CLIMATE SMART AGRICULTURE

TRAINING MANUAL

For Training of Agricultural Officers
in the Northern Mountainous Region of Vietnam

B ©® e @& &

(P20 Themge "t Amcmem gy S G RC PR ML me P WA S 8 SR ey,




PREPARED BY:

Pham Thi Sén', Northern Mountainous Agriculture and Forestry Science Institute
(NOMAFSI)

Mai Van Trinh, Agricultural Environment Institute (AEI)

Tran Thé Tuéng, Department of Crop Production (DCP)

WITH INPUTS FROM:
Romina Cavatassi, FAO/EPIC.

Bui My Binh, MARD

I Contact: phamthisenprc@gmail.com



Acknowledgement

This training manual is produced within the framework of the project
GCP/INT/139/EC “Climate Smart Agriculture: Capturing the synergies
between mitigation, adaptation and food security”, funded by EC.

Our sincere thanks are attributed to the project’s partners in Malawi,
Zambia and Vietnam for valuable information they shared. Especially,
comments and inputs from FAO/EPIC team are really appreciated.

We would also wish to thank the participants to the first training sessions on
climate smart agriculture in Yen Bai, Son La and Dien Bien; Their
experience and inputs made the manual northern mountainous. Last but not
least, our big-thank-you go the organizers of these first training sessions and
also the first readers of this manual.



TABLE OF CONTENTS

o =] =T OSSR STTRSSN I
HOW 10 USE thiS MANUAL.........oiiiiiiiiiiiie e bbbt i
F AN o] o] 1A= [0 0L SRS v
Module 1: Climate change — an iNtrodUCLION...........ccciiiiiiiiiie e 6
Session 1.1: The concepts of Climate CRANGE ..........cooiiiiiiieeee e 7
1. The concepts of climate and climate Change ..........ccooviiiiiiiii e 7
2. Differences between climate variability and climate change ..........cccooeviiieicccc e, 8
Session 1.2: Exressions and impacts of climate Change ...........ocovvviiieiiicie e 10
1. The greenhouse effect (or the changes in temperature, global warming)............cccceveveiiiinnnnn. 10
2. Changes in the rainfall PALtErNS .........cccviveii it sre e e 12
3. Changes in the sea level and extreme weather coONditions...........cccccvevveieiiicicnieiic e 12
4. mpacts of climate change on human livelihoods and living activities ............c.ccooveveieiciininnne 14
5. ssessment of climate Change IMPACTES .........ooviiririeiiiiiire e 15
Session 1.3: Cuses Of ClIMALE ChANGE ........cov ettt 17
1. Greenhouse gasses and Climate CRANGE ........covieiiiiiiiier e 17
2. SOUICES OF GrEENNOUSE GASSES.....cueitertirrertiteieereietese et etesie sttt sb et b et st sb e be e e s e e ese e aneas 19
Session 1.4: Cimate change adaptation and mitigation ..........ccccccovviieieiieciciie e 22
1. The concept Of adaptation.........c.coiiiiiiiiiiie e sre et e 22
2. The conCept Of MITIGATION........cviiiiiiiei et ere s 23
Module 2: Cimate change, agriculture and fOOd SECUFILY .........cccveririieriniiiie e 25
Session 2.1: Icreasing challenges to food security and the needs for agricultural transformation ...... 26
1. The concept Of FOOU SECUMLY .....eoviiiciiice e et sre st re s 26
2. Increasing challenges in meeting food security at the global level ... 27
3. Increasing challenges facing agriculture in VIEtNAM ..........cccooiiiieiiieiini e 28
Sesion 2.2: Iter-impacts between agriculture and climate change ..o 30
1. Impacts of climate change on agriCUITUIe...........ccoii e 30
2. Impacts of agriculture on the climate and enVIrONMENT ............ccooeieiiiniiiie e 31
Module 3: Climate smart agriculture — an introduction............c.ccocceviv e 36
Session 3.1: Te concept of climate-smart agriCUlTUre ...........ccooviiiiiiieice e 37
1.  The concept of climate SMart agriCUITUIE ...........cceiiiiiii i 37
2. The three PIllars OF CSa.......cciiiiiiiice et sr et sreerae e 38
2.1, AQAPTALION. ...ttt bbb bbbt R bbbt e e ere s 38
2.2, IMITIQALION ..ttt bbb bbbttt b bbb b e e ne et 39
2.3. Ensuring productivity and food security: capturing the synergies between adaptation,

MItIgation and PrOGUCTIVITY........c.ciuiiiii ettt sbe et e be s be e b e ste e e e sreeteerens 40
Session 3.2: Dfferences between climate-smart agriculture and conventional agriculture .................. 42
Module 4: CSA practices the northern mountainous region of vietnam .............ccocoeevereivnennn. 46
Session 4.1: Priority csa practices in the Northern mountainous region ...........ccccvvevvvevvsieeiesieecienens 47
1. Sustainable intensification fOr PAAGIES ..........ccovieiiiici e 47
2. Fertilizer deep placement (fdp) fOr PAAUIES........ccceviveiiiiiiic i 49
3. Mulching and mMinimumM tHHAGE ........ccooiiiiiieee e 51
4. Intercropping WIth IEQUIMES .........o ittt nees 52
ST \V/ 1101 (=7 = Vo3 | o PP RPSRTRSN 54
6. FOrage NEAGEIOWS. ......uiititieeiee ettt bbbttt sttt b bt ne et 55
T PHEPIANTING. ¢ttt bbbttt bbb b et 56
8. RaiSING TISh IN PAAUIES......ceiieiee ettt seeenee e 56
9. Maize tranSPIANTING .....oiveeeeeice bbbt 57
10. Agro-forestry and diversification of agricultural SYStEMS ..........cccoveiviieiiniiniiine e 58



Module 5: Removing barriers and enabling the environment for adoption of CSA................... 61

Session 5.1: Barriers to adoption Of CSA PraCtiCeS.........ccuuiiiriririieierieeeese e 62
1. Additional costs and risks in the initial phase of adOption ............ccccoviviiiiiiinineee 62
2. Tenure insecurity and Other DAITIEIS........cciii it sre e 63
Session 5.2: Overcoming the barriers and enabling environment for csa adoption............c.ccccocvevenine 66
1. Improve institutional linkage and arrangemeNt ............ccooviiririneneieeee e 66
Y o (o] o Y0 o] o Lo g (V=T oo T 1= S SO PSPSSN 68
3. Improve information and market acCesSIDIlItY ..........cccccviiiiiiiiiie e 69
4. Financing for csa and developing insurance and safety NetS..........c.coeveiiiinininneneseeecs 70
RETEIEINICES. ... ettt bbbt b bbb bbbt bbbt et neans 72

Annex 1:Some policies supporting csa in the Northern mountainous regionError! Bookmark not defined.
Annex 2:Impact assessmentand selection of csa practicessuitable in specific contextError! Bookmark not defined



PREFACE

Background and Climate Smart Agriculture Project

Climate change and food security cannot be tackled in isolation from each other. Agriculture
is a key sector to address these twin challenges as it is a fundamental means of improving
incomes and food security, yet at the same time it can contribute positively or negatively to
climate change.

Given that agriculture is the key economic sector of most low income developing countries,
improving the resilience of farming systems is essential for climate change adaptation. At the
same time, improvement in agricultural production systems offers potentials for mitigation of
greenhouse gas (GHG) emissions by increasing carbon stocks in terrestrial systems as well as
reducing emission through increased efficiency. Climate Smart Agriculture (CSA) is an
approach which could help addressing this twin challenge as it involves the direct
incorporation of climate change adaptation and mitigation into agricultural development
planning and investment strategies (FAO 2010).

In 2012, FAO and the European Commission launched the project “Climate-Smart
Agriculture: capturing the synergies between mitigation, adaptation and food security”, which
takes as its starting point the close linkages between climate change and food security to
strengthen the capacities of governments, local institutions and universities in Malawi, Viet
Nam and Zambia in addressing the twin challenge of ensuring food security while mitigating
climate change and adapting to its effects.

The objective of this project is to provide decision-makers and other stakeholders with the
necessary tools, capacity and information to make evidence-informed decisions on climate-
smart options for agriculture and to formulate supportive policy instruments and investments.

This training manual, developed under the above mentioned CSA Project, is for use to
improve capacity of decision makers, extension officers and agriculture frontline staff
working in the Northern Mountainous Region of Vietnam towards adoption of CSA in the
region.

This training manual is meant to bridge capacity gaps in addressing climate change and food
security in Viet Nam, Northern Mountainous Region in particular, through the agriculture
sector. It adds value to existing manuals in the country as it combines agriculture with
challenges of climate change and potential solutions by focusing on climate smart agriculture
that implies adaptation, mitigation and food security.

Target Group and Learning objectives

The development of this manual targets agricultural technical staff and decision makers at
provincial, district and commune levels in the Northern Mountainous Region of Vietnam
(NMR), with special focus on the three target provinces of the CSA project: Dien Bien, Son
La and Yen Bai.



The purpose the trainings is to build capacity and raise awareness of the trainees so that they
will be able to:

)] Assist farmers to increase adaptation to and mitigation of climate change and enhance
food security through adoption of CSA practices;

i) Improve the use of information about climate and agriculture;

i)  Apply appropriate methods and tools to assess, plan, evaluate and make decisions on
the mechanisms, measures and strategies in production as well as in climate change
mitigation and adaptation.

Content structure of this manual

This Manual is organized around five modules. Each module addresses a distinct theme with
learning questions and objectives.

Module 1, CLIMATE CHANGE - AN INTRODUCTION, serves as an introductory session
covering the climate change and related concepts. It builds the foundation for the rest
modules.

Module 2, AGRICULTURE, CLIMATE CHANGE AND FOOD SECURITY, provides
elements to enable participants understand the key linkages between climate change
adaptation, mitigation and food security. This module also discuss the impacts of the
prevailing agricultural practices (conventional agriculture) on climate and the needs for
agricultural transformation. It builds the foundation to module 3.

Module 3, CLIMATE-SMART AGRICULTURE — AN INTRODUCTION addresses the
central theme of this manual beginning by introducing the concept of climate-smart
agriculture and its three pillars — adaptation, mitigation and productivity.

Module 4, CLIMATE SMART AGRICULTURE PRACTICES IN THE NORTHERN
MOUNTAINOUS REGION OF VIETNAM, provides an overview of CSA practices and
attempts to promote them in the northern mountainous region of Vietnam.

Module 5, BARRIERS AND OVERCOMING THE BARRIERS TO ADOPTION OF CSA
PRACTICES, discusses the barriers to adoption of CSA options, measures for removing
these barriers and how to define appropriate CSA options in a specific context.

At the end of the manual there are two annexes. Annex 1 provides the list of main policy
documents of both central and provincial governments relating to CSA in the NMR. Annex 2
provide some knowledge on evaluation of CSA practices and selection of practices suitable
for specific context.



HOW TO USE THIS MANUAL

Each of the five modules of this manual comprises different sessions which contain
background information on the topic, questions for instructing facilitators on how to convey
main messages and exercises to undertake.

Each session is organized in 3 different stages:

First, participants are required to discuss and share their experiences on the topic being
discussed. There are questions included at the beginning of each session to help facilitators to
moderate the discussion and to introduce the session. From the second session, questions
guiding discussions for reviewing of the previous sessions are also included to help
participants linking the knowledge learnt from the previous sessions with the following
session.

Second, based on discussions held on experiences by participants, facilitators are required to
consolidate the session with supporting documentation, examples or exercises. Some
examples and documentations are included in each session of this manual, but depending on
the concrete conditions and target audience, the facilitators should add as many as possible
examples from the ground. A mixture of group discussions, brainstorming, world café, and
storytelling should be employed as delivery techniques. Facilitators should identify and use
the most appropriate delivery technique for their target trainees.

Third, at the end of each session, to help facilitators summarize the main points and stress the
main massages, some questions are also included for group work. Depending on the time
limit, facilitators can moderate plenary discussions or small group discussions for this
purpose.

Last, but not least, this is only a manual. To facilitate the trainings, facilitators should prepare
well in advance the handout and presentation materials which should be in languages and
styles attractive and easy for their target audience to understand and uptake. For preparation
of the handout and presentation materials, facilitators could also refer to the references
included at the end of this manual for more information and examples.
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disaster risk reduction
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Green House Gases
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integrated pest management

life cycle assessment
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Ministry of Agriculture and rural Development, Vietnam
Millennium Development Goals

Ministry of Labour, Invalids and Social Affairs

Ministry of natural Resources and Environment

Nationally Appropriate Mitigation Actions

National Adaptation Programme of Action
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sustainable land management
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United Nations Environment Programme
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Vuon - Ao-Chudng (garden-pond-animal pens/cages — or horticulture
—aquaculture — animal husbandry)

World Bank



GLOSSARY OF KEY TERMS

Adaptation:

Adaptive capacity:

Agro-forestry:

Climate change:

Climate variability:

Climate:

Adaptation refers to responses by individuals, groups and
governments to actual or expected changes in climatic conditions or
their effects.

Adaptive capacity is the ability or potential of a system to respond
successfully to climate variability and change, and includes
adjustments in both behaviour and in resources and technologies.

The intentional mixing of trees and shrubs into crop and/or animal
production systems to create environmental, economic and social
benefits.

Climate change is a large-scale, long-term shift in the planet's weather
patterns or average temperatures.

Climate variability refers to variations in the mean state and other
climate statistics (standard deviations, the occurrence of extremes,
etc.) on all temporal and spatial scales beyond those of individual
weather events.

Climate is statistical information, a synthesis of weather variation
focusing on a specific area for a specified interval.

Climate-Smart Agriculture: Agriculture that sustainably increases productivity and

Drought:

Food Security:

Global warming:

Mitigation:

Weather:

resilience (adaptation), reduces/removes GHGs (mitigation), and
enhances productivity and income.

A temporary reduction in moisture availability significantly below the
normal for a specified period.

Food security exists when all people, at all times, have physical and
economic access to sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and healthy life.

A gradual increase in the overall temperature of the earth's
atmosphere generally attributed to the greenhouse effect caused by
increased levels of greenhouse gasses.

Actions to reduce and avoid GHG emissions and enhance sinks of
GHGs.

Weather is the day-to-day state of the atmosphere and its short-term
variations such as temperature, humidity, precipitation, cloudiness,
visibility or wind.



MODULE 1: CLIMATE CHANGE - AN
INTRODUCTION

MODULE OVERVIEW

This module provides general knowledge on climate change, its causes and impacts. It also
discusses the concepts of adaptation and mitigation. The main learning questions are as
below.

KEY LEARNING QUESTIONS

o What is climate change? How is it distinguished from natural climate
variability?

o What are the expressions of climate change?
o What are the causes of climate change?
o What are the impacts of climate change, and how can we cope with them?

Learning Objectives:

Upon completion of this module, participants should be able to:

1. Explain the meaning of climate, climate change and climate variability;

2. Discuss the linkages between greenhouse gas emissions, global warming and climate
change;

3. Classify causes of greenhouse gases into the atmosphere;

4. Appreciate trends in global and local temperatures and rainfall observed over the past
few decades as signals of climate change;

5. Explain adaptation and mitigation as measures to respond to climate change.



SESSION 1.1: THE CONCEPTS OF CLIMATE CHANGE

Session Overview

Meteorological data and studies show how climate has been changing over time and
particularly over the past few decades:

o mean surface temperature has increased;
o precipitation patterns have changed;
o floods and drought have become more common and widespread.

In Vietnam, many parts of the country have undergone shifting rainfall patterns with highly
variable onset, cessation and uneven distribution. More frequent and longer dry and cold
spells in some areas and torrential rains in other parts have been observed. However, there is
often confusion in the utilization of the two terms - weather and climate.

The aim of this session is to discuss the concepts of weather, climate variability and climate
change, and clarify possible misunderstandings associated with these concepts.

Discussion questions for facilitating the introduction of the session

=

Have you ever head of greenhouse gas emission and climate change?

2. Have you experienced any changes in temperature or rainfall patterns
during the past years?

3. What do you think are the causes of these changes?

1. The concepts of climate and climate change

As per the definition by IPCC (2007):

o Weather describes whatever is happening outdoors in a given place at a given time.
Weather is what happens from minute to minute. The weather can change a lot within
a very short time. For example, it may rain for an hour and then become sunny and
clear. Weather includes also daily changes in precipitation, barometric pressure,
temperature, and wind. Changes in weather conditions are not unusual as the
atmospheres temperature has always fluctuated in the past over large time scales in
response to a variety of natural causes.

o Unusual changes of climate have been observed and recorded since 1900s such as ice
smelt and sea level rise, increasingly global warming, more and unpredicted
occurrence of natural disasters and extremes of weather conditions. The term
“climate change” usually refers to such unusual changes of climate; it refers to the
average change of weather conditions experienced over a long period, from 30 years
and more.

o Climate change is largely attributed indirectly or directly to human activity that alters
the composition and ratio of carbonic and nitrous oxide in the global atmosphere and
hence, warming the earth.



2. Differences between climate variability and climate change
As described in the FAO learners’ notes on CC and FS (2012) below are the differences:
o Climate variability: Climate variability refers to natural fluctuations of weather

elements (temperature, wind, cloud, rain...). Those elements always change naturally
and fluctuate around the mean state (Figure 1.1a).

AANAA
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FIGURE 1.1a: Variability around the mean as a “characteristic” of the climate

Climate variability is attributable to natural causes. The Earth’s climate varies
naturally as a result of interactions between the ocean and the atmosphere, changes in
the Earth’s orbit, fluctuations in energy received from the sun, and volcanic eruptions
etc.

o Climate change: Climate change can be detected if standard variations experience
significant measurable changes (above or below) the mean value. For example, a
change in the mean state is illustrated (Figure 1.1b).

change

FIGURE 1.1b: Change of the characteristics of climate.

Regarding extreme weather conditions, floods, drought, landslides and typhoons,
climate change can be detected if changes are observed in terms of occurrence
frequency and/or severity during a long time period.

Thus, climate change and climate variability differ from each other. Long term variations of
weather condition, resulting in change in the mean values, are due to climate change. Short-
term variations around the mean values experienced daily, seasonal and inter-annual are due
to natural climate variability.

Climate change is attributable to human activities that alter the atmospheric composition
(IPCC, 2007). The recent trend in global temperature rise brought by the greenhouse effect is
considered mainly as the result of human activities that have increased the atmospheric
concentrations of GHG since 1750. Global GHG due to human activities have risen by 70%
between 1970 and 2004 (FAO, 2012a).



Key Messages

Climate variability and climate change are different

Climate change is due to anthropogenic activities while climate
variability is natural events

Climate change can only be observed in long time period




SESSION 1.2: EXPRESSIONS AND IMPACTS OF CLIMATE
CHANGE

Session overview

This session discusses the symptoms of climate change, i.e. the changes in the weather
conditions as results of climate change. It also discusses the possible impacts of these
changes on human being and livelihood activities.

Discussion questions facilitating the overview of the last session
and introduction of this session

1. What are differences between climate change and climate variability?
2. How do you think climate change has expressed in your area?

1. The greenhouse effect (or the changes in temperature, global warming)

Global warming or the GHG effect is the initial and important symptom of climate change:

o We are experiencing an increase of global temperature; changes in both mean
temperature and temperature variability to maximum and minimum values. Studies
show that from 1995 to 2006 there were eleven of the twelve warmest years in the
instrumental record of global surface temperature since 1850. It means that, from
1850 to 1995, there is only one year in which the temperature is higher than the mean,
while from 1995 to 2006, there were as many as 11 years in which the temperatures
were at high extremes (Figure 1.2a).

o The temperature increase is widespread over the globe. However, the increase rate,
high or low rate, depends on locations.

o Global mean temperature has increased at the rate of 0.74°C for the last 100 years,
and it is expected to rise between 1.1 to 6.4°C by the end of the 21% century,
depending on projected scenarios.

In Vietnam, the temperature increase has been recorded in many locations. For
example, in Figure 1.2b, the temperature records in weather stations in the Northern
Mountainous Region (NMR) experienced an increasing trend from 1961 to 2010.

Global warming is also causing the ice sheets in North Polar melting, resulting in sea
level rise and changes of other weather parameters.
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FIGURE 1.2a: Historical trends in global temperatures showing rising
patterns since the 19™ century (Source: NASA GISS)
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— 2011 in Yen Bai and Dien Bien (Source: Yen Bai and Dien Bien DONRE,

2012)
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2. Changes in the rainfall patterns

Rainfall characteristics changes have also been observed:

©)

Onset of the rain season: the onset of rainfall in Vietnam is variable but with
changing climate it has become more unpredictable. Rainy season could begin or end
earlier or later than the average due to climate change.

Duration of the rainy season: Generally, the period of rainy season has become
shorter and rains more concentrated, while the dry period become longer causing
increased drought problems to crops in the dry season and increased flood problems
in rainy season.

Total amount of rainfall: This refers to the total annual rainfall or total daily rainfall.
Due to climate change, the total amount of rainfall could change. It has been recorded
to increase in some places while, and reduce in many other places.

Distribution of the rains: The distribution of rainfall has been observed to change in
many places due to climate change. The rainfall is distributed more unevenly between
months of a year and among locations. Both the rainfall volume and rainfall pattern
become more difficult to be predicted.

Tuin Gido Lai Chiu
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FIGURE 1.2c: Trend of change in annual rain fall during 1961 — 2011 in
Dien Bien and in Yen Bai (Source: Yen Bai and Son La DONRE, 2012)

3. Changes in the sea level and extreme weather conditions

Global warming causes the ice sheets in North Pole and in high mountains smelting, resulting
in sea level rise which badly influences coastal areas (floods, saline intrusion).

Also, ice in high mountains, such as Himalaya will also be melted. As estimated, to 2030, the
current 500,000 km? ice in the World’ roof-top, Himalaya, will reduce to only 100,000 km®
(IPCC, 2007).
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In Vietnam, according to MONRE (2011), during the past 50 years the sea level rose about 20
cm; and the Mekong Delta is one of the world’s most vulnerable deltas to the sea level rise.

According to climate change scenarios, by the end of this century the sea level in Vietnam can
rise 75 cm - 1 m compared to the 1980 -1999 period. If the sea level rises by 1 m, about 40%
of the Mekong Delta area, 11% of the Red River Delta and 3% of the coastal provinces will be
inundated (over 20% of Ho Chi Minh City will be flooded); about 10 - 12% of Vietnam’s total
population will be directly impacted and the country will lose around 10% of GDP.

Extreme weather conditions, floods, drought, landslides and typhoons also have been observed
to have increased in terms of both frequency and severity. All this badly impacted agriculture
of Vietnam.

CLIMATE CHANGE IN VIET NAM AND IN NORTHWEST PROVINCES

Vietnam is among the countries most affected by climate change.

e The country’s average temperature increased. The increase rate depended on the
locations and seasons.

e In winter temperatures increased faster than in summer, in deep inland areas it
increased faster than in the coastal areas and islands.

e Changes of maximum temperature over Vietnam range from -3°C to 3°C. Changes
of minimum temperature increased faster than maximum one, same as the global
trend. Yearly average temperature increased 0.5-0.6°C/50 years in North West,
North East, Red River delta, North Central Coast, high land Plateau, and South East
while the increase is less than in South Central Coast with about 0.3°C/50 years.

e Country’s average, winter temperature has increased 1.2°C in 50 past years. In
winter, temperature increase faster in North West, North East, Red River Delta, and
North Central Cost (about 1.3-1.5°C/50 years). Less increase is the in South Central
coast, Highland Plateau and South East with temperature in January slower increase
compare with northern regions (about 0.6-0.9°C/50 years).

e Temperature in July temperatures increased about 0.3-0.5°C in past 50 years

e According to climate change scenarios, in late 21st century, the total yearly and
seasonal rainfall will increases while the rainfall in dry season will decrease, the sea
level can rise 75cm to 1m compared to the 1980 -1999 period.

e Climate change causes increasingly serious problems to agriculture production in
various aspects: pest occurrence and control, cropping season, irrigation,
management of lands, etc.

In the Northern mountainous region:

e In Yen Bai: During 1961 — 1970, average temperature in the highlands was about
22.2°C, and in the lowlands was 22.6°C. In the period of 2001-2010, it increased to
22.9°C and 23.4°C, respectively (Figure 1.2b).

e In Lai Chau and Dien Bien: In the period from 1961-1970, the average temperature
in the lowlands was 22.3°C, and in the highlands was 18.3°C. In the period of 2001-
2010, it was 23.9°C and 19.0°C respectively.

e In Son La: Over 50 years (1961-2010), the temperature increased 0.5 - 1°C, in
summer it increased about 0.2 - 0.6°C.
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e Regarding the rainfall: changing trends have fluctuated and proven unpredictable.
The total annual rainfall could increase or reduce, depending on the locations, while
the rainfall distribution become more uneven and less predictable. In Yen Bai,
during 1961-1980 the annual rainfall was 2,100 mm, which dropped to 1,700 mm
during 2001-2010, while in Lai Chau —Dien Bien it increased (Figure 1.2c).

SOURCE: MONRE (2011) and Provincial DONRE (2012)

Average increase of Temperature during % of rainfall changes during past 50
past 50 years years
(Source: IMHEN/2010) (Source: IMHEN/2010)

FIGURE 1.2d: Average temperature (°C) and rainfall (%) changes
during the past 50 years in Vietnam (Source: IMHEN, 2010)

Figure 1.2d demonstrates the change in temperature and rainfall during the past 20 years in
different regions of Vietnam.

4. Impacts of climate change on human livelihoods and living activities

Climate change, in particular the increased variability in temperature, rainfall amount rainfall
patterns and other weather conditions, impact the physical systems as well as the life of all
living beings on the earth. It thus cause changes in ecosystems and reduced biodiversity.
Valuable genetic resources may be lost while pests may also increase. This creates increasing
challenges.

According to the United Nations Economic and Social Council (ECOSOC, 2013), during the
past 2 decades, increased extremes conditions caused great loss equalling to US$ 40 bil.,
affecting 50 mil. people. The Council also predicted that in the coming 50 years, natural
hazards will increase fourfold and will affect 2 bil. of people in the world.
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Climate change has impacts on all the sectors, including transportation, energy, industries,
education, health care and agriculture. Its impacts on agriculture and food security will be
discussed in detail in the next module.

Group work: Discussing impacts of climate change

1. Listall possible impacts climate change may have on different sectors:
transportation, energy, industries, agriculture, forestry, education and
healthcare?

2. Are there some possessive impacts?

5. Assessment of climate change impacts

The concept of and the needs for climate change impact assessment

Climate change assessments are needed to determine occurred and expected local climate
change and their impacts and potential impacts on agriculture, food security, and livelihoods.
The assessments also help determine whether certain measures are or are not climate-smart in
a particular context, and thus help develop strategies and plans for coping with climate
change. As per definition by FAO (2012a), climate assessments:
o specify the changes in climate in a historic, current or future context;
o establish evidence-based relationships between climate and productivity in the
agriculture, forestry and fishery sectors;
o identify the impacts or potential impacts of these changes on agriculture, and the
vulnerability of different stakeholders to these changes, and
o serve as an evidence base for strategic planning and selecting of appropriate CSA
options.

A climate assessment tries to identify the vulnerability of different stakeholders to a changing
climate and the potential impacts of climate change on agriculture. Stakeholders targeted by
vulnerability assessments include male and female smallholder farmers, and all involved in
the value chains of agriculture products.

A climate assessments also provide an important interface among and between scientists,
policy makers, farmers, other stakeholders and the public.

An assessment, thus, is of great value for selecting appropriate measures, and in particular for
developing strategic plans for adaptation and mitigation to climate change.

Climate impact assessments are typically conducted at the project’s conceptualization stage,
but can also be used to inform policy directly.

Means to assess climate change impacts
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Normally, to know whether climate change happen or not, and to assess its severity, the past
and predicting trends of the following need to be examined:

@)
©)

rainfall pattern: rainfall amount and distribution;

seasonality: e.g. time of rainy and dry seasons, spring, winter, summer and autumn,
cropping seasons;

water resources: water availability, water level of rivers and lake systems;
temperature: e.g. maximum, minimum, annual average, winter average, summer
average;

extreme events: e.g. frequency and intensity cold spells, heat waves, heavy rains,
drought periods

To assess impacts or possible impacts of climate change on agriculture the following will be
analyzed:

©)

o

pests and diseases: occurrence of new pathogens and insects, change in their
development patterns;

crop yields: changes in crop yields due to increase/reduction of temperatures, drought,
rainfall, extreme events...

markets and value chains: changes in market accessibility and price

income: changes of incomes of each stakeholders as results of the above changes.
gender, ethnicity and social groups: impacts on men, women, children, elderly, ethnic
groups, poor households....

Key Messages

- Climate change is expressed in increased and unpredicted variability in
temperatures, rainfall amount, rainfall distribution and sea level rise which in
turn impact human livelihood and living activities.

- All sectors can be impacted by climate changes and, thus, all sector have to
take measures to cope with and to mitigate climate change.

- Climate change assessments serve for gathering information and are used as
basis for developing strategies and plans to respond to climate change in
specific contexts.

- Vietnam is among the most vulnerable countries to climate change, and the
NMR is also seriously impacted by climate change.
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SESSION 1.3: CAUSES OF CLIMATE CHANGE

Session Overview

The previous sessions has been dedicated to understanding the climate change from theory to
practical experiences, and their possible impacts. However, these sessions did not explain the
causes of climate change. Without knowledge about what causes climate change, the problem
cannot be addressed. This session facilitates discussions on the causes of climate changes so
to lay out a foundation for further discussions on adaptation and mitigation measures.

Discussion questions facilitating the interview of the last session
and introduction of this session

1. Have you experienced climate change in your area? How?
2. What are its possible causes?

1. Greenhouse gasses and climate change

As mentioned before, global climate is largely attributed to human actions. Most likely this is
related to increasing emissions of greenhouse gases (GHG), most often carbon dioxide
(COy), methane (CH,4) and nitrogen oxides.

How GHGs cause climate change?

Normally, around the earth there are layers of gasses forming atmosphere. Among them, with
high levels are water vapour (H,0), carbon dioxide (CO,), nitrogen (N3), Oxy (O), nitrous
oxides (NxQOy), methane (CH,) and chlorofluorocarbons (CFCs). Other gases are present in
smaller amounts. The earth emits radiation, and the emitted radiation is absorbed by
molecules of some gasses in the atmosphere and re-emitted in all directions. This process of
absorption and re-emission keeps the earth warm as it normally is, and these gasses with
capacity to absorb and emit are GHG gasses. When greenhouse gases are accumulated and
existing at higher than normal content in the atmosphere, more radiations are re-emitted to
the earth, causing increase in the temperature. Changes in temperature, in turn cause changes
of other parameters of weather (rain, wind, cold, sea level). Thus, any change in the content
of GHG in the atmosphere will trigger additional changes.

Main GHGs are CO,, CH4, NO; and fluoride oxides. As seen in Figure 1.4, CO; represent the
largest share of GHGs, and its accumulation in the atmosphere is due primarily to fossil fuel
use which can be contributed by all sectors, especially industries. Agriculture, Forestry and
land use is also a large emitter of GHGs.
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FIGURE 1.4: Global GHC emissions by gas (IPCC, 2007)

Global atmospheric concentrations of these gasses have increased markedly as a result of
human activities and thus cause the global warming and climate change. It is evident that the
rapid increase in CO2 concentrations has been occurring since the onset of industrialization.
The increase has closely followed the increase in CO2 emissions from fossil fuels. This is
illustrated in the Figure 1.5; the smooth curve is based on a hundred year running mean.

Global atmospheric concentration of CO;

Parts per millicn (ppen)
=
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s @)
Avendat war

Figure 1.5: Evolution of the global atmospheric concentration of CO,
during 1870 — 2000. (Source: UNEP/GRID-Arendal)
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2. Sources of greenhouse gasses

All human activities using fossil fuel and treating waste improperly can cause GHG
emissions. According to IPCC the shares of GHG emissions by different sources can be seen
in Figure 1.6.

Greenhouse Gas Emissions by Economic Sectors
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FIGURE 1.6: Global GHG emissions by sector (IPCC 2013/2014%)

According to IPCC report (2014):

o Industries contributes% of GHG emissions. Greenhouse gas emissions from industry
primarily involve fossil fuels burned on-site at facilities for energy and burned fossil
fuels for production, transport. This sector also creates emissions from chemical,
metallurgical, and mineral transformation processes not associated with energy
consumption.

o Agriculture, Land use and forestry: About 24% of emissions come from
agriculture, forestry and other land use (AFOLU). These include also deforestation
and desertification. Indeed, one of the consequences of deforestation is that the carbon
originally hold in the forests is released into the atmosphere, either immediately when
the trees are burned, or more slowly when unburned organic matters decay.

’Intergovernmental panel on climate change IPCC (2013/14) climate change report.
http://www.ipcc.ch/publications_and_data/ar4/syr/en/spm.html
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o Agriculture is also a contributor to GHG emissions. Methane (CH,) is the main gas

emitted by this sector, and measures to reduce its emissions are currently not being
promoted enough. While emissions from industries, energy production or
transportation are still primarily emitted by the developed countries, emissions from
agriculture and those of forestry are mainly originated in developing countries.
Deforestation and the clearing of land for agriculture provide about 12-14% of global
emissions. While the improper management of soils, fertilizer application, livestock
management and the burning of biomass is also responsible for 10-12 % of global
emissions.

Other sectors, including industries, transportation, energy, construction... also contribute to
GHG emission, especially when fossil energy is burnt and waste is improperly managed._.

Improper waste management generates carbon dioxide and methane. The way in
which these wastes are disposed of and treated has a direct influence on the emissions
of these greenhouse gases. Waste incineration generates CO, and nitrous oxide, while
land filling waste generates methane. Whatever waste management option is chosen it
should be accompanied by a set of measures to avoid these emissions as well as other
environmental problems.

GREENHOUSE GAS EMISSIONS — THE CASE FOR VIETNAM

e From 1994 to 2010, the total GHG emission in Vietnam increased from
103.8 mil tones to 246.8 mil tones of CO, equivalent. The increase was
highest in the energy sector, from 25.6 mil. tones to 141.1 mil. tones.
Energy sector was also the biggest emitter in 2010.

e In 2010 LULUCEF sector sequestrated GHG. The total emission of LULUCF
in 2010 was -19,219,000 tones of CO; equivalent.

e There were 28 emission sources in 2010, excluding LULUCF and 33
emission sources including LULUCF.

e In 2010, the total GHG emission of Vietnam:

- 246,8 mil tones of CO, equivalent from LULUCF

- 266 mil tones of CO; equivalent from other sectors than LULUCF, of
which 53.05% from energy, 33.20% from agriculture, 7.97% from
industries, and 5.87% from waste management

- Total emission of CO, from industries was 21,172,000 tone, of which
20,077,000 tones (94.8%) from cement production, 1,095,000 tones
(5.2%).

- Total emission from agriculture was 88,354,770 tones of CO; equivalent,
of which 50.49% from paddies, 10.72% from digest ration, 9.69% from
fertilisation, 26.95% from cultivated lands, 2.15% from burning of agro-
waste.

- Total emission from waste was 15,352,000 tones of CO, equivalent, of
which 6,827,000 tones were from waste water, 5,000,000 tones from
waste burring sites.
SOURCE:http://www.baomoi.com/Viet-Nam-trien-khai-cac-bien-phap-
giam-phat-thai-khi-nha-kinh/45/15864539.epi
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Key Messages
Human activities contribute GHG emission causing climate
change.
Every sector can emit GHGs and can be impacted by climate
change.
Every sector needs to respond to climate change.
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SESSION 1.4: CLIMATE CHANGE ADAPTATION AND
MITIGATION

Session Overview

Climate change alters the basic parameters of productive ecosystems, especially temperature
and rainfall. It also impacts natural resources required for agriculture, in particular land and
water availability. As a consequence, it negatively affects food production and food security
in many regions. Farmers, herders and fishermen face problems of reduced yields, water
shortages, increased weed and pest proliferation, and loss of agricultural biodiversity.

There are two ways to address climate change and associated impacts. One is to adapt to it
and lower its negative impacts (adaptation), and the other is to intervene on its causes to
reduce its occurrence and level (mitigation). This session will discuss these 2 ways to cope
with climate change: adaptation and mitigation.

Discussion questions facilitating the overview of the last session
and introduction of this session

1. What are causes and impacts of climate changes?
2. How do you think we can reduce climate change and its impacts?

1. The concept of adaptation

Adaptation refers to responses by individuals, groups and governments to actual or expected
changes in climatic conditions or their effects. It is defined as activities that aim “to reduce
the vulnerability of human or natural systems to the impacts of climate change and climate-
related risks, by maintaining or increasing adaptive capacity and systems resilience”
(OECD-DAC, 2011).

Vulnerability is defined as the degree to which a system is susceptible to and unable to cope
with adverse effects of climate change, including climate variability and extremes.
Vulnerability is a function of exposure, sensitivity and adaptive capacity (IPCC, 2007; FAO,
2012a):
o Exposure refers to the presence of people; property, systems or other elements in
zones impacted by climate change and are subjected to potential losses.
o Sensitivity is the degree to which a system can be affected by climate variability or
change. It is determined in part and where relevant by development status.
o Adaptive capacity is the ability of a human or nature systems to adjust to climate
change to moderate potential damages, to take advantage of opportunities or to cope
with the consequences

To farmers, adaptation means increase their ability to produce crops and livestock under

climate change conditions. This mean to adopt technical innovations to make their farming
systems, crops, animals resilient to adverse climatic conditions to reduce losses of harvest.
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Proper adaptation measures can help significantly reduce the negative impacts of climate
change and promote positive ones.

Adaptation is also defined as a process by which individuals, communities or countries seek
strategies to moderate, cope with and take advantage of the consequences of climatic events
(UNDP, 2005).

There are different options for agricultural sector to adapt to CC, such as:

e Use appropriate varieties with tolerance to pests and abiotic stresses

e Diversify crops, animals, agricultural livelihoods

e Improve storage and access to foods sources

e Improve dissemination of information on climate and CC such that every ones,
organization, communities can develop and realize plans to cope with adverse
changes.

e Adopt sustainable farming practices, such as use reasonably fertilizers and
pesticides, soil erosion control, safe water irrigation ...

e Improve irrigation systems, water collection systems and increase the
effectiveness of water use

Adaptation to climate change in agriculture will be further discussed in the following
sessions.

2. The concept of mitigation

Mitigation is defined as the implementation of all activities that contribute “to the objective
of stabilization of GHG concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system by promoting efforts to reduce
or avoid GHG emissions or to enhance GHG sequestration” (OECD-DAC, 2011), including
“technological changes that reduce resource inputs and emissions per unit of output” (IPCC,
2007). The IPCC (2007) defines mitigation as: “An anthropogenic intervention to reduce the
sources or enhance the sinks of greenhouse gases.”

Thus, mitigation addresses the causes of climate change, which involves reducing GHG
concentration in the atmosphere while adaptation manage the impacts of climate change on
human and natural systems.

The agricultural sector has a substantial potential for mitigation. The IPCC estimates the
global technical potential for GHG mitigation in agriculture production at 5.5 to 6 Gt of CO,.
equivalents per year by 2030. Agriculture should be promoted to build on synergies between
climate change mitigation, adaptation and food security. Options for adaptation and
mitigations in agriculture will be discussed in more detail latter, in Module 4.

Group work: Discussing impacts of climate change

1. List options, in all sectors, you know and think they have value in climate
change adaptation and/or mitigation.

2. Specify their adaptation or mitigation impacts.
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MODULE SUMMARY

The Earth’s climate has been changing. Globally the mean surface temperature has increased
and other associated changes have been observed. Global warming is the key aspect of
climate change leading to changes in other weather parameters. This is because; temperature
increase triggers alterations in the general circulation of the atmosphere and oceans and in
average weather conditions.

Climate change expresses in:
o increased variability and gradually change in mean values of meteorological
parameters: temperatures, rainfall, see level...
o changes in frequency and severity of extreme weather events.

Vietnam is among the most vulnerable countries to climate change. Changes in temperature,
onset of seasons, rainfall, dry spells, cold spells and sea level have been recorded, and are
predicted to continue.

Every sector may create GHG emissions leading to climate change, and vice versa, climate
change impacts all the sectors. To take appropriate mitigation and adaptation measures, thus,
is a need for all sectors.

Climate change adaptation is to reduce vulnerability, damage by climate change when being
exposed or placed in an area affected by climate change. Adaptation is also a means to take
advantage of positive impacts of climate change.

Climate change mitigation is to mitigate possibilities and climate hazards. This could be
achieved by reducing GHG emitted into the atmosphere and sequestering GHG from the
atmosphere so as to prevent their influence to global temperature.

Following sections will discuss in more details the relationships between agriculture and
climate change, as well as options for agriculture to respond to it.

24



MODULE 2: CLIMATE CHANGE, AGRICULTURE
AND FOOD SECURITY

MODULE OVERVIEW

The first module already discussed the concepts, causes of climate change and its general
impacts on human livelihoods. This module will discuss the linkages between agriculture,
climate change and food security. It also describes how these entities affect and influence one
another. The module addresses the following questions:

KEY LEARNING QUESTIONS

o What challenges are facing agriculture and why agricultural transformation is
now required?

o How does agriculture impacts climate change and vice versa?

Learning Objectives

Upon completion of this module participants will be able to:
1. Discuss the increasing challenges facing Vietnam in ensuring food security;
2. Describe the relationships between agriculture, food security and climate change;
3. Suggest ways through which the agriculture sector can build its resilience to climate
change while at the same time reducing its negative impacts on climate.
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SESSION 2.1: INCREASING CHALLENGES TO FOOD
SECURITY AND THE NEEDS FOR AGRICULTURAL
TRANSFORMATION

Session Overview

Food insecurity and climate change are increasingly becoming interdependent — shaped also
by a series of other pressures that converge within the agriculture sector - including
population size, food demand and degradation of natural resources. There are many reasons
why meeting the demand for food is increasingly becoming a formidable challenge (FAO,
2011).

This session discusses challenging facing agriculture in meeting food security and the needs
for agricultural transformation.

Discussion questions facilitating the overview of the last session
and introduction of this session

1. When do you think “food security”” has been achieved at a certain level?
2. What challenges are facing your province in ensuring food security?

1. The concept of food security

The definition by World Food Summit (1996): Food security exists when all people, at all
times, have physical and economic access to sufficient, safe and nutritious food that
meets their dietary needs and food preferences for an active and healthy life.

Thus, food security has 4 dimensions:

o physical availability of food, which addresses the “supply side” of food security and
is determined by the level of food production, stock levels and net trade;

o the economic and physical access to food, including incomes and access to markets;

o the food utilization, i.e. the way the body makes the most of various nutrients in the
food, which is influenced by people’s health status; and

o stability of food security (“at all times”), which emphasizes the importance of having
to reduce the risk of adverse effects on the other three dimensions.

Climate fluctuations, such as periods of drought and flood as well as longer-term change,
may — either directly or indirectly — profoundly impact all these four components in shaping
food security (Figure 2.1).

