
TRAINING MANUAL
AGROMETEOROLOGY FOR 
AGRICULTURE EXTENSION OFFICERS
IN LAO PEOPLE’S DEMOCRATIC REPUBLIC





TRAINING MANUAL
AGROMETEOROLOGY FOR AGRICULTURAL EXTENSION 

OFFICERS IN LAO PEOPLE’S DEMOCRATIC REPUBLIC 

Strengthening agro-climatic monitoring and information 
(SAMIS) systems to improve adaptation to climate change 

and food security in Lao People's Democratic Republic
 (GCP/LAO/021/LDF)

Prepared by:

1. Krishna Prasad Pant, FFS and Vulnerability Assessment Expert, FAO

2. Oloth Sengtaheuanghoung, Agronomist, FAO

3. Phommachanh Phothichanh, Information Management and M&E Expert, FAO

4. Monica Petri, Project Coordinator, FAO

Food and Agriculture Organization of the United Nations (FAO)
Country Office in Lao People's Democratic Republic

Published by
the Food and Agriculture Organization of the United Nations

and
Ministry of Natural Resources and Environment, the Lao People's Democratic Republic 

and
Ministry of Agriculture and Forestry, the Lao People's Democratic Republic

Vientiane, 2021



Required citation
Pant, K.P., Sengtaheuanghoung, O., Phothichanh, P. and Petri, M. 2021. Training manual agrometeorology for agriculture 
extension officers in the Lao People's Democratic Republic. Vientiane. FAO, MONRE and MAF. https://doi.org/10.4060/
cb7108en 

The designations employed and the presentation of material in this information product do not imply the expression of 
any opinion whatsoever on the part of the Food and Agriculture Organization of the United Nations (FAO), Ministry of 
Natural Resources and Environment (MONRE), or Ministry of Agriculture and Forestry (MAF) concerning the legal or 
development status of any country, territory, city or area or of its authorities, or concerning the delimitation of its 
frontiers or boundaries. The mention of specific companies or products of manufacturers, whether or not these have 
been patented, does not imply that these have been endorsed or recommended by FAO, MONRE, or MAF in preference to 
others of a similar nature that are not mentioned. 
The views expressed in this information product are those of the author(s) and do not necessarily reflect the views or 
policies of FAO, MONRE or MAF.
ISBN 978-92-5-135088-1 [FAO] 
© FAO, MONRE & MAF, 2021.
Some rights reserved. This work is made available under the Creative Commons Attribution-NonCommercial-ShareAlike 
3.0 IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo/legalcode). 
Under the terms of this licence, this work may be copied, redistributed and adapted for non-commercial purposes, 
provided that the work is appropriately cited. In any use of this work, there should be no suggestion that FAO endorses 
any specific organization, products or services. The use of the FAO logo is not permitted. If the work is adapted, then it 
must be licensed under the same or equivalent Creative Commons licence. If a translation of this work is created, it must 
include the following disclaimer along with the required citation: “This translation was not created by the Food and 
Agriculture Organization of the United Nations (FAO). FAO is not responsible for the content or accuracy of this 
translation. The original [Language] edition shall be the authoritative edition.”
Disputes arising under the licence that cannot be settled amicably will be resolved by mediation and arbitration as 
described in Article 8 of the licence except as otherwise provided herein. The applicable mediation rules will be the 
mediation rules of the World Intellectual Property Organization http://www.wipo.int/amc/en/mediation/rules and any 
arbitration will be conducted in accordance with the Arbitration Rules of the United Nations Commission on 
International Trade Law (UNCITRAL).
Third-party materials. Users wishing to reuse material from this work that is attributed to a third party, such as tables, 
figures or images, are responsible for determining whether permission is needed for that reuse and for obtaining 
permission from the copyright holder. The risk of claims resulting from infringement of any third-party-owned 
component in the work rests solely with the user.
Sales, rights and licensing. FAO information products are available on the FAO website (www.fao.org/publications) and 
can be purchased through publications-sales@fao.org. Requests for commercial use should be submitted via: 
www.fao.org/contact-us/licence-request. Queries regarding rights and licensing should be submitted to: 
copyright@fao.org.

Cover photograph: ©FAO/M. Petriover photograph: ©FAO/M. Petri



iii

Contents

Abstract  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii

Abbreviations and acronyms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
MODULES OF AGROMETEOROLOGICAL TRAINING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 . . . . . . . . . . . . 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82
CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

APPENDICES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 87

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
II  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

I   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

Psychrometric table to determine the relative humidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
G   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 



Tables

Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

Table 9

Table 10

Table 11

Table 12

Table 13

Table 14

Table 15

Table 16

Table 17

iv



Table 18

Table 19

Table 20

Table 21

Table 22

Table 23

Table 24

v



Figures

Figure 1. 

Figure 2.

Figure 3. 

Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

Figure 9. 

Figure 10.

Figure 11.

Figure 12.

Figure 13.

Figure 14.

Figure 15. 

Figure 16.

Figure 17.

Figure 18.

Figure 19.

Figure 20.

Figure 21.

Figure 22.

Figure 23. 

Figure 24.

Figure 25.

vi



Box 1: 
What is agroclimatology? 

Box 2: 
Note to the resource person, or trainer 

Box 3: 
Applications of Penman-Monteith equations 

Box 4: 
Additional information farmers need that can be provided by the LaCSA system 

Box 5: 
Prediction of brown planthopper (BPH) attack

Box 6: 
Concept and principles of the FFS approach 

Box 7: 
Characteristics of a typical FFS 

Box 8: 
Objectives of the CFS 

Box 9: 
Key modules for CFS 

Box 10: 
Village Loudspeaker script for weekly bulletin

Box 11: 
Village Loudspeaker script for monthly bulletin 

Boxes

vii



viii

Abstract A



ix

Abbreviations and acronyms 

AEIA Agrometeorological extension intermediary close to farmers



x

ROI Return on investment



1
Training manual agro-meteorology for agriculture extension officers in 

the Lao People's Democratic Republic

INTRODUCTIONA

services. 



2
Training manual agro-meteorology for agriculture extension officers in 
the Lao People's Democratic Republic

agrometeorological service needs of farmers. 

Purpose of the Manual

Strengthening Agro-climatic Monitoring and Information Systems (SAMIS) .

Structure of the Manual
This training manual is organized into three modules:

• • • 
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Training manual agro-meteorology for agriculture extension 

officers in the Lao People's Democratic Republic

MODULES OF 
AGROMETEOROLOGICAL TRAINING

Module A: AGROMETEOROLOGY AND WEATHER 
FORECASTS
Module A comprises the following lessons: 1. Introduction to agrometeorology2. 3. 

5. 
8. 
10. 11. 

Lesson A1: Introduction to agro-meteorology
Learning objectives

a. 
Materials required• • • 
What is agro-meteorology?

Climate  
 
 

                 
              

Weather                    
 
 
 

Agro-meteorology  
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Objectives of agrometeorology 
 

 

More detailed objectives are to: • • • 

Importance of agrometeorology

• • • • • • 
Box 1: What is agroclimatology?

Agrometeorological parameters

• • • • • • • • • • 5.
ACTIVITIES TO BE COMPLETED BY THE TRAINEES

Agro-meteorology   1   
 

2 3  

1 Hydrology: is the science dealing with the occurrence, circulation, distribution, and properties of the waters of the earth and its atmosphere.
2 Pedology: is formation, characteristics, and distribution of soils. 
3 Biology: is the study of living organisms (plants, animals and microorganisms), their morphology, physiology, anatomy, behaviour, origin, and distribution. 
4 Relative humidity (RH) is the ratio of the vapour pressure (e) of the moist air to its saturation vapor pressure (es) at its temperature, which is expressed in %. RH = (e/es)Ã—100%
5 Precipitation includes any form of water converting from vapour to liquid or solid form. The liquid forms of precipitation are rainfall, dew and fog, whereas the solid forms are snow and 
hailstone.
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officers in the Lao People's Democratic Republic

Lesson A2: Major weather parameters affecting agriculture 
and farm-level measuring instruments 

Learning objectives 

a. 
Materials required• • • • 
Rainfall

1. 
2. 3. 

Measuring rainfall1. 2. 
3. 5. 
8. 

Maintenance of rain gauge• • • 
Temperature 



.  
Relative Humidity

Evaporation 

Box 2: Note to the resource person, or trainer

©
M
A
F/
Se

ng
xa
y

©
M
A
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y

Figure 1. SAMIS Farmer Field Schools in Sing District, Luang Namtha Province. (left) Plastic Manual pluviometer from the Community 
Collaborative Rain, Hail and Snow Network (CoCoRAHS); (right) Trainer demonstrating how to measure the amount of rainfall

Training manual agro-meteorology for agriculture extension 
officers in the Lao People's Democratic Republic6

6 AlcoholAlcohol in thermometers are also available in the market with coloured alcohol which is easier to observe. 
7Some thermometers are available in Fahrenheit scale. Water freezing point is 0°C or 32°F.. 

Conversion formula is °C = (°F-32)/1.8
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Lesson A2: Major weather parameters affecting agriculture 

and farm-level measuring instruments 

Reading an evaporimeter1. 2. 3. 
5. original reading. 
8. 

ACTIVITIES TO BE COMPLETED BY THE TRAINEES
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Lesson A3: Weather station level agrometeorological 
instruments and their handling

Learning objectives 

a. 
c. 

Materials required• • • • 
Rain gauge

Conventional manual rain gauge.

A chart recording rain gauge

A storage gauge,

a. 

Figure 2. Schematic representation of tipping bucket rain gauge  Source: 
www.semanticscholar.org8

Automatic sensor

A tipping bucket rain gauge consists 

or directly communicated to central 
a cylindrical container and mounted 

8
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Lesson A3: Weather station level agro-meteorological 

instruments and their handling

• • • • 
An infrared 

• • 

Thermometers and hygrometers 

Dry and wet bulb  

 

©
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O
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Figure 3. Tipping bucket rain gauge from DMH, Vientiane
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Thermo-hygrograph in a screen

Soil temperature sensors

Platinum resistance thermometer (PRT)

©
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Figure 4. Air temperature (left) and soil temperature sensors (right) from DMH, Vientiane 
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Lesson A3: Weather station level agro-meteorological 

instruments and their handling

Electronic sensors 

Anemometer and Vane

An anemometer

a. A cup anemometer

b. A vane, 

A modern wind speed sensor

10 or digital encoded disc.

©
FA
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Figure 5. Modern wind speed sensor 
from DMH, Vientiane 

10

 position of a sliding contact across a uniform resistance. It can be used as an adjustable voltage divider.
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Sunshine-hours Recorder

A sunshine-hours recorder

©FAO/Phothichanh
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Figure 6. Sunshine recorder in DMH, Vientiane 

A bimetallic actinograph is used to measure 

Pyranometeractinometer used for measuring solar radiation.   It 

Figure 7: Pyranometer 
Source: www.agriexpo.online
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Lesson A3: Weather station level agro-meteorological 

instruments and their handling

Evaporimeter

An evaporimeter 

Penman-Monteith equations

Box 3: Applications of Penman-Monteith equations

co cc o c
o -1

Rn -2 d-1-2d-1 oC-1oC-1ou2 s-1esese
c

Further information is available in Allen et al. 1998 and Tsouni et al. 2008.
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Figure 8. Open pan evaporimeter from DMH, Vientiane
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Barometer

A mercury barometer

An aneroid barometer

Barographs

Digital barometers 

Data Loggers and Telemetry 

Data loggers

Telemetryriver management from an outstation 

Figure 9. Barometer 

Source: www.wisegeek.com

ACTIVITIES TO BE COMPLETED BY THE TRAINEES
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officers in the Lao People's Democratic Republic

Lesson A4: Farmers’ needs of agrometeorological 
services 
Learning objectives

a. c. 
Materials required• • • 
The need for agrometeorological services

Climate services for farmers 

• • • 
• • • • 

• • • • 

- - - - Climate smart recommendations.
Weather forecasts
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11

• • • • • • • 
11
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Figure 10. 
district, Savannakhet province 
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Lesson A4: Farmersâ€™ needs of agro-meteorological services 

Climate risks 

agriculture.

- - 
- 

The use of climate smart recommendations based on the risk assessment

- 
- 
- 
- 
- - 

12
••••  

12 In Lao People's Democratic Republic, these farmers’ services are provided by a tool called Land Resources Information Management System (LRMIS)

• 
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• • • • • • • 
• • Irrigation• • • • • • • 

@
D
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Figure 11. PAFO staff lead farmers on soil improvement at Kadarn village, Champhone district, Savannakhet



19
Lesson A4: Farmers’ needs of agro-meteorological services 

Examples of effects of rainfall forecasts on-farm decisions 

 
 
 
 

Table 1. Key decisions in pre-planting and planting periods based on seasonal forecast for rainfall

If rainfall forecast is above normal If rainfall forecast is below normal

1 rainfall
2 yields and returns
3 rainfall conservation

5 retention

Source: Adapted from Pfeiffer, 2002



List of potential use of agrometeorological information

Figure 12. Farmers transplanting rice based on rainfall forecasts on-farm decisions in Sing district, 
Luang Namtha province 
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Lesson A4: Farmers’ needs of agro-meteorological services 

Table 2. Key farm decisions impacted by climate information during the cropping season

Key Farm Decision Key Climate Variables that Inform the Decisions

A Before sowing

12 Onset of monsoon3
5

season Onset of monsoon
B During the crop season

8
10
11
12
13

15
C At the time of harvest

18
Source: Adapted from Madhavan and Rengalakshmi, 2015.
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Box 4: Additional information farmers need that can be provided by the LaCSA system: • • • • • • • • • detailed information
ACTIVITIES TO BE COMPLETED BY THE TRAINEES

agrometeorological services.



23
Training manual agro-meteorology for agriculture extension 
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Lesson A5: Importance of agrometeorology in rice crops

Learning objectives

a. 
Materials required• • • 
Agrometeorological services for rice crops

How is the weather forecast important for rice cultivation?

a) Land preparation

b) Germination stage

o
c) Seedling nursery

d) Transplanting

e) Tillering (Vegetative stage)
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f) Fertilizer application

g) Insect Pests and Diseases 

o o Orseolia oryzaeo Chilo 
suppressalis

h) Flowering stage (Reproductive stage)

i) Harvesting (Maturity stage)

:a. 35-25
%28- 22

%85-80c. d. stages are summarised in Figure 13.

ACTIVITY TO BE COMPLETED BY THE TRAINEES: 

Figure 13. Cropping calendar of rice 

Source: http://www.knowledgebank.irri.org 
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Lesson A6: Lao Climate Service for Agriculture
Learning objectives

a. 
Materials required• • • 
Laos Climate Services in Agriculture (LaCSA) system

Rainfall Intensity:
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• • • • 
Wind scale:

 

Table 3. Beaufort wind force scale

Beaufort 
number

Description Wind speed Wave height Land conditions

0 Calm 0 m
1

2

3

extended
4

5

6

7   near gale
8

9

10

structural damage
11

damage
12

Source:   
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Lesson A6: Lao Climate Service for Agriculture

Figure 14. Summary of LaCSA system 

Source: 

• • 
• • 
• • 



28
Training manual agro-meteorology for agriculture extension 
officers in the Lao People's Democratic Republic

©
FA

O
/P

ho
th

ic
ha

nh
 

©
FA

O
/S

en
gt

ah
eu

an
gh

ou
ng

Figure 15. Farmers trained by PAFO/DAFO on how to use the information from the bulletin and LaCSA system in (left) 
Champhone district, Savannakhet province and (right) Namtha district, LuangNamtha province

Information generated by LaCSA system 

www.lacsa.net • • • • • o o o o 
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Lesson A6: Lao Climate Service for Agriculture

The LaCSA information are available in the following distribution tools:

• Seasonal bulletin

• Weekly bulletin

estimates and different management scenarios.
• The data produced

Figure 16. LaCSA app  

Source: FAO, 2020 

ACTIVITIES TO BE COMPLETED BY THE TRAINEES

  Access to the LaCSA from www.lacsa.net or from the Apple or Google store, and explore it. Access the 
latest seasonal and weekly forecasts and explain each component of the forecasts.

 

https://www.lacsa.net/
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Lesson A7: Seasonal forecasts
Learning objectives

a. c. 
Materials required•••• https://www.lacsa.net/

makeMonthlyAgrometBulletin.do

- - - - 
What is the seasonal forecast? 

• • • • 
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 Figure 17. An example of a seasonal weather forecast bulletin (Source: LaCSA)
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Lesson A7: Seasonal forecasts

What is a seasonal forecast risk assessment?

 

• • • • • • Cold stress.
What are Climate Smart Recommendations for crops in the LaCSA?

• Farm management• • Field selection• • • • • • • • • • • On-farming monitoring• • 



How to use the seasonal forecast for crop variety selection?

 
 

                  

 

Table 4. Recommended rice varieties for rainfed conditions based on seasonal forecast

Province

Seasonal forecasts

Wetter than Normal 
Conditions

Normal Conditions Drier than Normal Conditions

Phongsali and local varieties
Luang 
Namtha and local varieties
Bokeo

©
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Figure 18. Farmers use pest management recommendation on the bulletin to manage on their farming in Sing district, 
LuangNamtha province

34
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Province

Seasonal forecasts

Wetter than Normal 
Conditions

Normal Conditions Drier than Normal Conditions

Oudomxai and local varieties maturity
Luang 
Prabang to 8 and local varieties
Houaphan

Xaignabouli

Xiang Khoang

Xaisomboun

Vientiane and 
Vientiane 
Capital to15 and local varieties
Bolikhamxai to15
Khammouan to15
Savannakhet to12
Salavan

Xekong

Champasak

Attapeu

Source: Table of rice varieties recommendation produced by NAFRI and CIAT for the provinces in Lao People's Democratic Republic and used in LaCSA.

 
 
 
 forecast.    

Why is a seasonal forecast important for crops?
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• • • • • 
o Net Photosynthesis = Photosynthesis - Respiration.

Table 5. Management decisions by farmers using seasonal rainfall forecasts 

If forecast is below normal rainfall If forecast is normal to above normal rainfall

matter

Source: Authors

Seasonal forecast crop advisory – How to use it for the planting period?

                 
 
 

Seasonal forecast crop advisory – How to use it for the growing period?

 
 
 

Seasonal forecast crop advisory – How to use it for the harvest period?
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• rates. • • 
situations.

ACTIVITIES TO BE COMPLETED BY THE TRAINEES

••  resolution.••  

Problems related to seasonal forecasts 
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Lesson A8: Weekly forecast bulletin

Learning objectives

a. 
Materials required• • • • 

o o o o 
What is a weekly forecast? 
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Figure 19. Example of a weekly forecast 

Weekly Bulletin

• • • 
Weather forecast
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Weather-based farming advisory      

Weekly forecasts helps in farm operations

• • secure good germination.• • • • • 
ACTIVITIES TO BE COMPLETED BY THE TRAINEES

• • • • • 

Weekly disaster risk (drought, heat, insect pests and diseases in major crops)  

              



41
Training manual agro-meteorology for agriculture extension 

officers in the Lao People's Democratic Republic

Lesson A9: Weather based forecasting of insect pests and 
diseases in major crops13

Learning objectives

a. 
Materials required• • • • 
Weather based forecasts of pests and diseases

Weather conditions for disease prevalence

º

Forecasting potato blight 

Phytophthora infestans

P. infestans

a. 
c. 

13This lesson is not yet tested in Lao People's Democratic Republic.
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Forecasting rice pests

Nilaparvata 
lugens) Scirpophaga Incertulus
Orseolia oryzae Cnaphalocrocis medinalis

• • • • • • • • • • 
Box 5: Prediction of brown planthopper (BPH) attack

min-2 max-1 min
min-2 max-1 min

min-2
min
max-1

2
Source: Susanti et al., 2010.

Sogatella 
furcifera

LaCSA forecast of insect, pests and diseases
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diseases in major crops



44
Training manual agro-meteorology for agriculture extension 
officers in the Lao People's Democratic Republic

Figure 20. Climate smart recommendations with pest and disease recommendations for rice in Savannakhet in 
October 2020, coffee in Champasack in December 2020, and maize in Xieng Khouang in August 2020.
(Source: LaCSA)

ACTIVITIES TO BE COMPLETED BY THE TRAINEES

min max
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Lesson A10: Indigenous knowledge and climate 
information14

Learning objectives

a. 
Materials required• • • 
Indigenous knowledge

Farming with indigenous knowledge

Indigenous knowledge of weather information

• • • • 
IK about Climate Information

 
                 

 
 

Embedding IK into Agrometeorological Tools

 
 

 
 

 
 et al., 2002).

 People's Democratic Republic
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• • • • • 

Ambragaeana stellate

15• • • • 
IK and changing risks

ACTIVITIES TO BE COMPLETED BY THE TRAINEES

15 
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Lesson A11: Measurement of growing degree days and heat 
(especially for facilitators, researchers and extension workers)

Learning objectives

a. 
Materials required• • • • 
Growing Degree Days

Growth response

2 concentration and soil moisture 

i. 
GDD=(Maxi Temp + Mini Temp)/2-Base Temp.

0 0
ii. 

°

iii. 

iv.
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v. 
 
 
 not limiting.vi. 
 

                 
-

 

Heat supply forecast

 

 • • • • • • • 
Table 6. GDD at different phenological stages of rice cultivar Rajshahi in Bangladesh

Phenological stages DAT Growing Degree Days (ºC day)

13 252Initial tillering
 

 

 

 83 1 51085  102  

 

° 1.51 
Source: 

ACTIVITIES TO BE COMPLETED BY THE TRAINEES

°
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Module B: CLIMATE FARMERS FIELD SCHOOLS FOR RICE 
CROPS

Module B comprises the following lessons: a. c. d. e. 
Lesson B1: Climate Farmers Field Schools (CFS) for rice crops
Learning objectives

a. 
Materials required• • • 
What are Farmer Field Schools? 

Keywords 

• Interactive learning: participants in 

• Problem solving:

• Discovery-based learning: 

The FFS approach is an innovative, participatory and interactive learning approach that emphasizes problem 
solving and discovery-based learning.

Farmer Field Schools

                
 
 
 doing. 
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Box 6: Concept and principles of the FFS approach:  

(a) Farmers are experts: Farmers 
(b) Field-based education: .
a) Farmer-driven:

(c) Decisions based on farmer analyses:

(d) Extension workers are facilitators, not teachers:
(e) Problem-Posing and Problem-Solving:

(f) Holistic approach:

(g) Group dynamics:

Source

FFS Facilitators

Box 7: Characteristics of a typical FFS:

2

Source:  

Principles of FFS
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CROPS

Box 8: Objectives of the CFS: 

-
Source

Curriculum of CFS

Box 9: Key modules for CFS

a) Knowing about elements of weather and climate • • 
b) Process of rainfall formation • • 
c) Developing an understanding of terminologies used in Seasonal Climate Forecast • • 
d) Developing an understanding of probability concept of forecast (forecast contains errors)• • • Introduction to measuring tools for weather data collection• • • • 
e) How to use climate forecast information for setting up planting strategies? • • 
f) • • • 
g) • 
Source: 

Climate Field Schools 
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Table 7. Difference between FFS and CFS

Components FFS CFS

3. Curriculum

ACTIVITIES TO BE COMPLETED BY THE TRAINEES
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Lesson B2: Development of CFS Curriculum for the rice 
crop
Learning objectives

a. 
Materials required• • • 
Structure of CFS

• 
• • • 

Table 8. Curriculum of CFS for agrometeorology and its linkages with the rice crop vegetative phase 

Week DAS Growing 
stage Main activities Agrometeorology topics Special topic Tools needed

0 0 - Initial meeting and farmer selection
0 0 - - seasonal forecasts- - - - 1 0 - 

- - measurement device
variety selection.- selection.
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Week DAS Growing 
stage Main activities Agrometeorology topics Special topic Tools needed

2 - 
- 
- 

-ling stage- - - - - - 

analysis
-

3 - Agro-ecosystem analysis
- 
- 

-ling stage- - - - - - 

- -
-

21 - - 
- - - Rainfall- - - - - 

role of enemy insect and management.

5 28 elongation -1st
elongation- - Rainfall- - - - - 

- 
- cycle and management

35 2nd Agro-ecology survey in 
stage.- - Rainfall- - - - - 

- of aquatic 
survey- 

- 

3rd Agro-ecology survey in 
- Field measurement of rainfall stage- - Rainfall- - - - - 

- - - 
- - - 
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Week DAS Growing 
stage Main activities Agrometeorology topics Special topic Tools needed

8
stage- - Rainfall- - - - - 

situation

stages- - Rainfall- - - - - 

situation

10 tillering - - Rainfall- - - - - 

- - 

11 tillering - Rainfall- - - - - 12 initiation initiation stage- - Rainfall- - - - - 

- 

13 initiation initiation stage- - Rainfall- - - - - 

- 
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Week DAS Growing 
stage Main activities Agrometeorology topics Special topic Tools needed

stage
- - Rainfall- - - - - - 

- - 

15
- - Rainfall- - - - - 

- and insect for 
stage

- 

- - Rainfall- - - - - 

- 
- Climaterequirement 

- 

113
- - Rainfall- - - - - 

- 
situation

- 

18 120 - - moisture- Field measurement of 
- 

- - Economic assessment- 

- 
situation

- 

Closing Field day Field day
DAS= Days after sowing

ACTIVITIES TO BE COMPLETED BY THE TRAINEES
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Lesson B3: Preparation for Climate Field Schools
Learning objectives

a. 
Materials required• • • 
FFS pre-implementation meeting with local authorities

• • • • • • • 
 
 

 

Table 9. Needs assessment
How can agrometeorological information 

address the needs?1
2    

stations
measurement

Selection of farmers’ group
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 and

 

 

Table 10. FFS farmer selection forms

farmer Age Rice yield Irrigated Rainfed1.2.3.
                 

 

Table 11. Major decision problems in rice farming and CFS 

Crop stage Decision problems Use of agrometeorological information in 
CFS

system systems - rice varieties normal

normal

Irrigation management Frequency and timing of irrigation for different 

Insect and disease control

(See Appendix III: Example of baseline survey)
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Curriculum development

Soil

Trainer

FFS

Farmer

Control plote
farmer practice

Demonstration
FFS practices

Traget yiels (ton/ha)

- Knowledge/Attitudes
- Technical service
- Skills

- Intergrated Pest Management
- Agro-biodiversity
- Special topic

Water

Insect

Pest

Weed

Climate

Figure 21. Structure of CFS curriculum development 
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Pre-evaluation of the CFS

• • • • • • • • • • • • • • • • • • • • • • 
100.
Agro-Ecosystem Zone (AEZ) and action before the start of CFS
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Table 12. Recommended practices for rice crop CFS

Description CFS demonstration How can this practice be 
supported by seasonal forecast?

How can this practice be 
supported by weekly forecast?

nursery
15-20 days - Amount of daily rainfall and 
rainfall amount
30 x 30 or 35 x 35 cm
2-3 seedlings
area Amount of daily rainfall and 

Amount of daily rainfall

time
control economic damage diseases

Materials required

• Rain gauge• • • • • • • • • • 
Materials for conduct of AESA• • • • Collection materials.• • • 
Materials for presentation of AESA• • • 
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• • Eraser and ruler.• • • • 
ACTIVITIES TO BE COMPLETED BY THE TRAINEES

Materials for presentation of AESA• • • 
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Lesson B4: Implementation of Climate Field Schools for rice crops
Learning objectives

a. 
Materials required • • • 
Group organization

                 
 

Implementation of Agro-ecosystem analysis (AESA)

                  
 
 

 

Table 13. Weekly agenda of CFS

No: Time Training/ activity agenda Responsible person123 All5
All8 activities All

Facilitating the AESAa. 
c. d. 
e. f. g. 
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i. Observation• 
• 
• 
• .• 
• 
• • 
• 

ii. Analysis

 
 
 
 

Orseolia oryzae Chilo suppressalis  
Nilaparvata lugens, Sogatella furcifera) Magnaporthe oryzae

iii. Recommendations

 
 

Table 14. AESA observation form

Week…….. Date Crop Growth Stage

Name of the plot CFS or farmers’ practice plot

Name of the group

AESA Observations

Plant height

No. of tillers

No. of leaves

Pests/hill

NE/hill

TMax: Tmin: Rainfall (mm):

Recommendations:

Problems encountered:

Suggestions for improvement:
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Monitoring system16

 
             

 

Table 15. Monitoring of temperature and rainfall

Parameter

Crop Phases in CFS plot (Fill only the relevant column) Describe if 
any difference 

in farmers’ 
practice plotVegetative phase Reproductive phase Maturity phase

Starting date of the phase

Ending date of the phase

Days under each phase

Temperature (°C) Minimum 

Temperature (°C) Maximum

Temperature Average

Rainfall (mm)

Rainy days (number)

Water balance (mm)

Flood days (number)

Drought days (number) 

Insects 

% loss from insects

Diseases

% loss from disease

Table 16. Seed application in rice nursery for CFS plot and farmers’ practice plot

CFS Plot farmers’ practice plot

Name of the variety

Seed source

Price (KIP/kg)

Seed amount

Seed selection method

Seed treatment method

Germination status

16Monitoring of FFS is partially done in Lao People's Democratic Republic. 



66
Training manual agro-meteorology for agriculture extension 
officers in the Lao People's Democratic Republic

Table 17. Fertiliser application in CFS plot and farmers’ practice plot

Time Type CFS Plot Farmers’ practice plot

Dosage 

(kg)

Application 
method Costs (Kip)

Dosage 

(kg)

Application 
method Costs (Kip)

Nursery Area (sq m)

46.0.0

16.20.0

15.15.15

18.46.0

Transplantation 
1st: Basal dose Manure

Compost

Organic

46.0.0

16.20.0

15.15.15

18.46.0

2nd:_____DAT 46.0.0

3rd:_____DAT 46.0.0

Note: Converting to per ha will be done at the time of analysis. 

Table 18. Labour application in CFS plot and farmers’ practice plot

CFS plot Farmers’ practice plot

seedlings    
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Table 19. Water Management in FFS plot and farmers’ practice plot

Table 20. Management of crop protection problems in FFS plot and farmers’ practice plotmanagement Any difference 
ingredient

For nursery1.23
1.23

DAT= Days after transplanting

Post Evaluation of the CFS

Stakeholders Workshop/Field Day17

• • • • 
• • • • • • • 

17 Not generally performed in Lao People's Democratic Republic.
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ACTIVITIES TO BE COMPLETED BY THE TRAINEES
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Lesson B5: Special topics and discovery learning
Learning objectives

• • 
Materials required• • • • 
What is a special topic?

• • • 
• • seed selection• 

©
M

A
F/

K
et

si
la

Figure 22. 
Champhone, Savannakhet province
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Table 21. 
No. Parameters CFS plot Farmers’ Practice Plot

Revenues
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No. Parameters CFS plot Farmers’ Practice Plot

M) Total input costs (M= F + G + H + I + J + K + L)

Note: XXX= Leave the cell vacant.
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b. Soil and water management

Soil nutrition and crop requirements

1. Land preparation stage:

2. The growing period:

Water management

a. 
c. d. 

Materials: • • • • • 
Procedures:• • • • • • • • • • • • • • 
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d. Insect pest management

e. Seed selection

a. 
c. 
d. 
e. f. 

f. Other possible special topics and their resources

               
 
 

Table 22. Other possible special topics and their sources of technical materials
Special topics Page number Related Literature Source of the document

1 Agriculture  2
3

 
5

varieties
8 Insect collection and 

 10 Insecticides effect on insects11 30-3112 31-32
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Module C: DISSEMINATION OF AGROMETEOROLOGICAL SERVICES

Module C includes the following lessons: 1. 2. 3. 

a. design a communication strategy for agrometeorological services to farmers.
Materials required• • • 
Agrometeorological communication actors and channels

•  ••  

••  

•  

•   
www.lacsa.net•  

Dissemination challenges 

• • • • • 
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Table 23. Key challenges and recommendations for the best use of agrometeorological information 

Key Challenges Recommendations1
lead-time to farm level decision-

• • • 
2

of information
• 

3 timely access to remote rural communities infrastructure
• • • • • 

design and delivery

• • • • • • agendas and interests.5 • • • • 
• 

Source: Adapted from Venkatasubramanian et al., 2014

Information needed to design a communication strategy for agrometeorological services • • • • • • • • • • 
Designing a communication strategy for agrometeorological services 
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Effectiveness of communication

• • • • • • • • • 

Simplified 
message

Use of less technical 
language in advisories 
for easy interpretation 
by farmers

Use of pictures and 
symbols together
with textual advisories

Use of visuals 
as much as possible

Effective
channels

In person FFS/ CFS Training and 
interaction

Village level 
Volunteers

Leader
farmers

Mass media Alerts on important weather events and early
warning in flash news in radio and television. Newspapers

Others Toll-free number/
farmers call centre s

Display printed advisory
bulletins in villages

Modern media
Mobile phones. using apps, voice 
mails and SMS in local language

Web ports, 
social media

Local media Village mass communication 
system (loudspeaker)

Announcements

Figure 23. Dimensions of effective communication    Source: Authors, 2021
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to farmers 
Learning objectives

a. 

©
D
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M
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u

l

Materials required• • 
• • • 

The Village Loudspeaker System

• • and• 

Figure 24. Champhone district, Savannakhet province. (left) Village news reader announces the weekly weather 
forecast to farmers at village level (right) Loudspeaker system
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Methodology and procedure of village loudspeaker programme• 
• • volunteers.• • • • • • 

Role of the stakeholders

• • • • • • • any device if necessary. 
• • 

Tools and equipment for the village loudspeaker system • • • • • • • • 
Training for using the LaCSA
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meteorology communication to farmers

Training of Trainers (TOT) to train village speakers by MONRE or MAF

• • • • • • • • • • • • • • 
Training village heads, key farmers and village speakers’ readers on using the LaCSA• • • • • recommendations• 

• • • • • • • • • • • • • • • • 
Practicing reading of LaCSA news using the script 
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Box 10: Village Loudspeaker script for weekly bulletin 

Greeting to the audience! 

I am …………………….(Spokesperson’s name)

This is the time for weather forecast and agro-advisory issued on ………….. (Lao date and month). . 

In the last week, rainfall was ……….. mm

The maximum temperature was ……….degree centigrade.

The minimum temperature was ……… degree centigrade.

In the coming week, rainfall is expected/not expected on such and such days.

The maximum temperature will remain [normal/above normal/below normal].

The minimum temperature will remain [normal/above normal/below normal].

The coming week presents the following agro-meteorological stresses:

(select based on the forecast)

There is a [low / medium / high] risk of [drought] 

There is a [low / medium / high] risk of [heat or cold stress]

There is a [low / medium / high] risk of [heavy rainfall] 

[Such and such] insect pests are forecasted for [such and such] crops.

You are advised to do [such and such] farm practices (nursery raising, transplanting, fertilizer application, pesticide 
application, irrigation or harvesting of [such and such] crops.

These information are obtained from the LaCSA system weekly and seasonal bulletins produced by the DMH.

For more information please check Facebook.com at samisdmh or access to the LaCSA on http://147.46.250.219:8081/  

Box 11: Village Loudspeaker script for monthly bulletin 

Greeting to the audience! 

Finally, today we have met again with weather forecast news service on Meteorological Weather Forecast throughout the 
village’s loudspeaker. 

This is regularly previewing on (time) day (…………). 

Today, the presenter of this program is ……. (Spokesperson’s name). I gonna take you to meet the meteorological – agro cli-
mate news which is predicting on (from month ... to month ...) which consistency to the Lao calendar year (from Lao month 
… to Lao month…) (B.C.).

You are informed that our province (name of province) will experience  

(select based on the forecast) [warmer than normal / normal / cooler than normal] years temperature, and 

(select based on the forecast) [drier than normal / normal / wetter than normal] rainfall. 

Based on this situation, the agro-climate advisory foreseen the following risks as follows: 

(read the most evident risks and the month, one by one, such as: 

There is a [low / medium / high] risk of drought for the month of [read the name of the month]

There is a [low / medium / high] risk of diseases for the month of [read the name of the month]

There is a [low / medium / high] risk of insect pests for the month of [read the name of the month]

There is a [low / medium / high] risk of heat stress for the month of [read the name of the month]

There is a [low / medium / high] risk of cold stress for the month of [read the name of the month]

The Department of Meteorology and Hydrology is giving the following climate smart recommendations for  [name of the 
crop] [… read the details of the recommendations for each crop].

For more information please check the LaCSA system Facebook at samisdmh or access to the LaCSA on 
http://147.46.250.219:8081/  
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meteorology communication to farmers

Loudspeaker monitoring system

- - - - - - - 
Yearly monitoring system
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for agrometeorological  
Learning objectives 

a. 
Materials required• • • 
Explanation of the School Poster programme

agrometeorological information. 

older.
Objectives and purposes of the school poster programme18

• 
• 
• 

Methodology of the school programme

• • • • s. 
 

18Government of Lao People's Democratic Republic, Food and Agriculture Organization (FAO) and World Food Programme piloted dissemination of 

agrometeorological services via school teachers and students using school posters.
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agro-meteorology communication in schools

Equipment and tools for school posters:•  
• • 

LaCSA training for school teachers

• • • -  - - - - • • - - rainy day- sunny day- - - cloud- - - • 
Presentation of school magnetic posters to students

• • • • 



Student Participation

• • • • • • • • 
School poster monitoring system

• • • • • • • • • 
Yearly monitoring in collaboration with WFP

needs.

©
W

FP

Figure 27. Magnetic poster and its sharing with students (Saravan province in collaboration with WFP)

©
W
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agro-meteorology communication in schools

Challenges of the school poster programme

 

Table 24. Challenges and possible solutions for the school poster programme

Challenges Possible improvements

1

2
3
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CONCLUSIONS

reduce losses.  

es: • • • disseminating agrometeorological services to farmers. 

information. 
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Glossary	
Accumulated	Rainfall: is a measure of rainfall accumulation for a defined period to predict plant and pest development 
effects. Comparing with the accumulated rainfall last year informs farmers about crop water stress levels (either from 
shortage of or excess of water) and potential build-up of diseases and insect pests affected by rainfall during the 
present cropping season. 

Actinometer: is a device to measure the intensity of solar radiation by measuring the rate of change of photo-induced 
responses in a chemical system. 

Adaptation: The process of adjustment to actual or expected climate and its effects. In human systems, adaptation 
seeks to moderate or avoid harm, or exploit beneficial opportunities. In some natural systems, human intervention 
may facilitate adjustment to expected climate and its effects (IPCC, 2014). 

Adaptive	Capacity: The ability of systems, institutions, humans and other organisms to adjust to potential damage, to 
take advantage of opportunities, or to respond to consequences (IPCC, 2014). 

Adaptation	 to	 climate	 change:	Refers to adjustments in ecological, social, or economic systems in response to actual 
or expected climatic stimuli and their effects, or impacts. It refers to changes in processes, practices, and structures to 
moderate potential damages or to benefit from opportunities associated with climate change. 

Agroclimatology: Refers to applied climatology to understand effect of climate on crops, including length of the 
growing season, relation of growth rate to crop yield to various climatic factors. 

Agro‐ecosystem	analysis	(AESA): Farmers in FFS divided into sub-groups closely observe and analyse production 
system and growth and other behaviour of the crop under study every week and compare the observations with 
those observed the previous week. The AESA help farmers to understand the inter-relationships between the crop, 
soil, water, weeds, insect pests, and weather patterns. 

Agricultural	 meteorology	 (or	 agrometeorology):	 Refers to the interactions between meteorological and 
hydrological factors, on the one hand, and to agriculture in the widest sense including horticulture and animal 
husbandry and forestry on the other. Agricultural meteorology deals with the meteorological, hydrological, 
pedological and biological factors that affect agricultural production as well as the interaction between agriculture and 
the environment. 

Aquifer: Underground layers of permeable rock, sediment or soil filled with water and interconnected, so the water 
stays within or flows through them. The two major types of aquifers are confined and unconfined. 

Aridity: Characteristic of a climate relating to insufficiency or inadequacy of precipitation to maintain vegetation 
(WMO, 1992). Aridity is measured by comparing long-term average water supply (precipitation) to long-term average 
water demand (evapotranspiration). If demand is greater than supply, on average, then the climate is arid. 

Available	groundwater	resource: Volume of water stored in an aquifer which is available for development and use 
(WMO-UNESCO). It is calculated as the difference between the long-term annual average rate of overall recharge of the 
body of groundwater and the long-term annual rate of flow required to achieve the ecological quality objectives for 
associated surface waters (surface waters that are recharged by groundwater) (WMO/UNESCO, 2012) 

Basin	(catchment	or	watershed): An area having a common outlet for its surface runoff (WMO/UNESCO, 2012). 

Biology:	 is the study of living organisms (plants, animals and microorganisms), their morphology, physiology, 
anatomy, behaviour, origin, and distribution. 

Climate:	represents the integrated composite of the long-term prevailing weather and can be represented by a long- 
term average (30 years) of specific elements, together with their variation or the frequency of occurrence of extreme 
weather conditions. 

Climate	change: A change in the state of the climate that can be identified (e.g., by using statistical tests) by changes in 
the mean and/or the variability of its properties and that persists for an extended period, typically decades or 
longer. Climate change may be due to natural internal processes or external forces such as modulations of the solar 
cycles, volcanic eruptions and persistent anthropogenic changes in the composition of the atmosphere or in land use 
(IPCC, 2014). 

Climate	data:	Historical and real-time climate data, together with direct model outputs covering historical and 
future periods. Information about how these observations and model outputs were generated ("metadata") should 
accompany all climate data. 

Climate	 information: Refers to the different types of weather forecasts, climate data, climate products, climate 
knowledge and agrometeorology products. 

Climate	service:	Providing climate information in a way that assists decision-making by individuals and organizations. A 
service requires appropriate engagement together with an effective access mechanism and must respond to user 
needs. 

Climate	 forecast	 (prediction):	 A climate forecast (prediction) is a probabilistic statement about future climate 
conditions on timescales ranging from seasons to decades. It is based on conditions that are known at present and 
assumptions about the physical processes that will determine future changes. 

Climate	product:	A derived synthesis of climate data. A product combines climate data with climate knowledge to 
add value. 

Climatology: is the study of the behaviour of the atmosphere and changes in temperature, pressure, and other 
atmospheric factors over a period of time. It is a branch of atmospheric science, but the study of climate can be related 
to every other aspect of the earth system including the geosphere (solid earth) and hydrosphere (terrestrial water 
reserves) because climate affects all of Earth's surface. 

Competency: An observable behaviour supported by specific knowledge, skills, and attitudes. Each competency has a 
specific result or output. 
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Competency	 model: A set of competencies for a specific role. Shows optimum behaviours with supporting
knowledge, skills, and attitudes for a specific role, such as needs assessor or training plan developer. 

Content	Analysis: A procedure for organizing narrative and qualitative data into emerging themes and concepts. 
Usually associated with a quantitative form of analysis in which the themes are counted or measured. 

Contextual	analysis:	 Takes information from other analyses and answers how, when, and where training will be
delivered. It compares different delivery media and addresses scheduling issues and other logistics.

Cost/benefit	analysis: An estimate of the cost of the training weighed against the possible benefits of training. 

Course	designer:	A person who designs a training program based on a needs assessment and a training plan and 
includes writing learning objectives, creating learning activities, lesson plans, and audio-visuals. 

Crop	calendar: Contains information on planting as well as sowing and harvesting periods of locally adapted crops in 
specific agro-ecological zones. It also provides information on the sowing rates of seeds, planting material and the 
main agricultural practices and furthermore, it helps farmers and extension staff to make the appropriate decisions 
on crops and their sowing period with respect to agroecology. 

Crop	failure:	Abnormal reductions in crop yield such that is insufficient to meet the nutritional or economic needs of 
the community. 

Deficiency: A performance that does not meet the current standard. It means that there is a prescribed or best way of 
doing a task and that variance from it is creating a problem. 

Desertification: Land degradation in arid, semi-arid and dry sub-humid areas resulting from various factors, including 
climatic variations and human activities (UNCCD, 2019). 

Deterministic	forecast	(prediction): Forecasts (predictions) of an event of a specific magnitude at a specific time 
and place. 

Development	plan:	suggests ways to correct a deficiency to meet a goal. 

Disaster:	A serious disruption of the functioning of a community or a society at any scale due to hazardous events 
interacting with conditions of exposure, vulnerability and capacity, leading to one or more of the following: human, 
material, economic and environmental losses and impacts (UNISDR, 2017). 

Disease	Index: indicates a potential risk of disease epidemic during a defined rice cropping period, calculated with 
complex effects of temperature, relative humidity, and rainfall on infection development for two different disease 
groups. Group A diseases include rice blast, sheath rot; Group B diseases include bakanae, brown spot, sheath blight, 
bacterial blight, and tungro. Farmers are recommended to do frequent surveillance for disease symptoms when there 
are medium or high risk warnings. 

Disaster	Risk: The potential loss of life, injury, or destroyed or damaged assets which could occur to a 
system, society or a community in a specific period of time, determined probabilistically as a function of hazard, 
exposure, vulnerability and capacity (UNISDR, 2017). 

Disaster	Risk	Management:	DRM is the application of disaster risk reduction policies and strategies to prevent new 
disaster risk, reduce existing disaster risk and manage residual risk, contributing to the strengthening of resilience 
and reduction of disaster losses (UNISDR, 2017). 

Disaster	Risk	Reduction:	DRR is aimed at preventing new and reducing existing disaster risk and managing residual 
risk, all of which contribute to strengthening resilience and therefore to the achievement of sustainable development 
(UNISDR, 2017). 

Drosometer:	is an instrument used to measure the amount of dew formed on a given surface. It consists of a 
hemispheric glass vacuum cup exposed to the atmosphere. Dew forming on the glass surface automatically collects in 
the bottom of the cup and is weighed at the end of the exposure period. Another form of drosometer, the Duvdevani 
dew gauge, consists of a block of wood with its surface treated in such a manner that dew forms in characteristic 
patterns. Photographs are supplied with each instrument to enable the observer to match the dew formation with a 
set of standards corresponding to a dew fall of from 0.01 to 0.45 mm. 

Drainage:	Removal of surface water or groundwater from a given area by natural or artificial mean (WMO/UNESCO, 
2012). 

Drought:	 (1) Prolonged absence or marked deficiency of precipitation. (2) Period of abnormally dry weather 
sufficiently prolonged for the lack of precipitation to cause a serious hydrological imbalance (WMO, 1992). 

Drought	 assessment: Assessment reviewing drought conditions and indicating potential impacts for various 
economic sectors, such as agriculture and forestry (NOAA/NWS, 2017). 

Drought	 forecast: The statistical estimate of the probability of occurrence of a future drought event (GWP/CEE, 
2015). 

Drought	 impact: A specific effect of drought on the economy, society, and/or environment, which is a symptom of 
vulnerability (GWP/CEE, 2015). 

Drought	 impact	assessment: The process of assessing the magnitude and distribution of the effects of a drought 
(GWP/CEE, 2015). 

Drought	 index: Computed numerical representations of drought severity, assessed using climatic or 
hydrometeorological inputs, including precipitation, temperature, streamflow, groundwater and reservoir levels, 
soil moisture and snowpack. They aim to measure the qualitative status of drought on the landscape for a given 
time period. Indices are technically indicators as well (WMO/GWP, 2016). The drought index is calculated from the 
Effective Drought Index (EDI) that considers weighted contribution of daily rainfall over the past 60 days. 
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Drought	 indicator: Variables or parameters used to describe drought conditions. Examples include precipitation, 
temperature, streamflow, groundwater and reservoir levels, soil moisture and snowpack (WMO/GWP, 2016). 

Drought	 Management	 Plan:	It is a planning tool that can be applied to the basin scale or to other scales. It aims 
to define mechanisms and a methodology for detecting and predicting droughts, establish thresholds for different 
stages of drought as it intensifies and recedes, define measures to achieve specific objectives in each drought stage, 
ensure transparency and public participation in the development of drought strategies. The main objective of 
drought management plans is to minimize the adverse impacts on the economy, social life and environment when 
drought appears (GWP/CEE, 2015). 

Drought	vulnerability	assessment: It is a drought vulnerability quantification and description that consist in 
identifying the relevant factors influencing it, from the point of view of exposure, sensitivity and adaptive capacity. 
The final aim of a drought vulnerability assessment is to identify the underlying sources of drought impact (Urquijo 
et al., 2015). 

Dry	spell:	Period of abnormally dry weather. Use of the term should be confined to conditions less severe than those 
of a drought (WMO, 1992). 

Early	Warning	(EW):	The provision of timely and effective information, through identified institutions, that allows 
stakeholders at risk of a disaster to take action to avoid or reduce their risk and prepare for effective response (GWP 
/ CEE, 2015). 

Early	Warning	 System: EWS is a set of capacities needed to generate and disseminate timely and meaningful 
warning information to enable individuals, communities, and organizations threatened by a hazard to prepare to act 
promptly and appropriately to reduce the possibility of harm or loss (IPCC, 2014). 

El	
Niño: refers to the large-scale ocean-atmosphere climate phenomenon linked to a periodic warming in sea-surface 
temperatures across the central and east-central equatorial Pacific (between approximately the date line and 120W). 
El Nino represents the warm phase of the El Nino/Southern Oscillation (ENSO) cycle, and is sometimes referred to as 
a Pacific warm episode. El Nino originally referred to an annual warming of sea-surface temperatures along the west 
coast of tropical South America (CPC, 2018). 

El	 Niño	 Southern	Oscillation	 (ENSO): The ENSO cycle refers to the coherent and sometimes very strong year-to- 
year variations in sea- surface temperatures, convective rainfall, surface air pressure, and atmospheric circulation 
that occur across the equatorial Pacific Ocean. El Nino and La Nina represent opposite extremes in the ENSO cycle 
(CPC, 2018). 

Erosion:	Wearing away and transport of soil and rock by running water, glaciers, wind or waves (WMO/UNESCO, 
2012). 

Evaluation	criteria:	A list of behaviours that are met in order to describe achievement or success. 

Evapotranspiration: The combined processes by which water is transferred from the Earth's 
surface to the atmosphere by evaporation from the land and ocean surfaces and by transpiration from vegetation 
(WMO, 1992). 

Exposure: The situation of people, infrastructure, housing, production capacities and other tangible human assets 
located in hazard-prone areas (UNISDR, 2017). 

Famine:	Famine exists in areas where at least one in five households has an extreme lack of food and other basic 
needs. Extreme hunger and destitution is evident. Significant mortality, directly attributable to outright starvation or 
to the interaction of malnutrition and disease is occurring (IPC, 2018). 

Feasibility	Analysis: A cost-benefit analysis completed prior to conducting training. It is an estimate of the cost of the 
training weighed against the possible benefits that could be achieved if training were conducted. A feasibility 
analysis identifies whether conducting the training costs less than doing nothing. 

Feedback	meeting/debrief	meeting:	A meeting where the needs assessor tells decision makers what information 
or data have been collected. Data are interpreted and recommendations created and become part of the training plan. 

Food	 security: Food security exists when all people, at all times, have physical, social and economic access 
to sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and healthy life. 
The four pillars of food security are availability, access, utilization and stability. The nutritional dimension is integral 
to the concept of food security (FAO, 2009). 

Gale: is a very strong wind. There are conflicting definitions of how strong a wind must be to be considered a gale (63-
87 km/h or 17.5-24.2 m/s of sustained surface winds) (NOAA/NWS, 2017). 

Gap	 Analysis/performance	 analysis: identifies the difference between current performance and the desired 
performance. 

Goal	analysis:	A consensus process to make a vague desire more specific and measurable. 

Gridded	 climate	 data: satellite-based information to obtain a regular grid of weather parameters   which allow 
estimates of climate parameters at locations far from the vicinity of meteorological stations, thereby allowing studies 
of local climate in data-sparse regions. 

Groundwater: Water within the earth that supplies wells and springs; water in the zone of saturation where all 
openings in rocks and soil are filled, the upper surface of which forms the water table (NOAA/NWS, 2017). 

Growing	Degree	Days: GDD is a measure of heat accumulation used by farmers to predict crop and insect pest 
development rates, such as how long it takes for a flower to bloom, a crop to reach maturity, or an insect pest to 
complete its life cycle. Higher (lower) GDD accumulation than last year indicates earlier (later) development of crops 
and insect pests during the present cropping season. 
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Hazard: A process, phenomenon or human activity that may cause loss of life, injury or other health impacts, proper 
ty damage, social and economic disruption or environmental degradation. Hazards may be natural, 
anthropogenic or socio-natural in origin. Natural hazards are predominantly associated with natural processes and 
phenomena. Anthropogenic hazards, or human-induced hazards, are induced entirely or predominantly by human 
activities and choices. Hazards may be single, sequential or combined in their origin and effects. Each hazard is 
characterized by its location, intensity or magnitude, frequency and probability (UNISDR, 2017). 

Hydrology:	is the science dealing with the occurrence, circulation, distribution, and properties of the waters of the 
earth and its atmosphere. 

Integrated	Water	Resources	Management: IWRM is a process which promotes the coordinated development and 
management of water, land and related resources in order to maximize the resultant economic and social welfare in 
an equitable manner without compromising the sustainability of vital ecosystems (GWP, 2000). 

Insect	 Pest	 Index: indicates a potential risk of insect pest infestation during a defined rice cropping period, 
calculated with heat accumulation (growing degree days) and rainfall effect on insect population build up. Farmers 
are recommended to do frequent insect pest surveillance when there are medium or high risks warnings. 

Interview: The process of asking questions to experts or performers to identify training needs. 

Job	Analysis: The process of identifying all the parts of a specific job; conducted before a task analysis. 

Land	degradation: Reduction or loss, in arid, semi-arid and dry sub-humid areas, of the biological or economic 
productivity and complexity of rainfed cropland, irrigated cropland or range, pasture, forest and woodlands resulting 
from land uses or from a process or combination of processes, including processes arising from human activities and 
habitation patterns such as: soil erosion caused by wind and/or water; deterioration of the physical, chemical and 
biological or economic properties of soil; and long-term loss of natural vegetation (UNCCD, 2019). 

Land	use:	Land use refers to the total of arrangements, activities and inputs undertaken in a certain land cover type 
(a set of human actions). The term land use is also used in the sense of the social and economic purposes for which 
land is managed (e.g., grazing, timber extraction and conservation) (IPCC, 2014). 

La	
Niña:	refers to the periodic cooling of ocean surface temperatures in the central and east-central equatorial Pacific 
that occurs every 3 to 5 years or so. La Nina represents the cool phase of the El Nino/Southern Oscillation (ENSO) 
cycle, and is sometimes referred to as a Pacific cold episode. La Nina originally referred to an annual cooling of ocean 
waters off the west coast of Peru and Ecuador (CPC, 2018). 

Learning	objective:	describes specific behaviour, conditions, level of achievement and is written from the learner's 
point of view. 

Lysimeters:	 define a specific boundary to contain soil water and permit measurement of either the soil- water 
balance or the volume of water percolating vertically and/or its quality. 

Meteorology	refers to a science dealing with the atmosphere and its phenomena. 

Mitigation	 (of	 disaster	 risk	 and	 disaster):	 The lessening of the potential adverse impacts of physical hazards 
(including those that are human-induced) through actions that reduce hazard, exposure, and vulnerability. 

Mitigation	(of	climate	change):	A human intervention to reduce the sources or enhance the sinks of greenhouse 
gases (IPCC, 2012). 

Monsoon:	Seasonal change of wind direction, from sea to land or vice versa, associated with widespread changes in 
temperature and rainfall in subtropical regions (WMO/UNESCO, 2012). 

Need: A desire to improve current performance or to correct a deficiency. 

Need	Assessment: Process of collecting information about an expressed or implied need that could be met by 
conducting training. Gathering of information about a specific work need that can be resolved by training. The types of 
needs assessment include performance analysis, target population analysis, sorting training needs and wants, job 
analysis, and task analysis. 

Needs	versus	Wants	
Analysis: Discovers training needs that are related to the organization's work. Training is linked 
to the outcome and providing appropriate training will benefit the individual as well as the organization. 

Participant	 learning	 hour	 (PLH): Calculated by multiplying the number of participants by class hours. The PLH is 
later divided into the total cost to get the cost per participant and cost per learning hour. The cost per learning hour, 
similar to a person hour figure, can be used to compare the cost of one training program to another. 

Pedology,	or	soil	science: is the study of formation, characteristics, and distribution of soils. 

Percolation	lysimeters:	may be installed to determine vertical soil-water flux (drainage) or the chemical movement 
within the soil at a defined boundary. Its accuracy of the evaporative water balance is directly related to the precision 
of the soil-water measurement and its integration through the vegetation root zone. 

Performance	Analysis/gap analysis: Looks at an official's current performance and identifies whether the official is 
performing as desired. 

Performance	Deficiency: A difference with a negative connotation, implying that the official is not meeting a known 
standard for performance. 

Point	climate	data:	station data that are more representative of the site alone and not of a wider area. Guidelines on 
where to install a weather station are defined by the World Meteorological Organization (WMO, 2017). 

Post‐training	analysis: Occurs after training has been completed and attempts to identify the cause of continuing 
deficient performance. 
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Preparedness:	 The knowledge and capacities developed by governments, response and recovery organizations, 
communities and individuals to effectively anticipate, respond to and recover from the impacts of likely, imminent or 
current disasters (UNISDR, 2017). 

Prevention: Activities and measures to avoid existing and new disaster risks. Prevention (i.e., disaster prevention) 
expresses the concept and intention to completely avoid potential adverse impacts of hazardous events. While certain 
disaster risks cannot be eliminated, prevention aims at reducing vulnerability and exposure in such contexts where, 
as a result, the risk of disaster is removed (UNISDR, 2017). 

Proactive	 approach	 to	 drought	 management: A proactive approach to drought risk management includes 
appropriate measures being designed in advance, with related planning tools and stakeholder participation. The 
proactive approach is based on both short-term and long-term measures and includes monitoring systems for a 
timely warning of drought conditions, the identification of the most vulnerable part of the population and tailored 
measures to mitigate drought risk and improve preparedness. The proactive approach entails the planning of 
necessary measures to prevent or minimize drought impacts in advance. This approach is reflected in the three pillars of 
integrated drought management (Vogt et al., 2018). 

Probabilistic	 forecast	(prediction): Forecasts (predictions) of the probability of an event of a certain (range of) 
magnitude(s) may occur in a specific region in a particular time period. 

Psychrometer: measures the relative humidity (RH) in the atmosphere through the use of difference in temperature 
readings in two thermometers: a dry bulb thermometer that measures the temperature by being exposed to the air 
and a wet bulb thermometer which measures temperature with moist bulb. Water evaporation, which is negatively 
related with RH, cools the moist bulb. 

Pyranometer: a type of actinometer used for measuring solar irradiance on a planar surface and it is designed to 
measure the solar radiation flux density (W/m2) from the hemisphere above within a wavelength range 0.3 µm to 3 
µm. 

Raster	data	 represent the landscape as a rectangular matrix of square cells, composed of rectangular arrays of 
regularly spaced square grid cells. Each cell has a value representing a property or attribute of interest. Eg., gridded 
data of land usage and elevation. 

Reactive	 approach	 to	 drought	management: A reactive approach to drought management is based on crisis 
management: it includes measures and actions after a drought event has started and is perceived. This approach is 
taken in emergency situations and often results in inefficient technical and economic solutions, because actions are 
taken with little time to evaluate best options and stakeholder participation is very limited. This approach has often 
been uncoordinated and untimely. In addition, crisis management places little attention on trying to reduce drought 
impacts caused by future drought events (Vogt et al., 2018). 

Recovery:	The restoring or improving of livelihoods and health, as well as economic, physical, social, cultural and 
environmental assets, systems and activities, of a disaster-affected community or society, aligning with the principles of 
sustainable development and "build back better", to avoid or reduce future disaster risk (UNISDR, 2017). 

Reservoir:	Body of water, either natural or man-made, used for storage, regulation and control of water resources 
(WMO/UNESCO, 2012). 

Resilience:	The ability of a system, community or society exposed to hazards to resist, absorb, accommodate, adapt to, 
transform and recover from the effects of a hazard in a timely and efficient manner, including through the preservation 
and restoration of its essential basic structures and functions through risk management (UNISDR, 2017). 

Response: Actions taken directly before, during or immediately after a disaster in order to save lives, reduce health 
impacts, ensure public safety and meet the basic subsistence needs of the people affected. Disaster response is 
predominantly focused on immediate and short-term needs and is sometimes called disaster relief (UNISDR, 2017). 

Runoff: That part of the precipitation which flows towards a river on the ground surface (surface runoff) or within 
the soil (subsurface runoff or interflow) (WMO/UNESCO, 2012). 

Seasonal	climate	outlook:	provides the probabilities of rainfall and temperature over a three-month period (FAO, 
2019). 

Skill	deficiency:	When a task is not being done correctly due to a lack of skill by the performer. 

Skill	hierarchy:	An arrangement of skills that shows dependence of one skill on another. A graphic representation of 
the skills any learner must possess in order to meet the learning objective. It looks like an organization chart because it 
shows the relationship between skills. The hierarchy is not specific to a learner; it is specific to the task. 

 
Special	 topic:	Some topics are included in discovery learning process of FFS to solve local problem faced by the 
farmers and identified by them or sometimes advised by facilitators based on observation of local problems. 

Soil	degradation: The decline in soil quality caused by natural processes or, more commonly, improper use by 
humans, resulting in a diminished capacity of the ecosystem to provide goods and services for its beneficiaries (FAO, 
2017). 

Soil	moisture: Moisture contained in that portion of the soil which lies above the water table, including the water 
vapour contained in the soil pores. Sometimes it refers strictly to the humidity contained in the root zone of the plants 
(WMO, 1992). 

Spatial	interpolation:	is the process of using points with known values to estimate values at other unknown points to 
estimate value of rainfall, temperature, or any other climatic parameter at a given site based on the observations at 
neighbouring locations. Operational climatology and agrometeorology are regularly confronted with problems, such 
as when estimating missing data. 

Squall:	is universally used to refer to a sudden wind-speed increase, both historically and in the present day. To be 
classified as a squall, the wind must increase at least 8 m/s and must attain a top speed of at least 11 m/s, lasting at least 
one minute in duration (WMO, 1962). Usually, this sudden violent wind is associated with briefly heavy precipitation. 
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Target	Population: The individual or group involved in a need assessment or training programme. 

Target	population	analysis:	Collects information about who will attend the training. The results of a target population 
analysis yield two types of information: first, it helps you decide who needs training and how a specific course must be 
customized to meet the participants' needs, and second, what class groupings are appropriate. 

Task	Analysis: Finds the best method and sequence of steps to complete a specific task. 

Teleconnection:	 A linkage between weather changes occurring in widely separated regions of the globe. Most 
commonly applied to variability on monthly and longer timescales, the name refers to the fact that such correlations 
suggest that information is propagating between the distant points through the atmosphere. 

Trainer:	This person presents information and directs structured learning experiences, so individuals increase their 
knowledge and skills. This person can also act as a performance coach and facilitator. 

Training	Needs	Assessment: The method of determining if a training need exists and, if it does, what training is 
required to fill the gap. It is the process of collecting information about an expressed or implied organizational need 
that could be met by conducting training. 
 
Training	of	Trainers:	TOT is a high-level professional learning process for qualified trainers who will be providing 
training and capacity-building assistance for field level staff for implementation of agrometeorological services in 
climate farmers field schools. 

Training	 plan:	 Based on a needs assessment, a training plan identifies training issues, recommends results and 
objectives, and suggests how they can be reached. The plan states the causes of a deficiency, what performance 
standards are not being met, and who is the target population. The plan further recommends a means to evaluate 
suggested strategies, how to partner with management, and when interventions are to be scheduled. 

Training	programme:	A training course or event to improve the knowledge, skills and attitudes of employees to 
meet a business need. 

Vector	data	represent features as discrete points, lines, and polygons. Spatial interpolation uses vector points with 
known values to estimate values at unknown locations in order to create a raster surface covering an entire area, for 
example political or administrative boundaries, streets and parcels. 

Vulnerability: The degree to which a system is susceptible to, or unable to cope with, adverse effects of climate 
change, including climate variability and extremes. Vulnerability is a function of the character, magnitude, and rate of 
climate variation to which a system is exposed, its sensitivity, and its adaptive capacity (UNFCCC, 2014). 

Water	banking:	A water management strategy that temporarily transfers water from those who are willing to lease it 
to those who are willing to pay to use it (NDMC, 2017). 

Water	consumption: Water abstracted which is no longer available for use because it has evaporated, transpired, been 
incorporated into products and crops, consumed by man or livestock, ejected directly into sea, or otherwise removed 
from freshwater resources. Water losses during transport of water between the point or points of abstractions and 
point or points of use are excluded (EEA, 2017). 

Water	demand: Quantities of water scheduled for delivery to consumers during specified periods for identified uses at 
given prices (WMO/UNESCO, 2012). 

Water	governance: The political, administrative, economic and social systems that exist to manage water resources 
and services and is essential in order to manage water resources sustainably and provide access to water services for 
domestic or productive purposes (GWP, 2017). 

Water	 scarcity: An imbalance between supply and demand of freshwater in a specified domain (country, region, 
catchment, river basin, etc.) as a result of a high rate of demand compared with available supply, under prevailing 
institutional arrangements (including price) and infrastructural conditions (FAO, 2012). 
Water	security: The availability of an acceptable quantity and quality of water for health, livelihoods, ecosystems and 
production, coupled with an acceptable level of water-related risks to people, environments and economies (GWP, 
2017). 

Water	shortage: A shortage of water supply of an acceptable quality; low levels of water supply, at a given place and 
a given time, relative to design supply levels. The shortage may arise from climatic factors, or other causes of 
insufficient water resources, a lack of, or poorly maintained, infrastructure; or a range of other hydrological or hydro- 
geological factors (FAQ, 2012). 

Water	stress: The symptoms of water scarcity or shortage, e.g. widespread, frequent and serious restrictions on use, 
growing conflict between users and competition for water, declining standards of reliability and service, harvest 
failures and food insecurity (FAQ, 2012). 

Water	supply: The share of water abstraction which is supplied to users (excluding losses in storage, conveyance 
and distribution) (GWP, 2017). 

Water	withdrawal: Extraction of water from a surface reservoir or an aquifer (WMQ U ESCQ, 2012). 

Weather:	 is the state or condition of the atmosphere at a specific place and time (as represented by weather elements 
such as air temperature, pressure, humidity, precipitation, wind, solar radiation) over a short period of time. State of 
the atmosphere at a particular time, as defined by the various meteorological elements (WMQ, 1992). 

Weather	forecasts:	are prediction of the future weather and supplied in real-time one or more times per day. 

Weighing	 lysimeters	can determine the net infiltration from rainfall or irrigation and the amount of evaporation 
between wetting events. It measures the drainage rate as well as the evaporation rate. It can be been used to quantify 
precipitation (rain, snow, dew, fog and frost) and to determine actual evapotranspiration. 
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APPENDICES 
Appendix I: Psychrometric table to determine the relative humidity 
Source: www.pharmaguideline.com

RELATIVE HUMINDITY CONVERSION TABLE

Dry-bulb temperature
Dry-bulb temperature minus wet-bulb temperature, °C

1 2 3 4 5 6 7 8 9 1088 55 151858 21 1250 32 22 1551 18 1080 53 20 1381 38 30 23 1581 55 32 25 1882 2082 58 2283 51 3183 53 3283 2855 303150 3385 58 5185 58 5285 53 3855 50
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2nd3rd
Yield data: nd
Cropping pattern:

1st2nd3rd
Rice Paddy Production data:

Method used for cultivation:

Seed source:

Yield data for each method:

Problem Pesticides applied (last year)
Other known 
management 

practices

Season Brand 
& Active 

Ingredient

Dosage (in 
kg or L per 

hectare)

No. of 
Applications/ 
Timing (DAT)

Costs per 
Hectare

Fertilizer history

 
school

 

 

 

  

 

 

 

 

Major crops grown:
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Type Dosage (kg/Ha) Timing (DAS/DAT) Application method Costs (Kip/bag @50 kg)

15.15.15
General farm problems encountered

Description Management strategy used

II

Name

Ballot 
Box Week

test test 1 2 3 5 8 10 11 12 13 15 18 20

Date ->123

farmers
Remarks:

I

Soil types CharacteristicsArenosols
Fluvisols  and deltas cultivated for dryland 

 for rice
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Soil types CharacteristicsRegosols cold climatic conditions.

Alisols cotton. Acrisols

Ferralsols

forest is cleared.Fluvisols
Appendix V: Questionnaires for loudspeaker assessment
Individual Interview - users
I. General information about respondent1. 2. 3. 

5. 
8. 
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 Household Population 
Household members

Person number 1 2 3 4 5 6 7 8 9 10

Age

1. 2. 3. 
5. College/uni
8. 

1. Farmer2. 3. 
5. 

10. 
11. 

II. Weather news from the loudspeakers12. 
A. For farmers have heard the weather news13. 
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15. 

- Extreme event forecast

- Extreme event forecast
(Group 1: receive the bulletins and use for any purpose)
 (Group 2: receive the bulletins but not apply any change)18. 

20. 21. 
22. 

23. 
- Relatives
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25. 

B. For farmers have not heard the weather news 

28. 
(Group 3: Have not receive climate info, but willing to)

30. 

(Group 3b: Have not receive climate info, but willing to receive that in different approach rather than 
the loudspeaker)

II. Weather news from the internet31. 
32. 
33. 
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35. 

Individual Interview - Reader
Page I. General information about respondent1. 2. 3. 5. 

8. 
Move to Page II
Page II. Knowledge10. - - - - 11. - - 
Move to Page III
III. Attitude12. - - 13. 
Move to Page IV
IV. Practices- 

- No -> end the interview (they were trained but somehow did not receive the bulletins for reading  -
Group 4)15. - - 

- - (they received the bulletins but did not read the bulletins for some 
reasons – Group 3)18. 

20. - - Rarely- - Frequently
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VI. Farmers’ practices21. - (they read the bulletins and know the farmers are using them – Group 1)-  (they read the bulletins but don’t know if the farmers are using them – Group 2)22. - - 23. 
- - Format- Frequency- - - Content25. - - A little- - - - A little- - 
- - 28. - - - - 30. - - 31. - Format- - Frequency- - Content

Individual Interview: NGO or GOL experts
I. General information about respondent1. 2. 3. 5. 

8. 
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II. Knowledge 

10. 
11. 12. - - - - - 13. - - Farmer training- 

Knowledge15. - - - - - - 
III. Attitudes

18. 
20. 

IV. Practices21. 
22. 23. - - (Group 3: They have heard about the bulletins but not yet used for 

farmers) - (Group 1: They used the bulletins and know the farmers also utilized the bulletins as
well)- 25. 
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28. 
- - - - - - Extreme event forecast30. - - - - - - 31. 32. 

- Thank you for your participation. SAMIS-DeRISK Project team -
VI. Willingness (only applicable for interviewees answered No in question 10)33. - (Group 4: They have not heard of the LaCSA but willing to receive the bulletins in the 

future) - (Group 5: They have not heard of the LaCSA and don’t have interest 
in the LaCSA)35. - - - - - - - - 38. 

Appendix VI: Questionnaires for school poster assessment
For school teachers:1. a. Agreec. d. e. 2. a. c. d. 
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3. a. c. d. a. c. d. 5. a. c. a. c. 
For students:1. a. c. 2. a. 3. a. 

a. c. 5. a. 
a. 
a. Casual conversation at meal timec. 8. 

Climate Change Information Not at all Not really Neutral Somewhat Very much 

activities
farming



110
Training manual agro-meteorology for agriculture extension 
officers in the Lao People's Democratic Republic

c. 2. a. 3. a. c. d. e. a. c. 5. a. c. a. Agreec. d. e. 
Climate Information Not at all Not really Neutral Somewhat Very much 

-tions
Irrigation recommendations

For parents:1. a. 
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General observations by trainer:1. a. c. 2. a. 3. a. c. d. 
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