
	Session: Introduction to Climate Change



	Sector(s):
	
	Agriculture

	Competency:
	
	Develop understanding of agricultural concepts and good practices

	Training Package:
	
	Global Agriculture

	Terminal Learning Objective:
	
	After learning about climate change and vulnerability, participants will analyze who and what are vulnerable to climate shocks and stresses according to human, livelihood and infrastructure asset categories.

	

	
	

	
	
	

	Session Rationale: 
	
	Agriculture Volunteers in the 21st century should understand the basic causes and consequences of global climate change. It is important for Volunteers to understand key concepts that they will be able to observe such as: climate variability, climate and non-climate stresses and shocks, and the basic characteristics of vulnerability.  Recognizing these concepts will help them to understand how climate change impacts local community food security, agricultural livelihoods (farming, fishing, herding, forestry-based production systems), and vulnerable groups of people.   

	Target Audience: 
	
	Participants near the middle or end of PST or IST

	Trainer Expertise:
	
	Familiarity with agricultural context in host country, basic science of climate change and the local and historical climate shocks and stresses.

	Time: 
	
	120 minutes

	Prerequisites: 
	
	Global Core: Peace Corps Approach to Development, Roles of Volunteer in Development, PACA, Gender Equality and Women’s Empowerment (Parts 1 and 2), Community/Sector Assessment for Agriculture; Global Agriculture: All Sessions

	Version:
	
	Aug-2013



	Contributing Posts:
	
		PC/Gambia 
PC/Jamaica 
	PC/Senegal

	
	

	
	








	Session: Introduction to Climate Change

	Date:  
	Time:  
	Trainer(s):  

	Trainer preparation:
1. Post Adaptation: 
Read through Option 1 and 2 for the Practice activity. Consider your group and choose which option will be best your context and resources. 
· Option 1: Read questions for small groups to work through while you show the photo on the slide. You will continue to use Trainer Material 1, the main power point presentation. You will read aloud from Trainer Material 3 which are the scripted questions with answers to facilitate the photos slide by slide while participants work in small groups. 
· Option 2: Create a gallery walk.   Print out copies of Trainer Material 4 (it contains the same set of photos that are in the Trainer Material 1 with the addition that each of the question prompts is printed on each photo slide so that you do not need to read aloud).  Place each photo on a piece of flip chart paper, you will make an interactive gallery walk which participants will work through on their own. You will then debrief as a large group. 
Edit the photo sets to add or delete photos as appropriate for your context. Whichever option you choose, you are free to choose how many and which photos are appropriate for your context.  You will want to think about the size of your group as well as which photos will make the strongest points relevant to your country’s issues and geography.  You may also wish to use photos specific to your own national or local context. If so, be sure that you are selecting photos that help to clearly convey at least one of the three dimensions of vulnerability (exposure, sensitivity, adaptive capacity) in each photo. Each photo may also convey more than one dimension. If selecting your own photos, you will need to rewrite the information for yourself in Trainer Material 3 (Photo Activity Guide) following the same list of questions and response format stating the dimension/s of vulnerability in the photo and an explanation for each dimension.   
2. Post Adaptation: Review Handout 1 and decide if you would like to use that as pre-reading or consider using pre-session reading resources on climate change that are available in the Global Environment Sector Training Package: Session: Global Environmental Issues. Use Trainer Material 8: Climate Change Resources from the Global Environment Training Package, which provides a list of links to climate change web sites. If using this material, the same questions can still be asked at the end of the first phase on Motivation. 
3. Distribute pre-reading with sufficient time for participants to read the materials before the session. The pre- reading covers the following topics: The Science of Climate Change – the climate system and greenhouse gases, Causes of Climate Change – natural and human, Evidence of Climate Change, Impacts (consequences) of Climate Change – environmental, human. Note that the text in Handout 1 contains links to optional videos as a resource for participants to view if they have internet access. 
4. Prepare flip charts according to Trainer Material 2. 
5. Post Adaptation: Each post may wish to provide climate change country profiles as an additional handout. There is no web site that provides profiles of all countries globally. Therefore, posts may choose to research locally or online for the information. An example of such profiles is found at the World Bank Climate Change Portal at either of these two sites: 
http://sdwebx.worldbank.org/climateportal/index.cfm?page=climate_country_adaptation
        http://sdwebx.worldbank.org/climateportalb/home.cfm?page=country_profile

Materials:
· Equipment
1. 2 decks of cards
2. Flip chart paper
3. LCD
4. Laptop
· Handouts
1. Handout 1: Pre-reading on Climate Change
2. Handout 2: Dimensions of Vulnerability Interview Guide
· Trainer Materials
1. Trainer Material 1: Introduction to Climate Change Power Point Presentation (separate file)
2. Trainer Material 2: Sample Flip Charts and Trio Set up
3. Trainer Material 3: Photo Activity Guide
4. Trainer Material 4: Option 2 Gallery Walk photo set (separate file, optional for use if Gallery Walk is chosen in Practice activity)


	Session Learning Objective(s): 
1. After completing pre-reading on climate change, participants will describe at least two natural and human causes and consequences (impacts) of climate change. 
2. Provided with definitions and examples, participants will distinguish between climate variability and climate change, quick and slow-onset shocks and stresses and the dimensions of vulnerability.
3. Given photos of assets (people, livelihoods, and infrastructure), participants will identify the dimensions of vulnerability and those assets impacted by climate stresses and shocks, as evidenced in each photo. 
4. Working in small groups, participants will describe who and what is vulnerable to climate shocks and stresses based on observations in their homestay communities.


	Session Knowledge, Skills and Attitudes (KSAs): 
1.	Distinguish between climate variability and climate change and how each impacts on agriculture and food security. (K)
2.	Describe how quick and slow-onset shocks and stresses affect people, livelihoods, and infrastructure.                 (K)
3.	Identify who and what is vulnerable to climate shocks and stresses in their homestay communities (S)
4.	Describe the nature of exposure, sensitivity, and adaptive capacity of a homestay community whose food security is based upon an agricultural livelihood. (K, S)
5.	Maintain awareness and sensitivity to the most vulnerable (disadvantaged groups) who are the most adversely impacted by climate change. (A)













	Phase / Time /
Materials
	Instructional Sequence

	Motivation

20 minutes

Trainer Material 1: Introduction to Climate Change Power Point Presentation

Handout 1: Pre-Reading on Climate Change

Trainer Material 2: Sample Flip Charts and Trio Set Up
	Rotating Trios Activity[footnoteRef:1] [1:  Activity adapted from: 101 Ways to Make Training Active, Mel Silberman, copyright 1995 by Jossey-Bass/Pfeiffer, San Francisco, CA
] 

Participants will already have read the pre-reading material on the human and natural dimensions of climate change causes and consequences. They will make connections to their own experiences and observations.

1. [SLIDE 1] Divide the participants into trios. Position the trios in the room so that each trio can clearly see a trio to its right and to its left. The best configuration of trios is a circle or square.
2. [SLIDE 2] Reveal the first question on SLIDE 2. Ask participants to discuss amongst their trio for two minutes. 
3. Use Trainer Material 2 to guide you in understanding the rotation of trios. 
Stop the discussion after two minutes and ask the trios to assign a 0, 1, or 2 to each of their members. Instruct the participants with the number 0 to remain in their places and raise their hands high so that during the rotation participants can find them easily. The 0s will always stay in the same place. Direct the participants with the number 1 to rotate one trio clockwise and the participants with the number 2 to rotate two trios clockwise. The result of each rotation will be entirely new trios. 
4. Click to reveal the Round 2 question and ask participants to discuss for two minutes. 
5. Repeat the process and rotation for Rounds 3 and 4, clicking to reveal each question. Circulate to listen to the conversations and take note of how well the participants have mastered the pre-reading.
6. Ask the group to come together and ask if there are any questions from the pre-reading. 
7. Explain that “Today’s session is an introduction to agriculture and climate change. We wanted you to have a background and resources to understand climate change, so the pre-reading covered the basics of the causes and consequences of climate change and includes a reference list for anyone who wants to learn more. To build on that, today’s session will focus on how climate change affects agriculture and most importantly, what Volunteers can look for in terms of impact and reactions to climate change shocks.” 
Note: 
Questions are on SLIDE 2 and are animated to appear with a click.
Round 1: What are some of the human and natural causes of climate change?
Round 2: What are some of the consequences of climate change?
Round 3: How have you observed and experienced these causes and consequences in your own home communities in the U.S.? 
Round 4: How have you observed and experienced these causes and consequences in your training community so far?

Post adaptation:
Use pairs, trios or quartets depending on the size of your group. Plan your time accordingly.

Note: 
Learning Objective 1 is assessed in the small group discussion activity. 

	Information

35 minutes

Trainer Material 1: Introduction to Climate Change Power Point Presentation


Trainer Material 2: Sample Flip Charts
	Lecture with Intelligent Interruptions
Participants will be asked to comment on and analyze the information presented in a short lecture. The content covers basic terms and characteristics that participants need to consider to understand how climate change affects local communities. 

1. Explain that you will be providing them information through a presentation but that you want to make it interactive by pausing occasionally for them to process the information. To do that, you will use an activity called “Intelligent Interruptions.”  Distribute all the playing cards from one deck to the participants, dividing them evenly among the participants. Keep the other deck for yourself.  Show the timer and set it for a random amount of time from 1-5 minutes.  Explain that when it goes off, you will stop speaking and everyone will have 30 seconds to prepare an Intelligent Interruption based on the material you just covered. Explain 1-4 on flip chart 1. Their interruption should be about 30 seconds but no longer than a minute. Then, you will pull a card from your complete deck and the participant who has the matching card will be asked to share their Intelligent Interruption out loud. You will respond to the interruption and then continue with your presentation of the information. 
Note: 
Flip Chart 1: 
1. Apply: talk about what this information means for you and your role
2. Paraphrase: summarize the recent key points
3. Personalize: share your personal reactions
4. Question: ask 1-2 questions about the content

Note:
When you use this activity, be aware that it will go differently with different groups and you should be flexible. If you find the timer is distracting and participants have questions earlier or if you want to stop and regain their attention, go with what feels most effective. Try to promote a learning environment and ensure that participants do not feel they are being put on the spot to answer but rather that the activity gives everyone a chance to pause, reflect and personalize. The most important part is that participants are able to digest the lecture material and make connections to its application and use. In order to do this interactive lecture effectively, you will need to keep a mindful eye on the clock so as to allow for the interruptions but still complete the material in the allotted time. 

2. Present Slides 3-11 pausing when the timer goes off to follow the activity instructions. After each interruption, set the timer for another random amount of time.  

3. [SLIDE 3]  Use the Mark Twain quote as a point of discussion to demonstrate the difference between weather and climate.  Share the definitions:
Weather - The state of the atmosphere at a given time and place. e.g., heat or temperature this summer, rainfall today, wind speed last week.
Climate - Long term average weather conditions over a certain time and space. Normally generated from at least 30 years of data. 

Continue clicking to reveal each definition and explain:
Climate Change - Changes in the mean and/or degree of variability of the climate over time.
Climate Variability - Variations in climatic conditions on time scales of months, years, decades, centuries, and longer.

4. [SLIDE 4] Explain that climate change projections of future global warming have a wide range of uncertainty, due to different greenhouse gas emission scenarios.  Use the graph and explain that the details are not as necessary as the general idea represented. In this graph we see the projected changes in temperature of a number of different climate change models. We can see that by the year 2100 there is a wide range of predictions for temperature; however, all the predictions are much higher than today and represent significant warming. We admit that predicting is uncertain and understanding how the changes in temperature and rainfall will impact economic livelihoods when you scale down from global to local is even more uncertain.     
Note: 
The bars on the right are a code for the name of the climate model and represent the standard deviation.  Again, the main point is the uncertainty between models as opposed to the specifics of the predictions of each model. 

5. [SLIDE 5]   Explain that the red line represents a long term trend in climate change (e.g., change in rainfall in the Sahel over 100 years).  You can see it has dramatically decreased.  However, if we look at a decade basis this is much less obvious—which you can see in the black line that goes up and down. This represents short term patterns in climate variability.  You can see it even more if you look at the changes every five years, the blue lines. This variability is even more apparent between years, called interannual variability (not on the graph). You can see how if you are looking at shorter time periods the changes in climate become more noticeable.  This is important to us because farmers are much more concerned about adapting to climate variability from year to year under short (interannual) and medium term (decadal – 10 years) time frames.
The changes in climate that we see over 100 or more  years, which many climate scientists refer to as ‘climate change,’ are very slow and gradual, so it is hard to see or feel over time. This is the case with the slow rise we are witnessing in temperature over time (i.e., global warming), and with sea level rise. 
For local farm communities that you will be working with, farmers observe and understand climate change as a problem of the present, not the future. 
Note: 
There is much more that you can say about rainfall and how it affects crops, but because this is an introductory session consider limiting your scope and keeping the points simple. More details can be provided in a follow up session on the topic of Climate Smart Agriculture. You may need to redirect participants who do know more and want to go deeper into the details and differences of effects. 

As information to you as the trainer and if it arises in discussion: variability also exists on a daily and weekly time scale in terms of rainfall distribution and temperature changes. This includes the start and end of rainy seasons which is becoming more unpredictable. These daily and weekly variations can have a significant impact on crop performance, water requirements, etc. Like other time scales (monthly, seasonal, interannual, decadal), changes in rainfall and temperature are increasing and becoming more unpredictable and erratic. This increasing ‘uncertainty’ is making it harder and harder for farmers, fishers and herders to manage agricultural livelihoods and assure the food security of their households and communities. 
     
6. Explain that many development problems have no direct link, or very weak links, to climate change. It is important to identify proper attribution to a local problem.

7. [SLIDE 6]  Ask participants to look at the photo on the slide.  Ask them “What do you see?  Is it attributable to climate change or not?” Participants should answer that it is NOT attributable to climate change in most instances. Most often, the photo on deforestation is the result of non-climate factors (poverty, population growth, civil conflict pushing people into new forested areas, etc). Most often deforestation is not directly attributable to climate change. Deforestation is most often a cause or source of climate change, and not the result of climate change. 

Note: 
However, it can be noted there are examples or ways in which deforestation can be related to climate change, although the connections are not obvious or so easy to understand. Participants with a lot of experience in the agriculture or environment sectors may note examples where changes in rainfall or temperature have affected crop productivity, forcing farmers to find alternative livelihoods to earn income and achieve food security. An example would be in countries such as The Gambia and Uganda, where changes in rainfall patterns have created crop failures. As a result, farmers have engaged in coping strategies such as increasing the harvest of forest products, such as firewood and charcoal as a market activity to earn income. This leads to increasing deforestation. 

8. Next, ask “What are some other examples of non-climate related stresses or shocks?” Allow participants to provide examples and mention any from this list that they did not mention. 
· Poverty (lack of income)
· Population growth
· Pollution and natural resource extraction
· Civil conflict
· Weak governance capacity (e.g., land tenure)
· Poor market access
· Human, animal epidemics

9. [SLIDE 7] Ask participants to look at the second photo.  Ask, “What do you see?  Is it attributable to climate change or not?” Participants should answer that YES it is because the photo illustrates glacial melt over time. This is a slow climate change process not easily visible to the eye, accelerated due to increasing greenhouse gas emissions over the past 150 years (since the Industrial Revolution).  

Be sure to mention to the participants that it is important to realize that climate change can, and often does, exacerbate or make non-climate problems worse but we need to be careful about attribution, not everything is caused by climate change. For example, a deforested area will be more likely to suffer damage under a strong flood or in a drought. 

10. [SLIDE 8]  Explain that there are two types of climate stresses or shocks we want to think about. Quick and slow-onset. They are fairly self-evident. Ask, “Can you think of an example of a quick-onset shock?[footnoteRef:2]” [2:  Source: Adapted from Frankenberger, TANGO International
] 


11. After participants have suggested a few, click so that the list appears. Explain that quick-onset shocks include earthquakes, floods, hurricanes, storm surges, tsunamis, wide-spread insect infestations, civil conflict, etc.  They can dramatically reduce crop yields and destroy or degrade agricultural lands, diminishing livelihood opportunities and threatening food security for the vulnerable poor.  

12. Continue and ask, “What are some examples of slow-onset shocks?”
After participants have suggested a few, click so that the list appears. Explain that slow-onset shocks are long-term, cyclical or seasonal trends such as drought, disease (e.g., the HIV/AIDS epidemic), sea level rise, and political or market instability. They can disrupt markets, destroy infrastructure and destabilize social networks and informal support structures. 
Note: 
You will want to explain that there is no clear, easy distinction between quick and slow-onset climate stress and shock, but that it’s really a continuum over time. The reason we make the distinction is so that we are aware of how the causes affect the responses. The way people react may also be viewed as quick and slow. If a flood occurs, people react spontaneously and might take temporary measures since this is a quick-onset climate shock. However, if a drought occurs and lasts for three years, people will adapt to this gradual change over time by making longer, more permanent changes to their habits and behaviors. 

13. [SLIDE 9] Briefly explain to participants that as they discuss climate impacts in this session, they will focus on how climate impacts people, livelihoods, and infrastructure. Ask for examples of how each might be affected:

“How might climate shocks impact people-- their health, skills, and knowledge?”   
Note: 
Possible answers include:
· Diminished health from illness and malnutrition
· Diminished ability to farm due to poor health
· Outmigration, loss of labor capacity
· Loss of skills, knowledge of agricultural practices over time

“How might climate stress or shock impact the livelihoods of a household or community? Remember that we are talking about livelihoods that generate income and meet the food security needs of a family.”  
Note: 
Possible answers include:
· Loss of income from reduced yields/crop failure
· Inability to get crops to market due to damaged roads, bridges, or transportation services resulting in lost income

“How might climate stress or shock impact physical assets or the infrastructure of a household or community?”  
Note: 
Possible answers include:
· Destruction of housing or shelter
· Destruction of physical infrastructure for  crop production (wells, water sources, technology) 
· Destruction of post-harvest storage of crops 
· Destruction of market infrastructure (roads, bridges, market centers, transport  services)  

14. [SLIDE 10] Each text box is animated to enter on the click as you explain each point. Explain that there are three dimensions of vulnerability: Exposure, Sensitivity, and Adaptive Capacity. Say something like, “Now that we have an idea of some of the things that stress our communities, let’s look at ways to see who and what are impacted by these stresses. To do so, we want to talk about vulnerability.” 
Click 1: Vulnerability is comprised of these three dimensions which collectively constitute the level or degree of who and what is vulnerable to a climate stress or shock. 
Click 2 : Vulnerability is the degree and duration of exposure of an asset to a climate stress or shock. 
Click 3: The level of sensitivity (or tolerance) of an asset to a climate stress or shock.
Click 4: The capacity of an asset to adapt or adjust to a climate stress or shock.
Click 5: Tell participants that their goal during their Peace Corps service is to…
Click 6: reduce exposure 
Click 7: reduce sensitivity to climate stresses and shocks 
Click 8: increase the adaptive capacity of people and their agricultural livelihood assets.
Note:
It can be confusing that vulnerability is a combination of the level of each dimension and that essentially you want low levels of exposure, less sensitivity and higher capacity to adapt.  Provide a local example (positive or negative) to help make the point. For example, we would like to see that a farmer is not very exposed because they do not live in a flood plain nor near a coastal storm region; is less sensitive because they have diverse crops or livestock so they wouldn’t be as likely to all get the same disease and a high level of adaptive capacity by being able to make changes and investments to react to shocks such as the price of feed or the lack of rainfall.  
 
You have the option of reading the formal definition of vulnerability as established by the authoritative United Nations body on climate change, the Intergovernmental Panel on Climate Change (IPCC):
“Vulnerability to climate change refers to the propensity of human and ecological systems to suffer harm and their ability to respond to stresses imposed as a result of climate change effects.” 
IPCC AR4, Chapter 17

15. [SLIDE 11] Conclude the Information section by presenting Slide 11. First, emphasize again that vulnerability is a function of three dimensions: exposure, sensitivity, and adaptive capacity. These three dimensions collectively will determine the degree or level of vulnerability of who and what. Emphasize that any activities Volunteers or development professionals do should support the adaptive capacity of people, their livelihoods, and infrastructure, to withstand and overcome climate stresses and shocks. 


	Practice

35 minutes

















Trainer Material 1: Introduction to Climate Change Power Point Presentation


Trainer Material 3: Photo Activity Guide

Trainer Material 4: Gallery Walk Photo Set
	Identifying aspects of vulnerability
Participants will practice identifying the dimensions of vulnerability by identifying sensitivity and exposure and adaptive capacity in photos of situations in agricultural contexts.

1. Explain that having learned the aspects of vulnerability, the next step is to practice identifying it in some real-life examples. 
Note: 
Be sure to clarify to the participants that the aspects of vulnerability are not entirely clear cut and that is OK. It is a way to start looking at situations and behaviors and what they really want to develop is an eye for who and what are vulnerable. An asset (person, livelihood, infrastructure) may be exposed to a climate stress and may also have some degree of sensitivity (or tolerance) to that exposure. Some assets are more exposed, or may have a greater degree of sensitivity than others. So, the situations in the photo will be both, but we want to focus on the relative risk, which assets are more exposed, and which assets are more sensitive to a climate stress or shock and the overall purpose of the activity is to discuss the relative degree of risk. 

2. Divide the participants into small groups of two to three. Explain the activity using the instructions for the option you have chosen.

Option 1: Facilitated Small Group Work
Use Trainer Material 3: Photo Activity Guide to read the questions and facilitate the discussion of each photo.  Show SLIDES 12-22 one by one in Trainer Material 1: Introduction to Climate Change and ask groups to work through the questions for each slide. Give them about two minutes to discuss and then ask one group to share their thoughts, discuss with all, adding in any points they may have missed and then continue to the next slide. 

Option 2:  Interactive Gallery Walk
Print one set of Trainer Material 4: Gallery Walk Photo Set and mount one photo per flip chart page. Create a gallery of the photos around the room.  Instruct participants that they will have 15 minutes to walk around and work through the photos and discuss the questions and answers for each. Each group will reply by writing answers on the flip chart next to the photo. When they rotate to the next photo, they can read what previous groups have written and add additional comments or questions. More than one dimension may apply, and there can be more than one way to interpret the pictures. At the end of the activity, allow time for everyone to circle back and read through comments that have been added. Then, discuss as a group comments and add any points that were missed using Trainer Material 3 as your guide. 
3.  For each slide, the following questions should be listed:
· Can anyone tell me what they see here in terms of vulnerability?
· Does this photo illustrate a dimension of exposure, sensitivity, or adaptive capacity?
· Explain why.
· Which livelihood asset/s are most relevant to this photo and why?

Note: 
This activity is an assessment of Learning Objective 3. 

	Application

30 minutes

Trainer Material 
[bookmark: _GoBack]1: Introduction to Climate Change Power Point Presentation
 
Handout 2:
Dimensions of Vulnerability Interview Guide
	Who and What in your communities are vulnerable?
Participants will think about their PST communities and homestay families to generate examples of where they see the dimensions of vulnerability.

1. Divide participants into new small groups, perhaps by training communities. 

2.  [SLIDE 23]  Display the questions in Trainer Material 1 and explain to participants that you want them to practice looking critically at vulnerability and can start today by thinking about their training communities (if in PST). Later, they can apply the same analysis to their sites.

3. Ask participants to discuss and identify how they see the dimensions of vulnerability in their communities. For example, if the local bridge is made of wooden planks, it is highly sensitive to floods.   If farmers have only one crop or one type of livestock, they are very sensitive, etc. 

· What have you observed in your training community?
· Who is vulnerable?
· How are they vulnerable?
· What is vulnerable?  Why?
· What adaptive capacity have you observed?

4. Ask groups to report out and share their observations. As a large group, discuss how this awareness helps participants to support the adaptive capacity of community members when planning projects. Briefly discuss any ideas participants have to increase the adaptive capacity, but clarify that this would be covered more in depth in other trainings, today is an overview of climate change and the foundation of awareness. 
 Note: 
This activity is an assessment of Learning Objective 4 and can be enriched with the homework option. 

Post Adaptation:
Optional Homework: 
To continue to develop participants’ awareness and critical eye for climate change effects, vulnerability and adaptive capacity you can assign this optional homework activity.  You will need to coordinate with LCFs so that participants can be supported before and after the interview is conducted. Before, they will need support to identify and practice local language to be able to ask the interview questions. After, you will want them to be able to share what they learned and debrief the interview experience, both for content and for language issues. 

You may also relate this interview to PACA activities conducted in the training community that are practice for what Volunteers will do at their site.  It could become part of their end of PST assessment: You could ask them to work in small groups and organize a brief presentation on what they have observed during their homestay. Their presentation could address questions about the dimensions of vulnerability in the homestay communities, specifically identifying who and what is vulnerable to climate stresses and shocks.  


	Assessment


	Learning Objective 1: assessed in the Motivation activity.
Learning Objective 2: assessed in the Information lecture as a group.
Learning Objective 3: assessed in the Practice activity of identifying aspects of vulnerability in photos.
Learning Objective 4: assessed in the both Application activities: discussion and homework interview with member of host community.

	Trainer Notes for Future Improvement
	Date & Trainer Name:  [What went well?  What would you do differently?  Did you need more/less time for certain activities?]



Resources: 
Additional reading resources recommended for both the trainer and participants. Many of these links are also found in the Global Environment Sector Training Package, Session: Global Environmental Issues. 

http://www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-spm.pdf
· An 18-page summary describing the evidence for climate change and predicting climate change’s extent in the 21st century

http://sdwebx.worldbank.org/climateportalb/home.cfm?page=country_profile
· 51 climate change country profiles provide real-time access to basic climate change information, including adaptation

http://ccafs.cgiar.org/
· Very good web source on climate change, agriculture and food security

http://cdkn.org/?loclang=en_gb
· Comprehensive portal on climate change and development

http://www.careclimatechange.org/
· Climate change information center for CARE, one of the better NGO sources on climate related programming 

http://www.usaid.gov/what-we-do/environment-and-global-climate-change
· USAID portal on environment and global climate change 

http://www.epa.gov/climatechange/impacts-adaptation/international.html
· Summarizes impact of climate change internationally; probably the most useful source to copy in full
http://www.yesmagazine.org/issues/climate-solutions/global-warming-feedback-loops
· A brief, illustrated summary of climate change feedback loops
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/C/CarbonCycle.html
· Describes photosynthesis, the carbon cycle, and how they relate to global climate change
http://www.epa.gov/climatechange/science/causes.html
· Describes the causes of climate change
http://www.epa.gov/climatechange/ghgemissions/gases.html
· Describes the major greenhouse gases and how they are ending up in the atmosphere
http://www.epa.gov/climatechange/impacts-adaptation/
· Describes impact of climate change. You can hold the mouse over the boxes in the lower right-hand corner for brief descriptions of climate change impacts in a range of sectors. Clicking on the boxes will reveal more in-depth descriptions
http://www.epa.gov/climatechange/impacts-adaptation/adapt-overview.html
· Describes how people are responding to climate change
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	[bookmark: H_1]Handout 1: Pre-reading on Climate Change



Mitigation the effects that climate change has on the environment and human societies, is an important part of a Peace Corps Volunteers’ work. Understanding climatic conditions and how they affect agriculture, the environment and health will allow participants to better address their communities and the issues they face. The following information is a brief overview of climate change and how it affects us; the climate system and greenhouse gases, the causes (both natural and human-made) of the now unprecedented scale of climate change, scientific evidence that shows the effects of a changing climate, and the consequences of it to the environment and humans. This information should be perused prior to the training session on climate change so that participants have a foundation of knowledge from which to expand their learning.

1. The Climate System and the Greenhouse Gas Effect 
http://www.climatechange.gc.ca/default.asp?lang=En&n=EEFC609C-1
http://www.epa.gov/climatestudents/basics/concepts.html
http://www.epa.gov/climatestudents/basics/past.html

The physical climate system involves the earth's atmosphere, land surfaces, and oceans, along with snow and ice. These components interact with one another and with aspects of the earth's biosphere to determine not only the day-to-day weather, but also the long-term averages that we refer to as 'climate'.

The climate system is driven by energy received from the sun (sunlight). Some of this energy is reflected back into space, but the rest is absorbed by the land and ocean and re-emitted as radiant heat. Some of this radiant heat is absorbed and re-emitted by the lower atmosphere in a process known as the greenhouse effect. The earth's average temperature is determined by the overall balance between the amount of incoming energy from the sun and the amount of radiant heat that makes it through the atmosphere and is emitted to space.

A crucial feature of the climate system is that the sun's energy is not distributed uniformly, but rather is most intense at the equator and weakest at the poles. This non-uniform energy distribution leads to temperature differences, which the atmosphere and ocean act to reduce by transporting heat from the warm tropics to the cold Polar Regions. This non-uniform heating and the resulting heat transport give rise to ocean currents, atmospheric circulation, evaporation, and precipitation that we ultimately experience as weather.

When the balance between incoming and outgoing energy is perturbed, this changes the amount of heat within the climate system and affects all those processes described above that transport heat around the globe. We experience this as changing weather patterns, the consequences of which can be far-reaching since so many human activities have adapted to conditions that have prevailed for long periods of time.
· FIGURE  AND VIDEOS 1. Greenhouse Gas Effect – Greenhouse Gases – All About Carbon Dioxide 
Optional videos you may enjoy:   
http://www.youtube.com/watch?v=VYMjSule0Bw&feature=player_embedded (EPA)
http://www.youtube.com/watch?v=vrDekmRbBVk&feature=player_embedded (EPA)
[image: This diagram shows how the Earth's atmosphere, climate, oceans, snow and ice, and ecosystems are all connected, which means extra greenhouse gases in the atmosphere lead to many other changes.]Figure 1a. Web of Climate Change Connections Stemming from Greenhouse Gases
(http://www.epa.gov/climatestudents/basics/concepts.html) 



[image: http://asd-www.larc.nasa.gov/erbe/components2.gif]Figure 1b. Greenhouse Gas Effect and Distribution of Solar Energy
(http://earthednet.org/Ocean_Materials/Mini_Studies/Greenhouse_gases/Greenhouse_gases.html) 

In a greenhouse, energy from the sun passes through the glass as rays of light. This energy is absorbed by the plants, soil, and other objects in the greenhouse. Much of this absorbed energy is converted to heat, which warms the greenhouse. The glass helps keep the greenhouse warm by trapping this heat.
The earth's atmosphere acts somewhat like the glass of a greenhouse. About 31 percent of the incoming radiation from the sun is reflected directly back to space by the earth's atmosphere and surface (particularly by snow and ice), and another 20 percent is absorbed by the atmosphere. The rest of the incoming radiation is absorbed by the earth's oceans and land, where it is converted into heat, warming the surface of the earth and the air above it. Particular gases in the atmosphere act like the glass of a greenhouse, preventing the heat from escaping.
[image: Pie chart that shows different types of gases. 57 percent is from carbon dioxide fossil fuel use. 17 percent is from carbon dioxide deforestation, decay of biomass, etc. 3 percent is from other carbon dioxide sources. 14 percent is from methane. 8 percent is from nitrous oxide and 1 percent is from fluorinated gases.]These greenhouse gases absorb heat and radiate some of it back to the earth's surface, causing surface temperatures to be higher than they would otherwise be. The most important naturally occurring greenhouse gas is water vapor and it is the largest contributor to the natural greenhouse effect. However, other gases, although they occur in much smaller quantities, also play a substantial and growing role in the greenhouse effect. These include carbon dioxide, methane, and nitrous oxide.
                                                                  (http://www.epa.gov/climatechange/ghgemissions/global.html)
Below is a table showing the most common greenhouse gases, where they come from (in terms of human emissions) and how long the gases remain in the atmosphere.

Table 1. Greenhouse Gases
	Greenhouse Gas
	Where Does It Come From?
	How Long Does It Stay in the Atmosphere?

	Carbon Dioxide
(54.7%)
	· Burning fossil fuels to produce electricity, heat buildings and run vehicles
· Cutting down and burning trees or other vegetation
· Some industrial and manufacturing processes
	Anywhere from 50 to thousands of years.

	Methane
(30%)

	· Certain animals, like cows and sheep, produce methane as they digest food
· Landfills: as trash in a landfill breaks down it releases methane
· Even small leaks in natural gas pipes release methane
· Coal mining releases methane, which is often found underground
	About 12 years, and traps over 20x more heat than the same amount of carbon dioxide.

	Nitrous oxide
(4.9%)
	· Farming practices that add extra nitrogen to the soil
· Burning fossil fuels
· Some industrial and manufacturing processes
	About 114 years, and traps about 298x more heat than the same amount of carbon dioxide.

	Fluorinated Gases
(.6%)
	· Leaking coolants (refrigerators, freezers, air conditioners)
· Some industrial and manufacturing processes
	Each gas is different, but some can last for thousands of years and, depending on the gas, can trap a few hundred to 23,000x more heat than the same amount of carbon dioxide.


Source: EPA, (http://www.epa.gov/climatestudents/basics/today/greenhouse-gases.html) 
Without this natural greenhouse effect, the earth would be much colder than it is now - about 33 °C colder - making the average temperature on the planet a freezing -18 °C rather than the balmy 15 °C it is now. The warmth of our climate is crucial because on earth and in the atmosphere, water can exist in all three of its phases - frozen as snow or ice, liquid as water, and gaseous as water vapor. The cycling of water from one phase to another is critical to sustaining life since it is this cycling of water through the land-ocean-atmosphere system that replenishes the water available to life on earth. The water cycle is also an important part of what drives our weather and the climate system generally.
2. Causes of Climate Change – Natural & Human 
(http://www.climatechange.gc.ca/default.asp?lang=En&n=65CD73F4-1)

Natural Causes
The Earth's climate can be affected by natural factors that are external to the climate system, such as changes in volcanic activity, solar output, and the Earth's orbit around the Sun. Of these, the two factors relevant on timescales of contemporary climate change are changes in volcanic activity and changes in solar radiation. In terms of the Earth's energy balance, these factors primarily influence the amount of incoming energy. Volcanic eruptions are episodic and have relatively short-term effects on climate. Changes in solar irradiance have contributed to climate trends over the past century but since the Industrial Revolution, the effect of additions of greenhouse gases to the atmosphere has been about ten times that of changes in the Sun's output.
Human Causes
Climate change can also be caused by human activities, such as the burning of fossil fuels and the conversion of land for forestry and agriculture. Since the beginning of the Industrial Revolution, these human influences on the climate system have increased substantially. In addition to other environmental impacts, these activities change the land surface and emit various substances to the atmosphere. These in turn can influence both the amount of incoming energy and the amount of outgoing energy and can have both warming and cooling effects on the climate.  The dominant product of fossil fuel combustion is carbon dioxide, a greenhouse gas. The overall effect of human activities since the Industrial Revolution has been a warming effect, driven primarily by emissions of carbon dioxide and enhanced by emissions of other greenhouse gases.

Summary of Major Agriculture-Based Contributors to Climate Change
Below are three major sources of climate change relating to agriculture-based activities. These include:
· Deforestation, which reduces plant biomass that draws carbon dioxide out of the atmosphere
· Burning of wood and forests, including land clearing for agriculture, which releases more carbon dioxide into the air
· Cattle and rice production, which creates methane, another potent greenhouse gas

Of these, land use change and agriculture contributed 26 percent of global emissions in 2005 (Figure 2). 

FIGURE 2. Agriculture’s contribution to greenhouse gas emissions in 2005
Source: WRI (2009).
[image: http://www.wri.org/image/view/11147/_original]













Below, Table 2 provides current facts and statistics (as of 2013) on climate change and its relationship to food security. The data reflect the expected increase in world population and the subsequent increase in food production that would be needed to sustain it, as well as facts on current food security issues. Notice the increased percentage contribution of forestry to global emissions since 2005 (Figure 2). Think about how climate change can affect these current trends and problems, either positively or negatively.

Table 2. Facts and Figures on Climate Change and Food Security 
(Source: IFAD  http://www.ifad.org/climate/facts.htm) 

	Nearly 2 billion people live on less than US$2 a day. Most live in the rural areas of developing countries.

	Every day, around 1 billion people go hungry.

	The world’s population is expected to rise from 6.7 billion people to 9.1 billion by 2050, with most of the growth in developing countries.

	By 2050 food production needs to increase by 70 percent, but the total arable area in developing countries may increase by no more than 12 percent, mostly in sub-Saharan Africa and Latin America.

	About 95 percent of African agriculture depends on rainfall.

	In Africa alone, climate change will expose 75 million to 250 million more people to increased water stress by 2020.

	Since the 1960s, the Sahel region of Africa has experienced a 25 percent decline in rainfall.

	Agriculture accounts for 14 percent of greenhouse gas emissions, and forestry for 18 percent.

	There are around 500 million smallholder farms in the world. Smallholders provide up to 80 percent of food consumed in Asia and sub-Saharan Africa.




3. Evidence of Climate Change 
(Sources: http://climate.nasa.gov/evidence) (http://www.epa.gov/climatestudents/impacts/signs/permafrost.html)
In Table 3 below are the major environmental changes related to rapid climate change. Note that some of these environmental changes occur naturally. The difference is that within the past several decades the change has occurred at an unprecedented rate and scale.

Table 3. Major Environmental Changes as a Result of Rapid Climate Change
	Sea Level Rise
	Global sea level rose about 17 centimeters (6.7 inches) in the last century. The rate in the last decade, however, is nearly double that of the last century.

	Global Temperature Rise
	All three major global surface temperature reconstructions show that Earth has warmed since 1880. Most of this warming has occurred since the 1970s, with the 20 warmest years having occurred since 1981 and with all 10 of the warmest years occurring in the past 12 years. Even though the 2000s witnessed a solar output decline resulting in an unusually deep solar minimum in 2007-2009, surface temperatures continue to increase.

	Warming Oceans
	The oceans have absorbed much of this increased heat, with the top 700 meters (about 2,300 feet) of ocean showing warming of 0.302 degrees Fahrenheit since 1969.

	Shrinking Ice Sheets
	The Greenland and Antarctic ice sheets have decreased in mass. Data from NASA's Gravity Recovery and Climate Experiment show Greenland lost 150 to 250 cubic kilometers (36 to 60 cubic miles) of ice per year between 2002 and 2006, while Antarctica lost about 152 cubic kilometers (36 cubic miles) of ice between 2002 and 2005.

	Declining Arctic Sea Ice
	Both the extent and thickness of Arctic sea ice has declined rapidly over the last several decades.

	Thawing Permafrost
	Ground temperatures have increased throughout Alaska and Canada since the late 1970s, and permafrost has already thawed in many places. When permafrost melts, the land above it sinks or changes shape. Sinking land can damage buildings and infrastructure and also affects ecosystems. As permafrost thaws, carbon is released to the atmosphere in the form of methane, a powerful greenhouse gas. http:/www.epa.gov/climatestudents/impacts/signs/permafrost.html

	Glacial Retreat 
	Glaciers are retreating almost everywhere around the world — including in the Alps, Himalayas, Andes, Rockies, Alaska and Africa.

	Less Snowpack
	Snowpack refers to the total amount of snow and ice on the ground. In high mountain ranges and other cold places, snowpack builds up in the winter and melts in the spring and summer. As the world gets warmer, some places will get more rain instead of snow, so the snowpack won't be as deep. Plus, when the air is warmer, snow melts faster. Less snowpack means less fresh water for rivers and streams, and reservoirs that supply drinking water to cities and towns. http:/www.epa.gov/climatestudents/impacts/signs/snowpack.html

	Extreme Events
	The number of record high temperature events in the United States has been increasing, while the number of record low temperature events has been decreasing, since 1950. The U.S. has also witnessed increasing numbers of intense rainfall events.

	Ocean Acidification
	Since the beginning of the Industrial Revolution, the acidity of surface ocean waters has increased by about 30 percent. This increase is the result of humans emitting more carbon dioxide into the atmosphere and hence more being absorbed into the oceans. The amount of carbon dioxide absorbed by the upper layer of the oceans is increasing by about 2 billion tons per year.



Evidence of climate change is demonstrated in Figure 3 using paleoclimate data to illustrate the sudden rise in atmospheric CO2 to unprecedented levels over the past 150 years.  This climate record dates back over the past 650,000 years. In May, 2013, CO2 emissions reached 400 parts per million, a rate increase unprecedented in the Earth’s history[footnoteRef:3].  [3:  (http://articles.latimes.com/2013/may/20/science/la-sci-sn-carbon-dioxide-400-20130520) 
] 


FIGURE 3:  Evidence in the Climate History Record – Natural Variability and Anthropogenic Change  (Source: NOAA, cited by NASA (http://climate.nasa.gov/evidence)
[image: This graph, based on the comparison of atmospheric samples contained in ice cores and more recent direct  measurements, provides evidence that atmospheric CO<sub>2</sub> has increased  since the Industrial Revolution.  (Source: [[LINK||http://www.ncdc.noaa.gov/paleo/icecore/||NOAA]])]


The build-up of greenhouse gases in the atmosphere has led to an enhancement of the natural greenhouse effect.  It is this human-induced enhancement of the greenhouse effect that is of concern because ongoing emissions of greenhouse gases have the potential to warm the planet to levels that have never been experienced in the history of human civilization. Such climate change could have far-reaching and/or unpredictable environmental, social, and economic consequences.

4. Consequences (Impacts) of Climate Change 
(Source:http://epa.gov/climatestudents/impacts/effects/index.html
The consequences or impacts of climate change are summarized here, categorized as environmental and human impacts:

Environmental 
Plants, Animals, Ecosystems

Habitat and Biodiversity Loss, Species Migration 
Most plants and animals live in areas with very specific climate conditions, such as temperature and rainfall patterns, that enable them to thrive. Any change in the climate of an area can affect the plants and animals living there, as well as the makeup of the entire ecosystem. Some species are already responding to a warmer climate by moving to cooler locations. For example, some North American animals and plants are moving farther north or to higher elevations to find suitable places to live. Climate change also alters the life cycles of plants and animals. For example, as temperatures get warmer, many plants are starting to grow and bloom earlier in the spring and survive longer into the fall. Some animals are waking from hibernation sooner or migrating at different times, too. 

As the Earth gets warmer, plants and animals that need to live in cold places, like on mountaintops or in the Arctic, might not have a suitable place to live. If the Earth keeps getting warmer, up to one–fourth of all the plants and animals on Earth could become extinct within 100 years. Every plant and animal plays a role in the ecosystem (for example, as a source of food, a predator, a pollinator, a source of shelter), so losing one species can affect many others.

Coral Reefs 
Coral reefs are created in shallow tropical waters by millions of tiny animals called corals. Each coral makes a skeleton for itself, and over time, these skeletons build up to create coral reefs, which provide habitat for lots of fish and other ocean creatures. Warmer water has already caused coral bleaching (a type of damage to corals) in many parts of the world. By 2050, live corals could become rare in tropical and sub-tropical reefs due to the combined effects of warmer water and increased ocean acidity caused by more carbon dioxide in the atmosphere. The loss of coral reefs will reduce habitats for many other sea creatures, and it will disrupt the food web that connects all the living things in the ocean.

Forests
Forests provide homes for many kinds of plants and animals. They also protect water quality, offer opportunities for recreation, and provide people with wood. Forests are sensitive to many effects of climate change, including shifting weather patterns, drought, wildfires, and the spread of pests like the mountain pine beetle. Unlike some animals, trees can't just get up and move when the temperature gets too hot or other conditions change.
As the Earth gets warmer and droughts increase, wildfires are expected to occur more often and be more destructive. Wildfires do occur naturally, but the extremely dry conditions resulting from droughts allow fires to start more easily, spread faster, and burn longer. In fact, if the Earth gets just 3.6°F warmer, we can expect wildfires to burn four times more land than they do now. Fires don't just change the landscape; they also threaten people's homes and lives.
Water Supply 
Melting of alpine glacial ice is imperiling water supplies in lowlands. Climate change is affecting where, when, and how much water is available for people to use. Many parts of the world already have very little water, and climate change could make this problem worse. Rising temperatures, changing precipitation patterns, and increasing droughts will affect the amount of water in lakes, rivers, and streams, as well as the amount of water that seeps into the ground to replenish ground water. Water sources affected include:
· Surface water
· Accelerated glacial melt
· Decrease snowpack
· Increase in extreme events (floods, droughts)
· Groundwater
· Decreased infiltration
· Increased runoff
· Saltwater intrusion, salinization of farm lands
· Land subsidence (sinkholes)

Coastal Areas
Global climate change threatens coastlines and the buildings and cities located along them. Hundreds of millions of people around the world live in low–lying areas near the coast that could be flooded as the sea level rises. Rising sea level will also erode beaches and damage many coastal wetlands. Rising sea level and stronger storms caused by warmer oceans could completely wipe out certain beaches and islands.

Climate change will damage coastal wetlands all over the world. Wetlands protect the shore from flooding, and they also provide important habitats for many types of plants and animals. For example, the Everglades are wetlands close to sea level in southern Florida that are home to diverse ecosystems. As sea level rises, salt water could flood parts of the Everglades, leaving animals such as birds, alligators, turtles, and panthers with fewer habitats.

Human
Economic Livelihoods 
The crops that we grow for food need specific conditions to thrive, including the right temperature and enough water. A changing climate could have both positive and negative effects on crops. For example, the northern parts of the United States have generally cool temperatures, so warmer weather could help certain crops grow. In southern areas where temperatures are already hot, even more heat could hurt crop growth. Global climate change will also affect agriculture and food supply in many other ways.

Climate change could make it too hot to grow certain crops, and droughts caused by climate change could reduce the amount of water available for irrigation. Climate change is also likely to cause stronger storms and more floods, which can damage crops. Higher temperatures and changing rainfall patterns could help some kinds of weeds and pests to spread to new areas. If the global temperature rises an additional 3.6°F, U.S. corn production is expected to decrease by 10 to 30 percent.

Energy Supply
Global climate change will affect how much energy we need and when we need it. As temperatures rise, more people will need to keep cool by using air conditioning, which uses a lot of electricity. However, some people might need less energy to heat buildings in the winter because it may not get as cold as it used to be. Climate change could also make it harder to produce certain types of electricity, such as hydropower.

Health 
Heat waves, severe storms, air pollution, and diseases linked to climate already threaten people's health in many areas of the world. Global climate change will increase these threats. Some people will be particularly at risk, especially those who are poor, very young or elderly, or disabled, or those who live in coastal areas or big cities.

Heat waves are uncomfortable for everyone, but for infants and young children, the elderly, and people who are already sick, they can be especially dangerous. Extreme heat can cause illnesses such as heat cramps, heat stroke, and even death; a 2003 heat wave in Europe caused about 50,000 deaths. In fact, heat waves cause more deaths in the United States every year than hurricanes, tornadoes, floods, and earthquakes combined.

Certain kinds of air pollutants, like ozone, can make asthma and other lung conditions worse. Ozone found high in the atmosphere is called "good ozone" because it protects life on Earth from the sun's harmful ultraviolet rays. Ozone can also be found close to the surface of the Earth, where it is considered “bad ozone” because it's the main ingredient of smog and is harmful for people to breathe. Bad ozone is created from pollutants that go through chemical reactions in the atmosphere. Climate change is likely to increase the amount of bad ozone in the air because more ozone is created when the temperature is warm.

Climate change might allow some infectious diseases to spread. As winter temperatures increase, ticks and mosquitoes that carry diseases can survive longer throughout the year and expand their ranges, putting more people at risk. One big concern is malaria, a deadly disease spread by mosquitoes in many hot, humid parts of the world.

Recreation 
In addition to causing all sorts of problems, such as heat waves, droughts, and coastline damage, warmer temperatures could also affect people's jobs, recreational activities, and hobbies. For example, in areas that usually experience cold winters, warmer temperatures could reduce opportunities for skiing, ice fishing, and other winter sports. Also, rising sea level could wash away beaches.

Key Takeaways
Below is a summary of key takeaways from the reading.

1. The Climate System and Greenhouse Gas Effect
· Climate system involves day-to-day weather and the long-term averages that we refer to as 'climate', and is driven by solar energy
· Some radiant heat is absorbed and re-emitted by lower atmosphere: the greenhouse effect 
· Sun's energy is not distributed uniformly; most intense at equator and weakest at poles 
· Earth’s atmosphere acts like a greenhouse: ~30% of radiation is reflected by atmosphere and surface, 20% absorbed by atmosphere and rest absorbed by land and sea heat 
· Greenhouse gases absorb heat, increase temperature: water vapor is largest contributor to the natural greenhouse effect along with carbon dioxide, methane, and nitrous oxide.
· Without natural greenhouse effect, the earth would be much colder than now; critical to maintain temperature in order to sustain water cycle
2. Causes of Climate Change—Natural & Human
Natural Causes: 
· Volcanic activity: episodic with relatively short-term effects on climate
· Solar output: changes in solar irradiance contribute to climate trends
· Earth’s orbit around the sun: not relevant on timescale that humans would worry about
Human Causes:
· Burning of fossil fuels: dominant product of fossil fuel combustion is carbon dioxide, a greenhouse gas
· Conversion of land for forestry and agriculture: changes energy distribution and absorption, affects absorption of greenhouse gases
Major Contributors to Climate Change
· Burning of fossil fuels including petroleum and especially coal
· Deforestation, which reduces plant biomass that draws carbon dioxide out of the atmosphere
· Burning of wood and forests, including land clearing for agriculture, which releases more carbon dioxide into the air
· Cattle and rice production, which creates methane, another potent greenhouse gas
3. Evidence of Climate Change
· Sea Level Rise: rate in the last decade is nearly double that of the last century
· Global Temperature Rise: all three major global surface temperature reconstructions show that Earth has warmed since 1880
· Warming Oceans: oceans have absorbed much of increased heat, with the top 700 meters (about 2,300 feet) of ocean warming 0.302 degrees Fahrenheit since 1969.
· Shrinking Ice Sheets: the Greenland and Antarctic ice sheets have decreased in mass; Greenland lost 150-250 cubic kilometers of ice per year between 2002 and 2006
· Declining Arctic Sea Ice: both the extent and thickness of Arctic sea ice has declined rapidly over the last several decades
· Thawing Permafrost: ground temperatures have increased throughout Alaska and Canada since the late 1970s, and permafrost has already thawed in many places
· Glacial Retreat: glaciers are retreating almost everywhere around the world — including in the Alps, Himalayas, Andes, Rockies, Alaska and Africa
· Extreme Events: number of record high temperature events has been increasing since 1950. The U.S. has also witnessed increasing numbers of intense rainfall events.
· Ocean Acidification: Since beginning of Industrial Revolution, acidity of surface ocean waters has increased by 30%; result of humans emitting more carbon dioxide 

4. Consequences (Impacts) of Climate Change
Environmental 
· Plants, Animals, Ecosystems
· Habitat and Biodiversity Loss, Species Migration - Any change in the climate of an area can affect the plants and animals living there, as well as the makeup of the entire ecosystem. 
· Coral Reefs - Warmer water has already caused coral bleaching; by 2050, live corals could become rare in tropical and sub-tropical reefs due to the effects of warmer water and increased ocean acidity caused by more carbon dioxide in the atmosphere. 
· Forests
As the Earth gets warmer and droughts increase, wildfires are expected to occur more often and be more destructive; if the Earth gets just 3.6°F warmer, we can expect wildfires to burn four times more land than they do now.
· Water Supply
Rising temperatures, changing precipitation patterns, and increasing droughts will affect the amount of water in lakes, rivers, and streams, as well as the amount of water that seeps into the ground to replenish ground water.
Human
· Economic Livelihoods 
· Climate change could make it too hot to grow certain crops, and droughts caused by climate change could reduce the amount of water available for irrigation. 
· Health 
· Heat waves, severe storms, air pollution, and infectious diseases linked to climate already threaten people's health in many areas of the world. 
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	[bookmark: H_2]Handout 2: Dimensions of Vulnerability Interview Guide



	DIMENSIONS OF VULNERABILITY - INTERVIEW GUIDE 

	
Interviewer: _____________________  Interviewee: _____________________  Date: __________________  


The purpose of conducting an interview with a community member is to discover what the typical climate stresses and shocks are and how 
they have affected the community. Keep in mind the aspects of vulnerability: exposure, sensitivity and adaptive capacity as you interview in 
order to identify impacts and reactions on the various assets.
	Climate Stress or Shock: Drought

	Do you have droughts?
	

	How often do you have droughts?
	

	When was the last drought?
	

	Human assets
	
	Livelihood Assets
	
	Infrastructure Assets
	

	Was people’s health affected?
	
	Were the livestock affected?
	
	Were homes affected?
	

	Were the elderly affected?
	
	Were crops or fields affected?
	
	Were roads affected?
	

	Were the young affected?
	
	Were small businesses affected?
	
	Were bridges affected?
	

	Were the sick (HIV positive, other illnesses affected?)
	
	
	
	Were buildings affected?
	

	Did people change their behavior?
	
	Did people change what they do to earn money?
	
	Were changes made?
	



	Climate Stress or Shock: Strong Storms or High Winds

	Do you have strong storms that cause damage?
	

	How often do you have storms that cause damage?
	

	When was the last storm that caused damage?
	

	Human assets
	
	Livelihood Assets
	
	Infrastructure Assets
	

	Was people’s health affected?
	
	Were the livestock affected?
	
	Were homes affected?
	

	Were the elderly affected?
	
	Were crops or fields affected?
	
	Were roads affected?
	

	Were the young affected?
	
	Were small businesses affected?
	
	Were bridges affected?
	

	Were the sick (HIV positive, other illnesses affected?)
	
	
	
	Were buildings affected?
	

	Did people change their behavior?
	
	Did people change what they do to earn money?
	
	Were changes made?
	













	Climate Stress or Shock: Flood

	Do you have floods?
	

	How often do you have floods?
	

	When was the last flood?
	

	Human assets
	
	Livelihood Assets
	
	Infrastructure Assets
	

	Was people’s health affected?
	
	Were the livestock affected?
	
	Were homes affected?
	

	Were the elderly affected?
	
	Were crops or fields affected?
	
	Were roads affected?
	

	Were the young affected?
	
	Were small businesses affected?
	
	Were bridges affected?
	

	Were the sick (HIV positive, other illnesses affected?)
	
	
	
	Were buildings affected?
	

	Did people change their behavior?
	
	Did people change what they do to earn money?
	
	Were changes made?
	
















	Climate Stress or Shock: Sea Level Rise

	Is there a rise in sea level?
	

	Human assets
	
	Livelihood Assets
	
	Infrastructure Assets
	

	Is people’s health affected?
	
	Are the livestock affected?
	
	Are homes affected?
	

	Are the elderly affected?
	
	Are crops or fields affected?
	
	Are roads affected?
	

	Are the young affected?
	
	Are small businesses affected?
	
	Are bridges affected?
	

	Are the sick (HIV positive, other illnesses affected?)
	
	
	
	Are buildings affected?
	

	Did people change their behavior?
	
	Did people change what they do to earn money?
	
	Were changes made?
	




























	Climate Stress or Shock: Change in Temperature

	Is there change in climate and/or temperature?
	

	Human assets
	
	Livelihood Assets
	
	Infrastructure Assets
	

	Is people’s health affected?
	
	Are the livestock affected?
	
	Are homes affected?
	

	Are the elderly affected?
	
	Are crops or fields affected?
	
	Are roads affected?
	

	Are the young affected?
	
	Are small businesses affected?
	
	Are bridges affected?
	

	Are the sick (HIV positive, other illnesses affected?)
	
	
	
	Are buildings affected?
	

	Did people change their behavior?
	
	Did people change what they do to earn money?
	
	Were changes made?
	



















	Climate Stress or Shock: Change in Precipation

	Is there a change in precipitation?
	

	Human assets
	
	Livelihood Assets
	
	Infrastructure Assets
	

	Is people’s health affected?
	
	Are the livestock affected?
	
	Are homes affected?
	

	Are the elderly affected?
	
	Are crops or fields affected?
	
	Are roads affected?
	

	Are the young affected?
	
	Are small businesses affected?
	
	Are bridges affected?
	

	Are the sick (HIV positive, other illnesses affected?)
	
	
	
	Are buildings affected?
	

	Did people change their behavior?
	
	Did people change what they do to earn money?
	
	Were changes made?
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 (
Trainer Material 4: one of the PPT slides with photo and questions
)Flip chart 1:                                                                         Example of a flip chart for Gallery Walk 
 (
1.  
Apply
: talk about what this information means for you and your role
2. 
Paraphrase
: summarize the recent key points
3. 
Personalize
: share your personal reactions
4. 
Question
: ask 1-2 questions about the content
) (
 
)                                                                                                                 of photos in Practice session:
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Trainer Material 3: Photo Activity Guide



SLIDE 12 – WOMEN AND CHILDREN GATHERING WATER
1. Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).
2. How might these women and children be vulnerable to such a climate event?        
POSSIBLE ANSWER: 
They could be forced to walk further distances to find water during a drought, or they might not be able to access their normal water source during flood episodes. It could also affect their health, as water sources could become contaminated, particularly during flooding or very intense rainfalls.

3. What, if any, dimensions of vulnerability do you see here? 
POSSIBLE ANSWER: 
SENSITIVITY -   Women have very heavy labor burdens carrying out many domestic tasks, in addition to farming, such as searching for water and firewood. Children commonly assist with firewood and water collection. Therefore, they would be highly sensitive to climate stress or shock, since walking longer distances would add to their labor burden. Also, water sources could become contaminated, forcing them to find different sources, or they could be exposed to greater health risk due to contaminated water supply. 


SLIDE 13 – FARMER WITH SMALL-SCALE DRIP IRRIGATION 
1. Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature). Also, ask the questions below and assume what if this individual had HIV/AIDS or another chronic disease. 

2. How might this individual with HIV/AIDS (or other) be vulnerable to such a climate event?        
POSSIBLE ANSWER: 
An individual with HIV/AIDS would normally be very negatively affected by a climate stress or shock since they have a weakened health status. If they could not access water during a drought, or if floods destroyed their irrigated crop, then they would be highly vulnerable and food insecure. The lack of fruits and vegetables which they can grow with a drip system would lower their dietary diversity and put them at greater health risk. 

3. What, if any, dimensions of vulnerability do you see here? 
POSSIBLE ANSWER: 
SENSITIVITY - individuals with HIV/AIDS (or other chronic illnesses) are highly sensitive to climate shocks and stresses due to their weakened health status and reduced labor capacity. A loss of food supply (particularly nutritious fruits and vegetables) from a climate stress or shock would seriously jeopardize their food security and health status. 

ADAPTIVE CAPACITY - small-scale drip irrigation technology is an effective adaptation in addressing water scarcity, increasing water use efficiency, and extending growing seasons, particularly to target crops during an off-season period, such as the lack of market vegetables well into the dry season. This technology is well suited to individuals with a chronic illness, such as HIV/AIDS, since it greatly reduces labor demands and is efficient in the use of water. 



SLIDE 14 – WOMEN GATHERING WILD PLANTS 
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might these women be vulnerable to such a climate event?        

POSSIBLE ANSWER:
These women could be highly vulnerable to a major climate event, particularly severe drought or flooding. Women commonly collect native wild plants (leaves, fruits, tubers, etc) as a key source of nutrition in local family diets, particularly in the absence of a family garden. The loss of these plants due to an extreme climate stress or shock could negatively affect the health status of family members, particularly women and children, who may have few, if any, other sources of important vitamins and minerals in their diets.

3.  What, if any, dimensions of vulnerability do you see here?

POSSIBLE ANSWER:

SENSITIVITY – Women, as well as children, are highly vulnerable to a severe climate event that could threaten local food supply. This is particularly the case with native wild edible plants that often supplement, or are, the only key source or nutrient rich foods. These plants are often easily overlooked for the important role they play in the nutrition of local diets. 

ADAPTIVE CAPACITY - Some types of wild plants may survive an extreme climate stress and may be harvested only during this time, particularly roots and tubers. These are referred to as ‘famine foods’ and thus would be an adaptive response to climate stress. However, many other wild edible plants may not survive, such as many native leaves and fruits.

SLIDE 15 – MAT MAKING AND BLACKSMITH 
1. Think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).
2. How might these two individuals be vulnerable to a climate event? Also ask them to consider the material of the mats, which could be made of synthetic or natural materials.
POSSIBLE ANSWER:  
They should not be highly vulnerable since their livelihoods do not depend directly on climate or nature. It is possible that a flood could disrupt access to markets and the flow of goods and services. Or a drop in demand for mats or metal products could result due a disruption in supply of products and materials in the market. However, they would be less vulnerable relative to other women or men who must rely entirely on nature and climate forces to carry out agricultural production activities. Mats made of natural materials could affect mat making if the supply of natural plants (reeds, grasses) are destroyed due to severe droughts or floods.

3.  What, if any, dimension/s of vulnerability do you see here? 

POSSIBLE ANSWER:      

SENSITIVITY - Sensitivity should be low due to the nature of these livelihood activities which do not depend on nature (unless the mat materials are made from natural sources).

ADAPTIVE CAPACITY –  these livelihoods could be interpreted as an adaptation if the individuals shifted from an agricultural activity to an enterprise-based activity as the result of one or several climate events that have forced them to seek a more ‘climate neutral’ livelihood. Promoting micro-enterprise activities that do not depend on nature or the climate is one way of reducing risk while achieving food security.



SLIDE 16  –  LIVESTOCK 
1. Think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2. How might these animals be vulnerable to a climate event? 
POSSIBLE ANSWER:  
All animals would be very vulnerable during periods of extreme climate stress, particularly flooding and drought. Since cattle are less tolerant of heat and water shortages during drought periods, they would be the most vulnerable to a protracted drought episode.
 
3.  What, if any, dimension/s of vulnerability do you see here? 
POSSIBLE ANSWER:      
SENSITIVITY – Due to a lack of heat tolerance and the water demands for cattle, they are the most highly sensitivity animals during a severe drought event. 
ADAPTIVE CAPACITY –  A mixed species herd reduces risk and is an adaptive response to climate stress. In the event of a severe drought or flood, some animals have a better chance to survive, particularly the small animals during a drought. This is a widely known local adaptation now used by herders throughout African regions that are very dry, such as the Sahel region.

SLIDE 17 – RICE CROP
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might rice be vulnerable to such a climate event?        

POSSIBLE ANSWER:
Rice requires lots of water and therefore would suffer badly during a major extended dry period, such as a drought. Rice could also suffer badly from a prolonged flood that could drown the plants if they are immersed under water for an extended period.  The heat tolerant variety would do much better during periods of extreme heat, and possibly survive in a mild drought.

3.  What, if any, dimension/s of vulnerability do you see here? 

EXPOSURE – Highly stressed rice plants due to heat and dry conditions are evident in the photo on the left. 

SENSITIVITY – Rice is a wet season crop that requires a lot of water. It is considered to be most sensitive to an extended dry period, and less sensitive to wetness. The improved crop on the right is less sensitive to heat since it is an adapted heat tolerant variety. 

ADAPTIVE CAPACITY – The comparison of the two photos clearly shows adaptation by use of the heat tolerant variety of improved rice. 


SLIDE 18 – SHADED COFFEE
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might this coffee crop be vulnerable to such a climate event?        

POSSIBLE ANSWER:
This is a native coffee variety that should be well adapted to local growing conditions. The use of shade from other trees would help it withstand extreme heat and intense sunlight. Therefore it is less vulnerable to intense heat and drought, but could still be vulnerable to extreme flooding. It would depend on whether this variety also withstands or is well adapted to extreme moisture and wet conditions.

3. What, if any, dimension/s of vulnerability do you see here?
ADAPTIVE CAPACITY – Intercropping of this coffee variety with other tall trees provides shade that is needed for the crop to grow well. This is an adaptive practice that improves the growth and yield of high quality beans from this tree. Use of a native variety should also be well adapted to local climatic conditions. However, it is also possible that it is a lower yielding variety. 

SLIDE 19 – INTERCROPPED AGRICULTURAL SYSTEMS
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might this mixed cropping system be vulnerable to such a climate event?        

POSSIBLE ANSWER:
Depending on the mix of crop varieties planted, these systems may be less vulnerable than a mono-crop system to different climate extremes of drought and flooding. Mixing crops that have different levels of heat and moisture tolerance reduces risk and increases the chance of survival and harvest of at least one crop. 

4. What, if any, dimension/s of vulnerability do you see here?
ADAPTIVE CAPACITY – More diversified cropping systems are better adapted to climate variability and the extremes of drought and flooding, lessening the likelihood of total loss at harvest time if one fails. 


SLIDE 20 – SHELTER
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might these dwellings be vulnerable to such a climate event?        

POSSIBLE ANSWER: 
The mud hut on the left would be most vulnerable to flooding, while the thatch structure on low stilts would be better protected. It is possible that the elevated structure could be more vulnerable to storms during extremely high winds, so the degree of vulnerability depends on the nature of the climate exposure, or stress. 
3.  What, if any, dimension/s of vulnerability do you see here?
SENSITIVITY – The hut on the ground would be more sensitive to flooding than the elevated structure. However, the elevated structure may be more sensitive than the hut during high winds. Therefore, the degree of sensitivity varies according to the nature of the climate stress, or type of exposure.
ADAPTIVE CAPACITY – Again, the degree of adaptation depends on the nature of the climate stress. The elevated structure is better adapted for flooding, and is also designed to house and protect poultry and small animals under the structure. However, the hut would be better adapted under strong storms with high winds. Therefore, the degree of adaptation depends, like sensitivity, on the nature of the climate stress or exposure. 

SLIDE 21 – WELLS
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might these wells be vulnerable to such a climate event?        

POSSIBLE ANSWER:
The hand dug well on the left would highly vulnerable to flooding, while the elevated well is protected to some degree from flooding. Also, contamination of water supply would be much greater for the hand dug well during flooding, which could result in outbreaks of cholera, etc. The borehole is protected from contamination during floods. 
During drought conditions, hand dug wells are usually shallow and can dry up easily, whereas boreholes are usually deeper and continue to provide water during drought spells. 

3. What, if any, dimension/s of vulnerability do you see here?
SENSITIVITY – The hand dug well is highly sensitive to flooding and water contamination. Depending on well depth, it may also be very sensitive to drought conditions as well. The borehole would be much less sensitive to climate extremes, and is well protected from contamination.

ADAPTIVE CAPACITY – The elevated borehole clearly demonstrates a positive adaptation to both flood and drought conditions, as well as protection of water supply. The major constraint would be the cost and resources needed to build such a well. 


SLIDE 22 – WOODEN BRIDGE
1.  Ask participants to think of a climate event, i.e., an exposure (drought, flood, storms with high winds, and changes in rainfall or temperature).

2.  How might this bridge be vulnerable to such a climate event?        

POSSIBLE ANSWER:
This bridge may be highly vulnerable to a severe flood event and would most likely be washed away. This could prevent farmers from getting their crops to market. 

3. What, if any, dimension/s of vulnerability do you see here?
SENSITIVITY – The wooden construction of this bridge is highly sensitivity to major flooding and would disrupt access to markets, affecting food supply and food security. 
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