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Agriculture is a key economic sector in Cambodia. The Agriculture Ministry estimates that as of June
2017, the sector employs 40% of the country’s population, and contributes about 26.66% of the GDP.
Rice is the most important product, contributing about half of the agricultural GDP and using an
estimated 3.3 million hectares of land.
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Subsistence agriculture is the main income source for most of the country’s rural population.
Smallholder farmers generally have one rice crop each year, mostly rainfed since cropped area
equipped with irrigation is estimated at only 10% of total agricultural production area.!
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The sector is affected by various problems including limited infrastructure, underdeveloped value
chains, water resource and land degradation, and plant pests and diseases. It is also highly vulnerable
to climate-related hazards like droughts, floods, storms and strong winds. But while climate poses
risks to agricultural production, inter-annual and inter-seasonal variability can also provide valuable
resources. This means that information on climate fluctuations could help inform decisions for
effective management of farm-related risks and resources.
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Currently, weather and climate information from the Department of Meteorology (DOM) is not fully
integrated into farm-level p!jngirjg and decision-making due to the following gaps:
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e Limited access to climate information by farmers
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e lLack of guidance in processing climate information into potential impacts and advisories
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e Weak or non-existent feedback mechanisms between end-user farmers and DOM
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1 Raitzer, D.A., L.C.Y. Wong and J.N.G. Samson (2015). Myanmar’s Agriculture Sector: Unlocking the Potential for Inclusive
Growth. ADB Economics Working Paper Series. https://www.adb.org/sites/default/files/publication/177652/ewp-470.pdf
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FARM School
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The Forecast Application and Risk Management (FARM) School program addresses some of these gaps
in forecast generation and application in the agriculture sector. Designed as a season-long series of
interfacing among forecasters, extension workers, and farmers, the FARM School is a multi-tier
learning-by-doing capacity building program customized for farmers in speciﬁc areas.
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In general, the FARM School process aims to enhance farmers’ understanding and use of multi-
timescale forecasts in farm-level planning and decision-making, thereby increase agricultural
production, optimize use of limited resources, and maximize economic benefits. At the end of the
season- Iong program, farmers will be able to:
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e |dentify weather, water and climate-related issues and constraints in relation to agricultural
production, ,
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e Familiarize different weather/climate parameters, terminologies and instruments,
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e Understand the importance of multi-timescale information (i.e., historical observation, short-
, medium- and long-range forecasts as well as climate projections) in farm operations,
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o Identify appropriate risk and resource management response options,

HOEN WS AR UFRUN SHW USRS SN S
SIMWSGMEIRUHMGISIFichsSHoIchSiSgjim UNSAwW
§HSmmmMms

e Utilize location-specific and cost-effective risk and resource management strategies as
applicable and necessary to address weather, water and climate-related risks,
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e Assess the economic value of integrating multi-timescale information in planning and
decision-making,
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e Document experiences, insights, and good practice cases for dissemination and further

adoption.
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RIMES’ FARM School curriculum and training materials is customized for Cambodia context by
technical experts from the General Directorate of Agriculture (GDA), Department of Meteorology
(DOM), Agriculture Research Institutes and Extension Office among others.



The FARM School Program
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The season-long FARM School Program is very participatory, practical-oriented and discovery learning-
based. Composed of four parts divided into 11 modules, the program starts with a Training of Trainers
(TOT) with experts from relevant agencies, agricultural technicians, extension workers and farmer
leaders as participants. Trained agricultural technicians, extension workers and farmer leaders will
subsequently train progressive farmers. The latter training may be conducted each season until
capacity of all local farmers is enhanced (see Figure 0-1).
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Figure 0-1. The FARM School program

ISE _ FARM _ School
IS ARSI YIS AR URSHANRUSIHRAOINESRSH DI o
N RN G AM BRI MIGWMEEIT SUE R ISRUENURS /

T,SﬁSBtiji’]f‘Tﬁf‘ﬁ‘?J%ﬁim ﬂjwiﬂﬂiﬁ‘lihﬂﬁ@ﬁﬁaiﬁiﬂ
f”ﬁ‘HiﬁZiS S%ﬂHﬁGﬁLﬁﬁISﬁh’im fum™ mimmiﬁﬁimmimmNﬁ

miggmmﬁmSJumg‘lﬁw:mﬁm§Sﬁqﬁmﬁﬁmﬁ‘§gm@jﬁﬁﬁmﬁnSmsf&.’mi:ns&;
BT

The FARM School program is piloted in the provinces of Battambang and Kapong Speu, in the districts
of Samroang Torng and Thmor Koul respectively. At least one farmer group is formed for each
district/province during the pilot run of the program. This may be scaled up in the next season based
on insights, receptivity of relevant agencies and local agriculture staff as well as on availability of

resources.

FARM School Modules and Sessions
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The program is comprised of four parts divided into 11 modules with 1-2 sessions per module. Table

0-1 outline the modules and sessions

Table 0-1. Modules and sessions

Module
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Part A. The FARM School Program (/= A A& diS FA

Introduction to the FARM School Program
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Session
5

1.1 Learning Contract
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Part C. Application of Weather and Climate Information in Farm Operations
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1. Module One: Introduction to the FARM School Program
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This module introduces the FARM School program and discusses the objectives and expectations of
trainers as well as participants. It also collects context information for profiling, and subsequent
customization of the modules/sessions.

9.9 AguspismMil]S
1.1 Learning Contract
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The FARM School program uses practical methods of teaching and learning, encouraging participants
to steer their own learning process. Because of this, a session on learning contract is required for
trainers andmpar:cicipqn:(s to discuss expectations and set agreements on the following:
UIHSSSIRSSHUMUWRUAN:UAMIUSREMGUIY
e Foster good relations with trainers and co-participants
IR EASH g SMICUILSRIGHITURUSAIINSGS ISR
SHAMIHSIBUIAEPGUIBEMY
e Encourage participation and sharing of experiences/insights/good practices of everyone
Im‘ﬁ‘r‘—\”HﬁJﬁ‘IJIU‘ﬁi‘jmﬁuT:Z‘]T,ﬂSNL‘FTHS‘:]IUW UJUSI?SUGLHSﬁ‘IF’HL’U‘FﬂIHSiﬁShU
mﬁ?%wgw&*gtﬂshﬁmﬁasmmmmmﬁﬂ
e Promote openness to learn new things and remain updated of practices and technologies
related to agriculture and climate
mﬁﬁﬁ%l@‘ﬁmﬁ‘lﬁﬂSML‘HS&‘F’]‘III‘HWH&’HUSU@UI miiﬁmmﬁzmmwh
SHAFIANIENIS TR SO
e Emphasize continuous learning and improvement based on insights from the field and from
research
S gisisimnissgiSiwmicaiivsusfunnss ISR
SHMIHSisyisigusgmRisis)s
e Ensure sustainability of the program by sharing experiences/insights/good practices to other
farmgrs
HEGUIHSTHHUSIWUNEMUsSsaimiilocuniss olsisuaniuamu
Participants must understand and agree to the above from day 1 of the training.



9.9.9 1IMUUANGg
1.1.1 Objectives
ISIGHUMUISIENS(HAGUILAISHG:
At the end of the session, participants should be able to:
WIEARYTSE FARM School SHE1ARIFNIUATN
@ Appreciate the FARM School program and process
AN SMIUNHAG ISR GOSN MIUNNSSaRMIuUMNUAYTS
@ |dentify their expectations as well as commitment to completing the program
AFApHOEN U usRUSHUSHUAMIARSARRAYTS
@ Discuss the goal, results and expected outcomes of the program
ANUEUANUNMIUSHESGUIUIRNIIS]S
@ Know the trainers and co-participants
9 9 18 iU
1.1.2 SSssion Time
iHiSSESIMWINUUinUth mo &
The session talu<es about 30 minutes.
9.9.M UBNIIRUEIA
1.1.3 Materials Needed
UMNAHA ey ugnSs SEUMIMUmMSESNIUMNNNS NSig 15
SHNSS SHIFMINHUAMIEY G288 90SAIRIUENSSY) BoE 90y JGMsHhm
BT o
10 Photos (20x10cm size) of weather, water and climate-related events (e.g., sunny/cloudy/rainy
weather, flood, drought, etc) cut in half
e ani=UTH
Meta-cards
[Fened A0
F.Ep charts
s
Marker pens
9.9.c M=)
1.1.4 Guide

ins§ 9 mianSitm®yfiE FARM school
Step 1. Introduce the FARM School program, speakers and participants

HRUBUEUTN ST mYMnIRUSRIg anGuy
WARIUNRAIUSS IR U SME S

1ISTNUIBUHAGUIESTIHHUIESIUSSMAS UM UL N M
OEESlRIRIUMASUNULS) S
iIShnusGmIUMASUNUISITTWSMgWIRSIg RS sudiw
HESIRATINSIENNIWAMSNHUSSIEUONSAIUCISY USIUSAITINSUMWw:NNU  m
S1ISgmsinfaicswinwinnsiiun: aimsSy mﬁﬁmgﬁﬁﬁ%ﬁﬁ FARM school ¢
OFSAEICSIBIINUSIHMIUSSTE NSRS

HEUBUNE ARSI UAMIONMNSUUNHAGUISHNIUSSAZGMMIa RS MU
AIRISIEREEN AQ

The session starts with an activity. The facilitator introduces the activity, which requires participants
to take one half of the cut-out photos. Once all participants have his/her half photo, they should find
the other half. On finding the other half, the pair introduces each other and discusses the photo they
get. After a 3-minute introduction, pairs are called to introduce each other’s name, background and
FARM School program expectations to the bigger group. They are also asked to identify/describe the
photo they got. The facilitator notes the participants’ description of the photos as well as their
expectations in the flip chart.



iIshimuizugsneEchSinSIgsuiw
pRUBUNEMSuaAMIANMSUSSSHISMINMYWwEATGUIEIEgjAunsSiumsSus]

UUWAmS MY Sl
SHmmMumaiEuthyumsissgiSmMInpAINuEUSMIEURHUNSSW  (FARM)
USUURHMUBUNENUNMSYTS FARM school
IRUMASHESIRUNBHESIWHENSHAINY (GDA) SHHESIWHMENSENSWY (DOM)
U SAIFISO UNDP SHNSWUIIGMSO RIMES q

HRUPUNPUOMApREmUuEISiEm, enSm SEINUTNHSIZIUN™YTIS FARM
school

Once everybody has introduced themselves, the facilitator goes through the photo description and
work with participants in identifying a common theme — weather, water and climate, which is the
basis of the Forecast Application for Risk Management (FARM) School Program. The facilitator
subsequently presents the FARM school program, an initiative between GDA and DOM with support
from UNDP and technical assistance from RIMES. The facilitator discusses the FARM School program
goal, process, content and implementation timeline.

2ims§ v AMMPOMEANSRIUNERTGRIY SHERM{EUM{EI Y (HUSH
Step 2. Discuss expectations of participants and facilitators/trainers

pRuBUNPURIsEmamnnismiidnsmugasuisSiunicathGoms

et T A=A N [ a I= R

The facilitator goes through the list of participant expectations and categorizes these into three as can
be seen in the following table.

MmNk 9.9 /gismidnnes
Table 1-1. Sample expectations

Within the Program May be Accommodated Cannot be Managed
MYWHRYIS winumEiss SSHIGRUFRHOTS
Discuss fertilizer and pest | Provide financial support to buy
Learn about weather and climate management farm equipment
HSfimsmu SRMmms) | ARPHAMIBUSE | ZUSSUWEUS ML
&N SHAMGH OCnuisSinRGe

Discuss impacts of natural disasters on
agriculture productivity
UAPARUUSMUISIFNBNSNWS
gnSishiinlaRusdny

Identify potential Provide credit line and loan
suppliers of farm inputs | RIUNSZ[IUSIHTHNS
AUNSNHARSNE  (SHCASY

. . . Identify potential market |Get support to market/sell farm
Identify ways to manage climate risks yp PP /

, Pooley e a2 and price for produce produce
SANSIGIRYAURRUNSHAWRM]| . L o . . e o~ . =
LIl L‘:Iil‘ﬁ ﬁﬂﬂﬁgiﬁyﬁghﬁig WL‘QEmSiﬁjigiﬁjﬁmﬁiﬁm
, UENUR SR SNURORY

AIAMMAPHAMIIT R SAIUNHAG IS SN IS SERMIETURRAMINRS A SN
ieiguchsSununshifumgis
ISTNUIRUAMIARSHEICSUIMAMSTRGNUHNBUNHUIRURMITARES MU
MYt FARM School SSEH1FIE

Discussion of participant expectations is important in order to manage the said expectations early in
the program. Once expectations are clarified, the facilitator outlines the FARM School program
expectations as follows.

NG 9-19 MIENNSRIUARYIE

Table 1-2. Program expectations

Group Individual
LS LIEify
Teamwork and collaboration in completing activities  [Attendance and punctuality
and learning ISENSSHMAMIFNININULN




MNEMINEY
SRAGUNMISIHRMIUINMUREMNS
HAIAp

Willingness to share experiences, insights and good
practices with other participants
msﬁgnméejf@ﬁifmﬁugﬁtmmé
GiNs=

Openness to learn and try new ideas and practices
ORGSR SUESHMMANESSS
SHMIHSIEGY

SHMIHSIESUINMPWHMNGIY
Willingness to share experiences, insights and good
practices to other farmers in the community

Accountability when making decisions based on

CIEICON SRS EUERo S gjéﬁrlaezj siishinuiSminuosaisiul
SurIHSIaSpIIsimgmRisis)sision m“:‘fgm'sﬁL” = C e

UUNRUS

tins§ m vidsmid]uSENURYTEFARM Field School

Step 3. Establish implementation arrangements for the FARM Field School.
USUANIHUMITRSMIUAYTIS R UBUNBUSHAM AN NYWHASUIEHAMI]
UGMIHSISTRUNSISINMSSuEUsY s FARM Field School
N WIRA UG SANIUNHAG IS SHAENININ1S) e

After outlining the program expectations, the facilitator shall discuss with participants their preferred
implementation arrangements for the FARM School program based on participants’ availability and
other factors.

NG 9-m SifSaismiuiEs
Table 1-3. Implementation options

Venue Timeline Remarks
SmisH UsSaNsS 1N§jH9
Pilot district :/r:egl::m delivered weekly over 8-10 Participants go to the district office
(IR AN Y] RUTSUEEIE G8b 90mT HEGUISTMITUN OIS SY s
Pilot district Program delivered over 1 week Participants go to the district office
[N AN AYISUEES] oo HAREGUISIMTUNGWR RGeS

Program delivered weekly over 8-10
weeks
AYIGUENS1ST GEU 00wt

Facilitator goes to commune
ﬁﬁmuﬁumﬁmigmmnsﬂm Sw

Pilot Commune
WaNMH Y

Facilitator goes to commune

Program delivered over 1 week
HEUBUBUISS1I00nsimSw

AyiRuEiss] oo

Pilot Commune
WaNMHYjH

9,18 MERFHE SH MINAIH
1.2 Profiling and Assessment

samsuimiugusSssSwgist UTHAGUIBS WU UL 9
nwSiulrmiHsSisth&Tun AINENWUIEIES NUSMNTRUENS S

ARG GAEIMIUIMS I
SIERSHAMINWSIVEITSUUISIHRICU]SSHIFIRUMGISISITNS

10



This session focuses on gathering background data on the participants and the target
commune/district. It assesses the practices, vulnerabilities, existing capacities, needs as well as
requirements of farmers. The profiles and assessments are then integrated in the modules and
sessions, where possible.

9.19. 9 S UANG
1.2.1 Objectives

ISIGRUNUISIENS(HAGUIESISHGS
At the end of the session, participants should be able to:
SUUIMATNSMNGISTIS MOMWIKIEN: IgSMN 1GAEI SHeSiimmi

@ Outline their background, vulnerabilities, capacities, needs and requirements
OMSPHAUINEMUEmS A SHUMMSIASHSHIMUmMMMSIEHW [uMiuinss

ﬂ ©. Discuss common weather, yater and cIimate—reIaLeclchaIIenges in their commune/district

AUNSWS NI SHSIMMIPNIUIR UENSIUMSNIUIS YRR PO WUmu g

@ |dentify potential strategies and solutions to address the challenges

9.19. 19 1!

1.2.2 Session Time

HaISHONSHSb SIS AT 001§ ¢
This session takes about 60 minutes.
9.19.m LN IR EIAg

1.2.3 Materials Needed

Uljjfﬁﬁi Assessment survey qustionnaire (please see Appendix A)
1558183 AO Flip charts

Lﬁz‘—]‘ Marker pens

9.19.c mMitansy

1.2.4 Guide

Sin=§ 9 MIGINMUMaIRE
Step 1. Filling out of the assessment survey questionnaire

ufingns:AaunmusigumnuimuiSgmsSinoiswRicnsunuisioHAg S
FARM _ _ School 4
‘ﬁhﬁjﬂﬂiwmH‘ﬁGmIEBSHﬁSﬂJQﬁ‘IMUImmumi‘USIIS21:?8%731_1[‘}1{121_7%[1}1?‘]%’1%3—17@
@JIS‘GUJE‘UELHJIS T:TSiF’]L'UGWUiﬁ’T:TUﬂﬂ UmﬂmiﬁwUﬁﬂ

H‘r‘—\“GﬂJII:TSh ﬁz’tﬂsmnswr—mmzmmmnmsawmut:gm@mmﬁiﬁwmst&mmmmm
SLﬁHLﬁimatwmj—ﬂmimimm S

MSIHRUHU B[S SIMERGUIBTIEUESHGHS
SHUNISIBISIWLDMETTS S

Ideally, this form should be completed days before the training to ensure that responses are
integrated in the FARM School program. In case participants were not able to accomplish the form
prior to the training, they may be asked to answer this before the start of the first day of training.
Participants must be guided in each question to ensure they understand and are able to respond as
accurately as possible. Additionally, the facilitator must ensure that participants who are unable to
read and write will be guided accordingly.

Sin= S b UIEMIFEA VMUY MAMEE: fgomitsdusms
Step 2. Develop a hazard, exposure/vulnerability as well as resource map
HRUBUNLUIGRERGUENHEGSS ¢ 1simuy e SRISmiungsis

WU MO NS A SHSHRmS M §m
SHMMUmMAIRUNSENUURSUTSUSINHY 1 HAGUILE]
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SunSAEMEiuSMIuUNMaRgGMUANSS TN SEY Sipi
iZuisifaussizusasgwon s

The facilitator asks participants to form 4 groups according to commune/district/province, and
instructs each group to draw in one flip chart their commune/district/province and indicate the most
common weather-, water-, and climate-related hazards that affect specific areas. Participants are also
asked to identify the location of their farms as well as the nearest water sources, agricultural
centers/offices, markets, etc. where they get any means of support/assistance.
USWUT:TF?L‘HI:IQWNIS Lﬁiﬁmumﬁ*tS‘iﬁﬁmﬂmamtﬂﬁmumpnﬁammiwmmﬁiﬁt’.u
us: 1S‘lﬁtﬁ'{pﬁjmﬁummﬁiﬁet:muji_ﬁwmmﬁiﬁmGLﬁULﬁmumpmamﬁHMIQ 9
Qﬁtﬁﬁ‘j—ﬂmquﬁmU_‘ighﬂ’@gtum@%t%1m%tgjh§tﬂmjlﬁuiﬁﬁurrmn jS:m:imﬁ‘mh @9
The groups are then asked to outline in another flip chart the most common challenges that they
encounter in their farms, and how they manage these challenges. They may also list their proposed
strategies for managing the problems (see Table 4-1.

MNH 9-C [EISUMUAE SHIIOM [ANUTEUTIUMTg]L
Table 1-4. Sample challenges and proposed solutions
Current Strategies to Address

Other Proposed Strategies

Challenges Challenges o, o
UMWY WS AN RIS HAIR UL gi%ﬁg@m&tﬂmgjmwmmimam
SISO
-Improve existing water sources and
irrigation
imsginsiRimisusangs
Low yield due to drought SHUASIIMNGIU

§ SN USTUIENWan g?gjﬁ;ggggﬁﬁ -Introduce drought-resistant crop varieties
BT ar g OnnNEamigussSoiEn:n
Hpuss
-Provide drought forecasts
ASENSMINNAIMIEN RS
Pest outbreaks during the |Use of costly pesticides and -Guidance on integrated pest management
dry season insecticides method (IPM) from agriculture office
SIS UAGIHESIER (OO uEUsOsTE [MInSIOUhSUERAESIRA
IBIChH uEssiggn ySmuny
-Forecasts of heavy rainfall from DOM
Crop d ﬁjmﬁﬁimmiﬁ]ﬁmﬁ@hmﬁﬁ@
: p damage due to heavy UJFTMSEFTSUJB
rainfall None .
mﬁj%’ﬂg\,nflmﬁt&nm S -Advise on appropriate response strategies

from agriculture office
IINSW SN IBIUNBDS SR
=]

b

Sllalalai=als
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2. Module Two: Weather and Climate

TSI A USSUTINAMUISIERINUAMDW
[UINUTE UM U S SS W NS M UE S EE RN U IS SH
URIENIIUI U mo S
mm8mmmﬁmﬁjmtﬁm%ﬁﬁmSmmUImmt’mamﬁmj—ﬂmmmﬁmsgfﬁmm‘?ﬁiﬁmg
= IS HAIUANMEIRUIIDHES S UthS q
S HEMUUEDN mj—mmﬁ*enmsmmmmﬁtsﬁﬁhgmmamﬁﬁim Imm‘amﬁ’ig
Lh_TUIL“Imiwmj—ﬂf’ﬂmmﬁu-‘.ﬂ’]mHmmﬁBﬂﬂBt{]Eg’EIQﬁS‘i‘ﬁ“hjm 1T

Weather is the condition of the atmosphere at any given time while climate is commonly defined as
the weather averaged over a long period of time with the standard averaging period of 30 years. The
difference between both terms is summarized by the popular phrase "climate is what you expect,
weather is what you get”. Weather shows the condition of elements in a given location and short time
period, whereas climate shows the general or average condition at larger scales and longer time
periods.

9.9 R ATSHIM AT

2.1 Weather and Climate
mAumSISFMEmAnSYEITSIHsuUmsnuursSs . Si§s Sy
HSHEATNU AYGMUINULESTHISHGISIUNN
HIMUm S SEICSHARE WO N IBREGT
annmMmnSHSmIa|RIguEihSYOIEgjSansSUIR SHMUDHE |

The climate of a specific location is affected by its latitude, altitude, terrain, persistent ice or snow
cover as well as nearby oceans and their currents. Climate can be classified using parameters such as
temperature and rainfall, which are used to define specific climate types.

19.9_ 9 iM U NS

2.1.1 Objectives
ISIGRUNUISIENSIEAGUIDSITEH G

At the end of the session, participants should be able to:
URICAMNSUEINEmMSHM SHHM U

@ Distinguish the difference between weather and climate
SUNSMNSUEINHMS M SHEMUSS 9

@ Identify the different weather and climate elements
19.9.9 11N

2.1.2 Session Time
isismensinuuinut bo 8

This session takes about 20 minutes.

13
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2.1.3 Materials Needed

[HEneg A0

Flip chatts . _ ' _
IFENUIRUEISIMASIASHSHMSIUNmS M S M s
Pieces oj paper contairLing v!ordirglgted to weather/climate elements
[FRNUIRUENS MINNANSHATO S UHAIImas

P‘ijeces of paper containing short statements describing weather or climate
Ui

Marker pens

1 9.9 =1IThnsy

2.1.4 Guide

Sins§ 9 AandmsiiUAmRMMa ST

Step 1. Identify weather and climate elements

M USTINSIHAY I W WHRG U U AR TR U S IU S e
éﬁi—ﬂﬁ‘lﬁ]ﬁ‘lﬁ Shmﬁaaasﬁnmﬁs—nmm gmmmmﬁ:ﬂ
HRGUESUW IR NSNS MAITR U SO N U IS N IV SN A
yrmnmumnsyPosiossindi

e ‘r‘—l“]_‘i‘—l" wiguoUuoSINwWiSS I'Qﬂ»ﬂ‘ﬁ“‘ﬁ“ﬁiﬁimisawﬂwGU«‘Iﬁ’ImIS’ﬁ?‘—?«}ﬁﬁ‘m%ﬁ -
99 ‘F’HIUEI'H‘FTIQ“]IL'U‘FWGWJIS ﬁimiﬁ]ﬁim LIJH?‘—TGL'UJT:T
SHHF\“NE:TUNE:TEUIM Wit UJH?‘—\"GL'UJT:?&’ L'Ui:’(]ﬁ%ﬁiw't:ﬂﬁﬁﬁﬁfUI:Tﬁﬁ‘IF’]IUfUI—I‘ﬁ“GL’UII:T
SHATURTS R MIURIS S HI A SHEM S

The facilitator introduces a game where participants choose a piece of paper that contains
weather/climate elements and non-weather/climate elements. Each is asked to identify whether the
term written on their paper is a weather/climate element or not, by attaching the said piece of paper
in either column as seen in Table 2-1. Clarification for this is carried out with the participants and the
facilitator giving their opinions to enhance participants’ capacity to distinguish weather/climate
elements from those that are not.

SNH 9-9 S IUNmSHM U SRS

Table 2-1. Weather/climate elements

Weather/Climate Elements Non-Weather/Climate Elements
ISIUAITO S SHIMaItaS RO SITSMmSBMM A SHMMAITS
Temperature Flood
SN0 SeusSs
Rainfall/Precipitation Sky
Sialtsils Jw
Humidity Water
1NNy S
Wind Rain gauge
2] UnNSNaISsism|
Atmospheric pressure Cold
ENSSUITUN AR [Sehe
Topography Map
ISANSB Y iNsS
Ocean currents Soil

Sims§ b mitubsicAMNSUMINEESMMA SEMMAES
Step 2. Differentiate weather and climate

T,Lﬂ'[:TIﬂJHUST,w‘{:IJUNﬂ smjmmumﬁmmmBmmmmmﬁmsﬂmsmmsﬂmmﬁt UJILE’

TP EIS T SFIANMAS S Hfta s YrnFeIcn e
gasugEichsiuRicAMEE SSIuEUAMIOMAPIZUESEUSIUNESS o
SIHERUWEE HEEUNE
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geeSuwonimsprIinAsSuSisREiusnsISHgnUmsS MY
UM SIS S UsMIansSisiiHEicsStjusiuid) iSHmnrsRimu
The game is continued to build understanding about the differences between weather and climate by
choosing a piece of paper containing short statements that describe either weather or climate.
Participants are divided into sub-groups for discussion, with at most 6 people per group. The facilitator
asks each group to discuss the statement in the piece of paper, and attach this to either the weather

or climate column until all statements are cateogrized in a similar way as the table below.
SNH B-18 S SHREMUSHS
Table 2-2. Weather and climate

Weather Climate
Lt By HMMAITO S
It is stormy today Average atmospheric condition
IBISENSHe UASANUITUN MUY

Day-to-day temperature has changed
UEMNAMNADWIgiSTIowigmss
fuU

The temperature is expected to increase in the next 10 years
NSNS SINHMNSHESMIASISHIS]
SHINU 905155

Forecast for next three days is rainy
AUNNAINt MigiS]S1E)N

Scenarios and projections
ABEIRSHMIUIBIIYN

Long-term change
UiBUEUIInN Ui

Short-term variability
AMIUIUIUIUINUES

IShinuUNUERUEUEUERIOSHIBSuMIAnISISYw
wWwsSwnsShisisgRgisuEiy 38 1 ubRiunissmneiyUsenEmesSTHa «
Once completed, the facilitator goes through each statement and identifies whether the
categorization is correct or not. He/she distinguishes the differences between both terms.

1o MMHUIGHMISH SH{UChUuisSMInN™Ian

2.2 Forecast Terminologies and Probabilities

IR WPUSUAMISINSMISIMISUIGRUEGGERIUN MM SNHSIUN
SHisansesnnAInng AINARINTE RIS SMA N UM EAR[E S (e.
SUMNMH  G0%ISINULN  MoSitugy) Sgm (8. isioigh: do%isl 9k

ISIMUEIMNMOSIMUNY) SHSUMHABSNYMm (8. Sl 9B0%  Isiwinm
MOoFIUIY) 1 MINNAIMNSITERTEESMNESSTNIMNN
IBUMmMAMIUESRASS: ISMIHSISSUaRMIPEURHINSSWSHE SIS
To facilitate informed farm planning and decision-making, farmers need to be able to understand and
contextualize forecast information. Forecasts are often given along with terms like below normal (i.e.,
lower than 80% of the 30-year average), normal (i.e., within 80% to 120% of the 30-year average) and
above normal (i.e., above 120% of the 30-year average). Forecasts also come with uncertainties, the
understanding of which is key to meaningful application in risk and resource management.
HRUBUNDURIUMIUUSItisSigwriamapsieiiss .« Sn 8
1§§]U§n@mnu]ummmmrpﬁmm—n@ﬁﬁmSr[pgjmﬁﬁntjm SAIRRISHMIPURHEUN
SAW
The facilitator must link the insights from this session with discussions in Modules 5 and 9 to highlight
how forecasts may be used in crop planning and risk management.
19.9_ 9 imuUnnks
2.2.1 Objectives
1ISIGRUMNUISISISIHAGUILSINHG:
At the' end of the session, participants shouldbbe ab[e to:
NSIUMAEGNM SIUNMKRSYS SYUMSHSUMESY e
. @ Explain relevant terms like below normal, normal and above normal
TyRWUAICUISMINNMIANS IR U SMNEU(E!
SHESMNUIUUNIIUMNGINSAMISHMIIUGG Y
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@ Understand forecast probabilities within the context of accuracy, and its implications on
_ planning and decision-makingﬁ _ ) .

sjﬁigjmyﬁmgﬁwmigﬁLmms}atpmmmﬁjmgtﬁmngtmsmj
SHMNGIIGHIEGGHISAIENS

@ Develop the capacity to interpret and use forecasts in farm-level planning and decision-

making

9.9 9 iunm
2.2.2 Session Time
imsmEsinuuinut bo §
This session takes about 60 minutes.
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2.2.3 Materials Needed

§sSwrmnmums M) RUISUENUISSNA LR

Monthly cIirrlatoIogicaI raintall data for pilot locations _

[P A0 IRUEISHESWESN SIUNMBEYS SYMSHSIMREYM (UEIBUsMNE
3-2)

F‘Ep chart with definition of below normal, normal and above normal (see Table 3-2)

Ui

Marker pens

9 19 m =N sy

2.2.4 Guide

SinsS§ 9 MAUNIGARMNSUMINEMAN IUMBGYM ST SH 2aticsgm
Step 1. Differentiate below normal, normal and above normal
HRupUPguilnSIAispagumsisminpAngsiniS o pinmlgSSng
rus

asimismigRisiuuSmig RGN wigmulmigsubuifangy
Uisisn SniBEigns)sigumUusSIfsHINMUwSHIS|REGMmasumMmn iy
infjssju SHILNTI
snprRIsugigusmsispigsuimilingisusenigmmu
SRHSIMYIUN YW SHo AIUIUTUN M A
USNUISAMINNAIMNISIMUYIRUUSEUSFInNAInnRsEmyen Gl
UMNMBEYS SUM SH2MESEY e

The facilitator provides background on the basic science of forecasting, including methods based on
statistical techniques and numerical models. For instance, rainfall occurrence can either be predicted
based on historical observation or in terms of other parameters that have high correlation with rainfall
such as temperature, humidity, wind speed and pressure. Numerical prediction is based on the
evolution of the surface boundary conditions and its interaction with atmospheric properties. Outputs
from numerical or statistical models provide forecast in the form of probabilities of raianfall as below
normal, normal and above normal.

=0
1C

HRUBUEUIGRERGUEUSHEiwimws sSwEmpHusisumuiesm
ARZON 1I85taRURSHANRY tmm%@y%@ﬁjﬂﬁgﬂﬁgigﬁiﬁjhpmteﬁJtcﬂU
SWUNMHESGUS  SUM SHSUNMESUMIUNISUMNEUISRE SGMNEsSimmy 4

The facilitator asks participants to form four groups, provides each group with monthly rainfall data
for pilot locations of Battambang and Kampong Speu, and asks each group to identify the monthly
rainfall range for below normal, normal and above normal from January to December using the

following criteria.
MNL B-m MAUNISRUTANSHRERIS KRN
Table 2-3. Rainfall classification and range

Category Range (% of 30-year average)
=l uTenan
Below Normal < 80%
SUNHEY
Normal 80-120%
I
Above Normal >120%
SMNMRGEY M
Excess
1135138}
Deficit
=K
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[FESYWIUIESNMNHHUSSIRUUEn MAnIgSMIs]H UMY
SUMSHSUMAGYUMUUISY IUNAIREGUENMma Sy

Each group develops their own table, indicating below normal, normal and above normal rainfall
values for their assigned location as shown below?.

MNH B-c MITURISAUTEIMNSHAESISSSISHamssaThsSEuUR SRANNY

Table 2-4. Rainfall classification and range for Battambang and Kampong Speu

Battambang Kampong Speu

Month CNHERUN ﬁ“mkﬁm

i= Below Normal Normal Above Normal Below Normal Normal Above Normal
SUNMHEGYS| SUS  |[SUMBESYS|SWWNMRSYS| SUM | 20ESsys

January
gfi[n
February
A
March
1S 15
April
g
May
SedM
June
BEN
July
alsied
August
sfdum
September
al1L
October
F\Z[.'Lﬂ
November
iGm
December
ta

=X V]

o 2 2

Hﬁmpumpmtﬁiuw meamMmne mﬁl%ﬁlampu%ﬁaﬁ@ﬂu&’nﬁﬁaﬁ

—_~ 1 = Y

SYMSHSUMESEYS
mEesmegURSHessnEgUSsITMIUINmeanEemdnuwSasigivg 9
HSSWYMSWUSWAMSSHIHSHINUUMM S A AU 9

1I2aANNUESAESSMS NS MMKESGY M
iglRmmisizsigosymanowispuinumsiummsygsisianisowis) sy

On filling the above table with values, the facilitator must point out the differences in the value range
for below normal, normal and above normal between Battambang and Kampong Speu provinces. This
means the definition is location- and time-specific. Normal values in one province may be considered
above normal in Kampong Speu or another province. Similarly, normal values in one month maybe
below normal in another month.

Hﬁmyumnﬂmmﬁ‘r’pHmujﬁﬁmﬁﬁJL‘ﬂﬁlSIBﬁtﬁﬂﬁwUﬁSﬁﬁmﬁﬁJU@Um mﬁ&]m
F’]IwﬂJCTISIJ]UﬂUEWtﬂIﬂJUFﬂU ﬂiHﬂJBUﬁJHS B S«ﬁ C

After the above-mentioned activity, the facilitator discusses the climate profile of the pilot provinces
of Battambang and Kampong Speu. Pleasase refer to Appendices B and C respectively.

2To save time, the facilitator may ask Group 1 to work on the first six months (Jan-Jun) for Battambang province and Group
2 for the last six months (Jul-Dec), Group 3 for the first six months (Jan-Jun) for Kampong Speu province and Group 4 for the
last six months (Jul-Dec).
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Step 2. Discuss the nature of deterministic and probabilistic forecasts
Hﬁm]j:mmtammuni’am SJmmmmasqp UMM SH Sﬁﬁ‘lil’,"‘gﬁﬁmﬂim UJU‘FTLELTWUJ
t’(if’ﬁjmJif!ﬁﬂﬂi:ISIHSLﬁHLﬁﬁmﬁISi 154 f’ﬂjmvjif!ﬁﬂﬂ’i:ﬂSf*ﬁﬁ:ﬁﬁujmumiﬁt’ﬂﬁﬂﬂﬁiﬂmﬂ
EJEIJSIUEJCFIUL’U‘LFYISIFT]&BMT]BTSSmtﬁiﬁ]}ﬁQSﬁ&’nm@mﬁHﬁﬂ

[uiK)REnSHIS: mjpmmupmumtﬁimSﬁmmUisv
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The facilitator begins by explaining the uncertainties associated with forecasts, and emphasizes that
forecasts are not always correct. Forecast have certain levels of probability. If the probability of rain
is high, it means rainfall is most likely to occur. Similarly, if rainfall probability is low, then rainfall is

less likely to occur.
iIRginguuisugmupuguitnsiHcyeuoh SimmwiSpuiisussama

NONIUENMASINN AN SO SENATUS KU MASINN AN BT o
HEUBPUPUCHU FERGUEmUWAEUESSS. OFMUINIESISU
AUHUTR U SENUDNMNUGSS GOFNU SHNMNIUSHGIS 90U
H‘r‘—\“ijﬂjj‘t:m:iﬂjmﬂﬂIUﬁJL‘FﬂUUJIGMﬁL‘FﬂUUJGEUﬁ]_pHU?m

Gt@ﬁhﬁﬁmpumpmimﬁmﬁﬁmnmumtmuwtsw STl AO

SomMNRIEUTISUh MMy

To explain the concept further, the facilitator introduces a game of probabilities using marbles of two
colors, where white indicates correct forecast and green means wrong forecast. The facilitator asks a
participant to take (without looking) one marble from a container with 40 white marbles and 10 green
marbles. The participant identifies the marble color then returns the marble in the same container
while the facilitator notes the marble color in the flip chart, which outlines a table similar to the
following.

Table 2-5. Game of probabilities

Participant Whjte Si:een
HEGUIY Mnney NSiUSR
1
2
3
4
5
6
7
8
9
10
Total
% of Total
MICUWAFEUHSIARISRIBRUIARUERGUESSIURGSS . 908/
CASISUNANUNFIUY 1 HRUEUNPHUNUSZSENUDSIRINA U
INWHRSIRHUEAMSIMmAIWISMIGUSISNM SENAiusE 9 theswuind
ESENUUNMNGSS AFUSRSSSENIUY

QOFMUHIRENSSWNAMINNAINNSBET 0%

The process of taking and returning marbles is repeated until 10 participants have identified marble
colors. The facilitator then counts the total number of white and green marbles and everybody
identifies the percentage of white and green marbles against total. For instance, 7 white marbles out
of 10 is 70% correct forecast.

Sins§ m MinMAMYWHRGUIgOMIgaismMaGEhamigpRianiz e S{uchu
0Wo%

Step 3. Discuss with participants their receptivity to use forecast with 70% probability
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The facilitator asks participants their openness to use forecasts, including the level of
probability/accuracy/forecast skill that they may be willing to integrate the information in their plans
and decisions (see Table 2-6).

Table 2-6. Accuracy levels for multi-timescale forecasts
Forecast ) Farmer Requifemints Remarks
FINNMAINN ﬁ{j@iﬁﬁﬁum%‘mﬁi Iiﬁt}a‘:ﬂ"j
I]—TG:I{Q’ Daily
Mi% 3-day
Fﬁi}j 7-day
LUT:ﬁfB Monthly
[USIET Seasonal
mmﬁa@ﬁsmmmmmamgﬁmam mlifﬂﬂiiﬁt}ﬁ‘:}@‘l

iZusmInPAINIIUINUSNENSMNEUEIS SR IN T 1
FInNAINREIThSOChu g a st simuuIns iSO A

I NS SMNESISSIRMMAUTEULSGUIBULN UMM h
Hﬁﬁdmm@mﬁmﬁasm TmOARE T sAETag )

F’]ﬁ?f”ﬁjﬁﬁﬁ@81wmmﬁ“$ﬂﬁlﬁimim Hﬁ@mﬁms%‘iﬂf‘?aﬂ

Forecast accuracy differ across different t|mescales — short-range forecasts are more accurate than
long-range forecasts. The forecasts are also used differently by various users. Therefore, it isimportant
that training participants (i.e., extension workers and farmers at various levels) discuss their
information needs and requirements from DOM.
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3. Module Three: Weather Forecasts and Climate Outlooks

ﬁ‘lmmﬁ‘mnmﬁmmm

Summﬁamiammmmmﬁi:nsam mewS&mmmpﬁu%m%jimmjmﬁ?msmnm
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Weather forecasts and climate outlooks are very important for farmers to take immediate remedies
to address unexpected changes in weather or to alter their long-term plans and strategies.

M.9 AEFNRIANTE AU SN2 a9 SHINR™EIURT DOM

3.1 Forecast Products and Services of DOM

SIWHRENSEsSWY (DOM) AmsmmAmiigumsmanSguiRsSn
LﬁﬁmSﬁJSh%MSimgiﬁmisﬁ‘ljﬁjﬁ‘ﬁiﬂﬂ smmﬁﬁaaﬁswatsﬁﬁmipigmﬁaa’m
FisSamaISUTIUNAY SHAINNAIMNTSUESIUNNUS 98N8 (DOM) 4
The Department of Meteorology (DOM) is the agency mandated to observe, monitor and provide
meteorological products and services in Cambodia. This session encapsulates the key services,
mandates and products of DOM.
Mm.9.9 imuUNs
3.1.1 Objectives
1ISIGRUNUISISISIHAGUIDSINGS
At the end oj Ehe session, participants should be able to:
SSUTNSASESISMINNAIINIEUESIUNINUSUIE SHINARYIUN DOM
_ @ ) Iist theLnforrr)ation produsts ang serviceus of DOM
f;J‘ﬁ‘JWHmFi‘liqummm@smm1§QMﬁmmmﬁmsmﬁmmm _ _
SHIMUmMSISUESIWIINUISAINDAIN S IESIERE USMYMisy

@ Discuss the potential uses of weather and climate information products in agricultural

production

m._ 9.1 iMmuUnns
3.1.2 Session Time
5‘@18:@83&211’?’]&1 Bon§ 9
This session takes about 20 minutes.
M.9.m S/ SHaE:
3.1.3 Materials Needed
1HEneJ AO Flip charts
‘L;ﬁﬁ Marker pens

m.9.c mMiEansy

3.1.4 Guide

Sins$§ 9 AMMPMUHRGUIEOMI{OCRRMINNASANa DOM

Step 1. Discuss with participants their current use of DOM forecasts
Hﬁmuﬂumgﬂmtmjajj—iﬁ@mjasLmtm—mmjmmwmiummﬁmﬁtmﬁﬁmmﬁjmJLIJ 10U
1&3::15%7 SH SHivhsYIUN DOM mm&’nummiummﬁiﬁggmtﬂSf’ﬂmmﬁmn

ShonSisunmAma RSt SMINDAIAUR DOM
BHMIGSTNSMIYMIIEGGHIUN M
HRNBUNPUASSIGWIugsmaubsmnng AO

1l mtammmmﬁmﬁmsuﬁr_@ ﬁJHF’]‘H‘IIF’HW‘—?Iﬂﬂ Sﬁihjﬁﬁiﬁi‘um
DOM Sﬁiu‘ﬂ‘jimf‘—]’m §§Umm‘ﬁ“1‘ﬁiujgi'§°1

21



The facilitator asks participants to talk about their knowledge of DOM products and services, the
channels in which they access these forecasts and the ways in which they use DOM forecast products
in planning or decision-making. The facilitator lists the participants’ answers in the flip chart, and notes
whether participants are fully aware of DOM products and services, and their relevance.

Sims§ b ummadsosismMInpAIAIEAMMAA SHMMUTES

Step 2. Present the varioug \ﬁ/erather and climate igformation produucts of DOM
gﬁmpum]ﬁmugn@mmﬁm smﬁs—nmmswmmmmﬁm L'UIGLH%JT tITEN g DOM
myging: UWEI%&NE}%G@@IL%H:

The facilitator presents the weather and climate information products released by DOM through
various channels as follows.

Table 3-1. DOM products and services

Release Dissemination
Prgguct/Service bDay/T"ime Channel Parameters Uge ‘
MINNAINISIW NS IEN tgr;?ﬁ Unmmgosp AiOcna
Mmspas
SINNSINE)
182 0
Nowcasts . .
Forecasting rainfall,
thunderstorm, gust
Newspaper, TV,
s radio S10fFIUSIis
Daily ’fjﬁﬁjﬁ S1s ﬁjjé Day-to-day operations
9]

. et e, T MISHGMSIGU
nhg radLo < Logistics IA> i
7-day Mitus SISNS E

9]
S Website AMIAUSRE M
Monthly umnw Crop management
usugi Website INISTERIEIEE
Seasonal umnw Crop planning
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Step 3. Discuss ways to increase access and use of DOM forecasts by end-user farmers

USWUFTLTW mmﬁm:@tsmmmmnﬂsmtmﬁﬁamm DOM gi‘_?
s—zﬁm]’;cmmtammmﬁtﬂt’nams—mmmsas—mnu]umm DOM S5 MARD
i—ﬂGIﬂJﬁ“ﬁ“BﬁJ‘Fﬂimqu‘:ﬂSﬁmaﬁmmﬁq‘:ﬂmﬁuijNmﬁB‘TSﬁmﬁ‘ﬁﬂﬂﬁﬁjm INEUT,%JHU
‘Fﬂ‘ﬁ‘ﬁﬁ‘lﬁtﬁﬁﬁSmigﬁmIMIIGGﬁﬁﬁﬁﬁWIﬁmﬁBﬂ

After presenting DOM'’s information products and services, the facilitator discusses with participants
how DOM and MARD could raise awareness and capacity to use multi-timescale forecast information
in farm-level planning and decision-making.

m. o MIUENMARYIE SESAME

3.2 Introduction to SESAME
RIMES
CISUIESSUMAINSSWAMIDWIUTINUASESINAMIS v nUMIZUASESIH|USS
mysHaRuenSwy (SESAME) _ IRUEMEUmMInNAIM SIS UEon
HISMNUAYSRMANSIR IS IUENULSI O[T q
BUMIMNIS I SUIEMISInRUISURY RS ©09d
mmﬁmsmwtﬂ@ﬁmﬁashﬁﬁmm%@wﬁhmissmmsmﬁmsmmwmﬁ
mﬁi—ﬂmmmﬂt’nf’mmﬂSwr—l“m%‘aiummmn—ﬂmﬁmﬁjmstLﬁuLﬁmmsmSSwUﬂSﬁ
SENENISISE aliSH Sﬁmﬁﬁﬁ@HmBUﬁ‘mﬂ SESAME gEsusan:Aig
Hamisﬁﬁaimﬁﬁpﬁuz%mJamﬁ‘mﬁ‘iﬂﬂ
RIMES has developed a decision support tool called Specialized Expert System for Agro-Meteorological
Early Warning (SESAME) which facilitates timely, actionable and relevant forecast based advisories for
end users in the agriculture sector. The tool is customized for Cambodia in 2018 and it has been
assisting agriculture officers and extension workers in automating the process of translating
weather/climate information into agricultural advisories that could be provided to farmers, for
informed and better management of resources and risks. This session discusses the SESAME tool,
including the features, functions and application in farm-level operations.
m.l9_9 imuUnnks
3.2.1 Objectives
ISIGRUNUISIENSIEAGUIUSITE G
At the end of the session, participants should be able to:
aNUEAFIENUSNINK SESAME Stmsydcneds
@ Familiarize the SESAME user interface
‘ﬁﬂﬂﬁGSGﬁjEﬁS‘ij&’nﬁ‘lif’H‘lﬁjnﬂ SHONTBESRIWINUSIE ASEssum S
‘F’ﬂﬁﬂﬂ@mﬁ‘lim“”
@ |dentify crltlcal elements such as the multi-timescale forecasts and parameters, crop
o lnformation and‘cropggvisories
WUHA M SNUIUNSY IS SESAME
SnusUIUNSIHEAMISIRSAMISHMIIBEGSS S RMIENISRORYY
@ Appreciate the potential application of SESAME and its outputs in farm-level planning and
decision-making
m_ 9 9 seis:is10y
3.2.2 Session Time
iisSSumuinuuin cosn§
This session takes about 40 minutes.
M.l9.m &send:{simd
3.2.3 Materials Needed
SIINTE U SUASIUSUSAI Android Android smart phones
AsEinns Mobile data
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3.2.4 Guide

SihsSS 9 midansinsusian ‘iﬁmmstsiﬁmﬁg?ﬁ SESAME &Mt it

Step 1. Introduce SESAME tool to participants

HEUBUNEUUMNMOaNSwmSgisiis aumnﬁmﬁjﬁtg?ﬁ SESAME RUHARGUIY
USWWURBINAMNSISMITSSHS) mﬁﬁiaj?ﬁgmﬁ’g SESAME  BU[ENU[UIS UM
HEUBUNEUNWHARSUISERMIGUISIEREUMRINISHanUfigamiunn

The facilitator provides a general background of SESAME tool to participants, then asks them to work
in pairs and download the SESAME mobile app for Cambodia. He/she assists participants in navigating
through the tool and familiarizing with its functionalities.

Dashboard v

3 DAYS FORECAST

Rasinfal Temperaluse tumidity

(%) Day [2019-08-27)

Map Satellite Thailand

Bangkok
NPIMNNYIUAT
®

I'attava Cty
wamnm

- &
5 s » (7% 4y Ninh
| ! ~, HoChi Phan Thiet
EPS + ' Minh City

250 W Wiing Tau

Figure 3-1. SESAME tool interface
wusMng m.o UENMEa UMM SNSIHRUASISS 9
ssuisiswmgnismsmminima Sam miinsicisam SsSw ubmisnNpw S\
ygsiunuly o

Figure 3-1 shows the main components of the system. The left navigation includes dashboard for
forecast/outlook, crop, crop advisory, data on dissemination and feedback panel.

SinsSS b mMAnSiNgUNIAN=S9

Step 2. Introduce critical elements of the tool

SHSINSIS HAUBUNEUNMANHO SIS SSTHOIUN SESAME:

9, MIrPAIANSHCAN Y

B ASTssEam SH

m ARSI AIEig:

In this step, the facilitator discusses the three important elements of SESAME: i) forecasts and
parameters, ii) crop information, and iii) agro-advisories.

PEYEmIOAI S MESMINAIWwaNU. mo Ig i 901G
UsissSmgit  sinpAniwnanu Mo igiseschnigEgomSsisl asnmn
(HEYPE SHHYUPE)) iiigSHIN]SSIUY (uld]HemS[iRiminnsini:inn 00
IS ASEISHASHIN)N I8 MNESYUIE SREYPIE) s ainfio G8sigis)x
1
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The weather forecast panel provides forecasts for 3 days (using weather research forecasting, WRF),
10 days (from European Center for Medium-Range Weather Forecasting, ECMWF), monthly and
seasonal outlooks. The 3-day forecasts include parameters like rainfall, temperature (Tmax, Tavg,
Tmin), humidity and wind speed. Similarly, the 10-day forecasts include information for rainfall,
temperature (Tmax, Tmin), potential evapotranspiration (PET), humidity, number of rainy days and
spell. Figure 3-2 shows a snapshot of the weather forecast panel.

MHASwmsSSumesufisam SAMSFUUSN IR R
ARENSHAURSUNTEURAM USN Y SHUSSsSam usng m.m
UgnmOUAEISHRuEUnsESssamy ) HEm
AUMAfSEISISMAMSIHAMIRIZIUCINIESISMINPAININRIE (8. )4
USNSN aIinfiy =32y Snine) YW SHUSSUNTRUSAmM{Eirni

sitanSifmiiggaicsuidsmsimswiunmshitmsunuchnigEissMInNAEIan

Sy upEusEimIusamy fwsAmsindSgsSwumugsiROcy Sy
S SUWHAMITINSNRURUASEISISISRaUMINNNN

The crop information panel provides a list of crops, the growth stages, crop activity, information on
ideal conditions with which the crop grows, and the crop calendar. Figure 3-3 shows a sample view of
the crop panel. The third panel on crop advisory integrates the information on various forecast
parameters (i.e., rainfall, temperature, humidity, wind, evapotranspiration) with the crop’s required
conditions. Agro-advisories are generated based on the combination of both. There is also a data panel
for users who subscribed to getting advisory alerts and notifications from the tool.

Weather Forecast T "

Select Location Pallamilsang, -
WRF 3 Days Forecast [RIMES] =-x
3 Days Forecast Past 3 Days Forecast
Date Rainfall  Humidity TempMin TempAvg TempMax  Wind Speed Date Rainfall  Humidity TempMin TempAug TempMax  Wind Speed
SNHONDC Mmn HESET BB FRAT e TR JOUHOEG Albmm o BES% DASETC MGOCC ST 4y
20190828 1ZG0mm 9392% 273370 INE06-35  143FmM O S0ES%  2a45°C 66T 30.38°C 403 m/s
NEOHTE TR S 21 Gl ms IO R E FFmen  SPH0% UIOCC BEROC HLONC EETT
ECMWF DETERMINISTIC FORECAST - %
Forecast of Pentad 26-31 Aug o 2487
231 Aug 26-31 fumg
Rainfall Humidity Temp Max Temp Min Rainy days spell
. s 2722 2452
.51 mm OIS BT JaHI T 5 B e 5 SR
a a a n a a 50
Temp Max ['C] Temp Min [C]
Mormal Temnp Max ['C] Hormal Temp Min [C]
Forecast of Pentad 1-5 Sep .51
26-31 Aug | fun
Ralnfall Hurnidlty Temp Max Temp Min Ralny days Spell 5285
" - T
.36 mm 4GS P Fr R [~ 1s%p ) 15,59
& -TA57
] 50 o0
u s ] s
@ Ramfall fmm]
Horemal Rainfall [mem] ® PLT fian] @ ALT [mm]
About ECMWE Model
ECMWF MONTHLY & SEASONAL OUTLOOK - x
Month Farecast of September Seasonal Forecast of [Sep|OctiNov]
FORFCAST ROT AVAILABLE DR NORMAL DATA NOT AVAILABLE ! FORECAST NOT AVMLABLE OR NORMAL DATA NOT AMALARLE 2
Month Forecast of August Seasonal Forecast of [Aug|Sep|Oct]

Al Month & Sesasaral Maded

Figure 3-2. SESAME forecast panel
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Ideal Condition B CropPanel - ides

Select Location KampongSpeu
Select Crop kampong_spoe medium -rice-medium -rice
Land Preparation Lowest Range Highest Range Update
Rainfall Pentad 60 50 2
Update
Temperature Max Pentad 34 29 Update
Crop Ideal Condition
Temperature Min Pentad 30 24 Update
Relative Humidity Pentad 50 40 Update
Monthly 6
Rainfall Monthly tonthly 70 € Update
Rainfall Seasonal Seasonal 100 50 Update
Growing phrase Lowest Range Highest Range Update
Rainfall Pentad 25 50 Update
Temperature Max Pentad 34 36
Update
Temperature Min Pentad 30 34 Update
Relative Humidity Pentad 55 % Update
Rainfall Monthty Monthly 100 200 Update
Rainfall Seasonal Seasonal 300 600 Update

Figure 3-3. SESAME crop information panel
sins§ o FIUENMARY TS SESAME iSinnmIUEsiNS™I
SHMIAIEGEHRNMIMIRARNY

Step 3. Discuss the application of SESAME in farm-level planning and decision-making

USIUAUENMigAIenS9isAgS  SESAME  igumgTiis:igmubasiionssings
HRUBUHUAM AP NP WHRGUIEHOMIHSISS
AYiGaRmMIgSiRSmMISEMISINGHUIBGSaaRMIEIRGRY
owhiRsSMIRIg:SHASINUERMIJUSE  SeminugmaEgRsansinunss
SH [UgUNm |

After presenting the important elements of SESAME app/web-based interface, the facilitator discusses
with participants the application of the app in planning and decision-making at the farm-level, from
crop planning and “timing” of land preparation and sowing, to “timing” of putting fertilizers and
harvesting.
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4. Module Four: Weather Observation
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Weather and climate are environment variables that impact greatly on crop growth and development.
But even if many agriculture workers know their impacts, there remains limited knowledge on how to
utilize weather and climate information to support agriculture-related activities. One of the reasons
is the unavailability observation equipment and data to support research and analysis of information
for use by the agriculture sector.

c.9 StalimiasSmMIriAs S/t

4.1 Process of Rain Formation
SmiguAmmaiismmumagwgesaniaisStiun SIinRsUSTRUARINS
UEISHIF R URDSAg S §HISRMGESumMISTIMUINUIMNSHESN
MENINNNFNGS B SIHUSHM A AW WUSIUAIS]RIGHSH
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sisgiuisigRUTMUSIws SRR SISTIEMgRNSinRUTunmy.
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Rain is a very important climate eIement especially in rain fed areas which rely on rainfall for crop
production. It varies considerably with time and location. For instance, it might rain in a specific area
and remain sunny in another area nearby, or even if it’s raining in both areas, one is probably more
than the other. This is understandable because rain is formed from water (i.e., surface water or from
plants’ leaves) that evaporates and becomes clouds that always move depending on where the wind
blows. The circulation of air in the atmosphere transport water vapor to various parts of the earth as
an integral part of the earth’s normal weather pattern. When conditions are suitable, water vapor is
returned to the land or ocean as water droplets or rain. Rain reaching the earth’s surface may be
intercepted by vegetation, may infiltrate the ground surface, run off the surface or evaporate.

CD_e _e

mmit’ﬂﬁjtﬂUJISleIﬂiJﬁt’ﬂiﬁﬂﬁmﬁlsmﬁgﬂﬂHﬁmﬁjﬁﬂﬁgﬁw“l
gisiinindmaugwmnge: isjuisiSnsusizussesining )
MuamininbmSisEne
§mmsimGsymamsSiTSIBgmMAUSWAMININC SIS RIS 9
The distribution of forests is a consequence of climate and soil conditions. Forests generally decrease
surface runoff compared to areas with lesser/shorter or without vegetation. The denser the forest,
the more water can be retained and the greater the potential for increased dry season flows.
@.9.9 i=uUns
4.1.1 Objectives
ISIGRUNUISIEN SR UIUSITR G
At the end of the session, participants should be able to:
TwnwuAZinfnissmuiEs M) Hd

@ Understand the process of rain formation
Sufmnnesisipindsamius e[y
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@ Recognize the importance of forests in retaining rainwater
.9 19 It
4.1.2 Session Time
ISISGAMUINUUINL cENE
This session takes about 45 minutes.
@.9.m iR uEien
4.1.3 Materials Needed
GIENS Small stove
gﬁtﬂfﬁ Ui SHETS DﬁLﬁ Pan containing 1 liter of water
USHIEANRGEHIMUINGSS BUSH (50 uRSTER x 60 tUXSTE(EY) Rectangular iron
sheet or foil (50 cm x 60 cm) (2 pcs)
RIS ENUN IS5 Measuring glass for water
3,'5?—7?‘—7% Ice blocks
=h Qjﬁ‘r‘lo‘ﬂﬂﬁ@ §Stop watch
USHITEANRGEHIMUNSGSS STy (50 RSO X 60
mﬁ%fﬁiﬁ)fﬁ e su_ntm.};jéuﬁ 98JY Rectangular iron sheet or foil (50 cm x 60 cm) with
nailed holes 1 cm apart both ways
Piece of mat (50 cm x 60 cm)
@.9.Mm mITnNsy
4.1.4 Guide

Sins§ 9 mstinESubiminiSs S/l

Step 1. Exercise on rain formation
cwWiurmItinsSutmmmSs§ma)m8gjummissntSSIRuN S ENURISY
SH UNBUPUSHREMS)N 1 URUPUPUIGMUSUNSESa MMy :

The session starts with an experiment on rain formation to demonstrate the many factors that affect
its magnitude and its spatial and temporal variability. The facilitator uses the following steps in the
experiment.

SAIST NS ISTS Tt bl NAIHIEAIR U SNIRGHIMMNTR UMM STGIS:
USIUUMIS] [N/ §HmmuUNENWs S 9
USUAUSIS SiMMWwumIS)SRintuEUT 9, SrmisinRgEn:
NI A SHUISTINSINWIRUU:SHUg:IRMIS: wAwsAisicnsanAE s 4
ﬁnnﬁgmsﬁmus =AIS Lﬁimspammﬁmmtmﬁﬁus igmiguishirnusiy

WAw§mizmshibugizms: tmmILUmemiLﬁﬁ 9

Sinfnnse Lf“jit_‘j‘lSigt’ﬂUgUgﬁUiﬁﬁwmgﬁisﬁﬁﬁgﬁﬁtﬂﬁj—ﬁhﬁ(a_ S pusTHEIUH)

U G9 SH Gl unmamisiSRuE e UNInESAISISSIS§ms) R o
Boil the water in the pan. Place above the pan the iron sheet that has no holes and cooled by
ice. After a few minutes, note how i) the water in the pan boils/evaporates/turns into vapor,
reaches the iron sheet, and condenses into droplets of water. Condensed water on the iron
sheet is collected through a water collector under the stove and measured using the
measuring glass. This is carried out continuously until the water in the pan has completely
evaporated (i.e., the pan is already dry). Figures 4-1 and 4-2 show the set-up for the
experiment on rain formation.
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Figure 4-1. Schematic representation of the rain formation process

Figure 4-2. Demonstration on rain formulation process

UuiEjuuTEnanANNASS TowSRUTEINSH/TEUYSIGMOS:H
Compare the volume of condensed water with the volume of water, which evaporated from
the pan.

AP NBWHESGUIEHOY NS ™) sHSMUTENANFHANmHES
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ﬁ‘ﬁﬁiuWBﬂSiSﬁﬂjﬁJSﬁiuﬁﬂ mssmmamammwmmaﬁmpﬁmm&hﬂ
Sﬁ&ﬂ%ﬁgmL'U87%:‘i19‘]Iﬂjﬁﬁiﬁiﬁﬁ‘§ﬁiﬁ]ﬁ15“]ﬁﬂ:}ﬁus°1
Discuss with participants potential reasons why the amount of condensed water is not the same as
that, which evaporated from the pan. This generally happens because not all water vapor become
rain; some are lost due to other factors like wind. Sometimes, water that condenses may be more
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than that, which evaporates because the vapor around the iron sheet has condensed from the ice on
the iron sheet. This means that the vapor can come from other sources and have significant effect on
local rain formation.
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Step 2. Experiment on forest cover and surface runoff

HEUBUNEUCUASMIOINSSUwis)mi8gjusnmaimnbizugwsuTenan§s
IS HSHMINERUTE IS N SN BT °1
HENEUNEUHSIESUNSEG2HI[MNY ¢

The facilitator introduces another experiment to illustrate how forests help retain the amount of
rainwater and consequently limit surface runoff. The facilitator uses the following steps.
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Take a measured amount of water in the pan and pour it into the holed iron sheet evenly. The
water that passes the holed iron sheet acts as rainfall and is collected by the slanted sheet
placed below. The water that flows from the slanted sheet surface is collected again and the
volume of the collected water is measured. The time it takes for the last drop to reach the
iron sheet surface is recorded with a stopwatch. This process is repeated with a mat placed
in the slanted iron sheet on the entire surface. The mat acts as a forest. The amount of water
collected in the two processes and the time it takes for the last drop to flow is then compared.
Figure 4-3 shows a schematic of the experiment.

Water is poured
in the iron sheet
with holes

Slanted Iron
Sheet with mat

Support

Water
Collector

Figure 4-3. Schematic of the experiment on surface runoff in forests
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Participants are asked to discuss the results. After which, the facilitator explains how the mat can hold
water, before releasing it into the pan. This shows how forests help retain more water in the soil and
make it available during the dry season.

4.2 Field Visit to Weather Station
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The visit to a weather station aims to introduce different types of equipment that can be used to
measure various elements of weather/climate. The visit also highlights the importance of observation
data in research/analysis, for the provision of information and guidance for the agriculture sector.

4.2.1 Objectives
1ISIGRUMNUISISISIHAGUIESINIGS
At the end of the session, participants should be able to:
SUNSBEUMINN RIS S1S 9SG SHIS) HSHISYIYS
. @ I(Ijeaptify irr)portlabnt \Lveatuher measurement equipment like rain gauge and thermometer
IIRWUAMNEISISSSSWANAINN

@ Understand the importance of observation data
vinmsuussmmsigEsSusiwigsuiusninesSSHmMmiOchuguminni=Eums
isunmwiusiniguemsisigRuPysus

@ Observe local conditions based on experience and using equipment that can be easily made

using local materials

@,lm,m JUI LU

4.2.2 Session Time
BSmESsIwnnU 60§

This session takes about 90 minutes.

c.lo.m Bumsinniz{siimng
4.2.3 Materials Needed
Sumin ( SEREsIE)H)
Equipment (e.g., rain gauge, etc)

G.lu @ miEnnsy
4.2.4 Guide

SiMeSS 9 UMASURIANNNFRIANAT218 9 SHYUSMGURBUMRIMNSYW9
Step 1. Show critical observation equipment and their functions
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The facilitator coordinates with the local observer in the weather station for the latter to provide a
brief tour of the station and equipment. The orientation must focus on equipment used to measure
parameters useful to agriculture such as rainfall, temperature, soil moisture, humidity, wind pressure.
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The local observer also discusses with the participants traditional methods of forecasting. For
instance, participants may discuss with the local observer the process of observing various cloud types
to forecast rainfall.
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Step 2. Discuss observed data available in the station
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The local observer discusses with participants the observation data available in the station, how this
was archived, and continuously used in forecasting as well as research. The facilitator must emphasize
that without observation data, it is difficult to conduct analysis of climate trends, develop/verify
forecasts and/or make high-resolution projections.

Sim=s§ m ummAU)UUESH{EHSHIR)HaEm

Step 3. Demonstrate ways to fabricate a simple rain gauge
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The local observer and facilitator may demonstrate to participants how to develop a simple rain gauge
using locally available materials. Having a rain gauge in the farm is important in verifying the accuracy
of rainfall forecasts. This also helps farmers monitor local rainfall. Please see Appendix D for more
information and guidance.
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5. Module Five: Weather and Cropping Strategies
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Weather forecasts and climate outlooks are essential in the preparation of crop plans and cropping
strategies. Experienced farmers traditionally start land preparation at the onset of the rainy season to
maximize rainfall utilization but do not prepare a crop plan that will serve as a blueprint from which
they could systematically schedule their farming activities the whole year. Also, farmers occasionally
fail to recognize that the climate condition sometimes deviates from the normal so that the cropping
pattern and calendar commonly practiced may not be appropriate at times.
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Recent advances in science and technology helped improve the method and skill of forecasting so that
seasons can be forecasted in advance quite well. For this reason, climate outlooks can be considered
when designing crop plans and strategies to avoid and/or reduce crop loss or damage.

&.9 mummMma SHigemidsmisig:

5.1 Weather and Cropping Plan
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SHUSSSHY tummfjm’wwmmn{pum rEMISRSHMAUSWAMIOE SNy

mGLﬁimsnjumim WHOmNUFSes Sinttaitabas iy (2.
UTENONS MIn U UR RN Mogs)
SmUﬁ:ﬂmgﬁtﬁ]mwmLﬁa’mSmmﬁmmS‘iﬁmwi Siri§musam Sy

I INUISAIENS

Farmers can perform a simple analysis of climate information and seasonal outlook. A cropping plan
and calendar that would maximize rainfall utilization and minimize irrigation application can be
prepared using information on normal rainfall (i.e. average rainfall amount over the 30-year period)
and the forecasted rainfall amount for a given season vis-a-vis the crops’ water requirement and
growing period.
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& 9.9 imuUnn
5.1.1 Objectives
ISIGHUNUISIENS(HAGUIESISHGS
At the end of the session, participants should be able to:
SnfmnesisinsmigigaSgnDouSmn)Egosyss
SHAMBUSWMINOUUASINaN VS oy S
@ Recognize the importance of the crop plan to maximize rainfall utilization and minimize
irrigation application
Husns) SEuSSsismisigamws parallelogram
@ Prepare a cropping pattern and calendar using a cropping parallelogram?
&.9.19 inismm
5.1.2 Session Time
issmEsinuuini o S
This session takes about 60 minutes.
&.9.m asens:{sig
5.1.3 Materials Needed
SsSwEma)Hiuinm 00 gy
10-day rainfall;:iata _ R )
EINHUENMOSEIFISAIUNSEAM SHIIINUENS:
Table showin§ theucrop water requirements and crop growing period
IFENUENSTURIGA™ES)
Graphing paper
NEARTIURNIRUESUSISUMISHIgAIE)RSHPmiusisAEgnY
Transparent plastic sheet with vertical and horizontal lines similar to the graphing paper
s
Permanent marker
&.9.G miinnsy
5.1.4 Guide
tinsSo UEsIS| SHUSSSix:
Step 1. Develop a cropping pattern and crop calendar
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WO SN SIS N SR E Sy (a.
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Parallelogram
Using information on normal rainfall (i.e. average rainfall amount over the 30-year period) and
forecasted rainfall, the facilitator demonstrates to farmers the process for developing a cropping
pattern and crop calendar. Participants are divided into sub-groups with maximum 6 people per
group. They are asked to accomplish the following (please refer to Figure 5-1 for the 10-day histogram,
Table 5-1 for sample water requirement of selected crops, and Figure 5-2 for a sample parallelogram).
aj HUS S SSWEMIN)RUIMEENUIL NN
OSITE UGS RN ARB Sy
S RizuchsnsIMEUOFR N UTE U STURTGHB W
i. Prepare arainfall data chart (histogram) for 1-year period normal and forecasted rainfall using
the graphing paper.

3 A cropping parallelogram is a simple instrument/geometric tool that can be used to test a potential cropping pattern,
sequence or area to be cultivated versus available water supply.

Parallelogram Athgumiah it EganenuwisumciGi8dgpiS s s
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ii. Draw a horizontal line in a transparent plastic sheet with a length equivalent to the growing

period of the selected crops at similar scale as the rainfall chart.
m ﬁmU@ﬁﬂﬁI&hﬁHmiwL'lJIt‘UIS%:‘]UII:ﬂElﬂ‘Qﬁ“IwﬂJHﬂfﬂLﬁiﬁ‘lIIS‘]‘ﬁ“ﬁIwi N T,Str:—j%:‘l
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iii. Draw a vertical line with a height equal to the average crop water requirement in a season at

a scale similar to the rainfall chart.
@, Ut menng Parallelogram ‘I“"uﬂl‘_ﬁﬁﬁjiﬂjigﬁ“lﬂ T,L‘ﬂﬁig]ﬁ

iv. Complete the parallelogram by drawing the remaining two sides.
& ISuERIlFIRIRUISIERAMIUIES Parallelograms SamMauEnUsIEisubsg o

SN SI.TI
v. Follow the same procedure in constructing the cropping parallelograms for the second and

third cropping.
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Figure 5-1. Histogram of annual 10-day rainfall of Battambang and Kampong Speu
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Table 5-1. Sample crop water requirement and growing period of selected crops*

Crop
£0om

Growing Period
(days)
NN

Average Daily Water Requirement

SEirIS/Uigthusy

ple from the Philippines S{EH{UIS AN IS

(mm)

Total Crop Water
Requirement (mm)
SirnISsu

1 UG 70 3.3 231
Pepper

2 [isong 60 3.3 180
Radish

3 [Squash 90 5.1 460

4 [wWnRich: 110 4.2 460
Tomato

5 [legienu 60 6.0 360
Cabbage

6 ||&3 100 4.0 400
Bitter Gourd

7 [insochns 100 4.7 470
Okra

NEESAE 100 4.8 480
Onion

9 |BgHCNING 110 4.5 495
Potato

IEEE 120 22 264
Garlic

11 |80 150 4.8 720
Eggplant

12 [1NS 110 5.5 650
Corn/Maize

13 |{eud 120 10.0 1200
Rice

14 [euinnmig)i 70 4.4 310
Mung bean

15 |UTaNs1ad) R 110 4.8 530
Soy bean
ple from Tamil Nadu,

! Lﬁ‘fﬁ 110 11.36 1250
(Rice)

2 |ines
(Maize) 360 6.11 2200

3 |Sorghum 105 4.86 510

4 |Kambu (Bajra) 105 4.76 500

5 |Ragi 100 5.00 500

6 |uiansE
S N 95 3.26 310

7 | hwsTs
P 165 3.64 600
Sunflower

8 |fu
= 65 431 280
(Sesame)

9 [ruinnmind]i

3 85 3.76 320

Soybean

10 |+ 85 1.76 150

4 Data from this table is based on information from the Philippines and Tamil Nadu Agriculture University

(http://agritech.tnau.ac.in/agriculture/agri_irrigationmgt waterrequirements.html). Cambodia’s Ministry of Agriculture and

Rural Development (MARD) may have different values.
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http://agritech.tnau.ac.in/agriculture/agri_irrigationmgt_waterrequirements.html

Cro Growing Period Average Daily Water Requirement Total Crop Water
ﬁm% (days) (mm) Requirement (mm)
wnnuRiyg: | SgiriSsausigtogy | SeirmiSsuiu
(Sugarcane)
11 | /UNJ
i) 110 4.09 450
(Cotton)
12 |G.Gramm 70 3.6 250
13 |B.Gramm 70 3.6 250
10 - Day Rainfall - Battambang
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CWR = 1200mm
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E
= CWR = 310mm
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gﬁ@ é. o {8 Parallelogram iSiEﬁmﬁﬁﬁh
Figure 5-2. Sample parallelogram for Batambang
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Step 2. Discuss the relevance of crop planning
HEUBUNEUUIHAGUIEIEH O SGISWwESSa My
The facilitator asks participants to brainstorm on the following.
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i. What is the most appropriate cropping pattern and calendar under normal conditions?

=Y

biSEsAmmgsigusSuishiitins SHuSSsg:e
ii. What other factors influence the cropping pattern and calendar?

MiSESERESSESIUISHRAgRINUIZHinp iIshinuiguSsuSsinms ?

ISHAEISWSMUE SBR[ NWUImiS:?
iii. Is there potential for flooding during the rainy season when water is “too much”? What
strategies do you use to address the problem?
_ &,tﬁs—mjmS:mgia;ﬁ@’ﬁ‘fﬁmgigjﬁh#i'g]mgig:ﬁm?
ISHAEISW SIS S8giEn anwumis:?
iv. Is there possibility of water shortage during the dry season? What strategies do you use to
address the problem?

&SP SIRsSMIEig:
SnwsapRigiNRsiRigsiSguEsmMOrnoSmigR
SHMBAUSWMAMIUChumMIusG iU

v. Do you have alternative cropping plans and/or planting strategies to maximize rainfall
utilization and minimize irrigation?
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6. Module Six: Soil Water Balance
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Rainfall is the main source of water for crops. But much of the rainwater cannot be used by plants.
Some evaporate back to the atmosphere and others flow to rivers and eventually to the sea. If the
drainage system is not good and there is excess rainfall, water will accumulate and eventually result
in flooding. On the other hand, during the dry season when rainfall is rare, the water that evaporates
will come from the soil so that the land will eventually become dry. Without irrigation, plants will
suffer from drought.

0.9 sgiMISHEUR

6.1 Soil Water Balance
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Water balance is the balance between the amount of water supplied to the land through rain and
irrigation versus the amount of water used to fill the soil with water including water used by crops and
lost either through evaporation or runoff. The analysis of field water balance is simply a process of
accounting the volume of water within a system, that is, identifying the i) inflows from rainfall and/or
irrigation, ii) outflows through evapotranspiration, surface runoff, seepage and percolation, and iii)
change in storage within the system (see Figures 6-1 and 6-2).
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Evaporation + Transpiration = Evapotranspiration \1“ ‘!\ ‘!‘ \\ \\ v Evaporation + Transpiration = Evapotranspiration

Deep percolation (P) m Depth Deep percolation (P} m Depth

Figure 6-1. Water balance in flooded fields (left) versus dry fields (right)>

5 In areas without standing water, moisture within the root zone need to be maintained to ensure plant growth.
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The water balance concept can be expressed as Rainfall (Rf) + Irrigation (Ir) = Evapotranspiration (Et)
+ Seepage and Percolation (S&P) + Drainage (D) + Change in Water Status (AS).
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Rainfall (Rf) §ﬁ1§]ﬁ ’_\t :f inflow is more than outflgw, increase in storage could
ead to overflow of the container

Irrigation (Ir) HENGEIN UASITUYIGUSGMEIGH)
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if inflow is less than outflow, decrease in storage could lead

to water shortage
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Figure 6-2. Water balance concept
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Evaporation from land and plants is called evapotranspiration (ETP). Potential rate of
evapotranspiration is about 5mm per day or 150mm per month. If the monthly rainfall is less than
150mm, the soil’s water is used to compensate the need for evapotranspiration. If the monthly rainfall
is more than 150mm, then the excess will flow back to rivers through the drainage system. Indeed,
during the rainy season when there is excess rainfall and the drainage is not big enough to tap the
water, flooding may occur. In flooded fields, this is being contained and controlled through bunds or
levees. But in dry land cultivation, after satisfying soil infiltration this may result to runoff flowing to
streams and their tributaries. During the dry season when rainfall is not enough to satisfy crop water
requirements, the soils become dry. With the first drop of rain at the onset of the next rainy season,
the soil’s water holding capacity (which varies according to soil types) within the root zone is first
satisfied and then rainwater percolates deeper. Flooding may again occur when there is excess rainfall.

9.9.9 imndnnis

6.1.1 Objectives
iIshinuuUAamMUSH:
At the end of the session, participants should be able to:
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@ Understand the importance of water and soil elements on plant growth and development
- NSjUASIFISmIUNS

@ Explain the water balance concept
S ISAUISSSOSEIFISHIINGEIUN S2GMUSMNIRUURHINSARSS

@ Estimate irrigation requirement as well as possibility of floods

9.9.19 RN

6.1.2 Session Time

igii]sEsiwnnu oo

This session takes about 60 minutes.

9.9.Mm &SENd:

6.1.3 Materials Needed

- BUNIGSS G (Eight plastic bottles)

- mmnﬁumtawum%‘ 9/m isSEUi) Nﬁ’umﬁ (a. wﬁ;‘;‘q) umnmﬁjut[gjmﬁ ||)
meuuﬁ’utma ﬁmﬂﬁ@Jﬂthﬁj iii) NEJwtamﬁ (a. NELPG) SH iv) NELPGIEUH

Soil samples enough to fill 1/3 of the plastic bottle: i) dry clayey soil (e.g. clay loam) representing dry
land, ii) wet clayey soil with compacted layer representing paddy field, iii) dry sandy soil (e.g. sandy
loam), and iv) wet sandy soil

- UNBTAISE Graduated cylinder

_ 1G)FIBANSIENH Timer

0.9.@ fiGan{as

6.1.4 Guide

ginsSo: miuSaumampuisiduusmnismigsrSmisinss
Step 1. Group exercise on water holding capacity N
Hr—?mpumpmtmmJtumtijﬁmmmat’nusiﬁatmmammﬁ“w i) SSEEI i)
uﬁw‘mﬁ:ﬁ iii) NBLPGNFY iv) NBJWGT,EUHﬂ

LﬁasgmgLﬁiiﬂumgimgj CIGYUWGISEGRIMY:

The facilitator asks participants to form four groups based on the soil samples: i) dry clayey soil, ii) wet
clayey soil, iii) dry sandy soils, and iv) wet sandy soil. The groups are asked to prepare the necessary
materials as shown below.

Water of known volume

Il

Cut plastic bottle
—* (Upper
O Bottom of the
Soil Sample ———* O 00 < upper bottle
d/ O (with holes)

vyyd

Cut plastic bottle
(Lower, for
collecting
percolated water)

iwu§om @*Lat‘:ﬁem‘;;m:famILﬁLtﬂﬁjgtmmujﬁummmmtﬁﬁmjmm§%‘§m§
Figure 6-3. Typical set-up for the exercise on water balance concept
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Four plastic bottles with different soils samples are prepared. In each group, participants pour water
of known volume (e.g. 50 ml) into the plastic bottles. They are required to observe and measure the
amount of water that percolates down into the collecting bottle and note the time until the last drop
is finished. For dry soil sample, initially there might be no percolation at all as the amount of water
poured is just within the water holding capacity. The same condition might happen in the sample with
the compacted layer (i.e. paddy field) that minimizes soil water percolation. In all these cases,
participants provide their observation and simulate them to actual field condition.
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The facilitator asks participants to pour more water of known volume into the plastic bottles with soil
samples. Once again, participants note the time until the last drop is finished. In this case, there might
be potential increase in the amount of percolating water as the water holding capacity is satisfied. A
water pond may develop in the soil sample with compacted layer representing the paddy field.

s So: Smrpubimiaiss SsmiwSsnsesSEREanuimISs
Step 2. Discuss observations and insights related to the water balance concept

iISigRunuUisUuNs UEMEEIOM ARG REEISTIUMmI IS
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At the end of the exercise, participants are asked to discuss among group members their observations
and insights. The facilitator may point out that the amount of water collected in the lower bottle is
less than the amount poured as some of it is absorbed by the soil (by filling soil pore spaces) and the
rest evaporate. The water held in the container represent percolating water while temporary
accumulation of water above the soil surface represents flood, which in the case of paddy field is
contained and controlled through bunds or levees.

AMSpUISEIS)sHN WS EHINGEUNIE U SUMSNUISIHRSUSIUNSGMI
SHMISwEURGATEUMSIANS®S iEgigumsnuisusanssmsSSamos
iSO URUIEN WU SN

Discuss further what potential sources of irrigation are available in the farmers’ areas and what
support is expected by the farmers so that the potential of water resources can be used optimally.
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7. Module Seven: Weather and Fertilizer Inputs
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Moisture and temperature affect the yield potential of crops. Moisture is required for seed
germination and plant development while temperature is critical to plant physiology and nutrient
uptake. When planning fertilizer applications, it is important to know the short- and medium-term
weather forecast. Timely and moderate rainfall can help dissolve dry fertilizer and move nutrients into
the soil rooting zone while excessive rain may lead to losses due to increased runoff, volatilization and
leaching of nutrients such as nitrate, sulfate, chloride, and boron. Temperature also influences
chemical and biological processes like seed germination, root development, and nutrient uptake.

0.9 s SEMOohaNREaRyY

7.1 Weather and Fertilizer Inputs®

ASEISHMUmSMUSY :—nagmﬁmmjwtymﬁ§IQﬁmimﬁ§Lm U
1S INHEAMAIEN W musAmishiusamomsmsumyw
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Agro-climatic information helps improve decisions related to fertilizer application. However, crop-
specific application requires planning with agronomists and complete understanding of the soil and
nutrient requirements at various stages of crop growth and development.
.99 tMUUANLS
7.1.1 Objectives
iIshinuuMUARMMESH:
At :che end of the session, participants should be able to:
- Ao ssSiiSpsnrmOcnusSEny Sasss
@ |dentify methods of applying solid and liquid fertilizers
- Aansosgiminuyd SesunfuSisTSuySionas
@ |dentify the general advantages and disadvantages of the methods of applying fertilizers
- AansosinudnaEmSon s isisumInpAInInUgS SEunY
@ |dentify the “timing” of fertilizer application with reference to short- and medium-term
forecasts
tU.9.19 $LIAN
7.1.2 Session Time
igi]sisaOCnaitu:inm oo s
This session takes about 60 minutes.
W.9.m &yend:
7.1.3 Materials Needed
[FEnes AOSHENMBHATSMEHEAMIOCHIS §/ SHSus
Flip charts with diagram of the application methods for solid and liquid fertilizer

6 Information on the methods for applying fertilizers (including the figures) is taken from Tamil Nadu Agriculture University
Agritech Portal at http://agritech.tnau.ac.in/agriculture/agri_nutrientmgt methodsoffertilizerappin.html.
6 fismsisiiSanyisminsS qusimumn)Eicns senad anmuisnudiw Tamil Nadu Agriculture University Agritech Portal
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7.1.4 Guide
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Step 1. Discuss methods of applying solid fertilizers
HRUBEUHUUUNMATSaRmisnsaSusgsizuchsuthmsismsu 1.
The facilitator discusses the methods of applying solid fertilizers as shown in Figure 7-1.

Application of solid fertilzers

¥

Broadcasting Placement Band Pellet
Flacement Application
Basal Flough sale
ik —

Application placement Hill placement

Top Dressing
—jy:Decpplacement Row placement
—» Localized Placement

iU 0,9 TR {RHMIAS S
Figure 7-1. Methods of applying solid fertilizers
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I.  Broadcasting involves spreading fertilizers uniformly into the soil. It allows even distribution of
nutrients throughout the root zone and is often considered the best method for obtaining
maximum vyields. Broadcasting is suitable for crops with dense stand, the plant roots permeate
the whole volume of the soil, large doses of fertilizers are applied and insoluble phosphatic
fertilizers such as rock phosphate are used. It may be done in two ways.

= micnotisigmsiwmudamu 8B st (8. S[uUohe)
@Gﬁimmim%ﬁi@lmliﬁw“ ucmﬁam shm@mmmmfﬂamm

a. Broadcasting at sowing or pIantmg (|.e., basal appllcatlon) to unlformly distribute the
fertilizer over the entire field and to mix it with soil. N _ _

= MIENSSUUS EBQWHHWJGWGL‘J (i:’nmimmﬁj—mgﬁ)
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b. Top dressing, which involves broadcasting of fertilizers (particularly nitrogenous
fertilizers) in closely sown crops like paddy and wheat, to provide nitrogen in readily
available form to growing plants.

[} FichsSmosguissugnuisiOga (P) UlSumSEUFSY
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Il. Broadcastlng produces higher yields if enough extra phosphorous (P) is applied to make up for
increased tie-up. However, limited-resource farmers generally have several yield-limiting
factors like marginal land and insufficient capital. Other disadvantages to this method of
application include the following.
=,
_ UriimmasSHGuwsaimaSfigimiimn s SliusinHUISiYI
s
a. Nutrients cannot be fully utilized by plant roots as they move laterally over long
dis'Eances.
8. MmiissiEnwinGiid
b. Weed growth is stimulated.
M, ﬁﬂiﬁﬁﬁﬁm&ﬁ_ﬁf@%utmmigﬁﬁﬁwﬂ ﬁiwmiﬁﬁigﬁimtﬁiﬁwj (P) jary tara e
LﬁﬁﬁutﬂjﬁmSLIJWHIE’GJST,S“]T,HJLEUQWUN@HimlﬁmlummSC:HGJG
T,‘[_ﬂUJF?M%‘JQWHHMBSHWSlmﬂJLﬁULﬁWSISﬂ 15
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c. Nutrients are fixed in the soil. Fertilizers containing P need to be worked well into the
topsoil when broadcast, and not all farmers have the time, labor or equipment to do
this.

m. FsAfisifsysimiSosonm moomisipaiscossadinagsocs 9
UIGHAISIIS:I DNUMAYUEURIAIRUSESIMSISIOIS/ES MImuEsR
Sﬁ@%@lﬁ&ﬁﬁi?]ﬁiumlmUJﬁ“hJﬁ”ﬁ]pPhJﬁﬁﬁu:iﬁ?ﬁUl?ﬁHt{]Hﬂ
i’mﬁﬂlﬁ;ﬁ% ‘FTBWSFSTJIMS‘?IHWmImemﬁIumBWSﬁﬂimﬁ L‘éfﬂi P sS4 Uﬁﬁfﬁrj&] K
T,S“hmﬂjlwmpmsgﬁjjﬁﬁ’nﬁmﬁﬂﬂﬁJT,BJ‘ILU S%ﬂﬁﬁﬁﬁmgﬁﬁﬁﬁﬂ i’ﬁi%ﬁ’]m"jISFﬂJpﬂﬁiﬁ-
Il. Placement involves putting of fertilizers in soil at a specific place with or without reference to
the position of the seed. Placement methods are typically the best for limited-resource

farmers whose capital, management, and other limiting factors point toward using low to
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moderate rates of fertilizers. It is also recommended in applying phosphatic and potassic
fertilizers, when the development of the root system is poor, and soil has a low level of
fertility. Some of the most common methods of placement include the following.
. ﬁiﬁSﬁIwﬂjLﬁiMﬁiﬁ Swmumaﬁshtsﬁmmﬁmmﬁj 9
&S ﬁmaimum muwtmeﬁJmUImmmsﬁmEﬁﬁ ] 1 meuy
wiurm:ﬂSHHNILGSI@BWMILmHLﬁJmUﬁH
a. Plough sole placement where fertilizer is placed at the bottom of the plough furrow
in a continuous band during the process of ploughing. This method is suitable for areas
where soil becomes relatively dry up to a few centimeters below the soil surface and
soils having a heavy clay pan just below the plough sole layer.
srmmaAisitpiyy snsmsiSemiASngs mgms s
A IETH I AigRizgues =yl RIS ENUE M-
=S m@mssimnmﬁmmmimwmgmwmﬂ
Stﬁmimimimﬁuhhﬂjmﬁmmaﬂ
b. Deep placement involves putting ammoniacal nitrogenous fertilizers in the reduction
zone of soils particularly in paddy fields, where ammoniacal nitrogen remains
available to the crop. This method ensures better distribution of fertilizer in the root
zone soil and prevents loss of nutrients by run-off.
/M, PN ﬁtsﬁmar—ﬁsbﬂsamﬂm%shshmngﬂp‘nmﬁtmimwﬁﬁtﬁwuunm
=am Iui:ﬂiﬁﬁiﬁc}:‘lMJmﬁGmH@J@SLﬁULﬁSwmgmumﬂﬂ
a’mmmmsmimﬁm’mpu Lﬁ‘l‘uwmn/ 20M SgEGanRMmus
- f%‘IIBHm%‘t’.ﬁﬁ&iﬁﬂfﬁlsﬁmmiumm%ﬁ%ﬁum Seed-cum-Fertilizer drill
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c. Localized placement involves the application of fertilizers into the soil close to the
seed or plant to supply adequate nutrients to the roots. The common methods of
placing fertilizers close to the seed/plant are as follows.

e Drilling involves applying fertilizers at the time of sowing by means of a seed-
cum-fertilizer drill. This places fertilizer and the seed in the same row but at
different depths. Although this is suitable for the application of phosphatic
and potassic fertilizers in cereal crops, germination of seeds and young plants
may be damaged due to higher concentration of soluble salts.

e Side dressing refers to the spread of fertilizers in between the rows (e.g., of
maize, sugarcane, cotton, etc.) and around plants (e.g., mango, apple, grapes,
papaya, etc.).

G, AR ilubrmisAaSisisnosagsan ifwmosHsigoseufmu]us
V. Band placement refers to the placement of fertilizer in bands. This can be done in two ways.

M. ﬁﬁiM‘ﬁ“ISﬁﬁBSﬂjﬁLﬁfmSHSﬁﬁﬁJEﬁWUuﬂmtﬁﬁ‘lﬁ
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a. Hill placement is practiced for the application of fertilizers in orchards. Fertilizers are
placed close to the plant in bands on one or both sides of the plant. The length and
depth of the band varies with the nature of the crop.
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b. Row placement refers to the application of fertilizers in continuous bands on one or
both sides of the row for crops like sugarcane, potato, maize, cereals, etc.
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V. Pellet application involves placement of nitrogenous fertilizer in the form of pellets between

2.5 to 5 cm deep between the rows of the paddy crop. The fertilizer is mixed with the soil in
the ratio of 1:10 and made small pellets of convenient size to deposit in the mud of paddy
fields.
HUNUESISAMINARNSEGEHIMY:
The main advantages of placement are as follows.
- iIshinuenAtishiis AUSSSIRSSHHYUIBINRESHE
INWHSABUSWAIThaUIsEHiss
e When the fertilizer is placed, there is minimum contact between the soil and the fertilizer,
thereby reducing nutrient fixation.
- mﬁass—mjwmnam’i:’namwnm
e The weeds cannot make use of fertilizers.
- nUSisiuuesSuTEIIGs
e Residual response of fertilizers is usually higher.
- FIEIUWR IS GIUinwEimMesSsEssn
e Utilization of fertilizers by the plants is higher.
- FUCSUR IS SN I ISRt SMSUSW
e Loss of nitrogen by leaching is reduced.
- inwmniisgsEsS~MIUMmS
ImE NS SISO osSunRuisiinuigussnisianiy
e Being immobile, phosphates are better utilized when placed.
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Step 2. Discuss methods of applying liquid fertilizer

HRNBEUPUESASIOMApA TS uaHEmnOosS§s jumn -1
The facilitator discusses the methods of applying liquid fertilizers as shown in Figure 7-2.

App lication of liq uid fertilizers

Starter Foliar Fertigation I'nj ecti on Aerial
solutions application irto scil Application

Figure 7-2. Metlhgds of applying liquid fvir;tilizers R
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Starter solution involves the application of solution of N, P205 and K20 in the ratio of 1:2:1 and
1:1:2 to young plants at the time of transplanting. Starter solution helps in rapid establishment and
quick growth of seedlings. However, it requires extra labor, and
the potential for phosphate fixation is higher.
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Foliar application refers to the spraying of fertilizer solutions containing one or more nutrients on
the foliage of growing plants. Several nutrient elements are readily absorbed by leaves when they
are dissolved in water and sprayed on them. Foliar application is effective for the application of
minor nutrients like iron, copper, boron, zinc and manganese. Sometimes insecticides are also
applied along with fertilizers. The concentration of the spray solution must be controlled,;
otherwise, serious damage may result due to scorching of the leaves.
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iii. Fertigation involves appllcat|on of water-soluble fertilizers through irrigation water.

Nitrogenous fertilizers are generally applied through irrigation water.
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iv. Injection into soil can be done in either pressure or non-pressure types. Non-pressure
solutions may be applied either on the surface or in furrows without appreciable loss of plant
nutrients under most conditions.
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v.  Aerial application is useful in areas where ground application is not practicable. The fertilizer
solutions are applied by aircraft in hilly areas, forest lands, grass lands or sugarcane fields.
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Step 2. Discuss the advantages and disadvantages and identify suitable methods as well as “timing”
of application vis-a-vis weather forecasts

After presenting the different methods of applying fertilizers, the facilitator asks participants their
current methods of applying fertilizers. Participants also discuss their challenges and insights in
using/applying fertilizers for various crops. They then identify the most suitable methods as well as
the “timing” of applying fertilizers with respect to forecasts they receive from DOM/SESAME. The
facilitator may use the following table for the discussion.
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Table 7-1. Advantages and disadvantages of different application methods

Methods Currentl Insights:
Used y Advantages and/or Disadvantages Suitable Methods and Timing
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8. Module Eight: Weather, Pests and Diseases
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The CGIAR notes two critical challenges and issues in Cambodian farmers’ agricultural practices. These
include improper and excessive use of fertilizers and application of unsafe or counterfeit pesticides’.
These practices not only add an unnecessary expense; they also potentially result in the unintended
outcome of reinforcing pest outbreaks through increased pest resistance. This is because repeated
insecticide/pesticide treatments are likely to induce resistance in most insect/pest populations such
as the brown plant hopper (BPH).
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8.1 Weather, Pests and Diseases
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The application of agro-climatic information to control and manage pests and diseases on plants and
animals involves a complete understanding of the complex life cycles of the pathogen and its host as
well as the environmental conditions that influence its growth and development.
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Plant pathologists have developed a pest/disease triangle comprised of the plant or animal host,
environment (conditions suitable for disease/pest development), and the pest/pathogen (see Figure

8-1).

a’:

7 See https://ccafs.cgiar.org/blog/developing-pest-smart-farmers-cambodia#.XWD2nXsxVPY
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Figure 8-1. Pest/disease triangle
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The concept helps describe the situation for virtually all known pests and diseases. As a rule, all three
sides of the triangle contribute to the development or minimization of pest/disease incidence. Figure
8-1 shows critical climate-related factors that affect the growth and development of host plants and
animals as well as pests and disease pathogens. It is therefore important to consider parameters like
temperature, rainfall, soil water content and wind when addressing the pest and disease problem.
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8.1.1 Objectives
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At the end of ’ghg §essi9n°, participgnts should be able to:
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@ Explain the relations between pest/disease, the plant/animal host as well as environmental
factors that contribute to outbreaks
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@ |dentify weather, water and climate-related factors (e.g., rainfall, temperature, moisture, etc)
that contribute to the development of pests and diseases

RIS (U Snngigumgisivmumiusanaosam
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@ List down common pests and diseases that affect crop growth as well as the current
management strategies used by farmers in the pilot provinces
URpAWs i SHTSMENEEIMIMI MBUSW YRUERMIZEumaciE yNg
@ Discuss strategies and methods to prevent, minimize and/or manage pest and disease
outbreaks
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8.1.2 Session Time
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This session takes about 60 minutes.
G.9.Mm &I
8.1.3 Materials Needed
IUMNUENMANS SRS ISISIuUlsIgiy 81858 anw anSNeS Photos of common
pests and diseases for paddy, cassava, mango, lettuce and brassica family vegetables
IURIAMANUS S SHNS Drawing of pest/disease triangle
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8.1.4 Guide
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Step 1. Discuss the pest/disease triangle

The facilitator shows the pest/disease triangle and discusses certain factors within the environment,
pest/pathogen and plant host that potentially increase the incidence of pest/disease outbreaks. The
facilitator highlights weather/climate-related factors (e.g., increased temperatures, too little or too
much rainfall) that further enhance the growth or spread of insects/pests/diseases.
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In general, higher temperatures and increased periods of rain can speed up pest cycles. The latter is
also considered to worsen the phytosanitary condition of rice crops, for instance. On the other hand,
extended droughts can lower the resistance of, for example, rice plants to grasshoppers while stronger
winds can hasten the spread of Brown Plant Hopper (BPH).
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Step 2. Identify common pests and diseases as well as management strategies used by farmers
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For this step, the facilitator asks participants to form four groups. Each group is asked to list down the
crops commonly planted in their commune/district as well as the pests and diseases that typically
affect these crops at different growth stages. They may compare their list with the sample list in the
following table.

Table 8-1. Pest incidence in selected crops®

16891 Rice | = S1HY Cassava | aNt Mango
FUIRUTS
i [N
Broadcasted -Ants ’ ) ) )
seeds
-UiEs Ants
. . S a1
AU A .
U [EJi/imsiRice/Col- - = -
Sown seeds v .
rn seedling
maggot
SaMPAMAISANFU Seedling Stage
BHIUS
-Armyworm
sSRimsisy
. C0, -Cutworm
;j?wummms SjHuENI [l
Transplanted -GoI?en 2zl i ' i '
Seedlings el
SHiEU
[Ji/imes
-Rice/Corn
seedling maggot
U::n’mm
18y Armyworm
Stem wﬁif’ﬂﬁlw‘iﬂ ) ) ) )
Cutworm

8 Information on pest incidence at various growth stages is taken from http://www.oisat.org/cropsmap.htm. A
comprehensive list of non-chemical pest management strategies is available at http://www.oisat.org/pestsmap.htm while
various control methods using parasitoids, predators, microbials, plants and other substances, cultural and physical methods

and other approaches can be found at http://www.oisat.org/controlmap.htm.
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IEUERsEUUIgEgis|acIATNSISIEY http://www.oisat.org/controlmap.htm
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http://www.oisat.org/pests/insect_pests/termites_ants/ants.html
http://www.oisat.org/pests/insect_pests/termites_ants/ants.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/armyworm.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/cutworm.html
http://www.oisat.org/pests/other_pests/snails_and_slugs/golden_apple_snail.html
http://www.oisat.org/pests/other_pests/snails_and_slugs/golden_apple_snail.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/armyworm.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/cutworm.html
http://www.oisat.org/cropsmap.htm
http://www.oisat.org/pestsmap.htm
http://www.oisat.org/controlmap.htm
http://www.oisat.org/cropsmap.htm
http://www.oisat.org/pestsmap.htm
http://www.oisat.org/controlmap.htm
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http://www.oisat.org/pests/other_pests/snails_and_slugs/golden_apple_snail.html
http://www.oisat.org/pests/other_pests/snails_and_slugs/golden_apple_snail.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/armyworm.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/cutworm.html
http://www.oisat.org/pests/other_pests/snails_and_slugs/golden_apple_snail.html
http://www.oisat.org/pests/other_pests/snails_and_slugs/golden_apple_snail.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/mites/spider_mites/general_information.html
http://www.oisat.org/pests/insect_pests/mites/spider_mites/general_information.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/hornworm/general_information.html
http://www.oisat.org/pests/insect_pests/soft_bodied/scales.html
http://www.oisat.org/pests/insect_pests/very_small/thrips.html
http://www.oisat.org/pests/pests__insect_mite/flies/leafminer.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/mango_shoot_caterpillar.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/mango_shoot_caterpillar.html
http://www.oisat.org/pests/insect_pests/soft_bodied/whitefly.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/armyworm.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/cutworm.html
http://www.oisat.org/pests/insect_pests/hoppers/grasshopper.html
http://www.oisat.org/pests/insect_pests/hoppers/glh.html
http://www.oisat.org/pests/insect_pests/hoppers/glh.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs.html
http://www.oisat.org/pests/pests__insect_mite/bugs/rice_black_bug.html
http://www.oisat.org/pests/insect_pests/very_small/rice_caseworm.html
http://www.oisat.org/pests/insect_pests/very_small/rice_gall_midge.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/rice_leaffolder.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_seedling_maggot.html
http://www.oisat.org/pests/insect_pests/very_small/thrips.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/white_grub.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_whorl_maggot.html
http://www.oisat.org/pests/insect_pests/hoppers/grasshopper.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_whorl_maggot.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/armyworm.html
http://www.oisat.org/pests/insect_pests/hoppers/leafhoppers/general_information.html
http://www.oisat.org/pests/insect_pests/hoppers/leafhoppers/general_information.html
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http://www.oisat.org/pests/insect_pests/caterpillars_grubs/rice_stem_borer.html
http://www.oisat.org/pests/pests__insect_mite/flies/rice_whorl_maggot.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/mango_shoot_caterpillar.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/mango_shoot_caterpillar.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/mango_tip_borer.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/mango_tip_borer.html
http://www.oisat.org/pests/insect_pests/mites/spider_mites.html
http://www.oisat.org/pests/insect_pests/soft_bodied/aphids.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/cutworm.html
http://www.oisat.org/pests/insect_pests/hoppers/glh.html
http://www.oisat.org/pests/insect_pests/hoppers/glh.html
http://www.oisat.org/pests/insect_pests/hoppers/locusts.html
http://www.oisat.org/pests/pests__insect_mite/bugs/rice_black_bug.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/rice_leaffolder.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/mites/spider_mites/general_information.html
http://www.oisat.org/pests/insect_pests/mites/spider_mites/general_information.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/hornworm/general_information.html
http://www.oisat.org/pests/insect_pests/hoppers/grasshopper.html
http://www.oisat.org/pests/insect_pests/hoppers/locusts.html
http://www.oisat.org/pests/insect_pests/soft_bodied/scales.html
http://www.oisat.org/pests/insect_pests/very_small/thrips.html
http://www.oisat.org/pests/insect_pests/soft_bodied/whitefly.html
http://www.oisat.org/pests/insect_pests/hoppers/leafhoppers/general_information.html
http://www.oisat.org/pests/insect_pests/hoppers/leafhoppers/general_information.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/mites/spider_mites.html
http://www.oisat.org/pests/insect_pests/soft_bodied/aphids.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/armyworm.html
http://www.oisat.org/pests/insect_pests/hoppers/glh.html
http://www.oisat.org/pests/insect_pests/hoppers/glh.html
http://www.oisat.org/pests/insect_pests/hoppers/locusts.html
http://www.oisat.org/pests/pests__insect_mite/bugs/rice_black_bug.html
http://www.oisat.org/pests/insect_pests/very_small/rice_caseworm.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/rice_leaffolder.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/rice_stem_borer.html
http://www.oisat.org/pests/insect_pests/very_small/thrips.html
http://www.oisat.org/pests/insect_pests/hoppers/leafhoppers/general_information.html
http://www.oisat.org/pests/insect_pests/hoppers/leafhoppers/general_information.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs/general_information.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/mango_tip_borer.html
http://www.oisat.org/pests/insect_pests/caterpillars_grubs/mango_tip_borer.html
http://www.oisat.org/pests/insect_pests/soft_bodied/scales.html
http://www.oisat.org/pests/insect_pests/very_small/thrips.html
http://www.oisat.org/pests/insect_pests/hoppers/bph.html
http://www.oisat.org/pests/insect_pests/hoppers/bph.html
http://www.oisat.org/pests/pests__insect_mite/bugs/rice_bug.html
http://www.oisat.org/pests/pests__insect_mite/bugs/stink_bug.html

18J1 Rice 2 SHO Cassava atU Mango
IMISTIN
_ -Fruitfly
o o 18y mia) o sHiicaly
. . Tubers el o -Mango shoot
Grain -Rice bug -Termites Fruits .
caterpillar
ity
-Mealybug

=

USUAnniun:usis sSaxoiguUmusnmisinRisamgw
HRHUSINWRESYWIAMMp ) . o
Shgnimﬁl:ﬂS‘iﬁf‘ﬂ‘?hS}:IU_j‘gﬁﬂl@‘JLﬁEJLﬁEIﬁmrﬂﬁﬁﬁﬁH%iﬁSiﬁ%}ﬁ‘lﬁzwgI’_UQL‘ﬁT_TL‘ﬁ‘
q‘:jhjijgjgﬁ SHNY USUUMIS|Ssnsusnuiswsanjisiigsisiuusisamuw
SHUNgMN o

After discussing the list of pests and diseases that affect specific crops at particular stages, the
facilitator ask each group to discuss and provide the management strategies they use to minimize
and/or manage each pest and disease, and to rate each strategy according to cost and effectiveness.
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Step 3. Discuss integrated pest and disease management strategies
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The pest/disease triangle is introduced to participants to determine the factors that contribute to the
incidence and spread of pests and diseases. The same triangle can be used to outline non-chemical
strategies and methods to prevent, mitigate and/or manage pests and diseases. The facilitator
discusses some of these strategies and methods, their purpose/target, implementation process and
effectiveness (see Figure 8-2)°.

9 Although this section covers plant pest and disease management, it shall only focus on strategies that are simple,
affordable, and proven to be effective in simultaneously addressing multiple problems. For more details related to plant
pathology and/or entomology, farmers should be referred to appropriate agencies/agriculture extension

workers/organizations whose research and program focus relate to pest and disease management.
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http://www.oisat.org/pests/pests__insect_mite/bugs/rice_bug.html
http://www.oisat.org/pests/insect_pests/termites_ants/termites.html
http://www.oisat.org/pests/pests__insect_mite/flies/fruit_fly.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/mango_shoot_caterpillar.html
http://www.oisat.org/pests/pests__insect_mite/caterpillars_grubs/mango_shoot_caterpillar.html
http://www.oisat.org/pests/insect_pests/soft_bodied/mealybugs.html
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9. Module Nine: Climate Information Application for Risk/Resource Management
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The availability of multi-timescale forecast information allows for multi-timescale planning and
response as shown in Table 9-1.

=nHEsS 8.9
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Table 9-1. Use of multi-timescale forecast information in risk/resource management
Mijus SIrNAIAN MIIEGGY
Planning Horizon Forecast Decisions

nnug
Short-term

FMIRUASENS (1E0h)

-Warnings/Alerts
(hours)

)

NI mic

90i)
-Forecasts (1-, 3-, 10-
day)

o

iNsFUUSY

Operational Plans _
MUMIMIUTRUSNSYUS (2
ROSRUTEUUYURUITIW, sy,
uennSigRipuse

-Protection of property (e.g., harvests, livestock,
farm equipment)

MIENISHRMS (8 SRmMuSinuEnen
SHAIUYNIRL)

-Logistics (e.g. scheduling of planting/harvest)

isFutEY

IWHNUENYE | [USE Tactical Plans L

Medium-Term  |-Monthly FUFEUEHESAM (8. MU ythsag)
-Crop management (e.qg. fertilizer/pesticide use)

IINUTTS P — msm?qummj

Long-Term =Y Strategic Plans
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Planning Horizon Forecast Decisions
-Intra-Seasonal (3-6 UIESISEAM (2, (Uit Y auilnssung)
months) -Crop type (e.g. wheat or chickpea)
FILIgesam (8. SARSISNSUWIUSU) y
Rjtmi‘jrgam@

-Crop sequence (e.g. long or short fallows) or
stocking rates_ o
FIINSAMUE (8. 80mMIgith yisy)

Crop rotation (e.g. winter or summer crops)
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Short-term forecasts are useful for day-to-day operations while medium-term forecasts are critical to
strategic planning. Flood warnings, for instance, can be used in making decisions such as protecting
one’s harvests. On the other hand, seasonal forecasts can be used in the selection of crop types and
varieties.

8.9 AUIGNSUISHMUmRMNEUMIRURSINSSw SHGSmsS

9.1 Climate Information Application for Risk and Resource Management
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Cambodia has abundant water resources during the wet season and limited supply during the dry
season. Overabundance during the rainy season causes floods while scarcity during dry periods
increases concern for droughts. Indeed, two of the most important hazards that affect the country’s
agriculture sector are floods and droughts. Between 1998 and 2002, floods accounted for 70% of rice
production loss, droughts for 20% and pest and disease outbreaks for the remaining 10%°. Drought
loss for farmers in rainfed areas is estimated at USD 51.47 per hectare while for farmers in
supplementary-irrigated areas the loss is estimated at USD 23.01 per hectare!®.

9.1.1 Objectives
iIsiounUisigi]sdmmMmuSHMmS
At the end of the session, participants should be able to:
AmEpubm s UmEs
SHUMSISSHISISHIMMUmMSIRURUMINUUSS
@ Discuss weather, water and climate-related hazards that affect the farmers
@ SUNSWSMNNUGYSIRUCNSUOCN USRI N WU STRHIIS:
@ |dentity current strategies used to address these hazards

10 Sithirith, M. (2017). Water Governance in Cambodia: From Centralized Water Governance to Farmer Water User
Community. Resources. 6 (44)
11 Chhinh, N., H. Cheb and N. Heng (2014). Drought Risk in Cambodia: Assessing Costs and a Potential Solution
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@ OQutline multi-level, multi-agency initiatives that could help mitigate and manage the hazards
and their impacts on farmers

8.9 19 imatinn

9.1.2 Session Time

This session takes about 60 minutes.
mi]sismesinuuin oo

9.1.3 Materials Needed

QU=IEE

&Nty AO Flip chart

INSSISISs AR SINGI Map of pilot provinces
SMINIHPNYS (8. (UISIBUNSY) Case studies (e.g., Myanmar)
UltsSMarker pens
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9.1.4 Guide
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Step 1. Discuss the hazards that affect farmers
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The facilitator asks the participants to form groups according to commune or district/province. In the
case of the ToT, two groups may be formed — one for Battambang and another for Kampong Speu.
Each group is asked to draw a hazard, vulnerability and resource map of the province, identifying the
common hazards that affect specific areas and indicating the vulnerable populations and their
resources and capacities. Participants are given 15 minutes to do the above. After which, they will
present their drawings as the facilitator writes down all hazards in the flipchart.

SN2 S b AANSA WS AN {ATRUIRNBHSIHSINWRART MAMNT SHHNE

Step 2. Identlfy eX|st|ng strategles used by farmers, agenC|es and authorities
Hﬁmpumnsmﬁmm—mummmHﬁﬁ,mmmnmnmLﬁmm AO
Smmmmgﬁﬂ“@giwmHﬁGmJatmeﬁJﬁmmnm WUIMUUNSAWSYWNSIHHS
[Baggem

The facilitator goes through all the hazards listed on the flipchart and ask participants current
strategies used to address each at various levels.
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Table 9-2. Strategies used to address local hazards

Hazard Agency Level Sample Management Strategies
UNSHW nil=arm)int=qF} AMBWS aNISAIEUER
sHERIIUNWESAGSIHHN
-Let the land fallow
HuS S SHUSANEMINERIIS)S
-Prepare the water pond/other water sources
isnSiatsiy)
-Maintain the water level
UGN SIS SUYIY]
-Properly “time” the planting
RAMIBUESISISRAMNNHLS
-Plant drought-tolerant crops
usmuugs | ISUUTnSISISRIuGHI (8. IS8 SUg )
Individual/Farm-  |-Alter the physical farm environment (e.g., plant windbreaks)
level USHUMSEAIESY: (i Sam shiw i SIsRgiian
Spyiicns
ﬁtﬂ*{pmsmﬁ:twmmspﬁstﬁwmﬂtwmmszm g
immmjtt{;mSt@]ﬁtwmummmzmwamammﬁ oth g
. SHAIGHIUY)
A o < . e .
Dro htc{; -Adopt integrated farming systems (use rice “mina” especially
roug during the rainy season; “sorjan” cropping system combining
annual crops and rice; other techniques that combine seasonal
crops, annuals and livestock)
UISHUSNOASSUIENWIESIUNRIRI1S) S
-Diversify income sources by engaging in alternative livelihoods
UIRS AP SHSGISISRIuGMMNEgUY
sugmSmbmnsiarigiag
UG FIIEN MU |-Establish small farm reservoirs to collect and store rainwater
SHNSYS during the wet season
Farm Association/ | SIS|RIEP¥IASHIY
Commune -Set up communal rainwater tanks
SPHBEUOCN Y
-Dig deep well for communal use
s ISSSUSGY
District -Small diversion dam
eies ISUSUISMNISAYINUNSINGIU
Province -Update the irrigation program
ImsEiuAsSURNSIRIm
-Improve farm Improve
usmuungs | ARumizunsSSnEnatss
Individual/Farm-  |-Plant flood-resilient crops
level UISBUSNCNAG I UIENWESIUNNIHIIS)S
-Diversify income sources by engaging in alternative crops or
= 0 farming activities
;ll-m‘fﬁﬁss HUSGAIUENSYES
00 SHUNARES uiEnminSmasnsinnijusem
Farm Association/ |Establish small farm reservoirs
Commune
e UIRSSSUSGIEYNWUSWERNSS
District -Establish small diversion dams to help reduce flood peak
125 ISUSYUISMNISAYISPURREANSS
Province -Update the flood management program

APINSMISRMIUSUEUMIERISMIPURRRUS S RasRichsumnmisinnn

GHAUISY F
] o\

12 please refer to Appendix E for more information on managing rice in drought-prone locations.
s 15usiuligugs E upuistisaosuigsishimipuERisisesusizulmusn it s
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A sample plan and design for a farmers-managed small reservoir project is provided in Appendix F.
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Step 3. Discuss government initiatives to address floods and droughts
HEUBUNPUUEMAWSaY SHIMUSSSIUIENSTUSIfsHsISHAMIASS] Mmsugw
MIHUS SHAIPUEREASSS SHipminysgoisuosmmsisesmnEs i my |

The facilitator discusses the government’s strategies and initiatives in relation to flood and drought
monitoring, mitigation, preparedness and management as outlined in the following table.

Table 9-3. Government-led programs and initiatives related to flood and drought
Syis NYMNIENSY
Program Critical Activities

Remarks
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10. Module Ten: Assessing the Economic Value of Weather/Climate Information
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Farmers would appreciate the benefits of climate forecast information if they could assess the
economic value of such information in their farming operations. Seasonal climate forecasts can be
used to design planting strategies so that the damage of plants due to drought or flood can be
prevented. A forecast of El Nifio could serve as a basis to introduce alternative crops that require less
water or for farmers to store and conserve rainwater for use when water becomes scarce.

Uf&ﬂgmﬁmmmmﬁmﬁgmmmjmmémm:ma:mrsam 9
sumimgisiSsuypwsamsiusishinuigunssnsydchuminpainnanisussiy
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BSGHaSUNMYWISISRMMINUE mmmrpﬁmnﬁmmmjﬁajﬁﬁummmrp SINAISN:
ESMNIULIUISTMUREPWwsSSEGM SgsSw SHUIGAISNIZUES
SMSHAMINOE YR mmS)suisisispaniy
smumﬁ?smtsﬁﬁhptgmsamm
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The problem is that a forecast or prediction can sometimes go wrong. Farmers are frequently
disappointed when they use forecasts that do not come true. This discourages them from using
forecasts again in the future. The most important thing in any forecast is its accuracy and this is limited
by various factors including the data and techniques available, skill of the models used, advancements
in science and technology, among others. In this case, farmers should be guided in selecting
alternatives to maximize the benefits of using forecast information. This is possible through simple
assessment methods that enable them to make the best decision with respect to the forecast
information provided.
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10.1 Economic Value of Weather/Climate Information
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The session will allow participants to appreciate the economic importance of forecasts and at the
same time improve their capability to calculate the economic benefit of using forecasts in formulating
planting strategies in a given season.

90,9 .9 imuUnNis

10.1.1 Objectives

ISIGHUNMUISIBSMPHAGUIESHING:

At the end of the session, participants should be able to:

) sATS o mumnoasminusigingsgismnoonadsesmuinprAimiEuchsH
SISISIBHMIUIESWSNURA=:

@ Practice simple methods of assessing the economic value of using forecast information
HRIZISUUBRMNIUUOMIAERMIEITWS anjsisR puRsisnwigmiiminwss
giRuT S

@ Make climate-informed decisions when choosing among alternative planting strategies

and/or livelihoods

90.9 ,lE) LIULIEN
10.1.2 Session Time
isismensinuuiniut 00 8
This session takes about 60 minutes.

10.1.3 Materials Needed
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Flip chart

erdbogid

us gy

I\Q/Iarkuer pens .
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Cost and return data of some crops

SHOSIWIRHIIS]|SOHRGUIY

Alternative economic activities as identified in discussion with the participants
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Step 1. Discuss economic impacts of droughts/floods, and identify alternative income-generating
activities
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Probabilistic forecasts (e.g. 80% probability that it will occur, and 20% that it will not occur) are
generally provided by national meteorological and hydrological services (i.e., Department of
Meteorology in Cambodia). Based on the forecasts, concerned agencies (e.g., Department of
Agriculture) provide advisories on the possible implications and mitigating measures, and farmers
have the liberty to decide on their actions based on their past experiences.
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Participants are asked to discuss the financial loss that farmers typically incur when their crops get
affected by drought during the dry season or flood during the rainy season. The facilitator guides
participants in identifying alternative livelihood activities apart from farming. This could include
working as laborer in a dominant/potential industry in the participants’ area (e.g. laborer in salt
mining), or planting crops other than rice (e.g. maize which requires less water and/or takes shorter
time to grow). The facilitator lists on the flipchart as many alternatives as the participants can give.
These altgrnatives are theon raonkedl accgrding to the most economically viable. _ ]
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Example. Farmers’ crops are flooded during the rainy season and damaged due to
drought during the dry season. The loss experienced by paddy farmers is as much as
their total cultivation cost (i.e., inputs like seeds, fertilizers, pesticides; labor and
equipment for land preparation and management). The facilitator must ask farmers i)
the total estimated cultivation cost in their area for rice production, and ii) potential
net income/profit if he/she will engage in another job or profession. All alternative
strategies and figures will come from participants based on their experience and/or
information from their respective areas.
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Step 2. Conduct an exercise on response strategies

HRUBUH U MAMMInNASIa § Mg RimmumEssgm
SHOAMAPNMYUWUmMMEBIZ Mg sisisuuSusiEuisijn
BuginmpowsinHuAmoEIsUSgEo) (9) Ssidijpylssdisioin (1)
SsApivismauimiiyisisiuaies  (m) SsAsipuidisisamiggsid)s
(€) EsSHmMumMINARIANtWwISTiaUS2A{aiid

The facilitator presents a forecast of below normal rainfall and discusses with participants the possible
responses of paddy farmers, all of which can generally be classified into four: i) do not plant or let the
land lie fallow, ii) do not plant, and temporarily shift to another job or profession, iii) plant other crops,
and iv) do not listen to or follow the forecast, and therefore keep planting (refer to the section on
sample exercises for more information and guidance).

USWUUMIS|SRAgUPUimMuammMuiuRismsimEuasompuwisisnugus
sisginm i UESich SULNM eI

HRUEUEUNS UMM MIC S UHE S
SUISTMBIUSIPIRUCISOMANISIHHEINSSo 4

The facilitator then asks participants to form four sub-groups based on the abovementioned
four response categories. The facilitator explains the paddy farmers’ profit and/or loss in the
following scenarios using the figures (in terms of cost) discussed in step 1.

SimsSm {{U)uid]UCNAS M [ChAGISm
SHMIRUNIS{UINSRIMM(ANW SING
Step 3. Compare incomes, profit and loss of the four groups

HRUBUNHUOMAPIURESYWInmnAs Uiy
SHAUNSURIRUUMNUEROMIIESGSIZ Ut SEAN[RESYW
NWUIUEMIS]SRESTIRHUETIU)UsU SHAMNSINCIAS I
SHAMISIHURIINMSIMUIUIUESGENRIMNY 9

The facilitator discusses with each group the total income and loss resulting from the decisions taken
by each group, and together the groups compare and identify which profited and/or lost the most
based on the following scenarios.
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Scenario 1. The forecast is correct.

FBES 0 sASSISITIU [FUISIGISMTNATRUEISAMUSRMIES:

Group 1. Let the land lie fallow. This group saved the cultivation cost.

Pus L1 gsig: IS AIENIRPERIS
[MEISSISMIEN AR UG SIWRRMIRIS:

W GIRCNAGSUUISEAMIENIS:

Group 2. Do not plant and temporarily shift to another job or profession. This group
saved the cultivation cost and earned from their shift in profession

Fes&m gigssam
[FEISSISMENATRUERISAINMWER ARSI SN AGS S UUUTS
HOSAMIENESAMIS:

Group 3. Plant other crops. This group saved the cultivation cost and earned from
planting other crops.

FEs @ 1siTsugMmMIE: FEISohsuRmMISSUsiubmMIRig: sikH

Group 4. Keep planting. This group incurred cultivation cost.

MRS . AUSAMUTT IR IR S S SURS SIS S AN AT 1S
UTENANIS S/ AISHG SRS SURUNSIOSUMIS SIS MBMINNSINN

Note: The cultivation cost saved is considered profit. Such amount of money would

have been gone, had the farmers not followed the prediction.

RINTWO MINNRIMNESRURT

Scenario 2. The forecast is not correct.

s 0 sASSISNTIU [FUISIIAURBMUBRMIRIAGS U

Group 1. Let the land lie fallow. This group missed the opportunity to earn
anything.[FiESE gsEigdimsimmimninpag c1
[MEISIHNGHISNUSSHISMAINwisTUiEn /S SUikUS guThSamIiRig:
SHAGSUAMIENITSS

Group 2. Do not plant and temporarily shift to another job or profession. Depending
on the potential income from planting versus engaging in another livelihood, this group may
be profitablior not. o

Hesm SRR
[FEISIMGGISMNUSSGISMIENWISUmAGIUIRUS SUThSAMIEASAMIS:

Group 3. Plant other crops. Depending on the potential income from planting other
crops, this group may be profitable or not.

FESe 1ISITEAEIRIEU FEISINGS SUTSCNAGRBUNMIENSE1S:

Group 4. Keep planting. This group earned from planting.
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scenarios

ammrpiiguasismInnigmoiuicsy
SnAUsIZSUCSUMMMISIRRiA ST
Step 4. Discuss the challenges of realizing the profit and loss indicated in the exercise

H‘FTME:IUEUE:IEULﬁiIﬁGh L'UU«‘:‘(]mt?(]IﬁJSW ILIJIL'UGSL'U swmiawﬁum&’nmgiﬁm@umim

ImUJUQISﬁUSSHmE}

S ﬁ%:ﬂmmewmﬁwﬁiﬁﬁﬁﬂjﬁﬂﬂﬁgFﬂﬁJIS‘FﬂII‘ﬁ“L@ﬁ‘GSMUISBIS‘]ﬁqu
mmmﬁmﬁﬁ“tﬂmzmﬁusmmmu mEUIE'Uw‘FTGﬁJﬁHTESﬁZINmLﬁMIIUWN‘HﬁTﬁﬂ

The faC|I|tator must point out that the profit and loss scenarios generally depend on the local context
so that it is critical for farmers to identify other income-earning opportunities available to help them
mitigate the socio-economic impacts of extreme events on their families.

UM S
Sample Exercises

WM& FMIrRINISIHRESEHEUFNS MamiRuRighiusigneuigienges

E.']‘r‘—l‘ﬁﬁ B/NSSS L'UIT']Z‘—TI:ﬂ‘STSfzﬂﬁﬁmﬁiﬂﬂiSlﬁ]ﬁm‘ﬁitﬁ‘l&fﬁnﬁﬁmaﬁ‘l

SuRicns

T,ElﬂSWBSIHWtﬁT,tSILEUIQJUN ISIHRUUNAIS: OmmmMUEIThSUNWIGHFREM 6 Mpdw
sl sisSginm:En iUt SUR MISISH NS Sy 9

Exercise 1. Forecast of Deficit Rainfall. Paddy farmers are preparing for the upcoming season. They
received forecast of below normal rainfall and have been advised not to plant paddy. In
this exercise, participants are asked to form four groups based on four categories of

responses shown in the following table.
AT NN LA I 1N U Y I S M U R[OS

MnsSo0-9

IZumAInMIAAES{UCIU B0%
Table 10-1. Forecast of below normal seasonal rainfall forecast at 60% probabilit

13

Forecast from DOM/SESAME

eI MITANST / MILSWRU 1§59
Actor Advisory/Response Remarks
FINNFIANUEIUTE BES) MENEYMANSISISHG
o =0 UUT[IS:+20% ISSSSwHMe
SURNRIMNHERWRMNSER RS [ =ais= [y SN NS LI N MO S
Swi/SESAME = : -

-The rainfall forecast for the given
period (i.e., June-September) is
below normal.

-Normal range is within £20% of
the climatological average for the
last 30 years

MitanSiAHs
SWRNSH/UNY
Advisory from Agriculture
Department

WS NI S WS UIU RIS a0 i

Farmer Response Strategies

PusSo
Group 1

iIwanieAgessmis]
?‘—THE;%EUJ
S‘ﬁg‘ﬁBSLﬁUL‘FﬂSIm wImia
ENGIU
AOSMNMENSHABS

-Due to poor water storage in the
Dam, water was not let out and
irrigation is very limited

SIS WESEN
wﬂfﬂHgT}ﬁ
Hfﬂlmtﬁgﬁwim MWISIS|ICH
18]

-Follows the advisory by not
planting and allowing the land to
lie fallow

sumnaionsitnsiunwsd
SAUMAMISR

msMmnEsigisSsussw
s

-Farmers are advised to plant
drought-tolerant crops

UGS AMuIlmMng
PUHNGSS afala k%)
IS PUISIHNGUS]
UWoNS Boogan

-IF total cultivation cost is USD216,
then this group saves USD216

13 |n this exercise, the seasonal forecast was correct.
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Actor

MIIANS) / MILSWHU
Advisory/Response
HSGAMWTIAMISTIUMAIR
=

-Saves the cultivation cost

I§Ha
Remarks
[ENAIUIR UM S ST
sisioRUMUISIZS
afalaf=sby
-Total money they have at the end
of the season is USD216

Agmngmilinsisws st
i W
ishimmninnegsim

-Follows the advisory by not
planting, and temporarily shifting

(uasiOREsSQus
IENUSAMIUH MO0EaN
(O.BHANERTWANN)
SRINCIARGSUTISHGEDY
ANGICNS
iBunsAmMSEMRSHSOM
WHUTARIEAUIEUESGSS

Lﬁjﬁé 19 to another job or profession mgb""@q . )
Group 2 Sseoom UJLG‘I#TIQ‘]T,E‘LNIWJ&’(? -IF the group gr.ew birds, invested
{eu Sy USD360 (0.9/bird) and earned
J‘r:?ifﬂ Sien S snUisSySy usD646 (1.6/b|rfj), the.n_they .
SIS v & ' | earned USD286 in addition to their
-Saves the cultivation cost and S;‘:E;’:Sgg ggﬁﬁﬁﬁu%ﬁﬁ
earns from their temporary job Tﬁqmgiﬁéoﬁ&q@ =
-Total money they have at the end
of the season is USD502
(UasSIGREISIEIY
IRUGAHNMMWIHR
AESMNEHYWUISS
SHIMAGI
PSS Wy %sg;;ﬁ% ShepfSiyg
iBumsSSHIEmHs B ~
-Follows the advisory by planting mgdﬁnﬂﬁlﬁjmmfﬁmmﬁ
_ dArougoht-toIerant crops _ s Ve ’ u
Hus m BSSSUUCNAGIWUTH o o
Group 3 St WA FESHGIMWIISIIS)S
Qgﬂjf_‘fﬂ SL@ﬁﬁSﬂjﬁﬁumﬁ -IF the group grew gingili, invested
fﬁ“mmS&’ﬁ'L@Z v USD79/ha and earned USD287/ha,
- then they earned USD208 in
-Saves the cultivation cost and ", . .
earns from other crops addition to their savings of
usD216
uwiRunsAMSISTuUiS
GHIZIS clhegan
-Total money they have at the end
of the season is USD424
(UESIOENAGAMUWLGA
2NRiH BoDEAN
Bsigmyrmiinns) ISUCIAGSS 190
sHisiisugsi ZONIS i SHEHUR
Fus ¢ ﬁoﬂm?ﬁmmmjﬁ%ﬁﬁﬁ’ﬂm -IF total cultivation cost is USD216,
Grc‘>up a FNENEIS(B. [8Yd) then this group lost USD216

-Does not follow the advisory and
keeps on planting drought-
vulnerable plants (e.g. paddy)

CNSIUTR NSNS S
iISioRUNUISIZING:S -
D90 H0n
-Total money they have at the end
of the season is -USD216

HUNSS: MInRIaNIRuU

=5

=

IS G MO NRIANISIMUES Mg gm

m —~ [2Y)

70
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USIHER N STUTISUS M SIE GIUAIYT 4
Exercise 2. Forecast of Above Normal Medium-Range Rainfall Forecast at Different Crop Stages.
Paddy farmers are currently at different stages of growing their rice crop. They are asked
to correlate the 7-day forecast with their respective crop stage and identify their response
options. In this exercise, participants are asked to form four groups based on four
different growth stages of paddy.

Table 10-2. Forecast of above normal 7-day rainfall at 80% probability

eI MAANS) / MILSWwsuU 1§59

Actor Advisory/Response Remarks
SICNSINN
= _ ) = e . o
senSwy i%ﬂmF]gfg“)fmmfiTﬁ?m?m SR MUN[EI N UMOs)
SHSESAME | e-rzl?' a ;rlescass tor be g;\:)elr;) . - Normal range is within £20% of the
Forecast from pErlo €., | eptember 1S climatological average for the last 30
DOM/SESAM | @POVe normal. years

E

WSS WSUIUNI SR

Farmer Response Strategies

URSIOEAGWSTHTAIANUED

Reproductive
phase

Pus o AEASNMEISNESISIMUTEUE | UHSUTNUS 9980NSHoUisen
US| Uil uchiSUiiiwESSUimU | S1GiRMBINSUSUWwe S
yaiamu U H caienk 184jm E]Du[lﬂﬁ‘ﬁ oIS
Group 1.| iU wyIsne§s E_im81umf‘—7ﬁ‘|f—1m S
Sowing - Itis critical that sown seeds are not nUFUEYind)auh i)
/nursery affected by rain up to 48hrs to prevent |-IF total sowing cost is estimated at USD11
stage from drifting/draining of seeds per ha, then they saved USD11/ha if they
delayed the sowing to avoid the rain
S iSiBRusMIS: - (UESIOIGSAMUILNIIUHE
Ssaniames WIS egaNERgwUIse
IaGEA UisSMIsASaississunsinm| 1SS usSicnSens 2053
muguilds | dniBgiifjundsigne: SH | gwuiss
3t TEUR LUMStumﬁmﬁmSmem
Group 2.| NmEESHIHIEN WIS HE EnASiSuiN) N B
Vegetative - During this phase, fertilizers are - IF total fertilizer cost is estimated at
phase crucial, but application should be USD9 per ha, then they saved USD9/ha if
“timed” to avoid potential erosion and | they delayed fertilizer application to
nutrient loss due to heavy rainfall avoid the rain
DA ST L deormianuten e
T ERONERUWUIR IS1RORMeAUS]
~ u . TSes L‘m%‘:ﬂamtﬂﬁﬁﬁpmSIU
{["EsS m ASNINUIEM S AUINNAIANUENT
\ S G| pEmsnspinuismIssa SRy
IULS g Feitabalai=aba
n oA wlTw T T o iR
Ut SN - Top dressing of urea fertilizer is e . .
o . . - IF total fertilizer cost is estimated at
Group 3.| important at this stage, but may need

to be postponed due to the forecasted
heavy rainfall
ANOSNMEISMNES1ISAMUTEUEN
S

NS S EUESheigysin

USD9 per ha, then they saved USD9/ha if
they delayed fertilizer application to
avoig themraina _
SANASIFIRESRUUNMATAEHEM
SIS
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Actor

MIIANS) / IS WRU
Advisory/Response
U
Ii‘jmmtwq]mﬁ?ﬁSIsmeU g
IV SHAIRIINKETEI
- It is crucial to have good solar radiation
25 days before flowering for
development of floral parts and
spikelets
AnRmmgIRUIEsSHEnSmiSin
Hhieg
SHUSWHUSNAMNIEUTSTENW
CHUHNISGIUaGISGMN
e S shign
- Heavy rainfall increases the water in
the field and decreases the
temperature leading to potential
unavailability of micronutrients like Z
jnd Cu. .
_S‘r‘—ﬁ‘jﬁﬁuﬁﬁi‘jmim WoNSTIULR
5
UlﬁSfﬂﬁﬂﬂﬁ‘lﬁuSﬁ‘S’UﬁﬂimﬁG
mBSmUImSQSL‘smLﬁﬁ
- Water should be drained immediately
to increase soil temperature and
availability of micronutrients, and
ultimately the harvest index

L tishd)
Remarks
- Slight increase in harvest index may be
difficult to estimate

Pus e
ine
Sh{uyn
a3

Group 4,
Ripening and|
harvesting
stage

_Iﬁ]mmﬁiwmmgmmgﬁjpimmﬁn
Imim WSS
ISuendaagsmosfiiriy
- Expected heavy rain may lead to

waterlogging, where machines are
unable to function efficiently
M U&Tmiﬁﬂji—ﬂt‘jimlgﬁi—ﬂ LIJCTIST:?
Slui:l]lm’:] UNEAIGAMWLTH m‘Fﬁ:ﬁ
BRAIUYUND

- Harvest could be done in advance to

avoid manual labor costs of harvesting

(uEsISigGaimwnuRgismMmMIUY

URUHN 9menisen inwa s

[UEURUITAYS EGR0N 1S1[MY

1S:SRuSiohsens adagan

- IF manual labor cost of harvesting is
USD135/ha and loss from early harvest
is USD58, then the group saved USD77
(135-58)

AUMSS m ﬁ?ﬁﬁjﬁjmﬁliﬁ]ﬁmﬁimm%];ﬁﬁmaﬁﬁ 9 ﬁmﬁnthmﬁmS'Lm

Uﬁﬁ‘lﬁtﬁLﬁJimmg‘r‘—\“uimLUSISIIG‘IL‘U Imm‘ﬁhjﬁiﬁﬁuﬂjﬁ‘ljf’mﬁiﬂﬂjm

INUAISUMYNSMNIUNINSTE SHAMNSN B ISMISWsUIUNN S

ISIHRUUNSIS: ImMUEIUSISAPEMUSIINHISTMNEIuN TN 9N

Exercise 3. Forecast of Above Normal Rainfall. Paddy fields are current fallow, and farmers are asked
to correlate the 7-day forecast with their respective situation and identify their response
options. In this exercise, participants are asked to form four groups based on four
different scenarios.

Table 10-3. Forecast of above normal 7-day rainfall at 80% probability
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Actor
UM
HESUWSENS
gasSwy
SHSESAME
Forecast from
DOM/SESAME

[FESa
SARZUNSISS
ISUUUNA
st Syl
Yl

Group 1. Fallow with 1
or 2 dry ploughing

MIIANS) / IS WRU
Advisory/Response

A HmAIRUCISANAINNS (8. 8-9&
SN B098) 1N UMBHREYM

-The rainfall forecast for the given period (i.e., 9-
15 September 2019) is above normal.

WS NIl SIS WSTUIU RIS/
Farmer Response Strategies

-BUTNUSNEGIMFUc S
Uisuin . )
NESUISHRMAMISINIENUANITS
IHRmASmISiigewys

-Fields are ready to take up direct sowing of
paddy, but it may be unproductive to till the soil
due to upcoming heavy rainfall

1§90

Remarks
SEaSEgmMAuMmSIaNG
1S +20% ISSSSWHMY
S MNMUEEIU N UMOoss
-Normal range is within £20% of
the climatological average for the
last 30 years

-IF total sowing cost is estimated
at USD11 per ha, then they saved
USD11/ha if they delayed the
sowing to avoid the rain

Fus b exs

N SLSITGIU
INWESTSS
Group 2. Fallow fields
without any ploughing

AMEIB SIS SEsY MIgInS
mﬁfﬂﬁ@ﬁl%mmnﬁﬁﬂrﬂﬁmﬂ
CNISUEN MM HSHmASR

-As the soil is heavy clay, ploughing is difficult
given the forecasted heavy rains

(UESIOMISISGAMWY
Ut 9eEAN
SHgwiAMITIwEEIS:
3881 =10r}

DRI gEITwiEmi U
WSTHYROSMS S
uSiionsuiEm
9EEANHROTIAe

-IF total ploughing cost is
USD14/ha and the group decide
to only plough once followed by
direct seeding after the rain, they
are able to save USD14/ha

AuSm
ipuiSulRipNIssS
iG
Group 3. Fields
recently sown direct

AR AsiRUTEUmiS i EnUTE
UTASIPENGISEAUSHS S
gunsisigiiguRizusu
iBuhmsugw
SgSEnUIRNUMNUIHNWESIREE:
SS1ien

-Heavy rainfall may cause sown seeds to go deep
into the soil or drift/drain to the lower end of the
field, reducing their population and causing
uniformity in stand

JussIOIgGAMwENeI
meEnuULsSnH
CEMNEHYWUISS
IBULISHIGMHN
198 AN FARD WU SN
WiFHIS: _ e
UECSHUISRIGMES
WA us Sl
SIS
HGUSiENSIen

SONERYW Nisen

-IF cost of second sowing is
USD4/ha, cost of draining is
USD2/ha, and the group decides
to drain instead of 2" sow, then
they are able to save USD2/ha

i

Pus a

ELLUE [
(st pifaita) NE‘I‘U’I
Group 4. Week-old
directly sown

A RUTNUMISUNWERER

SHUthm
SSUMMUSGIEUIHINUSIUGSS
(SIS

-Rain may cause waterlogging and damage the
young seedlings thereby reducing their
population and potential yield

RGBT NS
Shuusancnsisisinm
UBR

-Income loss can be assessed only
on harvest
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11. Module Eleven: Farm Visit

‘Fﬁé?ﬁ FARM School MG SN SHOINMNEENUASENSHFN MmN S
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The FARM School program can be used to communicate weather and climate information to end-
users (i.e., farmers). It can also be used as a venue for demonstrating how information can be
integrated in farm-level planning and decision-making, where farmers take appropriate measures to
mitigate the impact of extreme climate events. For this reason, it is essential to conduct a Farm Visit
to reinforce the concepts taught, and to demonstrate to other farmers and the community the
benefits of the program. Similarly, the evaluation is critical to assess the facilitators, the content,
process as well as delivery of the program so that it can be improved.

11.1 Farm Visit

ﬁ‘n&n&nﬂs Sﬁmﬁsammumteiﬂs Hﬁmpumpmmuﬁatz ISTNUIIENUEN S
mﬁ‘rﬁpmﬁmmgmwtsmimT SmﬁmjmmQﬁisﬁﬁwumamstﬁija 1 USU
ygumis ﬁmﬁﬁ‘r‘—@mﬁﬁim%iﬁ ﬁﬁi:;i:’nmﬁmgnmmmmmmmﬁ@qdm
SnNgigumsiIsiaREnhus

Following the module/session outline, the facilitator starts the farm visit with a brief discussion on
cropping strategies and soil water balance with all participants. They then discuss fertilizer as well as
pest and disease symptoms found in the field.

99 9 9 iMUANks
11.1.1 Objectives
USWUAUMUILH]SIS:OmmMmusiinms
At the end of tlhcisesosign, participants should be able to:
UENMAIWUSHIHAWSMisMIRIR: SH ayenSasSng
@ Show understanding of cropping strategies and field water balance
amspishitumunissgesismsslioigumsisiannn
@ Discuss common nutrient deficiencies and pest and disease symptoms found in the farm
ioailvmusAinoSivanAASISIUTSRYTS FARM School 1S18 AR GMINNENI1S]S
@ Share their experience of the FARM School program to other farmers
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11.1.2 Session Time
iatﬂsmzmsmmp‘ﬁnm B1EN5

This session takes about 2 hours.

11.1.3 Materials Needed

~1yn

Camera

usmnisumanissgioimnsSiio

Photos of nu'irient deficiency symptoms for macro-nutrients
JUMNUSUSGIR SHNg

Photos of pests and diseases

99 9 9 iNMiinn
11.1.4 Guide

Sins§ 9 AmfRUbL S a{aris: SR SHISInSR
Step 1. Discuss cropping strategies and field water balance

HRNHUNEUIRmmMERaigRamSnusgis: uime s
stﬂpﬁmeﬁmpumﬁﬁhwmm

uRgMmnIS R SISigRUSIUAMIAMARISTGE Mg SRS USAEG MM
Qﬁiumwmﬂiﬁﬁiwﬂ

The facilitator asks participants about the cropping cycle and calendar, the type of soil, and sources of
water for the crops. This is followed by a discussion of the rainfall pattern in the area vis-a-vis the crop
water requirements.

Sins$ b AandqasamanissiaimsiGiiy usiis SERG
Step 2. Identify nutrient deficiencies, and pest and disease symptoms

gRnEUNguRwammEHigmsustam - (8. 18y gn o Saly)
SpSaSHSoINan SnAMISSAEIaSHY  MIUMIUNSUS  SHNo
USIUUMIS SO MMURNSUIRS I aSHuiNUEsSms SnRiSEie 9

UEMBAEIHIESUSISGHHE SHNG SHAMNSWSMIuEURRUIMSIHHUIS1
The facilitator asks participants to observe the crops (e.g., stem, leaf, flower, fruit) and identify signs
and symptoms of nutrient deficiency, pest and/or disease incidence. After which, they identify the
type of nutrient missing and the required fertilizer. They also identify the pest and/or disease and
identify the management strategy for addressing the problem/s.

Sinss m miiosiiususAtanGS SEMIUISHARYITE FARM School

Step 3. Sharing of experiences and insights from the FARM School program
H‘Fiﬁj'[j‘:i‘[_iﬁjll‘[:imimLijﬁjfzﬂf;ﬁi:ﬁijﬁﬁm‘r‘—ﬁm UJEIJT,HUNUQMT,MQS

SHMIUUS ﬁjummﬁiﬁmﬁiﬂiﬁﬁ FARI\/I School i
UgmlﬁﬂﬁSSSﬁmimmu%ﬂIS HﬁGIGf”ﬁ‘JIﬂJf‘iUSIQ"iHmﬁmﬁiwlgigjﬁﬁwﬁt’ﬂmmﬁiﬂsti
Hign

The facilitator asks participants to briefly share their experience and insights from the program. This
experience and insight sharing may be conducted in the presence of other farmers and the wider
community.
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Appendix A. Assessment Survey Questionnaire

LN Ed I Farmer’s Name

muw Age

m@:LﬁHﬁﬁ?f‘—ﬁ Farmers’ Group Name
w Commune

i District

e Province

IBUTIGH Date of Survey

Background Information
nimagsel

Farm Size (Please tick): Less than | 2,501-5,000 [5,001-7,500| 7,501-10,000 sqm More than
SIS (fyaﬁmlﬁm) 2,500 sqm sgm sgqm F1€09-90000 10,000 sqm
SGMY | N&00-000 | #009- =il G SMHA000
96200 ioEen ne00 0
g ioEed g
Landholding (Please tick): Owner Tenant Sharecrop |Others (please specify):
AgssE SR | g ping  [1C3}HT
Y
18]
Rained: [Semi-permanent Permanent irrigation:
Irrigation Type (Please provide area ﬁﬁ{iﬁ irrigation: @SQ‘F“N@UH\'WNGLN
per type): mEF [osfmsiuenurm [ UIYs
WIS SISMNUGIIU IH |[usuuU
Paddy: [Perennial Animals: |Fisheries: Salt
Lyl Crops: Giigey Gfﬁlﬁtﬁm" Production: &3
20MEs |8 Usmgns
FNt Ui v
Income per Year (Please provide =
amount per type):
ENAS SRR
(SJJ&ILGWUL@ AGSMBLIAS Cash Forestry: Other income sources (please specify):
SPwI) Crops: [rinD  [[USFIREHI1S]s ¢
2mg
fljrptﬂﬁ
=
Paddy Rained: Mixed Rice-Fish Culture: |Others
ricewith |FIHE™15) |Crops:  [EA{euiEnw Sl | 1RH01S]) 5
permane | SZAmos HLﬁIS’ﬁﬁﬁfLﬁj
: nt =
Farm System (Please provide area per |, . ..
irrigation
type): . o :
L u ) =nug
umus
SIS
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Rice crop per year for the last 10 years

MIRAS (AR H 983 fufEnUidey:
1 v =

100 905

1. 2010

2.2011

3.2012

.2013

5.2014

6. 2015

7.2016

8.2017

9.2018

10. 2019

|
Cycle 1
Planting/Harvestin
g Dates
g8 9
igunosg:
SHUDURU
1.

10.

Cycle 2 Cycle 3
Planting/Harvesting

Dates Dates
ig§ o ig§ o
igunigeg:Sn (Iguncs
SISO N
1. 1.

2. 2.

3. 3.

4. 4.

5. 5.

6. 6.

7. 7.

8. 8.

9. 9.

10. 10.

Planting/Harvesting

Cash Crops (Please list):

Planting Date/s

Harvest Date/s

SAMBpNSRY(IYNIGL) [IgUunosais: IgULURU

1. 1.
1.

2, 2.
2.

3. 3.
3.

4, 4,
4.

5. 5.
5.

Perennials (Please list): ig’jpgmm’m

SAMIT N TR (Y aIIedIs |1

)

1. 2.

2. 3.

3. 4.

4. 5.

5.

Income per year (Please indicate
amount):
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ASESIfsHISISHmaMMUSHIEM U S

Onset (Month and week #)

Withdrawal (Month and week #)

Traditional forecast used
AUNNAIMNUNNENS

1.5 Clouds, etc
2. 181D =R MY Indicator trees

3. fUSENMHAIndicator
animals/insects

4. Others (please specify)

Rainy Season INUHMNTSUCUISY inuMiguocmsSy
i
Dry Season
IBICH
Negative impact caused by Crop Stage Please indicate frequency of
weather/climate-related hazards on ﬁ’nmf%‘mmryﬁmhj impact with a = never, b = rarely,
thefarm c=oftenandd = allyays“ '
RUUMUHIEE SIS HURNMEAMNE AU
Mg 1. ISUMsSiRHUISS
S siutrmIEis: a B8si= b MY ¢ w9y
1. Gust wind 1RUfjS8U 2. d S

1.
2.Flood §PISS 3.

2.
3. Drought I[FT:TIHzIE 4.

3.
4. Heavy rainfall 1] HENAEIHA 5.

4.
5. Others 1X§}:9 :

Use of Traditional Forecast
MO CnaI MmN/ UnNan

Please rate your frequency of use with a = never, b = rarely, c = often
and d = always.
UMM AMsmUisuUmsitHUIS:
a BSIRMU b MY ¢ MUWI d ST

1.

usnisAMInNAINIUNAN
Source of traditional forecast

1. Oldest man/woman
CHEUY

2. Commune Leader
RELbi)

3. Others (please specify)
153539

Please rate the frequency of release of traditional forecast with a

never, b = rarely, c = often and d = always.
MBURNMAMADSIMUISUIM SIiRH0IS:
a BSIRMU b MY ¢ MW d ST

1.

14 Rarely means 2-3 times, often is 5-6 times, and always is more than 8 times during the last 10 years.
SMESSWHMISHIFHE B1ST MERSRIWINU G5 MTWIESSWwo @151bRRERIWINU
G SH MIIAMUESSWo CRRERIULINNT G5
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Current Use Forecasts

Forecast information currently used
NSHESAMINNAINUSUISEN
S

1.N0U1TS Daily

2.71G 7-day

3. E—Ttﬁfe Monthly

4. JUTIEN Seasonal

5.1%]%39 Others

3.
Farmers in the commune using Nobody [10-25% of the| 26-50% of | 51-75% of the More than
traditional forecast (please tick): MSSI time the time time 75% of the
SusnSinRUOnsE | amyd | yOuin |[ouin | yOuinmg time
sismuInpAIUNINIS: 10-25% Y 51-75% oSS
(UB1ER) 26-50% Y 75%
Level of success/accuracy of 0%/ |10-25% of the|26-50% of |51-75% of the More than
tradltional forecasts (plgase tick) Failure |time thetime [time 75% of the
SMESISMNINSSWYSUE | TNS8 (810010-25% |Shi2e-  |BHI51-75% time
isFnpEIhivuunnS: QLS 50% SIS SM
(WBE) 5 75%

MINNARINUGUS

VBURNMAM AT AINUISUIM SIRHIS:
a BSIRN b MU ¢ NwI d hSgrmu
WUASIOSSHUNSESYUNS|INSRU
Please indicate frequency of use with a = never, b = rarely, ¢ = often
and d = always. If not using the information, please explain why.

1.

4.

5

Dissemination channel used to access
information

UMMSOSHW (RS

1. 1§]Radio

WHURNMOMmNEAMMUISUIM STHHUIS:

a BSIRMU b MY ¢ MUWI d ST

Please rate the frequency of using the dissemination channel with a =
never, b = rarely, c = often and d = always.

SIS HOUNSSWMMUWS
HUCHUISAMINNAINN

2. SISNSTY 1.
3. f%ﬁfﬁ-‘fﬁNewspaper 2.
4. ﬁﬁﬁ_iﬁl:‘ll] Commune meetings 3.
5. UANWILR DOM Website 4.
6. UAMIMEUHEY Social Media (e.g., |-
Telegram, FB, etc)
7. ﬁt;ﬁ"’gm“ig Mobile application e
8. 1¥]:39 Others (please specify) %
8.
View of risks associated with Acceptable Not acceptable Comments:
probabilistic forecast Qﬁﬂjmﬁ“tﬂs ngmﬁ*asm wusiunuiu

S

Forecast Information Needs and Requirements
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Rainy season Forecast information needed, and lead-time required at each stage
igieg)ts mSEsismMInmIMNE MU SIEUGItIS
SHINUIMNIEUISUSSYWIEie

1.

1. Seeding
SN U

2. Transplanting 2.
B

3. Tillering
umsy 3.

4. Flowering
gl

A

5. Harvesting
WYX

Dry season
igioy

1. Seeding
Sang My

2. Transplanting
8RR 1.

3. Tillering
umsy 2.

4. Flowering
N 3.

m

5. Harvesting
IS

Minimum forecast accuracy willing to 50% 60% 70% 80% iLSiI’/IH
tolerate (please tick): More than
AICNAINTR U SANEES 90%
IMESURGUEIEUMSGS WA
oS

SUKNUER B SANMMASISISHIesAIUN
Appendix B. Climate Profile and Projections for Battambang Province

s wisSmid)ts
1. Rainfall Pattern
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The rainy season in Battambang occurs from May to October. Highest rainfall is likely to occur and the
end of the rainy season, in October, in which August to October is defined as the wettest months. The
annual average rainfall of Battambang is 1300 mm. Figure 1 indicates the average monthly rainfall.

Monthly Average Rainfall over Battambang
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Rainfall (mm)
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Figure B-1. Monthly average rainfall over Battambang, 1981-2017

sifuuissig: mmpmmwimsmmmtsﬁﬁmmﬁmﬁim e Ml (9869-
090) ISTHHIEHTNARURT NCASURNIM S MIE™IEHm MY (£20% | IS‘HU:I?—?I:ICSJI:I)
‘r‘—m‘hitﬁ IL"]L'U LT]C]&‘I i:’m:itijsﬁ‘r‘—? eﬁtﬁ]hmmmmﬁpﬁmamzm iy mm
Srast: mm@mm]ﬁtumtﬁimsmmmwmmmsm]::ﬁmﬁtﬁwaﬁjpﬁmam c1
Inter-annual variability could be observed in Battambang in the 37 years of analysis (1981-2017).
Accordingly, there were thirty (30) years with normal rainfall (+20% of average), along with three (3)
years where above normal rainfall was observed and four (4) years were seen to have received below
normal rainfall.

ﬁpﬁtﬁ]mmﬁahJUi:aﬁLﬁimSiﬁﬁtgjmtsﬁﬁﬁm K099 igumsmyonon Stys
mummmtwmawmﬁ]mmﬁﬁmisﬁm z[eJa]cd INMﬁLHﬁQﬁIﬁ]ﬁBWSLﬁHIﬁ Gc
SigEuUIs

The highest rainfall was observed in 2011, with 1707 mm. The driest year in the considered period
was 2014 having received only 878 mm of rainfall.

B, FH)HISIBHIZCIE SH igiHan

2. Wet and Dry Season Rainfall

@My ISIﬁ]mmﬁﬁjmmIsﬁﬁm18ﬁmﬁuuﬁﬁtﬁﬁt'§]mﬁmiwﬁﬁ@ 9
UISﬁEﬁﬁtﬁ]mmﬁamgmLﬁimSIﬁﬁtgjmﬁmm 9839, 98686, D00k, WOOE SH 1o9n
ann: mrmwmtﬁ]htsﬁﬁmm:ﬁpﬁm{fﬁmShﬁmﬁtmmi‘:ﬂ&nSILGSt’ntﬁtmmmumﬁE:iﬁma
= 919 ée ynie =NHS Uq‘::nmmquuu_ﬁmiStﬁ]mmﬁtsﬁﬁmmipﬁm
SHgHpSIHHISSThSRUR 9

An estimated 83% of Battambang’s annual rainfall is from the wet season. However, deviation from
this pattern is quite common, having occurred in 1981, 1999, 2002, 2008 and 2017 where dry season
rainfall was observed to have higher contribution, surpassing its average of 225 mm. Figure 2 indicates
the variability of wet and dry seasonal rainfall in Battambang.
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Annual and Seasonal Rainfall at Battambang
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Figure B-2. Variability in wet and dry season contribution to annual rainfall
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Highest contribution from the dry seasonal rainfall is observed in 1981 which accounts for 44% of total
rainfall of the year, while lowest contribution is observed in 2004 with a contribution of just 73.4 mm
(7% of total rainfall of 2004). In the year 2014, where the lowest rainfall for the period was recorded,
the wet seasonal and dry seasonal contribution was 750 mm and 128 mm respectively.

Battambang has an average of 100 rainy days per year, out of which 18 are likely to occur in the dry
season. During the considered period, the highest number of annual rainy days occurred in 1985 with
a total of 122 rainy days while the lowest was recorded to be 77 days which occurred in 1998.

iHmAiEsURs

3. Rainfall Extremes

MBS HESUNSUSIGEITISASENISITHISSmSSURCUNS 9669 S 909
SGIRUCNISURNMISISHSNE 9 9

The highest daily rainfall values recorded in Battambang for the period 1981-2017 are indicated below.

Table B-1. 24-hour extreme rainfall events of 2100mm in Battambang

AEs /]S (Rainfall Amount) | IWAS[EN (Date Recorded)
170 mm 19 May 1994
138 mm 04 October 1990
109 mm 13 April 1981
108 mm 14 October 2010
102 mm 23 April 2011
101 mm 08 October 1995

maASigin S8 menpRinn Sa)s

4. Rainfall Trends and Projections

B R ASRIZHND SHUSISIUNMAMISWS: SIHUTENNN
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Annual and wet seasonal rainfall indicates decreasing trend in terms of both quantity and number of
rainy days for the period 1981-2017. Similar pattern of decreasing trend was observed for dry seasonal
rainfall, although the number of rainy days in the dry season indicated a positive trend. However, the
trends in the number of rainy days for both wet and dry season were insignificant. Therefore, a
decrease in the quantity of rain is observed in Battambang. In contrast, the projections indicate an
increasing trend as shown in the following figure®®

Projections for Rainfall in Battambang
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Figure B-3. Projected rainfall under RCP4.5 and RCP8.5
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A potential increase in the rainfall is observed under both scenarios except for the period 2021-2040
where a decrease in rainfall is observed for RCP4.5 and no change is indicated for RCP8.5 relative to
nlodel baseline. N
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5. Average Monthly Temperature
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Since the availability of temperature data is limited the analysis was conducted for the period 2004 to
2016. Highest daytime temperature in Battambang is recorded in April with an average of 36.39°C and
the lowest daytime temperature is 31.10°C recorded in December. In the case of nighttime

15 projections of rainfall in Battambang were obtained from downscaled NEX-NASA data for four 20-year time periods. These
are presented under two scenarios of Representative Concentration Pathways (RCPs): RCP4.5 and RCP8.5. The values are

obtained with reference to the model baseline for 1986-2005.

sunprI S misismsaosasunEicsiignwissSw. NEX-NASA IS‘]’ILF’ﬂI:IHIwEU
HMUmSEIDINN - BOSISSSeT  MuamSiaichSunmisimusn o f“ N presentatlve
Concentration Pathways (RCPs)*; RCP4.5 and RCP8.5 §SismuignmisigRrndsg m
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temperature, highest and lowest recorded temperature are 25.83°C recorded in May and 20.62°C
recorded in January respectively. The average monthly daytime and nighttime temperature as shown
below.

Average Daytime and Nighttime Temperature at Battambang
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Figure B-4. Average daytime and nighttime temperature, 2004-2016
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6. Temperature Extremes
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The highest daytime temperature in Battambang was recorded on 11™ of April 2016 at 41.1°C. This
year indicated to have 96 days with temperature higher than 35°C, 46 days with temperature greater
than 38°C and 9 days with temperature greater than 40°C. Figure 4 indicates the variation of number

of days with temperature higher than 38°C.
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Figure B-5. Extreme daily temperature of >38°C in Battambang
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Coolest daytime temperature was recorded at 24°C, observed on two occasions, 5" January 2008 and
3@ November 2009. On the other hand, the highest nighttime temperature was 30.4°C on 3™ April
2008. Highest number of nights with temperature greater than 25°C was in 2015 with 213 nights
followed by 2016 with 206 nights. Only these 2 years have had more than 200 nights with temperature
higher than 25°C for the period 2004-2016. The coolest nighttime temperature recorded was 11.8°C
on 23" May 2016.

MR SiIgiH SumMInD/RiaiasanmMmn
7. Temperature Trends and Projections
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Increasing trends are observed for both daytime and nighttime temperature with nighttime
temperature having a higher slope than daytime temperature, indicating warmer days and nights for
the period 2004-2016. Extreme temperature also indicates increasing trend for the said period.
However, the available 13-year data is not sufficient for conclusions regarding trends.

nwrmIUuis]USSSWUIRUGSCISUNRNIWINUE 986D B ook Sk SgSw
NEX-NASA  FUNPAIMNUSNAMNCISUSOUSMNAMN HEeU[iE  SH HeY[e
ISISHISsmS2URY MINDFRIMNETITSISISRIENWSIAN RCP4.5 S RCP8.5

Using downscaled NEX-NASA data and baseline model data for the period 1986-2005, projections for
maximum and minimum temperature for the province of Battambang were obtained. The projections
made were under RCP4.5 and RCP8.5 scenarios as shown in the following figures.
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Projections for Daytime Temperature in Battambang
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Projections for Nighttime Temperature in Battambang

3.5
3.0
2.5
2.0

1.0 /
0.5

0.0

Potential change in temp (0C)

2021-2040 2041-2060 2061-2080 2081-2100
—@—RCP4.5 «=@==RCP8.5
Figure B-6. Projected daytime (above) and nighttime (below) temperature
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Under both scenarios, potential increase in temperature is observed for both daytime and nighttime

temperature for the province of Battambang with increases under RCP8.5 scenario being more
substantial.
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Appendix C. Climate Profile and Projections for Kampong Speu Province

9. ISR wWisSmIT)N
1. Rainfall Pattern
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The rainy season in Kampong Speu occurs from May to October. The average annual rainfall of this
province is recorded to be 1260 mm and the rainfall pattern appears to be dual peaked, with the first
peak occurring in May and the second in October. The highest rainfall is recorded in the month of
October. Figure 1 depicts the monthly average rainfall over Kampong Speu.

Monthly Average Rainfall over Kampong Speu
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Figure C-1. Monthly average rainfall over Kampong Speu, 1996-2017
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Inter-annual variability in rainfall can be observed in the province of Kampong Speu, where out of 22
years (1996-2017), 16 years were observed to have normal rainfall (+20% of average), 2 years have
above normal rainfall and 4 years with below normal rainfall. The highest rainfall was observed in
2001, with 1768 mm, while the lowest rainfall was 868 mm in 2015.
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2. Wet and Dry Season Rainfall
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Wet seasonal rainfall accounts for 78% of annual rainfall. High contributions from dry seasonal rainfall
could be observed in 2002 and 2013, where dry seasonal rainfall accounted for 37% and 35% of the
annual rainfall, respectively. Lowest contribution from the dry season is observed in 1997 which was
52 mm. Figure 2 indicates the variability of wet and dry seasonal rainfall in Kampon Speu.

Annual and Seasonal Rainfall at Kampong Speu
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Figure C-2. Variability in wet and dry season contribution to annual rainfall
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The average number of rainy days in a year is 82 days, out of which, 18 occur in the dry season. The

highest number of rainy days occurred in 2010, with a total of 110 rainy days while the lowest was 56
days in 2007.
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3. Rainfall Extremes
HHSURNSARILINUIISISRISSANNUSISUENMISIERMNRE 0 9
The highest recorded one-day rainfall in Kampong Speu is shown in the following table.

Table C-1. 24-hour Extreme rainfall events of 2100mm in Kampong Speu

AEaSmaw igmsE
Rainfall Amount Date Recorded
112 mm 23 August 2002
110 mm 27 September 2000
105 mm 15 March 2011
103 mm 25 March 2010
100 mm 17 October 2008
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4. Rainfall Trends and Projections
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The period 1996-2018 shows a decreasing trend in wet seasonal rainfall and number of rainy days
during the wet season. This indicates a trend toward relatively dryer days during the wet season.
Although an increasing trend is observed in the quantity of rainfall during the dry season, a decreasing
trend is observed in the number of rainy days. This indicates heavy rainfall. Rainfall projections are
inconclusive as shown in the following figure.!®

Projections for Rainfall in Kampong Speu
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Figure C-3. Projected rainfall under RCP4.5 and RCP8.5

16 projections of rainfall in Kampong Speu were obtained from downscaled NEX-NASA data for four 20-year time periods.
These are presented under two scenarios of Representative Concentration Pathways (RCPs): RCP4.5 and RCP8.5. The values
are obtained W|th reference to the model baseline for 1986-2005.
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Durlng the perlod 2021-2040, rainfall has decreased under RCP4.5. However, it is expected to increase
by 2-6% in 2041-2080 until it decreases in 2081-2100. RCP8.5 shows a different pattern, where a
constant increase is observed until 2060. Rainfall is considered to decrease by 2061-2080 and again
increase in 2081-2100. Under this scenario, the rainfall had been higher than that of baseline
throughout the future period.
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Appendix D. Fabricating a Rain Gauge
UM 9 MIEHREHSMEN
Exercise 1. Making the Rain Gauge
&J’Eﬂi:
Materials:
SUSHNSTS: 9. 80 ((SH[W Y SVISUMGITICISMNUGIUGH
1.5- liter empty plastic bottle of soft drinks (preferably with uniform shape or diameter)
NenithiunIm
PIastlc funnel (receiver of rainfall)
[matixtia
Adhesive ‘ ‘
RN IENUMMES
Dmrill/cutter
Uiseuiegicnd
Eermgnent marker
imiSe
C-Eradugted cylinder
Sam/smMmMen
Procedures: _ _ _ .
9, IGRISHBPURUSHNS INWOASNGHRNSNIIMGENAGUSARISISNTSQ
(BuiusHyMY)
i. Make a hole at the cover of the empty bottle. Be sure that the tip of the funnel could fit in
into this hole (see below figure).

b, SaornsspisiSanpuiruicsinwbusysiemg
IS ARSgNisESiy)R
ii. Secure the funnel into the plastic cover by a tape or any adhesive. Ensure that the funnel is
levelled.
M. NeHESES
iii. Measure the inside diameter (d) of the funnel.
G ANSIN2EHYUSHIS R INWUSHNMEMIS)H SNUEIonu JUBS V = (3.1416/4) x
dxdxlcm =__ cucm
iv. Compute the volume (V) of the water/rainfall, assuming 1cm depth of rainfall using the
formuula: V=(3.1416/4)xdxdx1cm =____ cucm.
& [AEgustnShasizusimEliIfgmuwgusRmnen
iBumIEmmsoUnSIgIUS 0 1ISINISRISURURS
v. Make a calibration at the side of the empty bottle to facilitate reading, starting from 0 at the
uniform shape of the bottle.
0. smSmcuisigRgUsiIsISISEMISIEHRABSIUS0
vi. Pour water inside the empty bottle up to the “0” level mark.
. NUTEnanS/ig U SSMNSNENWIOCHIUNETSSS

o
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vii. Measure the computed volume of water using the graduated cylinder.
G mASsiRuTsShmSighUuNESMISIgmsIiaREy

viii. Pour the measured volume of water in the graduated cylinder inside the bottle.
8. M SHSUSIMABESSMSIEREU 1 UTenan§siRuchsSMmSuSIMEEW
SYSMIS|Hon Y

ix. Note and mark the level of water. This level of water corresponds to 1 cm of rainfall.

90, NWUTENNSHRIEU  SHANGUISTHRSUISII GEYES
SHORUSIYSEUSUISI N
X. Measure the same volume of water and pour it again inside the container and level and mark
this as 2 cm and so on up to the maximum capacity of the bottle.
99, USIUUMIS]S cnAERIB U SISIHREUISIGMINSEUSES 0
xi. Then, remove the water inside the container down to the “0” level.
ola, SpRSmaRgnunuwsichsijusisnY
SISRIBUNASBREMISREISMAISRgMWSHMSMIIISASI SHus
xii. The simple rain gauge is ready for use. The site for installation must be free from any
obstruction, and secure from wind and animals

WS s se

Gauge to
measure
rain

UNHS B AMIRER{ENSHIR)LE
Exercise 2. Calibrating the Rain Gauge
QUI=)EK

Materials:
PR SESS
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Graphing paper
igliz
Pencil
ushs
Ruler
suUMIMNSSIUS
Calculator
SsSwEimaRIRUCHSEANSEREMS) BN SHEYM
Rainfall data obtained from standard rain gauge and simple rain gauge
Stafsmg
Procedures:
aj ARERSMIRESgmMISISamEREmE)Rasm
1H mlmﬁwtm:.’@ﬁSﬁj}:ﬁtﬂ9‘Fﬁﬁ]hmamﬁMﬁiﬁﬁhﬁHmuGSﬁﬁpwmtﬂmnuﬁ
i. Place the simple rain gauge beside the standard rain gauge. Make sure that the funnel of the
simple rain gauge is at the same elevation with that of the standard rain gauge.
b &S SHyjukjusiEiS§siERIssERsiRIUIRSISIERIgIEgw
ii. Record and compare the rainfall depths using the same observation date.
m. HUGTEIUSUARNBR RN SHNEREY
sEguEmshilispiSmgnogmueUiSuSahumEsSms)H
iii. Prepare a curve of rainfall readings from the standard rain gauge and simple rain gauge. Draw
the calibration line that could be applied for the simple rain gauge rainfall readings.
G uammngissosSmsumBaSmansStunmsigsemmy
iv. A game on plotting calibration line and reading rainfall from the line may be introduced as
below.
MG St SHIBURBRIRR)BOUSIHBS
Plotting calibration line and reading rainfall from the calibration line
UMUSSSwEMI REGMNRSIRMUISIHME
IBUESIURIGRPIIMBWSHAESSA
IR SISInRNEHE MG REYMISIHUSISIRS
SHMBaSANaBERERURENIIUSIS I

i. Plot the rainfall data below in a graphing paper with the readings from the simple rain gauge
_ in the horizontal axis and the readings from the standard rain gauge in the vertical axis.
NEMYEISIUSISSS 2. USIvIEUUGSTSgSSwsikHN)
ISalptaleiShet At IS TRilat
ii. Participants are then asked to draw the calibration line (i.e., a line that nearly touches all the
data points) in the plotted points.
NAMBE ST HHUEICSTUSTGMISISHSEINR I
iii. The participants are divided into several groups.
UUNAS AR R UEUNHUSHMNER S MR HuSHGSS00 IR SIS S fay
TNWHMGU
SPHFMWUENMSES SIS RS ER M) BRI OCh U sSS
iv. As an exercise, the facilitator will give 10 assumed readings from a simple rain gauge and will
require the participants to provide the readings from standard rain gauge using the calibration
line.
Lﬁasamasmimuguq‘:’nmmmgiﬁmiummﬁtﬁ
NWSHEICSASHINWUEASMSIEREE 1RS]S
v. Each group will present their results and will be checked by members of the other group.

Table D-1. Sample data from standard rain gauge and simple rain gauge
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Data Readings from Readings from Data Readings from Readings from
No. | Simple Rain gauge Standard Rain No. Simple Rain gauge Standard Rain
fus (mm) * gauge (mm) fus (mm) * gauge (mm)
S8 uToansm uinanSrig] | S8 uienansms UuTenan§misg)
St | 1SIHHK{ENSs HisinG Sw | iSInHRENSS Hisisg
ifjHGgm (Uy) | SEHSHEn iHEgm (UY) | SuEHiSHen
aIrsENg K ENg
1 5 8 9 39 43
2 8 9 10 40 44
3 10 11 11 42 45
4 13 10 12 48 51
5 19 20 13 50 52
6 23 21 14 53 56
7 25 23 15 60 58
8 36 38 16 65 70

UTonnSsignEnosmu b SnEicnsawnsSnoo 1Sgjunsicngy
Readings in cm will be multiplied by 10 to convert to mm.

SUNTU E
MR UER S/ URASISNSUSISUDSIiFIiBusESIg) S

Appendix E. Water Management for Rice in Drought-Prone Areas'’

ENSWE ISR I EN N UR RIS HMIM AU SWINSAWSHAMISSUR N WANITS
ARasinRsSusSesiEn: nﬁmﬁasmjmmﬁ
SH%‘USINmﬁﬂJ’ﬁLﬁﬁmhﬁiﬁimgﬁiﬁ]ﬁﬂ mgﬁﬂ@@mHm'LSﬁ S MR Ty
ANSINUENEEAIEE ISR US WAL IEN W AN DS AIS
impSHSHIRUMIEIE TUUUINAIAIFp S ™ yuigsmnosisisSmipninys
SHNUUIUTNSIUTUGMITEY R

Various strategies exist for farmers to minimize risks and reduce losses in drought-prone and rainfed
rice-producing areas. These focus mainly on the following: varietal selection, timing of planting to
minimize drought damage, maintenance of water level, cultural practices aimed at conserving water
or improving drought resistance and altering the physical farm environment.

9, MERAITNG

1. Varietal selection

HRTUORIRUESSHMmNARysUaSIOMNnRUsISiAmIgHd tngist
TSN SENIMIYIHSITNS (IRRI)
TISUMMIORiRunsSImMNinysesi8ug0 SHYM ORI
'E_Tmﬂﬂwt?t’ﬂ BE-3, peta and Intan

QSIS‘]Sﬁﬁ‘ImﬂﬁﬁJZ‘—TB UISSS&?WHSD‘ISNGF’IQ’SISUI@ 1949 mm’LﬁJﬁUﬁJ IRRI &3

IR6 IR46 S5 IR64 ﬁmsmamsmmmnﬁMﬁmsmnwﬁm Umhns IR34 IR64

Qsmsémﬁ‘@@:jﬁmﬁjmfm (Tungro“disease) 9 - N

e Select drought-tolerant varieties if drought is likely to occur. In general, IRRI found drought

tolerant rice varieties to have long, dense and thick roots. Traditional varieties like BE-3, Peta
and Intan tolerate some drought but yields are lower than modern varieties. The IRRI varieties
IR6, IR46 and IR64 also withstand mild drought although IR36 and IR64 are prone to tungro
disease.

FnnomizussmumusSciSgiNunRiunnuismMmnit s

17 Content in this Appendix is taken from Low-external Input Rice Production (LIRP): Technology Information Kit, IIRR, 292 p.
http://www.nzdl.org/gsdImod?e=d-00000-00---off-0fnI2%2E2--00-0----0-10-0---0---0direct-10---4------- 0-1l--11-en-50---20-
about---00-0-1-00-0--4----0-0-11-10-0utfZz-8-10&cl=CL1.3&d=HASHd3b46cd4916b56b3547bcc.4.5&gt=1
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e Plant very short-duration varieties to avoid the drought period entirely.

189, MIBANSHIN TN
2. Timing of planting
Eﬁmjﬁ’i&’nm#ﬁmﬁmrm,&’nmésn—nmg.n;':’nmLﬁ’:is‘ljﬁmEﬁ%mmsztmzm:ﬂggﬁ
(ULEiIBuUMN MY sSH BTN~ 5.1) 9
MIHSIESIS:MMgIsIMmaiRpmSsIgRMITuNSisRsSusigusamIsags1s
SHUSHIENE
e Plant the rice such that the vulnerable reproductive stage does not fall during the drought
season (see below figure and refer to Session 5.1). This presupposes a regularly occurring
drought in a region which the farmers anticipate and plan around.
IS iU SISINUNMySWSHAUAISSS S mMauSwrmMIChSURSSEUING| Y
18]
e Synchronize planting with neighboring farmers to minimize irrigation water wastage.
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Figure E-1. Timing of planting

m, MERPSARYRISH
3. Maintenance of water level

nAsMEsSnasimuiSgRuSsEUmSsusmmMmEgjuidsSgsiussy uEnUHWI
BSAMGSYFUSEIE: SRIE IS URINWMIINSSItSMEU S
e Itis important to provide the crop enough water to induce maximum tillering (formation of
stalks) for a good cover (canopy) so that water losses by evaporation would be minimized.
S§HIaISIMUSRAGRINUEIIMNUIGMHNIEUTIUN 28 S0 AoigUuSIUNHIGY [UsSiOw
[SichSUMU §AGES G00XM000 U8 MMUTENANHUJIENIR U{egisSisrn
e Water is essential during flowering on from 55-70 days after transplanting of the short-
duration varieties. If simultaneous planting is done, 800-1,000 mm of water would be
minimum requirement.
uEimnsoISuisUis: (Bsithsm)
AmeEsizsuSmsuuinumesuTonnnEyimoisinuu
inwiGeaiSopnishmcusjiuisS§suinium mo 151 €0 % isnwtmusSsnu
e Fields need only be kept moist (not flooded) all the time with a 1-2 mm layer as minimum.
Using this strategy gives a 30-50% cut requirements without yield losses.
c. migimuiuujuiianigeid)s
4. Other cultural practices
RS TuiSgimaugwimunosmijy SHumsuUspuUIFEwoSHAmU
[3¥) o v Ed = -~ Ed
¢ Maintain rice paddy dikes to minimize seepage and clean irrigation ditches regularly.
iGiglinwonSans iGiRMAS SHYUWR NS SRRyl
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e Establish good weed control. Most weeds are much more efficient than rice in exploiting soil
moisture.
AS IS Shﬁiﬁ&hﬂi@]ﬁimwmsmu o pmsmmr—ﬁt&mmﬁ moﬁjﬁﬁhawmﬁm
mﬁ“m’mm (w/m t&L'sum's SH 9/m Suus EiSIIgEUNIGmE)
m—nmm’wu—ﬂwLmﬁtsssmmmﬂmmmmwmtmmgm ]S
iprniESmaSsmoTsuRanigy

e Supply nitrogen (N) and other fertilizers early. If using less than 30 kg N/ha, apply all of it
basally. If applying more than 30 kg N/ha, use the best split (2/3 basal and 1/3 topdress 5-7.
days after panicle initiation [DAP]). This improves the plant's drought resistance by
encouraging faster root growth and, thus, more soil area can be exploited for soil moisture.
Etﬁsmzmﬁm?ngie‘lgjdg IBunAogwuidsmMipguSmIuR
SHESUSMNERMIPNEHIS

e Increase soil organic maker (OM) content. OM improves the soil's water absorption and
retention capacity.
USWMISKIMNN (EIgR SHNYR) MauswaEiFISmiuRishinuuu
SHMMUIMFU MBUSWUNS/WMNNIHUSTRUISSISSIGRIZH
MISISHG ISERHYIEMGISIGINIwMsMSUSWInis1S] SN m

e Minimum tillage (one plowing and one harrowing) reduces the water requirement for land
preparation and speeds crop establishment, lowering the risks of an end-of-season drought.
Minimum tillage is possible in fields where perennial weeds are few.
MU Ui e Ssan: tmmmai‘[pu:‘nmmsmsﬂﬁtsmmmasmSgﬁLﬁULﬁWUﬁ
USSR UNIHY AU UL WS OSSN Wy igi s si=e
MSINWEISUSMN SIS SSRINUESMNNRSIUINUE

e Direct seedling of pregerminated seed can be used where there is not enough water to
thoroughly prepare the land for transplanting. Direct seeding also results in a stronger root
system. This gives the crop batter capacity to survive during short drought.
mrmmEmimmOohoSmig)mshfuiegumupumiiucss
M §™IE) HISSHO SO MUHUSMNISMSIGSY

e Farmers should use the early rains of May for land preparation since this water largely goes
to waste.

mtglmgm:n‘{] 8h LU

5. AItering the physical farm environment

mt:gtm WU suSaSgs a/téisgmwiﬁu% ‘F’HIT,I]UGT,UUIS SHsUIboo igEmil
SﬁLﬁULﬁﬁSIwI:H&’ﬁ&’hﬂQﬁﬁj Ui avisen ShmmipiqumBLﬁmtﬁtwjﬂ
MEUS mgmiiﬁwimmMLminq]mﬁUIQSUJBWﬂﬂISﬁ‘IJILﬁﬂGLﬁJ‘U
stﬂmsgmﬁ]tﬁpmmwﬁ
UFISHURYISUMS Ugjwmmgiﬁ?mt?ﬂmgtiﬁwiﬁﬁ:LﬁimSUMfﬁigjmtm LUFTEUFTHS‘iLU
198 ‘Hnmsm mmﬁ‘ﬁt’(ﬁmhﬂ@tspm SL‘ﬁUL‘ﬁhQ?‘—T“I ﬁﬁ:tmﬁw:hﬂﬁmb]mLﬁimSttstgjm
tsﬁﬁmpigmﬁgtsmmqjugn@mpmgts SOITERUUTENAN S/ ERRENUSTIY
mLmﬁtsﬁﬁus' SIS éwmgmLﬁﬁmﬁﬁﬁmtsﬁﬁuefwmaﬁ'ﬁ
Lmﬁ—n@tﬁjg:‘nmgﬁmmpszsﬁﬁusmt_m Stﬁj—nGLﬁJULﬁﬁgmwmmmﬁusem
(EIBUIAUUIGMIS U S sHuRgEsSArigsim
RIS rigURLIGrISISsari)
EamiciHgEgjmMauSWin s SHniyi

o If feasible, impound water in one-fifth of the land area. A 200 sq.m structure will be enough
to supply the water for a half hectare of rice crop and could also be used for fish production.

e Reduce the area planted to rice to increase the amount of irrigation or residual rainfall water
available. The Sorjan system developed by farmers in Indonesia is one such method of water
management. Tests done in Indonesia show that this system nearly doubled the amount of
available water for rice production. Devote low-lying areas of the farm to rice and plant the
upper areas with dryland crops. The rice crop can take advantage of the higher water table in
the lower areas and can utilize runoff from the upper areas. (See the technology sheet on
Sorjan: Towards Rice-based Integrated Cropping System.)

e Plant windbreaks to reduce evapotranspiration of the rice crop.
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At the national level, deforestation is the main cause of irrigated water shortages for rice
production. For long-term sustainability, the nation's mountainous area must be reforested.
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Appendix F. Sample Plan and Design for Farmers-Managed Small Reservoir Project

MU UM RGN AW IR U SUNSAW SRR N AU SMU MY
RUUMUHTN e SSiRHAIS: 1911m1pmsmmmpritsﬁ§tﬂStsmssmgtmwsﬁ‘ﬁt;
S S/ 1ISTNUIRUESSHUGSINMENWNITSIE) HENAE1R
sSHisigHuasumsmMmuRisis)s ROUUIENIU
giusinSaRssizuuunmuuRASHSISIfRgINNL tum's*mgiewmmmmmﬁu
SRESINFIGSUYSUNSSMREGIMUSNIW iNM SHUSnwith Qﬁmmmme?mwﬂ
amm?mtgjﬁmﬁanmmam WWNNASWES WS M OCN S S[EUES
AINAINCIRUH I UMMNSIS WSS E S Ha RIS S

Extreme climate aberrations are probably the most disastrous to the farming community. These
impinge the hydrological system in most river basins and may result in either “too much” or “too little”
water. When water becomes too much due to high intensity rainfall and other extreme weather
conditions, the potential effects include flooding from overflowing rivers, excessive runoff from
sloping lands and damaged water infrastructures like dams, irrigation and drainage systems. On the
other hand, higher temperatures and decreased precipitation could lead to limited water supply,
deterioration in the quality of freshwater bodies and potential strain on the fragile balance between
supply and demand.

MYUWSHMNZ: NSNS UGSHHEMIPURRAE: e RS SYUINMInS
MaIFISEe

IS USMMIUI A SMUSRIFMAIR WS UUMUa s miafn Mo e
IEHgfMsuUSWw

HUUMUSTHHIS IO SIS SIMIUSHMIUIES ngMNSRMIRUFRHS
BRI WUN S IR HULS

pEmARIRGICSUS SIS UYURHIHGHEMIE wUisntys

CNRUIGMIS UBILEUSS WSS i
UIGMISUSTHISBUNUINNISS NG S SRasEoM MBS EA
SHESUSMSGITEUMGaNH N O SHY U UTN ST AIZ SREN

(BB UIUMNEHIY)

With insufficient infrastructure facilities for managing the overabundance and/or lack of water,
farmers and their activities are often vulnerable to the impacts of extreme climate events. To minimize
the impacts, it is important to increase farmers’ resilience and coping capacity. They should be trained
to undertake collective efforts to address the problem using appropriate low-cost technologies. These
include small-scale infrastructures like small farm reservoirs and small diversion weirs which could be
constructed, operated and maintained by farmers themselves (see below figure).
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Compacted

Storage reservoir
earthfill

Figure F-1. Small farm reservoir (left) and diversion dam (right)
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There is a need to familiarize farmers to these various technologies using simple design. For instance,
they could be equipped with some knowledge on how to define the optimum size of drainage to help
drain excess rainwater during the rainy season and minimize floods. They may also need to be
equipped with some knowledge on how to decide the size of the water container/water pool/pond
based on the expected amount of rainfall as well as how to measure the size of land, which can be
irrigated based on the available water.
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The following pages show a typical design of a small reservoir. The embankment consists of a modified
homogenous earth fill structure which can be constructed using a bulldozer or manually by farmers.
The spillway which discharges excess water can be either a grass waterway with nearly level gradient
or concrete lined chute structure. The outlet works consist of an underground conduit which conveys
water from the reservoir to the distribution canal going to the service area. The project cost is lower
in smaller structure (i.e. lower dam; watershed < 5 ha; reservoir area of about 2,000 sqm) with simpler
design to irrigate a single farm. The spillway could also be easily constructed by the farmers
themselves. In all cases, the service of a licensed engineer is required to construct and design the
structure.
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Sample Plan and Design of Farmers-Managed Small Reservoir Project
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L1 = Approach Channel

L. = Discharge Channel

Lz = Terminal

Max WS ELE\}.

NWS ELEV. 7%

10m

ch

Surcharge

Height= 0.50 m
(max)

1arge Height

Sandbag pile to be
placed at the end of
the rainy season
and be removed
before the onset the
rainy season

Reinforced Concrete

SECTION ALONG C CENTERLINE OF SPILLWAY

NOT DRAWN

Reinforced
Concrete

/ Retaining Wall
| ——|

Removable Sand
bag pile with clay
filler and plastic
lining

SPILLWAY CROSS SECTION @ APPROACH

NOT

DRAWN SCALE
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Wa rning! Sandbags will only be placed right the

end of the rainy season to store residual
inflow as additional water for the
second cropping; those will be removed
before the start of the rainy season so
that excess water could be discharged
freely from the spillway.
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While a national program is of great importance, a local program that could contribute in addressing
a climate-related problem, with farmers as the key players, could be undertaken. A group of farmers
could work together in their respective area and build a small rainwater harvesting structure of their
own to capture rainfall during its abundance (i.e. when water is too much) so that the conserved water
can be utilized during the dry season (i.e. when water is too little). In this case, farmers need to be
equipped with some knowledge on site selection and validation, simple design, and method of
construction. This could be facilitated with the technical guidance and assistance of a licensed
engineer. The site selection criteria for the establishment of a farmers-managed small reservoir
project that is within the farmers’ capacity to construct and manage are as follows:
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i Presence of a narrow depression or canyon for the construction of embankment with a length
of not more than 50 meters and a height of not more than 10 meters on both side with respect
to the lowest creek bed at the centerline of the proposed embankment (dam axis);

b SusugiSs (e.ausigumusanisawiuSPRgemtx HHmigy)
Humssuinusmisiciissn
SusnngmsinignigumcysSaamwnnUiig (EITEIN)uNsISH
Humsgyss)y

ii.  Watershed area (i.e. the area that contributes to flow of a water body (e.g. creek, or stream)
of about than 3 — 5 ha. The site is located in areas that could store water for a long period of
time (limestone area should be avoided);

m.  SussSsacithi Booow®

ii.  Reservoir area of > 2,000 m?

¢ SURnpEuRdssgpisHuisiSsy onims

iv.  Service area for rice and vegetables production of > 1.0 hectare

€ = ESUPEUEIEISSIRUUHRHIENSHMBuRREUISSsSy

V. Presence of suitable materials embankment construction (i.e. light clay materials) and
concrete aggregates;

0. ESSUSHENUMRIRUSNIWURISHUYY)]

Vi. Suitable site for grass spillway;

i, SerizumsmimhuSmgsisiNun (2.
Ssusizuomsguss) I8y uhnmissiw
SHFMITIARSwMmSiIS|misioHsAISRysEs

vii.  Sites with high infiltration rate should be avoided (e.g. limestone area) to avoid costly lining
of the reservoir;

G. OSUISHuuESIASHSHAYNSEG

viii. No right of way and land acquisition problem;

8. [mususiguesUmdduispiRisamwis (8. ishinuizusnsmdn

SHULINHEIS])S)
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ix.  Group of farmers who are willing to construct the project manually (i,e, in the absence of
bulldozers and other equipment)
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It is very important to define the boundary of a watershed or drainage area. During high intensity
rainfall, excessive runoff may occur that may result to flooding downstream. This could be controlled
through upland watershed management (e.g. reforestation and forest protection) and putting some
provisions to capture excess water such as rainwater harvesting (e.g. construction of small reservoirs).
The construction of drainage canals in lowland areas could also facilitate the timely evacuation of
flood water. Controlling drought also involves the construction of pond or reservoir and other rain
harvesting technologies (e.g. collecting rainfall from the roofs into a concrete tank or similar storage
facility).
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Appendix G. Training Evaluation Form

IBguMARMITSSWIUNER  IGNYMNERUBUNENIUNES e 9

SSW G20 19 i) M U S G UAMAS

I. Facilitator. Please mark with an (x) the column that best represents your judgment on the
facilitator’s ability with 1 = bad, 2 = fair, 3 = good and 4 = very good. Kindly provide your comments
in the remarks column.

a) MENUHRHUR{E0 : LRI I UL x)iSTGAgH ORUE

Category

ALRMN 112134 Remarks

9

Mastery of training materials
S UNSBHAMIUUS N RUAN UMM

Mastery of methods
SapunH)s

Effectiveness of training materials
[wEsmMnisSuEnUMN UMM

Completeness of supporting materials and teaching
aids

ESUUSMNSEmMIOENN

UENEINED SHUBESSWARMIUIHES

Clarity of instruction
FINSICNTGNAIY

Discipline
IEINTSw

Sensitivity to participants’ needs
SHOSPIMIUNES

Style and enthusiasm
DISAMIIGUSS SEMNFHD

Ability to create relaxing but serious atmosphere
BﬂSNH‘@”ﬁﬁﬁtﬁ‘FﬂiUiﬁﬁUi@ﬁﬁMiﬁﬂm

b, diam:Suaniiuid]s wosumm (x)iIsTUBagsn oguc 1I8EGummArMITSGWIUNIHA

IEUaNnul]S SK IFSUWIIRUIUS 9 UNSSWNY ST IRUBIRRIMIGM 1US

b SSfnSIKFEFMIMIRSE! e m &2n8 Sk e @ FSamas

UEIHUNIN SV HMASTSRMNRINIY 9

Il. Content. Please mark with an (x) the column that best represents your judgment on the module
and session content with 1 = useless/should be excluded, 2 = not very useful/needs improvement,
3 = useful and 4 = very useful. Kindly provide your comments in the remarks column.
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Module/Session
gus yin

M1S1. Learning Contract
U910 SGUSNISAIGUNH]S

w
H

Remarks
Iiﬁt}a‘:ﬁ‘f}

M1S2. Profiling and Assessment
woibmuimaSH munwsiy

M2S1. Weather and Climate
UhiomsHMY SH M s

Climate Profile of the Pilot Provinces
h@smmgigﬁ‘ismmmmﬁ‘ismzﬁﬁﬂﬁ@m

M2S2. Forecast Terminologies and Probabilities
saiMmMUIGHISH SHUChUISMIRNSINN

M3S1. Forecast Products and Services of DOM
ami@mm@‘ﬁmmm:mma‘mg@ Sﬁiﬁ]ﬁﬁ‘gium DOM

M3S2. Introduction to SESﬁME
gmibmitinSIA=™YS SESAME

M4S1. Process of Rain Formation
geioginimisSmIsiAs §ms| R

M4S2. Field Visit to Weather Station
"eibsySAGISInRSUNNAMIMm S

M5S1. Weather and Cropping Plan
HRIOmSHMuUSHMILUSTRSMIES:

M6S1. Soil Water Balance
HoiosMNISSHSHE

M7S1. Weather and Fertilizer Inputs
HAOmMSIMMUSHMIENSR

M8S1. Weather, Pests and Diseases
UEIOmMSMY uSUsGiH SHRG

M9S1. Climate Information Application for Risk and Resource Management
UEI0MIET SO SHUTNSEISHMUm S UEUMIRUSRUNSSW
SHESMS

M10S1. Economic Value of Weather/Climate Information
H0{08IgiugSGiSASTSms MM SRS

Farm Visit
SNIRGISISh
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m, GisS:SHSHMIUUSHIUNHR  gsm ISTUUASH 9890
twr:gu::ﬂmmmﬁsmm TS wS%:i‘FﬂJUJElJNwIUhJH‘r‘—TIQﬁﬂJBBhﬂJIHII S
SESH A IaER{gbE= 9 MSSWwoth ﬁt;n.mm sHiue 90 megieay
shmjmmUhLUtmﬂ:’nham VBN UNINESIUHA SIS RN NRINHET

lll. Participant Knowledge and Understanding. Please mark with an (x) the column that best
represents your knowledge and understanding of the module and session content with 1 = very
low and 10 = very high improvement in knowledge and understanding. Kindly provide your
comments in the remarks column.

“g;?ﬂ";/s:{}'%" 1(2(3|a|5|6|7|8|9]10 ':g}";r;s
M1S1. Learning Contract
yg9i9
AsuspismMIGL]S
M1S2. Profiling and
Assessment
goilnAITmea Sy
sy
M2S1. Weather and Climate
ghiommsymnmu S5
AU S
Climate Profile of the Pilot
Provinces
sSMNgiIgiismm
SISISS SN
M2S2. Forecast
Terminologies and
Probabilities
Hlﬂﬂﬂmf‘—\’lUIi‘jﬁigm
SHJThUISAINNA
na
M3S1. Forecast Products and
Services of DOM
Hmi@ﬁ‘lir’mﬁﬁﬂﬁitﬁllm
Ugngen
SHIUNAYIUR DOM
M3S2. Introduction to
SESAME
umibAMIianSIARgTS
SESAME
M4S1. Process of Rain
Formation
yeioginfimismis
URlatcinitsils
MA4S2. Field Visit to Weather
Station
HEinSnSHAgISIHH
NSNS S
imalat]

M5S1. Weather and Cropping

Plan

HRIOSIMuSHeAI

vusinsmMIEisg:

M6S1. Soil Water Balance
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Module/Session Remarks
Uil)S 4 s ig§xig
—UoionMmMNISSHsSyH

[\
~

M7S1. Weather and Fertilizer

Inputs
arﬂi@mﬁs—nmmsmm

Im%‘?’q
M8S1. Weather, Pests and

Diseases

UGt sy
uBUEGIH SHNG
M9S1. Climate Information
Application for Risk and
Resource Management
HEIOFIES S uU
ﬁmss—nmmmﬁmuzﬂ
UM USHUT S
SHESMS

M10S1. Economic Value of
Weather/Climate
Information
gooiosigiug_gisa

SSSHMY
SHIMUmES

Farm Visit
ShbiseiSalshly

m, HS&J‘I&J’S fUHlBﬁiﬁWHSﬁﬂﬁJSJU?UHﬁEJE:ﬁUiﬁﬂJH NS Linfisn

SHAIUHE]SIURAYTS FARM School

IV. Recommendations. Please provide your recommendations for improving the FARM School
Program in terms of content, process and delivery.

Content Process and delivery
I=]in] SANIFMISEmMIU
i iH)s

Module/Session
NELS]ISRE R

M1S1. Learning Contract
H9{0 SGuSnismMIGUNH]S

M1S2. Profiling and Assessment
HoimMITMASH mhwsiy

M2S1. Weather and Climate
‘i:ﬂ!]i@i:ﬂﬁi—ﬂ‘r’ﬂm SH Hﬁﬁ‘lﬁjmﬁ

Climate Profile of the Pilot Provinces
sMNgiIsiismmumsisissnmANR

M2S2. Forecast Terminologies and Probabilities
shilMmMUIGHISU SHUChUISMInNAINN

M3S1. Forecast Products and Services of DOM
HMIOAINNAINIW:INUS I SHINAYIUN DOM
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Module/Session
s yin

Content
wes
imak)

Process and delivery
SIANIMISEMMIU
iH)s

M3S2. Introduction to SESAME
wmibAITnn S ARY TS SESAME

MA4S1. Process of Rain Formation
geioginfimismisiSas §ss) R

M4S2. Field Visit to Weather Station

geibsnSASmSIaR SIS MM

M5S1. Weather and Cropping Plan
HRIOmSIMUSHAMILUSTRSMIENE:

M6S1. Soil Water Balance
UoiosMnNISSHSHE

M7S1. Weather and Fertilizer Inputs
U0 MUSHMIEN SN

M8S1. Weather, Pests and Diseases
HGi@mﬁI—ﬂﬁ‘lw m@@ﬁ@fl‘h S«};‘IL‘HEI

M9S1. Climate Information Application for Risk and Resource

Management

geiomMIESnSHIUASETIS MU S UM US

HUNSA SHESmMS

M10S1. Economic Value of Weather/Climate Information
uooiomigiugSgisisumsmammu SHMMms

Farm Visit
SAGISISh

BN UM SUSTE UG HEUL mm‘lgmﬁ@?ﬁ FARM School
Please write below any topic that you wish to be included in the FARM School program.

uUIGAITUASISIMURMILAIUIESAMYIS FARM School
Please share your overall impression of the FARM School Program.
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