of. Some of these include:

Workshop on innovative research for sustainable bio economy and plant science, organized in
collaboration with Research Centre Julich {Germany).

Workshop on plant phenotyping, organized in association with Research Centre Julich
(Germany).

Short-term training program on smart irrigation and fertigation and precision agriculture
technology, organized in collaboration with some universities in Israel and Thatland. '

Apart from these, NSTDA and its partners are carrying out research projects on precision farming,
mostly related to cassava crops. Some of these are listed below.

Research project to study water stress and nitrogen content in leaf and canopy of cassava
using spectral reflectance and thermal sensing.
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Activity 2: Technical assistance in designing a
pilot project hased on the workshop outputs

2 experts

| Stakeholder meeting

2.5 Main partners

Stakeholder Role to support the implementation of the CTCN
assistance

1cant and prlmer recewarrof.the techmcal :

Khon Khae 0 Un
Kasggsart Unwe_ 1ty

_Othar unwersntles (AI’I‘ Thamassat etc) -

2.6 Indicative budget
“Activities B R Estimated Budget (USD)
| Activity 1 28,000
Activity 2 18,000
Measures, evaluatton and learnmg 3,000
Towl B YT

2.7 Gender considerations

The assistance will address gender considerations in the following ways:
(a) At least half of the participants for the workshops will be female to ensure gender balance.
Compared to other Asian countries, Thailand has a relatively better gender parity in the
workplace. This CTCN assistance will seek to maintain, or even enhance, this parity.
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» Development of specific nitrogen, phosphorous, and potassium fertilizer application rates for

cassava production,

+ Sensor technology for water application in cassava production.

L

productivity,

Physiological responses in relation to water and fertilizer management for increasing

The CTCN assistance is expected to build capacities of participants into developing and enhancing the

technical components of s‘uch projects.

2.3 Timeline

: .arkshop on-
r ﬂcwnt use gf res

2.4 Expertise required

Activity 1: Capacity Building Workshop on
“Technologies for efficient vse of resources in

Agricultural sector in Thailand

ll?lant phenotypmg, den51ty mapping and ymld
| estimation, 3 pefson days. (mcludmg preparatlon)

- THyper/Multn spectral and- thermal 1magmg, 3 pcrson

| (including preparation)

| expert L 1 days (including praparatlon) i
lexpert, | Geoinformatics, 3:person days ((mclu ng Pl‘ii:paration) _
, egbéﬂ. e 1'Sensor technolo.gy,.B person days ((lﬂélud1n 5 .
1 expej_rtl : {' Smart lrr":atlon and: ufertlgatlon, ?li.person dayi T

- 3 ::Coordmatmg waor op P“’P
5 5_‘person days '

activities, 1 5

" | 20 parficipais; 5 days; TFreld vist,
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Ensuring gender balance among the participants will be an integral part of deliverable-1 of
Activity-1 (list of participants). NSTDA will be responsible for this listing, which will be
discussed with CTCN and the implementer prior to finalization.

EY
}

(b) The workshop contents shall be designed to ensure gender inclusiveness. Women form a
significant fraction of the workforce in the agricultural sector in Thailand. When seasonal
migration takes men away from the farm for several months a year, more responsibility is
placed on the women left behind as de facto household heads. This contents of the workshop
will, thus, look at technologies that can be implemented in the field by both men and women.
The workshop discussions and exercises will also be designed around this aspect.

2.8 Risk identification and risk mitigation

Risk

Consequence

Probability

Mitigation measure

4

training wmrkshop and itis

key pamcapants may no
available for the worksho]

This assistance will involve one”

1mperat1ve th t'key 'artlmpants 1 Will havé“a
| "cascading effect | .
o | CRCATIIE ST | Low

ion, - | onthe expected- |

ese. | outcomes. :

TTobe safe, _phﬁicib@ﬂtﬁ .

will be invited through the-
roper chaqhels, -wg]l in

.attentum of pam pants
entire duration of the workshe
would'be a ch_gl:lenge'

E outputmay not- dinm .
be achieved.

‘| designed to avoid
‘cmonotony’

workshop actw:tles Mli bc

3. Long-term impacts of the assistance

3.1 Expected climate change-related benefits

CTCN climate technology impact

Anticipated contribution from CTCN
assistance

Climate technologies adapted to national context
; are identified and prioritized to enable their

The assistance has the potential to
f’ac111tate the upsca]mg of precision
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deployment and/or transfer in the requesting
countries

New natlonal Technotogy Needs Assessment
(TNA) and Technology Action Plan (TAP) as a
result of the response

Progress made agalnst mitigation objectives (i.e.
energy and carbon intensity reduction) as a
result of the response

Progress made against adaptation or resilience
objectives (e.g. climate vulnerability index
improvement) as a result of the response

le 10 prov:de techmcal
tioners/farmers who'in*

New mitigation or adaptation technology
projects/initiatives implemented as a result of
the response

New or strengthened policies/ laws developed,
approved and enacted as a result of the response

gomm emmmmm e s

=]

10

11

12

13

‘‘‘‘‘‘‘‘‘‘‘‘‘‘

New policies/laws where climate change was

mamstreamed as a result of the reqponse

Cou ntry mtegratmg climate change mitigation
and/or adaptation issues into its planning and
pohcnas as a result of the response

D o o G L MM L i 1 AL -

New or strengthened Public-Private Partnerships

(PPP) created directly as a result of the response

t
B
i

New or strengthened twinning arrangement

created as a result of the response

Capacities to access and attract public and
- private finance increase to enable financing of

technology deployment

Post-response intervention funding attributable

to the response.

1
|
|

A netwcurk of pmcut:oners:f’ommad

“The _oqmry plans to mltlatia a pilot
prOJccl t0.testbed the concgzmﬂd
techne]ogtes Itis assumed that n-~
country ﬁ,mdmg_ls avallablﬁ for such an

Framework and ana]ysua of local productxon
developed to enable deployment of national
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3.2 Co-benefits
Sustainable Development Goal Contribution from CTCN
) assistance
i 1 | End poverty in all its forms everywhere ‘Efficient use.of resources in.
= _ \ agriculture will'help in-achieving
! ’ food security, thereby
{ contrlbutmg to reduction of
i; poverty o
"2 | End "hiih”ge} , achieve food security and improved “ Effiméﬁi use of resc;urccs in
nutrition, and promote sustainable agriculture agrlculture will help in.achieving

food securlty

3 | Ensure healthy lives and promote well-being for all at all

4 | Ensure inclusive and equ:table qual:ty education and
promote life-long learning opportunities for all

8" {"Achieve gender equality and empower all women and | Women trained inief‘ﬁ‘éi‘%ﬂt use of
girls resources:will empower them in
their work (:Dmmumty

"6 | Ensure availability and sustainable management of water |
and sanitation for all

7 | Ensure access to affordabié:’sﬂ_e“liabl.e, sustainable, and
L modern energy for all

8 | Promote sustained, inclusive and sustainable economic
growth, full and productive employment and decent '
work for all
9 | Build resilient Enflimzistructure, promote inclusive and |
sustainable industrialization and foster innovation
10 | Reduce mequallty within and among countries
" 11 | Make cities and human settlements inclusive, safe,
, resilient and sustainable

12 | Ensure sustamab!e consumptlon and productmn pattems : . )

13 | Take urgcnt action to combat climate change and its ' "’I":ﬁi‘é-t@ckh_ﬁ?éﬁ aMSSlStEmCBISﬂ
impacts response to climate change, By
! training practitioners.in efficient.
| use:of fesources, this technical
assistance will participate in
Thailand's 'preparediiess to
climate change- 1mpacts and.
'c_:f-_fp' R to reduce GHG ermssnons.

P S Y SR SN pra——

14 | Conserve and sustainably use the oceans, seas and
marine resources for sustainable development

15 | Protect, restore and promota sustainable use of terrestrial
ecosystems, sustainably manage forests, combat
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Y desertification, and halt and reverse land 'dérgradation and |
halt biodiversity loss
716 | Promote peaceful and inclusive societies for sustainable | -
5 development, provide access to justice for all and build '
affective, accountablie and inclusive institutions at all
levels

. 17 | Strengthen the means of irﬁp]ém&:ntatfﬁn and revitalize |
the global partnership for sustainable development

3.3, Post-assistance plans and actions

e Carrying out a pilot project to demonstrate the application of technologies covered as part of
the CTCN assistance package.

o Develop new technological products such as resource maps {e.g. water map, nitrogen map) to
enhance resource use efficiency at various spatial scales,

3.4 Monitoring and Reporting of technical assistance results and impacts

Expected activities and milestones under this assistance are explicitly described in sections 1.3, 2.1, 3
and the performance indicators table below (see also log frame in annex). Activities progress and
deliverables will be monitored closely by the Lead Implementer of this Response Plan with the
collaboration of the NDE in Thailand, the request proponent (NSTDA) and CTCN. The Lead
Implementer is responsible for verifying project progress against timeline, associated milestones, and
communicates these results to the NDE and CTCN. At the end of each activity, the Lead Implementer
will provide a short summary of lessons learned of the activity reflecting on the progress, successes
and challenges encountered during the activity. Every month a teleconference with country and the
implementers is held to communicate the state of advancement of the project, challenges, possible
needs for adjustments etc. The Lead Implementer is responsible for planning these. All suggested
changes to the activities, processes and/or approaches as outlined in current response plan must be
accepted by the CTCN and NDE before they can be applied.
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4. Signatures

Signatures of the requesting country

NDE Haional Jatemer Tedhnoass snd Request Proponent (N 4{) amal Buence EMO\ '\'w\f\"n(}l@ \I
Frnouadion Tokio Othvee SHhazlond ey e\omm\ Pae Y\C\é CNSTDA)

Name: Suxadhes Sathitwnayal Name:  Thaweehnk Koananis ool

Title: D}-,ecj\-@n’ ot 'Emejm w»—é%w{:rmw'\'ﬁtle: VTQ}S\ Q'V\t U" NSTHA

Date: g M@ 2014 Depl.  Date 31 Hay 20t

Signature: - . Signatore:
Q@/\WW TF, )

Signatures of the CTCN

CTCN Director Climate Technology Manager

Name: 7 ¢/ KA s dw,ﬂm Name: & ASoN S0 LaSLE©

Title: ﬁ/fzézm& Title: CANATE e L A
Date: @3, /0Y r/{ ) Date: 4n 4 ,2} .

Signature:

é/ﬁ/ i L Signature: aﬁm }h—fé
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