


To the Facilitator: Change the date on the first and second slides so they are 
accurate.  

For this module series you will need to arrange the classroom so that the 
participants can easily move their individual tables or seats together to engage in 
group work.  The module uses a combination of collaborative activities and 
facilitator-led discussions,  and so the participants will need to be able to shift 
from their small groups to the plenary efficiently and without interrupting the 
flow of the modules. 

Module 4. 

Estimated TIME:

1.5 days

Materials Needed:

--Whiteboard and markers
--Flipchart
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The first part of this module focuses on assessing vulnerability, which is the next 

stage after scoping.  Assessing vulnerability to climate change is important for 

defining the risks posed by climate change.  It enables practitioners and decision-

makers to identify the most vulnerable areas, sectors, and groups.  This in turn 

allows adaptation options to be targeted at specific contexts.  In other words, the 

vulnerability assessment has two basic functions. 

 1.  The first basic function is to help build an understanding of the 

nature of vulnerability, including the driving factors behind vulnerability. 

 2.  The second basic function is decision support, which helps 

communities identify and select strategies for managing vulnerability.   

 

One of the concrete outputs of this first part is a list of ―priority vulnerabilities‖ 

for your city or district.  This list of priority vulnerabilities allows you to begin 

the process of developing strategies for addressing those vulnerabilities, which is 

the focus of the second part of the module.   

 

In the second part of the module we will be focusing on developing strategies for 

developing resilience and for addressing priority vulnerabilities.  We will stress 

the systems approach, rather than sectoral approaches.  We will define a number 

of principles of resilience that will help you develop holistic and systemic  
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strategies for addressing climate change vulnerabilities.   

 

The purpose of this module is two-fold.  First, we want to demonstrate a framework for 

conducting vulnerability assessments in your jurisdiction that can be used to describe 

primary areas of vulnerability in your CCAR-DRR plan.  Second, we want to establish a 

procedure for conducting future vulnerability assessments that can be included in the 

CCAR-DRR plan as well.  This procedure will help to establish a standard, transparent, 

accountable, and participatory method for conducting vulnerability assessments.   

 

The learning objectives for this module are to 

 

• Explain how the concepts of exposure, sensitivity, impacts, and adaptive capacity are 

used in developing a climate change vulnerability assessment 

• Describe procedures for conducting an actual vulnerability assessment for a specific 

area 

• Describe procedures for setting priorities among community vulnerabilities 

• Contrast conventional ―predict/protect‖ approaches to CCAR and DRR to a 

resilience-building approach 

• Identify and explain the key characteristics that can make urban systems more 

resilient to the impacts of climate change 
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This slide briefly reviews the material from the last module.  The facilitator 

should ask the participants to summarize the important parts of the previous 

module, and make sure that everyone understands the purpose of the last module.   
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1. We will walk through a step by step framework for conducting vulnerability assessments.  

There are a number of techniques for conducting vulnerability assessments.  These can be 

broadly categorized into ―top-down‖ approaches, which include Global Climate models that 

are useful for projecting future vulnerability, and ―bottom up‖ approaches which rely on 

local information to assess current vulnerability.  The most effective vulnerability assessment 

will combine elements of both top down and bottom up approaches.  In fact, in a previous 

module we actually began a top-down approach by looking at climate change impacts for our 

localities.  In general, top down approaches help you understand what you are vulnerable to, 

and bottom up approaches help you understand how you are vulnerable.   

 

2.  Measurement is a tricky issue for some of these variables.  For example, vulnerability is a 

theoretical concept that can‘t be directly measured or observed, so instead of measuring 

vulnerability directly, we have to figure out a way of mapping vulnerability to observable 

concepts.  In other words, we have to find indicators for vulnerability.  In the last module we 

discussed some of those indicators: exposure, sensitivity, and adaptive capacity.   

 

3.  We are also going to develop a sample list of the primary vulnerabilities in your 

city/district.  What systems, groups, areas, and assets are most vulnerable?  Identifying these 

primary vulnerabilities will enable you to prioritize the systems, groups, areas, and assets to 

focus on first.   

 

4.  Lastly, in the second part of the module, we are going to discuss some principles of 

resilience that will help you in developing system-oriented strategies for addressing the  
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priority vulnerabilities you have described.   
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In this module we are going to explain the different steps in conducting a 

vulnerability assessment.  Then we will provide some examples drawn from 

vulnerability assessments that have already been conducted so that you can see 

what has worked in other places.  We will have several collaborative activities 

over the course of this module that will help you organize the information and 

methods for your own vulnerability assessment.  By the time we finish this 

module, you should have a good ―head start‖ towards conducting your own 

vulnerability assessment.   

 

There are numerous methods for conducting vulnerability assessments.  We have 

included several examples in the resource pack.  The approach here is to conduct 

a ―hybrid‖ vulnerability assessment.  This means that it has both qualitative and 

quantitative components.  The quantitative component is a relatively 

straightforward mathematical approach that will be detailed in this section.  The 

qualitative aspect is a narrative description of the various aspects of 

vulnerability.   



In the overall cycle of developing a Climate Change Adaptation and Resilience 

Plan, we are currently in the vulnerability assessment stage.  Vulnerability 

assessments help to define the nature and extent of the climate change threat that 

may harm a given system, providing a basis for developing strategies and 

measures that will address the harm.   

6 



This slide describes the steps in conducting a vulnerability assessment in the 

Philippines.  The example provided is the Quezon City vulnerability assessment 
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Before the discussion begins the facilitator will give a broad overview.  Each of 

the bullets will come in individually.  Quickly go over the steps of the 

vulnerability assessment.  We are going to be following it up with more slides 

and maps, but the facilitator should make the point that there are a number of 

different ways to do vulnerability assessments.  The specific method and tools 

will depend on a number of factors, as discussed in the scoping module.  In this 

module we will review some common features of vulnerability assessments that 

have been conducted by UN agencies, USAID, and other organizations 

throughout the world, with a special focus on Southeast Asia.  The facilitator 

should also make the point that the vulnerability assessment will require some 

more background information than we have available to us, but that it should be 

a participatory process.   

 

One of the key points to make about the vulnerability assessment is that the 

concepts we are dealing with are difficult to measure; they are somewhat abstract 

and hence you can‘t ―see‖ them.  So a major task with vulnerability assessments 

is to find indicators for the elements of vulnerability (exposure, sensitivity, 

adaptive capacity, etc).  You should be able to operationalize these indicators 

with information that you already have, or that you can obtain.   
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The facilitator can add that exposure in the context of climate change is limited to 

potential climate threats, but that there are many other non-climate related risks or 

threats, such as earthquakes and urban fires.  Exposure may depend on the nature of the 

threat (e.g., an increase in temperature) to people, places, and things or ‗assets,‘ and the 

extent to which the threat will increase in the future (e.g., in intensity and/or frequency).  

When we discuss exposure, we will address three simple questions: 

 

1. Who and what is at risk? 

2. What are they at risk from? 

3. When are they at risk? 

 

When determining exposure, it is important to have as much accurate information about 

not only disasters and emergencies that have occurred in the past, but also about what 

might happen in the future.   

 

Encourage a discussion of exposure.  Exposure includes considerations of who, where 

(which places in a town or city), and what ‗things‘ or assets are likely to be at risk from 

different kinds of climate threats.  Ask the participants what contributes to exposure.  

Ask the participants if there are social, economic, and/or political processes that 

contribute to increased exposure.   
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The first major component of exposure is the ―who and what‖ dimension.  For 

example, if the threat you are addressing is flooding, what areas could potentially 

be flooded?  In the case of flooding, determining exposure might be as simple as 

developing a map which illustrates flood potential with assets and areas that 

could be inundated.  Other threats are more difficult to map, such as droughts.   

 

These are stilt houses in Manila Bay.   

 

Are you familiar with scenes like this?  If you live in a coastal area, do people 

built stilt houses like this?  Who lives in houses like this?  Why do they built 

these types of houses?  What other marginal areas do people settle in that might 

expose them to climate change impacts?  Examples might include river edges 

and steep hill slopes.  How does your city address these types of problems?  Is it 

the government‘s responsibility to do anything about this?  Why or why not?   

 

What are some ways that exposure could be decreased? 

 

Source is http://www.newstimes.com/news/world/article/Hundreds-of-thousands-

flee-from-Philippine-typhoon-5622181.php 
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A second component of exposure comes from the threat itself.  Different 

hydrometeorological threats create exposure in different ways.  For example, flooding is 

relatively straightforward, but there are different levels of flooding.  In your exposure 

analysis, if you are addressing flooding, you might want to think about different flooding 

scenarios.  These scenarios can be drawn from the statistical record, or they might be drawn 

from the memories of people in the community.   In the United States it is common practice 

to plan for floods using statistical data that indicate ―50 year floods‖, ―100 year floods‖, and 

―500 year floods‖ (among others).  These numbers refer to the estimated return period based 

on statistical records.  So your exposure map might include several different flooding levels.  

Or, in the case of tropical storms, it might account for different storm magnitudes and 

trajectories.   

 

Remember that an important consideration in developing an exposure map or profile for the 

future is to figure out a way to account for expected changes from climate change.  For 

example, in your area, flooding might be expected to be more intense.  Or you may 

experience sea level rise and coastal inundation.  How might you factor these considerations 

into an exposure map?   

 

This is a lighthouse, and it is obviously exposed.  However, this structure probably has a 

better chance of surviving the big wave than the stilt houses in the previous structure.  

What‘s the difference between the two situations?   

 

Do you think it would be a reasonable solution to replace all of the stilt houses with hardened  
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structures like the lighthouse?  Would that fix the problem?   

 

This is a famous picture that was in Life magazine in the early 1990s. 
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Another aspect of exposure that you should take into consideration is the temporal aspect.  

Are there times of the year in which exposure is greater?  For some hazards, such as flooding 

and tropical storms, the answer is likely ―yes‖.  In addition, when you are thinking about how 

climate change may alter exposure levels, you should include estimated time frames in your 

exposure map.  For example, for coastal inundation, you may develop a map with several 

overlays representing sea level: the current sea level; estimated sea level in 10 years; 

estimated sea level in 30 years.   

 

This is a picture of the 2011 Bangkok flood. First ask the participants what they think this 

refers to.  In some instances they might be at risk seasonally, as in the case of seasonal floods 

and downpours.  In other words, exposure is not just about the geographic location, it‘s also a 

time issue.  Note that in most places these threats are anticipated and expected, but one of the 

key points about climate change is that the timing of monsoons changes, as does the intensity 

of rainfall.  Facilitator:  Make sure to discuss this point thoroughly.  In places that have a 

wet season and dry season, an anticipated impact is that there will be more rainfall over a 

shorter period of time.  The rainy season will get shorter and the dry season will get longer.   

 

So it‘s important to understand that existing infrastructural, social, and economic patterns 

and systems might not be prepared for these new temporal changes.   

 

Ask the participants to describe the most exposed areas/assets/groups in their city/region.  

Ask the participants if the are more  vulnerable times of the year.  If there are differences of 

opinions make sure to make a note of them and give the participants an opportunity to justify 

their answers.   
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Photo is from Wikipedia: http://en.wikipedia.org/wiki/2011_Thailand_floods 
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How best to answer the question ―what areas are most exposed to the threat‖?  

Will the answer vary depending on the threat?  How?   

 

Maps are quite useful for determining the extent of geographic areas exposed to 

threats such as sea level rise or flooding.  However, it is more difficult to map the 

exposure of certain groups of people (e.g. the elderly).  Therefore a hybrid 

vulnerability assessment includes both maps of exposure, which contribute to a 

quantitative determination of vulnerability for geographic areas, but also a 

qualitative, narrative discussion of exposure as well.   
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Some areas or assets might be indirectly exposed to the threat as well.  For 

example, if a power station that is directly exposed to the threat goes down, then 

it will not be able to provide power to areas that are not directly affected by the 

flood.   

 

This picture is of a flooded power station during the big Bangkok flood in 2011.   

From the Bangkok post.   

 

http://www.bangkokpost.com/multimedia/photo/262686/a-bird-eye-on-the-

floods 
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Here‘s an example of an exposure map (that is being used as an evacuation map) 

for New York City that was developed after the remnants of Hurricane Sandy 

struck the city in 2012.  The storm, which was unprecedented in its strength and 

scale, caught virtually everyone by surprise and caused a tremendous amount of 

damage.  Though the New York City Area had sophisticated evacuation and 

disaster management plans in place, they did not account for a storm like Sandy, 

which most analysts agree was strengthened by processes associated with 

climate change.   

 

After the storm, New York City updated their risk maps.  The map in this slide is 

based on updated storm models from the US National Weather Service, and 

depicts areas at risk for flooding based on the most up-to-date data on elevation 

and high tides.  As you can see here, the map accounts for several exposure 

scenarios (i.e. different flooding levels).   

 

Source: Wall Street Journal. 

http://online.wsj.com/news/articles/SB1000142412788732476660457846121054

3507752 
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Another example comes from the US city of Boston.  This map, like the 

evacuation map of New York City depicted in the previous slide, was developed 

in response to Hurricane Sandy.  Boston was also impacted, but not as severely 

as New  York City.  The reason is that the storm‘s surge struck New York City 

and the surrounding area during high tide, whereas it struck Boston five hours 

before high tide.  Thus it is very clear that the timing of the event made a big 

difference. 

 

In response, city officials developed a map showing Boston‘s mean high high 

water (MHHW) level plus 5 additional feet (1.52 meters). (The ―mean high 

higher water‖ or ―mean high high water‖ refers to the average of the higher high 

water height each tidal day observed over time.) This corresponds to the level of 

inundation that would likely have struck the city had Sandy hit during high tide.  

To this MHHW layer was added an additional buffer to account for a potential 

2.5 (.76 meters) foot increase in sea level resulting from climate change.  Thus, 

the new map layer featured MHHW plus 7.5 additional feet (2.286 meters), as 

can be seen on the map in this slide.   The 2.5 foot estimate for future sea level 

rise is based on some middle-range projections for Boston.   

 

This map is from the city‘s ―Climate Ready Boston 2013‖ plan.   
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Although the previous two examples utilize Geographic Information Systems (GIS) and 

some sophisticated data inputs, there are many different methods for mapping exposure, 

including top-down, computer mapping technologies that use remotely-sensed (satellite or 

aerial photography) imagery, and ―bottom up‖ community mapping technologies.  The type 

of mapping you use will depend on the scale and objectives of your vulnerability assessment.   

 

The upper right hand picture is a community mapping exercise in India. 

 

The right hand picture shows a crop calendar from Malda District in India.  This type of 

calendar can be used to catalog information about temporal aspects of exposure.  For 

example, if there are projections that the length of the rainy/dry season may change in your 

area in the future, this type of calendar can help provide information about how farmers 

might be exposed to the changing seasons.   

 

The bottom left picture is a Flood Insurance Risk Map (FIRM) map from Wilmington, 

Delaware.   

 

The bottom middle picture shows community members validating maps that have been 

prepared by the city.  This is important because it illustrates the participatory stage in a top-

down mapping product; though the maps are produced through a technical process, they are 

shared with the community, and the community has input into the final product.    
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This is Wikimapia, which allows users to create polygons for free.  This sort of 

no-cost technology can be used to enable community-level stakeholders map 

exposed/sensitive areas based on their local wisdom.  If the room is equipped 

with internet, the facilitator may choose to demonstrate this web-based platform.  

Local users, including participants and partners in the community, could use a 

technology like this to describe areas that are exposed to local flooding events.  

This sort of easy to use technology could also be used to map areas exposed to 

high winds.   

 

The URL for Wikimapia is 

http://wikimapia.org/#lang=en&lat=33.702100&lon=-116.171200&z=12&m=b 

 

The screengrab here is from where one of this course‘s designers (Bettinger), 

conducted fieldwork.  He has made several polygons on the map representing 

key locations in the town.   

 

A potential useful resource demonstrating how wikimapia can be used as a risk 

predictor and damage/resilience assessment tool is available at 

http://serc.carleton.edu/integrate/workshops/risk_resilience/activities/82123.html 
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Upper right is another community mapping activity in Bangladesh.   

 

Lower right is mapping of traditional territory of the yukpa people in Venezuela 

 

The picture on the left is a community map from a conservation project in 

Sungai Gelampeh, a village in Jambi Province in Indonesia.   

 

Community mapping is a low-tech, easy-to-teach, participatory, and transparent 

way of collecting information for vulnerability assessments.   
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In some cases mapping might not be possible or necessary.  If your vulnerability 

assessment focuses simply on assets, then you might use a checklist like the one 

shown from the US.  This exposure matrix provides a list of public assets and 

infrastructure, with a simple ―yes-no‖ indicator to show if the asset is located in 

an exposed area or not.  This type of matrix could be applied for each individual 

threat for you area, or it could be applied to all threats in one matrix.  
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This is another example of an exposure matrix.  This one provides a bit more 

detail, as it shows exposure to different levels of flooding as well as the 

responsible agency for the asset or infrastructure that is exposed.  Not only is this 

matrix useful for prioritizing exposed areas and assets, but it could also be useful 

in simulation activities that help planners, disaster managers, and other officials 

prepare for different flooding scenarios in the future.  It provides an easy-to-use 

catalog of all the assets that will be physically exposed to different levels of 

flooding.   
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For some threats, simple mapping might not work.  For example, maps are really useful for 

showing potential flood zones, and can be used to create simple projections and scenarios.  

Moreover, floods very clearly impact specific areas.  But what about a threat that is not 

easily mapped?  You can map too much rain, but how do you map not enough rain?  In other 

words, water stress, droughts, heat waves, and some other threats are likely to be exacerbated 

by climate change, but how do you map them?   

 

Exposure to threats like water stress, droughts, and heat waves can be illustrated by area, a 

better approach might be to assess exposure with respect to critical inputs (which we 

discussed in module 3), or on subpopulations or groups.  This is where the principles of 

systems thinking come into play.  For example, when we think about water stress or drought 

in cities, the biggest impact is probably on the water supply.  If the water supply is directly 

affected, there are also sorts of follow on effects.  So if you can determine how exposed your 

water supply is to water stress, you can begin to understand the follow-on effects as well.   

 

How might you measure the exposure of your water supply?  The table on the slide is taken 

from Albany, New York‘s climate change vulnerability assessment and shows details of the 

water supply for several cities and towns in New York State.  The chart shows average 

demand, storage capacity, and the number of days the supply will last without inflow.  When 

compared to future projections for water stress or drought scenarios, this type of information 

can help city officials determine how exposed they are to threats like water shortages or 

stress. 
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One of the key parts of most vulnerability assessments is that they rely on 

―scoring‖ or ―measuring‖ characteristics associated with vulnerability.  As we 

will see, this allows for a relatively straightforward and transparent assessment 

of vulnerabilities, which can be used to prioritize areas, assets, or groups for 

action.  It is important to realize that scoring is a subjective activity, though, and 

that there are no perfect ways to do it.  The way that you score or rate the 

exposure of different assets, places, groups, etc, completely depends on the goals 

of your vulnerability assessment.  There are many different ways to measure 

exposure.  The best method for choosing a system for scoring exposure is one 

that involves a broad range of stakeholders.   

 

For the example on this slide, you will need to work with your team to decide 

what each of the different rating categories refer to.   
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Makassar‘s exposure assessment was done for each kecamatan, and used a 

simple binary rating (yes-no) for each of the main threats they identified.  Each 

subdistrict in the city received 1 point for each threat that it was deemed exposed 

to.  This totals were then combined to find an exposure rating to all threats.  This 

is a simple, transparent way to measure exposure.   

 

At this point the participants should move into their breakout groups to work on 

Worksheet 4.1: Estimating Exposure.  Move the participants into breakout 

groups of 4-5 people each.  Each group should have a Valenzuela information 

pack, since the activity focuses on a case study in of Valenzuela city in the 

Philippines.  This case study focuses specifically on flooding.  Tell the 

participants that we want to utilize a hybrid approach to assessing vulnerability 

in this case; that is, to determine vulnerability of areas we will use a 

mathematical, geographic approach, similar to that which is illustrated by the 

Makassar and Kupang examples.  However, in order to determine vulnerability 

for targeted critical systems and groups, we will use a narrative approach for 

determining vulnerability.   

 

Thus in the Valenzuela example, one part of determining exposure will focus on 

using maps to determine areas that are exposed.  However, a second, narrative 

part of exposure will be a description of how critical systems and groups are  
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exposed.  Critical systems might include the following: 

 --Fresh water, drainage, sewerage 

 --Electrical system 

 --Healthcare system 

 --Transportation infrastructure (getting in and out of the city).   

 

In thinking about these systems, functions and services, how would you go about 

describing exposure? 

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  Find out 

more about YKK at www.kotakita.org. 
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This is an example of a simple rating system that was used to rate exposure to 

flooding in the Quezon City, Philippines, vulnerability assessment.  Note that it 

also includes non-quantitative descriptive information.   
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Here are two additional examples from the Quezon City, Philippines 

vulnerability assessment.  The map on the left shows total capital stock, or the 

value of assets in each Barangay (sub-municipal administrative unit), where as 

the map of the right shows the location of important facilities in the city.   
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As noted in the last module, there are all sorts of quality, low or no cost tools 

available for conducting the top-down portion of your vulnerability assessment.  

Here on this slide we see a tool developed in the UK that uses 

hydrometeorological and spatial planning data that is generally available at the 

local level to generate projections for surface runoff and surface temperatures, 

which could be very useful in estimating exposure to flooding as well as the 

urban heat island effect.   
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Refer to worksheet 4.1: Estimating Exposure. 

 

Facilitator:  Talk through each of the questions as the participants are working on them.  

Remember that the answers to these questions relate to flooding in Valenzuela.  Ask the 

participants to think about whether they would want to determine exposure for several 

different scenarios of flooding, and if so, how would you do it?   

 

Next, after addressing each of these questions, ask the participants to think about the 

municipality or region.  What threats would you want to gauge exposure for?  One of the key 

questions to address here will relate to the threats they are determining vulnerability for.  Do 

they want to determine vulnerability for one threat, or for multiple threats?  Ask the 

participants where they would obtain the information necessary for determining exposure 

for their locality.   

 

The outputs for this activity are: 

 1.  Answers to the questions on the worksheet 

 2.  A group discussion about the hybrid method of vulnerability assessment.  

The hybrid method includes both the geographical approach and the narrative approach.   

 3.  Reflection as to how one would go about determining vulnerability in 

the place where the training is taking place.   
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After determining measures of exposure, the next step is to ascertain sensitivity.  

On the slide we have a commonly used definition of sensitivity.  Sensitivity 

refers to how much an asset, area, or group, is affected by exposure to a hazard.  

In other words, ask the question ―to what degree will the exposed systems be 

significantly affected by projected changes in climate?”  A good, easy to 

imagine example of sensitivity has to do with sunburn, as is demonstrated in this 

picture.  Lighter skinned people tend to sunburn more easily than those with 

deeper skin tones.  You may have noticed this in the tropics.  This is because the 

skin pigment melanin absorbs UV radiation, which causes sunburn in people 

with less melanin in their skin.  Thus people with less melanin in their skin are 

more sensitive to sun, even though they may be exposed to the same amount of 

sunlight as someone with more melanin.   

 

Ask the participants if an asset or group can be exposed but not sensitive.  What 

would be an example of this? 

 

Ask the participants if an asset or group can be sensitive but not exposed.  What 

would be an example of this?  This one is a little more challenging.  An easy way 

to envision this would be to think about indirect impacts.  For example, if there is 

a drought that affects an agricultural region far away from the city, the residents 

of the city might not be exposed directly to the drought, but they may end up  
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paying much higher prices for food.  This is an example of sensitivity.  This is an 

important concept to think about because it underscores the fact that climate change has 

cross-sectoral (rural-urban, inter-agency) impacts and that the impacts aren‘t confined to 

discreet locations, and that there are complex, indirect impacts.   

 

The picture in this slide is from 

http://a3.files.beautyeditor.ca/image/upload/c_fit,cs_srgb,dpr_1.0,q_80,w_620/MTIzNjE

zMTkwMjQ1MjIxOTAy.jpg 
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Here are some important points to bear in mind when thinking about sensitivity.  

The participants may have already brought these up in the previous slide.  One of 

the key things to point out is that population dynamics and characteristics 

influence sensitivity, and so it is important to understand the relationship 

between population dynamics and vulnerability.  For example, the effects of 

increasingly frequent and intense climate hazards can be exacerbated by rapidly 

growing populations.  By understanding the relationship between population 

characteristics and sensitivity, you can develop more targeted policies and 

initiatives that more effectively reduce the impacts of climate change.   

 

Make sure to emphasize to the participants that In the vulnerability 

assessment process, participants may choose to define sensitivity using a 

qualitative scale (e.g. high, medium, low), or a quantitative scale (e.g. 1-5), but 

in any case it is important to have a key that explains what the rankings actually 

mean.   
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Igloo cartoon.  However, it is important to understand that exposure doesn’t 
necessarily equate to damage or harm.  Just the potential.  Some structures, 
systems, and groups are set up to be able to withstand exposure.  For example, 
this structure.  Does anyone know what this is (igloo)?  It has been built for 
particular conditions, and so there are some underlying assumptions about 
exposure and sensitivity that the builder had in mind when building this igloo.  
What were those assumptions? Can you think of some assumptions that your 
town or city makes to protect itself from climate risks or threats? 

 

Igloo from Wikihow:  http://www.wikihow.com/Draw-an-Igloo 
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In the first image we can see a barrier island.  A barrier island is a complex landform, but it 
is constantly in flux; always on the move.  It’s part of a coastal system, and it helps protect 
inland areas from erosion and the impact of storms.  It is very exposed, but is it sensitive?   
 
In this case the barrier island is sensitive, because the sands shift with the current, tides, 
and storm surges, but this sensitivity is part of the natural system response to stressors.  
The barrier island is part of a natural system.  The sensitivity becomes problematic for 
people when they build in this area, because building and infrastructure are not designed to 
consider the natural variability and sensitivity of the dune system.  Thus in many cases, 
people try to stabilize dunes or harden aspects of the environment, which decreases the 
system’s ability to change in response to natural forces.  Ask the participants if they can 
think of examples in which the natural sensitivity of one element in the system contributes 
to overall system resilience.   
 
However, in many instances, sensitivity to stressors is not necessarily a positive attribute.   
 
Note to facilitator:  This discussion is important because later on when talking about 
reducing vulnerability, we mention that decreasing sensitivity is one way of decreasing 
vulnerability.  However, exceptions exist in ecosystem services in which interventions to 
decrease the sensitivity of the system end up increasing vulnerability.  This is an example of 
maladaptation, which will be discussed later.  Another familiar example throughout the 
Asia-Pacific region is the conversion of mangroves to hardened shorelines.   
 

Barrier island image from http://geology.rockbandit.net/2008/09/15/how-barrier-islands-

such-as-galveston-work/ 

32 



In the next picture we can see a coastal area that has been armored with 
tetrapods.  This area is also exposed, but it’s not going anywhere.  In both of the 
images we see areas that are exposed to the sea and storms, but one is more 
sensitive to the impacts than the other.  This is the basic distinction between 
exposure and sensitivity.  This shows that one way to decrease system 
vulnerability is to decrease sensitivity by developing infrastructure.  Ask the 
participants if there are any drawbacks to this approach. 

 

--The facilitator might want to point out that sensitivity is not the same as 
vulnerability, and the barrier island is a good example.  The movement of the 
barrier island is part of a natural cycle and contributes to the overall resilience of 
the coastal system.  Thus high sensitivity can potentially contribute to high 
resilience since it allows the system to adapt to a disturbance or shock.   

 

Tetrapod image from Wikipedia: 

http://en.wikipedia.org/wiki/Tetrapod_(structure) 
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Note to Facilitator: for those who might not know this ‗children‘s tale‖ about 

the Three Little Piggies and the Big Bad Wolf…THIS SLIDE SHOULD BE 

CONSIDERED OPTIONAL.  This story was useful in the Philippines training 

where participants had heard the story; it was less useful in the Indonesia 

training. 

 

There once was a Big, Bad Wolf who wanted to eat three little piggies. So, to 

protect themselves, each piggy built a house and went inside to be safe from the 

wolf. But, the wolf came and threatened to ―huff and puff and blow their houses 

down!‖  

 

The 1st piggy built his house out of straw, which the wolf easily blew down, but 

the 1st little piggy escaped unseen to the 2nd little piggy‘s house, which was made 

of wood.  

 

So, when the wolf figured out that the 1st little piggy had escaped to the 2nd little 

piggy‘s house, he went over there and told them to come out or he would ―huff 

and puff and blow your house down!‖  Well, they didn‘t come out, of course, but 

he finally huffed and puffed hard enough to blow down their house. But, in the 

big pile of broken wooden beams and planks, the two little piggies ran off to  
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their brother‘s house, which was made of brick. Furious, the wolf went there when he 

figured out that he had been tricked again by the little piggies. Well, he threatened to 

―huff and puff and blow your house down!‖ But, he couldn‘t because it was too strong 

and withstood his attempts to destroy it. So, the three little piggies were all saved from 

the wolf! 

 

An interesting and hopefully similar parable for your town or city in the face of the Big, 

Bad Wolf of Climate Change!  
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Note to Facilitator: These three topics: People, Places, and Things, is used 

repeatedly throughout the VA process. Here we just want to briefly introduce 

each topic separately because there will be follow-up slides (many with photos) 

to bring more focus and detail to this introductory slide to ―Sensitivity.‖ 

 --Be certain to ask the participants why certain groups, including 

ethnic or cultural minorities might be more sensitive.   

 

Sensitivity is sometimes not as straightforward to measure or map as exposure.  

So your team will need to develop indicators for sensitivity.   

 

Key questions to address during the sensitivity analysis include 

 --How does climate affect the system you are analyzing?  Are 

there direct effects on people, places, assets?  Indirect effects?  Long term 

impacts?  Short term impacts?   

 --How does climate variability and extreme events affect the 

system you are analyzing? 

 --Will climate change affect sensitivity?  How?   
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Children are a vulnerable sub-population.  They are vulnerable for a number 

of reasons: 

 

 --Their education can be disrupted by climate change related 

events (upper left picture from UNICEF: 

http://learningforpeace.unicef.org/resources/the-role-of-education-in-protecting-

children-and-communities-when-disaster-strikes/) 

 --They also may suffer emotional or psychological trauma.  

(Picture from growingmychild.com, which has a guide to helping children facing 

disasters. http://www.growingmychild.com/childrenanddisasters.htm) 

 --Children, especially young children, are often more sensitive to 

negative health impacts of disasters. 

 

Thus how might you create an indicator based on the sensitivity of children?  

One simple technique that is used in many vulnerability assessments is 

simply to count the number of children in a given area.   
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This is a picture from the aftermath of Hurricane Katrina, one of the most 

devastating disasters in US history.  Immobile hospital patients, disabled people, 

and the elderly were particularly hard hit in this situation because many care 

facilities did not have appropriate procedures and plans for dealing with the 

massive flooding caused by the hurricane. 

 

Source: http://archive.firstcoastnews.com/news/article/325866/6/Gulf-Coast-

marks-8th-anniversary-of-Hurricane-Katrina 
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Ask the participants to reflect on the scene in the image on this slide.  Is this 

something that is familiar to them in their cities?  What sorts of challenges do the 

people living here face?  What sorts of challenges do they pose for the resilience 

planning process? 

 

Sensitivity in the this slide can exist on a number of different levels, and might 

be direct or indirect.  In the case of disadvantaged groups, they may be directly 

sensitive because their homes may be of substandard construction, or they may 

live in flood prone areas.  They might be indirectly sensitive because they may 

be at increased risk of disease, or the services that they depend on might be cut 

off during an emergency situation.   

 

What are they exposed to, and how are they sensitive? 
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In other cases sensitivity might be more straightforward.  Your vulnerability 

assessment may be targeted at specific businesses of types of facilities.  For 

example, this map shows potential flood exposure in Wilmington Delaware 

superimposed over hazardous material sites.  The hazardous material sites are 

places where chemicals and other materials are produced, used, or stored.  They 

have been judged to be particularly sensitive to flooding, so this particular 

vulnerability assessment pays special attention to them.   

 

This map combines exposure with sensitivity to highlight facilities for special 

attention.   
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Your vulnerability assessment might focus on certain segments of the population, 

as an effort to highlight or identify social vulnerability.  For example, this map 

shows the population of people over the age of 65 in Hertford County, in North 

Carolina.  Or it might use the presence of large concentrations of certain 

demographic groups as an indicator of sensitivity. 

 

This type of map could be combined with an exposure map, for example, a flood 

map, to prioritize areas for assisted evacuation.   

 

What other demographic or socio-economic indicators might be used as an 

indicator of sensitivity for a specific geographic area?   
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Sometimes groups of people might be more sensitive based on their occupation.  

For example, USAID‘s vulnerability assessment for Uganda focused on farmers.  

The exposure analysis revealed that temperatures would likely shift upwards in 

the future, and that there would be more rain in the dry season as well.  So the 

sensitivity element of the vulnerability assessment addressed how these changes 

would affect harvest times and productivity of 8 important crops upon which 

local farmers depend.  In addition to these indicators of sensitivity, the study also 

looked at how moisture and temperatures changes could affect pests and diseases 

that tend to pose the greatest risks to the crops under review.   

 

The eight crops were then ranked according to a number of criteria, including 

importance for food security and importance for livelihoods.  In this way the 

assessment team was able to develop indicators for sensitivity to climate change 

for both food security and livelihoods.   

 

The diagram on this slide is from the USAID-supported vulnerability assessment 

for the agricultural sector in Uganda.  The assessment can be downloaded from 

the following link:  http://community.eldis.org/.5b9bfce3/ARCC-

Uganda%20VA-Report.pdf 
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Another proxy that can be used for sensitivity is poverty.  This is a poverty map 

from Makassar‘s vulnerability assessment. 

 

This could simply be superimposed on an exposure map, or to come up with a 

more complex assessment, you could combine poverty with other proxies, such 

as percentage of elderly amongst the population.   

 

Ask the participants where they might find this sort of information. 

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  

Find out more about YKK at www.kotakita.org. 
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Again we turn to Makassar, where they identified several proxies for sensitivity.  

They then used a simple binary rating and summed the sensitivity for each 

section of the city.  By adding up all of the scores, the team was able to create a 

numerical score for sensitivity.   

 

Remember that the Makassar team also created a numerical score for exposure.  

So the scores for exposure and sensitivity can be combined (usually multiplied) 

together to develop a total potential impacts score for each geographic area of 

the city.   

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  

Find out more about YKK at www.kotakita.org. 
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Here are some general questions for discussion for developing indicators for 

sensitivity.  The facilitator may use these as discussion questions, recording 

answers on the white board or flip charts.   
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ACTIVITY:  Here the participants will complete worksheet 4.2, Estimating 

Sensitivity.  This activity also focuses on the Valenzuela City case study, and so 

the information used will be the same if you are using the Valenzuela case study.  

If the participants are working on a local case, ask them to discuss sensitivity in 

the context of the threats they have identified for their localities.   
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Refer to Estimating Sensitivity worksheet. 
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Defining impact.  Impact is the product (the result of) exposure combined with 

sensitivity. Point out that Impact is the product of exposure and sensitivity.  So it 

follows that there would be two potential ways to address impacts: the first 

would be to decrease exposure.  The second would be to decrease sensitivity.  

Ask the participants if they can think of approaches that would broadly fall into 

one of these two categories, or both.   

 

Impacts can be direct or indirect.  The facilitator can ask for some examples of 

each.  If the participants have a hard time generating indirect impacts, the 

facilitator should prompt them.  For example, if a road is washed out, what is the 

impact on food security?  Examples of impacts include loss of life and damage 

due to storms, flooding, fire, or earthquake; famine or disease; failed systems 

such as energy supply, food distribution, water supply and wastewater treatment, 

trash collection/disposal, medical and emergency services, etc.   

 

This is also a good place to utilize some sort of concept mapping or impact chain 

activity so that the groups can discuss direct and indirect impacts.  The impact 

chains from module three could be useful here.   
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In the procedure that we are working through, impacts are treated as a function 

of exposure and sensitivity.  Not all vulnerability assessments work this way, and 

in some cases this procedure might not accurately account for all impacts.  

However in many cases this straightforward approach will be sufficient, and will 

be relatively easy to implement. 

 

Here is an example of an impact scoring matrix.   
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In Makassar, through their deliberative stakeholders involvement and 

consultation process, they addressed not only the direct impacts of climate 

change and natural disasters, but the indirect, or secondary effects as well.  The 

secondary and primary impacts were discussed in shared learning dialogues and 

brainstorming sessions which included a wide range of stakeholders.   

 

TO THE FACILITATOR:  Choose some of the primary and secondary impacts to 

read to the participants.   
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This map represents an effort to map potential cascading impacts.  The colors on 

the map represent wildfire risk, green is low and yellow is high. 

 

The red dots represent specific places with hazardous materials, and around 

those hazardous materials sights buffer has been created where the potential 

threat from the hazardous materials could pose a threat to residents. 

 

These areas represent places that have been targeted for protective actions.   

 

This map is from Hertford County, in North Carolina.   
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This slide describes a few questions for analyzing impacts in the vulnerability 

assessment.  At this point the breakout groups should begin working on 

Worksheet 4.3: Estimating impacts.  This worksheet will take 20-30 minutes, 

followed by the debrief discussion on the next slide.   

 

Note from Maumere, Indonesia training: This activity was skipped in the 

Maumere training.  This activity can be considered optional, especially if you 

decide to conduct some sort of impact mapping exercise using impact chains.  

The point of this part of the module is to develop a list of not only direct impacts, 

but also indirect impacts.  This list will help the participants develop different 

strategies in the second part of module 4.   
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Refer to Estimating Impacts worksheet 

 

EXAMPLE FROM MAUMERE TRAINING:  In the Maumere training the 

facilitator did not use this exercise but rather used the questions to guide a 

plenary discussion.  This is an acceptable options in this case. 
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The capacity of a community or system to cope with a disturbance and to 

respond and recover from it by adapting, learning, and transforming itself in 

order to maintain its essential functions, identity, and structures.  Adaptive 

capacity is the way that an asset, group, or area is able to respond to an impact.   

 

This is another way of thinking about ‗resilience.‘  The facilitator should ask for 

some examples. 

 

Ask the participants the following questions and make notes on the 

flipchart/whiteboard: 

 

What attributes of a person would might them cope with a major personal shock 

or change?  A personal shock or change might include losing one‘s job, losing 

one‘s home to a fire or flood.   

 

What attributes of a community increase their adaptive capacity? 

 

What attributes of an asset or urban system (e.g., water treatment, energy supply, 

food distribution, etc.) would increase its adaptive capacity or resilience to  
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various climate or disaster risks? 

 

Some examples of adaptive capacity might include the following: 

 --Knowledge of climate risks, conservation agriculture skills, good health 

to enable labor 

 --Women‘s saving and loan groups, farmer based organizations, 

traditional social support mechanisms 

 --seed and grain storage facilities 

 --Micro insurance; diversified income sources. 
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Click to bring the images in.  

 

The first image is of rice barns from the Tana Toraja area on Sulawesi in 

Indonesia.   

Credit: Wikipedia http://en.wikipedia.org/wiki/Rice_barn 

 

The second image is a rotating savings and credit association for women in 

Pakistan. 

Credit: Reboot. http://reboot.org/2012/11/08/informalizing-financial-services/ 

 

The last image is a 2005 adaptive capacity map from the International 

Development Research Center.  From this we can see that there are significant 

variations in adaptive capacity throughout SE Asia.  The variables used to 

determine this index are income per capita, literacy, life expectancy, poverty, and 

inequality.  Ask the participant what these variables would have to do with 

adaptive capacity (if anything).   

 

Credit: PreventionWeb 

http://www.preventionweb.net/english/professional/maps/v.php?id=7874 
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This image is a diagram from Canada‘s government web-resources on climate 

change resilience.  It describes how some of the key aspects of adaptive capacity 

go together.  Ask the participants to discuss this diagram.  What aspects of 

adaptive capacity could the government help with?  How?  Could community 

groups help with these aspects of adaptive capacity? 

 

Remind the participants that an effective way of decreasing vulnerability is to 

increase adaptive capacity, and there are a number of different ways to do this.   

 

Credit: http://www.nrcan.gc.ca/environment/resources/publications/impacts-

adaptation/reports/assessments/2008/ch2/10319 

Note that this is a good reference on climate change concepts.   
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To measure adaptive capacity you need to gauge the ability of an individual, group of 

people, different places and urban systems or functions to respond to impacts.  Adaptive 

capacity is specific to a given context and time; it is not static. It changes in response to 

different economic, social, political and institutional conditions from country to country, 

and community to community. 

 

Adaptive capacity is often considered to the component of vulnerability most amenable 

to influence, and so it provides a key entry point for adaptation planning.   

 

Key questions to address when assessing adaptive capacity to climate impacts include 

 1.  Who needs to adapt? 

 2.  What are the barriers to adaptation 

 3.  What appears to enable adaptation processes?   

 

BRING IN THE FIRST BULLET: Point for discussion:  Ask the participants to 

consider what ‗things‘ or elements would contribute to a town‘s capacity to adapt or 

cope with a severe stress or shock, and become more resilient? Ask them if it might 

include some of the items mentioned in the 1st bullet, and provide some examples.   

These might include money (resources) to better prepare or protect oneself, a better 

education, higher income, or access to assets like cars, health care, or other technologies, 

or social assets such as social safety networks associated with neighborhoods, school, or  
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churches, and local customs and traditions. At the community or town level, it might include 

strong, accountable, and transparent governance structures, good leadership and leaders with 

vision, and involved communities and civil society organizations. 

 

BRING IN THE SECOND BULLET.  We focus on the adaptive capacity of institutions and 

agencies, which is expanded upon in Modules 4 and 5.  However,  here we can briefly describe a 

few factors that can influence an agency‘s (or individual‘s) ability to respond effectively to 

climate change impacts.  Understanding these elements of adaptive capacity help us to determine 

overall vulnerability, which in turn allows us to identify strategies and priorities for developing 

potential policies, plans, and projects to build greater resilience.  Ask the participants to identify 

some examples.  These might include the following: 

 --managerial (institutional) ability to respond efficiently and effectively? 

 --access to financial, technological, and information resources? 

 --Infrastructure and physical assets, such as vehicles and equipment? 

 --An enabling political environment that supports building greater resilience? 

  

NEXT BULLET.  How might you gather data about adaptive capacity?  There are a number of 

ways; you can use available data to estimate adaptive capacity. However, one of the most 

important ways is through direct contact with experts or representatives of target groups with 

knowledge or perspectives you want or need to determine adaptive capacity.  Focus groups and 

key informant interviews are useful tools. 

 

 

Some key questions to address about adaptive capacity include 

 --How have the key environmental, socio-economic, and developmental issues 

been addressed in the past? 

 --What response measures currently exist to deal with climate variability and 

hazards? 

 --Have the response measures specifically addressed the identified hotspots? 

 --How effective have the response measures been? 

 --What factors have determined the effectiveness of identified response 

measures?   
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Note to Facilitator: What we have done here is used a combination of scoring 

approaches to build a simple scale to rate the relative adaptive or coping 

capacity of various groups of people, places, or things. This aggregate score can 

be arrived at by considering any or all of the elements or aspects that a 

workgroup or committee decides is appropriate, such as do they have financial 

resources with a given shock or slower change over time? Do they have access to 

infrastructure and other physical assets, such as cars or equipment to help them 

prepare for, or recover from, a shock? Can they get medical treatment for injuries 

or illness, and/or emergency responses to their needs for temporary housing, 

food, and/or water, etc.? It‘s the answers to these types of questions that allow us 

to distinguish roughly whether one group of people, or area within the town or 

city, or critical urban system has greater or lesser relative adaptive or coping 

capacity.   

 

We have adopted a 5-point scale with a simple descriptor and a color coding 

system to indicate their relative capacity. Different scales (e.g., 1 – 10), 

descriptors (from simpler to more complex and articulated descriptions of what 

constitutes each level), and colors (ranging from just three to as many as are 

deemed reasonably distinguishable). Stress to the course participants that these 

are only examples, and that they should experiment with, or adjust them, as they 

wish or they best.  
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Important Points about “good process leading to good results” and “false 

precision”: It is recommended that workgroups or committees incorporate the views, 

inputs, and perspectives of as many different affected or interested groups of 

stakeholders as possible. We recommend the Shared Learning Dialogue process, 

described before. This is just a continuation of the same process as before. 

 

Secondly, it is probably best to stay away from overly complex or highly differentiated 

scoring scales (say from 1 – 100 points, or with 20 or 25 different colors, or different 

descriptive categories) as these things are hard to know with any precision, accuracy or 

certainty. Thus, one can easily fall into the trap of ―false precision,” that is, of making it 

seem like they know or can estimate Adaptive Capacity (or Exposure or Sensitivity to a 

lesser extent) with such precision, accuracy, or certainty. It is illusory. However, that 

said, it is still possible and useful to make rough or crude distinctions between one group 

of people, places, or things in terms of their Adaptive Capacity (or Exposure or 

Sensitivity for that matter).    
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In the Kupang, Indonesia vulnerability assessment, access to electricity was used 

as an indicator for adaptive capacity.   

 

Would this be a useful indicator in your context?  Why or why not?  Where 

would you get the information? 

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  

Find out more about YKK at www.kotakita.org. 
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Another indicator used in the Kupang, Indonesia vulnerability assessment for 

adaptive capacity was access to healthcare.  This map is from Kupang, and it 

indicates the number of residents per community healthcare centers.   

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  

Find out more about YKK at www.kotakita.org. 
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In Makassar a variety of bottom up tools were used to determine adaptive 

capacity in each kecamatans (sub-municipal administrative unit).  They 

addressed several forms of adaptive capacity: 

 

Autonomous: this is things that people do themselves 

Collective: These are community level interventions.   

Institutional: refers to the available of services in the community.   

 

Ask participants for examples of autonomous, collective, and institutional 

adaptive capacity and make certain that they understand this concept.   

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  

Find out more about YKK at www.kotakita.org. 
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This matrix is intended to help you identify possible adaptive capacity deficits. 

On the horizontal axis are listed some urban management agencies. These 

agencies are known by a variety of names, depending on the country or city. 

Needless to say, not all relevant agencies are listed. The vertical axis lists some 

generic types of capacity. Not all capacities are listed. 

  

To identify possible capacity deficits, the Shared Learning Dialogue Group, Core 

Group or other local government experts would identify specific deficits for 

specific agencies. For example, the Water Management Department may not 

have maps of the all the areas of the city served by water distribution lines—or 

areas NOT served. The Urban Planning Department may not have the needed 

cartographic skills or equipment to map areas of the city that have become 

exposed to flood hazards because of new developments and changing climate 

conditions. For each relevant cell in the matrix, the analyst could write one or 

more pages summarizing the deficits and suggested options indicating how the 

deficits might be addressed.  
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At this point the breakout groups should start working on Worksheet 4.4: 

Estimating Adaptive Capacity. 

 

The worksheet should take approximately 20 minutes, followed by the debrief 

discussion on the next slide.   
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Refer to Estimating Adaptive Capacity worksheet 
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This slide presents a review of exposure, sensitivity, and adaptive capacity, along 

with some of the considerations that factor into each of these.  This is just a 

general overview slide for review to ensure that the participants have good 

examples of the types of considerations that factor into exposure, sensitivity, and 

adaptive capacity.   

 

Source:  Carter, T.R. and Mäkinen, K. 2011. Approaches to climate change 

impact, adaptation and vulnerability assessment: towards a classification 

framework to serve decision-making. MEDIATION Technical Report No. 2.1, 

Finnish Environment Institute (SYKE), Helsinki, Finland, 70 pp 
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Vulnerability is a function of the character, magnitude, and rate of climate 

change and variation to which a system is exposed, its sensitivity, and its 

adaptive capacity. 

 

Remind the participants that we are talking through the steps of a ―hybrid‖ 

vulnerability assessment.  For the quantitative aspects of vulnerability, a 

vulnerability index will be determined by the scores for exposure, sensitivity, 

adaptive capacity, and impacts.  This is really useful for determining the 

vulnerability of entire geographic areas.  However, the quantitative analysis of 

vulnerability should be complemented by a qualitative, narrative explanation that 

focuses on the priority groups (people) and assets that you identified during the 

scoping phase of the assessment.   
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This picture is of children in Tacloban after Super Typhoon Haiyan, known in the 

Philippines as ―Yolanda‖.   

 

What made Tacloban vulnerable? What makes particular social groups vulnerable? 

 

Ask the participants to brainstorm groups that would be most vulnerable in this situation.  

Then ask the participants to imagine a disaster that has afflicted their home country.  The 

participants should know a significant amount about the local/national disaster, and so 

the facilitator should ask the participants who the most vulnerable groups were, and why 

they were vulnerable.  Write the answers on the flipchart or white board.  These groups 

might include women, the elderly, disabled (mentally and physically), those without 

extended family networks, migrant laborers.  These groups would be vulnerable for a 

variety of reasons, including the fact that they don‘t have support networks, and also the 

fact that the government that provides support services for them has its capacity severely 

diminished by the hurricane.   

 

Photo is from NPR. http://www.npr.org/blogs/thetwo-way/2013/11/09/244118213/super-

typhoon-leaves-more-than-100-dead-in-philippines 
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This picture is from a landslide in Rio de Janeiro in Brazil in 2010.  Ask the 

participants if they are familiar with a scenario such as this one.  Ask who the 

most vulnerable groups are in these situations.  They may point to the people 

living or working on the slope.  However another important thing to point out (if 

the participants don‘t point it out) is the road that has been washed out.  What 

impacts might that have?  Often recent migrants and the poor are the ones who 

are building on step and unstable slopes.   

 

Source:  http://www.dailymail.co.uk/news/article-1264146/Brazil-floods-95-

dead-Rio-Janeiro-flooded.html 
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This picture is of a flooded power station during the big Bangkok flood in 2011.   

This vulnerability affects critical infrastructure.  Ask the participants what the 

direct impacts of the flood are on this particular structure.  Then ask them what 

indirect impacts it would have if the power generating facility went down.  We 

know that the power facility is vulnerable, but who else is most vulnerable if the 

power station is compromised? 

 

From the Bangkok post.   

 

http://www.bangkokpost.com/multimedia/photo/262686/a-bird-eye-on-the-

floods 

68 



Here is the straightforward product from the Makassar vulnerability assessment.  

Remember, the vulnerability ratings here are a ―mathematical‖ outcome of the 

rating systems the team devised for exposure, sensitivity, and adaptive capacity.   

 

At this point the breakout groups should work on worksheet 4.5: Estimating 

Vulnerability.  The exercise should take approximately 20 minutes, followed by 

the debrief on the next slide.   

 

Note from Previous Trainings: The facilitator in the Maumere, Indonesia 

training did not use this exercise.  Instead the facilitator guided the participants 

through the development of a narrative description of vulnerability for Maumere, 

which is an important part of the vulnerability assessment process.  However you 

choose to handle this section, the outcome should be a list a description of 

different types of vulnerabilities to the threat that has been identified.   

 

This map, and all of the excerpts of the Kupang and Makassar City vulnerability 

assessments, were produced by and provided courtesy of Yayasan Kota Kita, an 

Indonesian NGO that specializes in urban governance and capacity building.  

Find out more about YKK at www.kotakita.org. 
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Refer to Estimating Vulnerability worksheet 
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At this point the breakout groups should work on worksheet 4.6: prioritizing 

vulnerabilities.  The worksheet provides some guiding questions for the groups 

to discuss.   
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Refer to Prioritizing Vulnerability worksheet 
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This slide summarizes the outputs from the vulnerability assessment and was 

developed for the Quezon City, Philippines training.   

 

This table was developed by and included courtesy of the School of Urban and 

Regional Planning of the University of the Philippines, Diliman. 
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It is important to reiterate at this point that the steps we are working through in these 

modules are meant to demonstrate the procedure.  The quality of the CCAR process is 

ultimately subject to the quality of the outputs from the earlier steps, especially the 

Vulnerability Assessment (VA).  We reiterate that all of these processes need to be based 

on principles of the Shared Learning Dialogue (SLD) approach of accountability, 

transparency, and meaningful participation.  If the VA isn‘t rooted in these 

principles, it will result in sub-optimal evaluation of vulnerability priorities and the 

selection of the most appropriate, advantageous CCAR options.   

 

In this section we are going to be discussing the formulation of options for the CCAR 

process.  We‘re going to start off by looking back at several of the threats that you are 

most likely to face in the coming years.  In many places these threats have already been 

manifested.  We‘ll then discuss some of the most common approaches to addressing 

these threats.  As we work through this discussion, please bear in mind the topics we 

discussed in Module 2; in particular the points we‘ve been making about systemic 

impacts and ripple or cascade effects.  As we discuss the threats and the common 

interventions, ask yourself if these interventions do anything to address systemic impacts 

and/or cascading effects.   

 

We will then review some principles of CCAR and talk about how these principles can 

be incorporated into increasing adaptive capacity and resilience to climate change 

impacts.   



Here‘s where we are in the overall process.   

 

Introduce the section by putting it in the context of the larger risk reduction and 

resilience building framework.  Discuss the steps that we have completed.  In 

this section we will focus on identifying options for high-priority vulnerabilities.  

We will discuss establishing robust criteria for ranking these options, and then 

how to apply some tools to implement these options.  

 

 

When thinking about developing adaptation strategies, the conventional 

approach has been the impact-project approach, which is an ad-hoc method of 

adaptation.  While there is definitely a role for ad hoc, specific projects to 

respond to climate impacts, it is more effective to systematically build resilience 

in urban settings given the uncertainties surrounding its impacts.   

 

In this section we are going to discuss both the ―predict and prevent‖ approach as 

well as a more flexible systemic approach to developing resilience that builds 

upon the resilience principles we developed in the first module.  We will discuss 

how resilience principles can complement ―predict and prevent‖ approaches and 

highlight some climate change considerations that should be taken into  
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consideration when developing CCAR options.   

 

Thus, the things that we discuss in this section today should be considered 

complementary.  One way to think about traditional planning approaches and 

resilience-based approaches comes from the UK Climate Impacts Program (UKCIP), 

which considers two overarching categories of strategies: 

 

1.  Opportunities to build adaptive capacities.  This involves developing the 

organization‘s ability to respond effectively to climate change challenges and covers 

such things as awareness raising, skill development, data collection, monitoring and 

evaluation, and research. 

 

2.  Implementation of adaptation actions.  This focuses more on taking concrete, 

practical steps to reduce vulnerability to climate risks.  It includes technical, engineering 

or bio-engineering solutions, planning and policy tools, design and operational 

(maintenance) approaches, risk-spreading insurance measures, and managing incentives 

and sanctions in urban systems. 
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The facilitator should highlight each of these points individually and should 

encourage discussion of each point before moving on to the next question.   

 

The first step is to identify types of adaptation options to address the most 

pressing climate change threats.  There are many different approaches to 

addressing threats; we will discuss the strengths and weaknesses of different 

types of approaches in different contexts.  We will talk about how to address the 

threats by using a framework of ―people, places, and things‖ that draws on a 

systemic understanding of municipal functions.  The facilitator should elaborate 

on the first step by explaining that one of the most important skills we want to 

develop is the ability to tailor specific adaptation approaches and management 

tools to address sources of uncertainty.  This involves learning the strengths and 

weaknesses of different types of approaches, and also how they can be used to 

complement one another in developing a portfolio of adaptation strategies and 

resilience building measures.  Then in this module the participants will propose 

their own adaptation strategies for the climate change threats we explored in 

previous module. 
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Facilitator:  This video is optional if the participants do not have a 

command of English, or if you do not want to translate.  The topics are 

worthy of discussion, though.   

 

Video to set the stage.  This video is called ―Flood lines—Urban Adaptation in 

Hoi An, Vietnam.  It is 14 minutes long. 

URL: https://www.youtube.com/watch?v=BHhJ6HJ8ReA 

 

Before the video begins, ask the participants to pay attention to the video so 

they can identify the threat, the types of problems that arise from the threat, and 

the kinds of impacts and vulnerabilities.  Also ask them to look for ―ripple 

effects‖, and how the people and the city have dealt with different threats 

(through their adaptive or coping capacity). 

 

After the video the facilitator should initiate a discussion of the aforementioned 

questions.  Additional questions for discussion could include: 

 

--How do you think the nature of the threat will change in the future? 

--Is the city making adequate preparations?  Give some examples. 
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--What aspects of the threat are uncontrollable?  Over what aspects of the threat could 

city authorities and residents exert some control?  

--Are there examples of adaptive social networks?   

--Do you think it would be possible to apply the framework we discussed in the last 

module to this situation?  How would you do it? 

--What do you think the role of the government should be in addressing this issue?  What 

about the residents? Civil society and the private sector? Others?   

--What sorts of natural ecosystem support systems did you see, and what is their role?   

--Who are the stakeholders who have been involved (or not included) in the resilience 

building process? 

 

Some important points to potentially bring up if they are not discussed by the 

participants: 

--Impervious surfaces 

--Saltwater intrusion 

--Canalizing the river 

--Maladaptation 

--Social equity issues 
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One approach to developing climate change adaptation options is to focus on 

short-term impacts on people, places or things. This is the ―predict and prevent‖ 

approach to adaptation that is often used for immediate or short-term impacts 

such as more frequent or more intense flooding, Strategies are developed to 

reduce hazard risks to vulnerable communities or individual groups, such as 

those unable to evacuate easily. Likewise, short-term measures may be taken to 

protect significant places, such as temples or other places of cultural or 

historical significance or critical facilities such as hospitals or energy 

infrastructure. 
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Increased precipitation, denser urban settlements, inadequate drainage interact to 

increase the frequency and severity of urban flooding. 

 

Settlement patterns, urbanization and changes in socio-economic conditions have 

all influenced observed trends in exposure and vulnerability to climate extremes. 

How vulnerable is this community? The stilts on which the houses sit may 

protect them from normal flood events, but even small flood events may isolate 

them from surrounding communities. 

 

IPCC. 2012. Managing the Risks of Extreme Events and Disasters to 

Advance Climate Change Adaptation. A Special Report of Working Groups I 

and II of the Intergovernmental Panel on Climate Change. New York and 

Cambridge: Cambridge University Press, p. 7. 

 

This report can be downloaded as a PDF from https://www.ipcc.ch/pdf/special-

reports/srex/SREX_Full_Report.pdf 
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The most common method of adaptation in urban areas has been the ―predict and 

prevent‖ (sometimes known as the ―predict and protect‖) approach.  This 

involves determining what the potential threats are (including their magnitude 

and duration), and designing strategies to respond to the threats.   

 

Vulnerable communities such as those in the previous slide can be protected in a 

variety of ways, including: 

 

1. Prohibit or restrict development—designate area wide hazard plans or 
regulations that restrict or prohibit development. How realistic is that for 
informal communities such as the one in the previous slide? 

2. Elevate—houses can be elevated to protect them from floods using stilts as 
this slide illustrates. In urban areas, adding a second storey can sometimes 
provide a measure of protection from episodic flooding. 

3. Hazard Proof design—houses and communities can be strengthened to 
resist the impacts. Some jurisdictions enact building standards that require 
new buildings to incorporate building standards designed to reduce the 
impact of floods, winds and other impacts. 

4. Siting –Specific siting decisions can reduce the vulnerability of homes, critical 
infrastructure, etc. 
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5. Retreat/relocation—For some long-term threats, such as sea level rise or rapid 
coastal erosion, cities may require or encourage the relocation of vulnerable 
communities or groups.  

6. Create buffers—buffers such as dikes, seawalls or revetments can provide protection 
to some buildings or services. 

 

With regard to all such strategies, determining how such strategies will be implemented 
is critical. Will the government itself design protective structures or facilities. Will more 
stringent building standards be required and enforced by government? Will relocation of 
communities be subsidized by government? How will protection or accommodation 
strategies be financially supported? 

 

Note that predict and protect strategies are extremely useful in some instances, but we 
must exercise caution when using them.  The uncertain nature of climate change 
impacts in the future makes it difficult to predict with certainty the timing, magnitude, 
and duration of many threats.  Moreover, new threats may emerge.  Conventionally, 
disaster risk reduction planning relies extensively on past experiences with disasters as a 
guide as to how to prepare for future events and conditions.  When developing options, 
be sure to consider levels of uncertainty.  When uncertainty is high, predict and protect 
might not be the most appropriate approach, or it should be complemented by other 
strategies that are better equipped to cope with uncertainty.  In the following slides, we 
will discuss some guiding principles for designing these types of resilience strategies.   
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Predict and prevent strategies that focus on people pay attention to the fact that 

some individuals and groups are particularly vulnerable to hazards, such as 

floods, because they have limited mobility. Older or disabled residents may have 

difficulty in evacuating from floods. 

 

Droughts and heat waves are another climate threat in some areas.  Higher 

temperatures can lead to dehydration and heat stroke—the leading causes of 

weather related deaths. Urban areas are typically warmer than surrounding areas. 

Higher temperatures can also lead to increased electrical use for fans and air 

conditioners—which can increase air pollution. Other potential impacts can 

include increases in ozone, changes in particulate matter. 

 

What can be done? What strategies? Education/awareness to remind vulnerable 

populations of the need to consume more water and juices. Identification of 

homes and communities in which particularly vulnerable populations are located 

so they can be assisted or evacuated as needed. Developing cooler shelters---and 

communicating this to vulnerable populations. Other strategies? 
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In some cases, cultural and/or economic value may require that certain cites be 

protected.  In the case of critical infrastructure, like port facilities, and in the case 

of important socio-cultural heritage sites, the expense and technical acumen 

required to implement protection strategies may be warranted.   

 

To protect a cultural treasure in Thailand, a flood wall of reinforced concrete 

wall acts as a barrier against floodwaters. Floodwalls are usually built in lieu of 

levees where the space between the land and floodplain is limited. 

 

Some valuable places may require special protection. How do we determine 

which places to protect? How do decide which protection strategies are most 

effective? 
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Critical infrastructure, such as energy transmission facilities, can be protected 

against episodic flood events as part of a short-run adaptation approach. Over 

time, communities need to identify critical infrastructure and insure that there 

effective strategies for longer term protection have been planned. 
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Temporary berms and other means can sometimes be used to protect critical 

infrastructure.  However, are these types of measures sustainable over the long 

term?  Will they be effective if threats become more severe or frequent? 

 

Next we will discuss some principles and approaches that can be used to 

augment the conventional predict and prevent approach to building resilience 

and adaptive capacity.   
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In many cases, however, predict and protect strategies are prohibitively 

expensive and technical not feasible.  In other cases they may be ―band-aids‖; in 

other words, they represent short term and unsustainable solutions.  In other 

cases, these strategies might be politically attractive in that solve an immediate 

problem, but this is troublesome if the solution ignores longer term threats.   

 

Adaptation as resilience building offers a broader, more comprehensive approach 

to urban climate adaptation. We explore ―resilience building‖ in this section. 
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ISET: Current approaches to urban climate adaptation tend to perpetuate the 

―predict and prevent‖ paradigm that is associated with geo-hazard engineering. 

Hence current approaches tend to focus on technical responses to particular 

climate hazards, such as coastal protection works in response to sea level  rise. A 

focus on specific project can deflect attention from existing systemic weaknesses 

or institutional failures. The project approach may also overlook the incremental 

and compound effect of building resilience through multiple efforts over time. 

[pp. 32-33] 
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Resilience building requires us to focus on larger urban systems, rather than 

specific sectoral assets or geographic areas.  A focus on systems provides the 

opportunity for longer term, more sustainable approaches to urban climate 

adaptation.  In many cases, systems approaches are more effective, better 

incorporate existing local skills, resources, and knowledge, and also are more 

cost effective over the long term (though in some cases the initial investment 

might be quite high).   

 

Urban systems include infrastructure and ecosystems that support the high 

density of human occupation and economic activity in cities. They are essential 

in creating the productive opportunities central to urban life. When these systems 

are fragile—when there functioning is easily disrupted—people reliant on them 

are put at risk. Resilience of vulnerable groups can be improved by strengthening 

resilience of systems on which they depend. [See Institute for Social and 

Environmental Transition [ISET]. 2013. Climate Resilience Framework: 

Training Materials. Series 2: Understanding Vulnerabilities and Risk. Boulder, 

CO: ISET, 93. 

 

These materials can be downloaded as a PDF at http://i-s-e-

t.org/file_download/2be743a8-e371-4b4f-a921-de1bc410507e 
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Adapted from Moench, M, S. Tyler, et al. 2011. Catalyzing Urban Climate 

Resilience: Applying Resilience Concepts to Planning Practice in the ACCCRN 

Program [2009-2011]. Boulder, Bangkok: ISET. 

 

 

Key assumption is that exposure to climate change is more complex than it may 

first appear. ―Some of the greatest stresses on urban area from climate change are 

likely to be indirect, incremental or both. They will emerge as a consequence o 

distant changes that are translated to urban areas through interlinked systems as a 

result of global markets, supply chains, and dependency on remote ecosystems or 

wider infrastructure networks. In addition exposure to individually minor climate 

effects, in aggregate or in combination with other stresses, may cause systems to 

‗tip‘ [i.e. become unstable and lose key structural or functional characteristics.‖ 

ISET, 36] Hence, we must focus not just on the hazard, but on the context of 

systems, urban agents and institutions in which it exists. 

 

Institutions: 

 

More than just formal organizations.  Institutions refer to the formal and informal 

rules or conventions that structure human behavior and exchange in social and  
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economic interactions. Institutions can be formal or informal, overt or implicit and are 

created to reduce uncertainty and to maintain continuity in the social order. 

  

Formal institutions include laws and administrative regulations that, for example, where 

new urban developments can be located, rules governing the standards of quality to be 

maintained in construction materials and processes. Informal and implicit institutions 

often govern how neighbors deal with each other, expectations about how members of a 

community coordinate and cooperate and what constitutes ―neighborly‖ behavior. 

  

Where institutions of property are well-defined, contracts, laws and informal rules 

govern how private property can be used and by whom. Where property institutions are 

not well defined as when households occupy state land or unused private property to 

establish communities, institutions of property are less well defined. In these 

circumstances communities may develop informal institutions governing resource access 

and use and how community decisions are made.  

  

Think about what formal and informal institutions are likely to be most important in 

adapting to climate change.  
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Adapted from Moench, M, S. Tyler, et al. 2011. Catalyzing Urban Climate 

Resilience: Applying Resilience Concepts to Planning Practice in the ACCCRN 

Program [2009-2011]. Boulder, Bangkok: ISET. 

 

Exposed systems may include water, transport, communications, waste disposal, 

drainage, etc. as well as wetlands, mangroves, reefs, watershed and other 

ecological services and systems.  
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Adapted from Moench, M, S. Tyler, et al. 2011. Catalyzing Urban Climate 

Resilience: Applying Resilience Concepts to Planning Practice in the ACCCRN 

Program [2009-2011]. Boulder, Bangkok: ISET. 

 

Ecosystems services: For example, near-shore coastal areas may be over-fished; 

drought conditions may cause people to withdraw groundwater beyond 

sustainable limits; increased flooding may lead to larger levels of soil runoff that 

smothers coral reefs. 

Organizational capacities including specific knowledge and skills, but it might 

also include the ―capacity‖ of the organization to engage in effective long-range 

planning. 
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ISET, 93. Instructor may want to provide local examples of these vulnerabilities. 
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In the next few slides we will examine a water system as an example of an 

urban system which can be made more resilient.  The water system has a 

number of parts and inputs, and critical operating assumptions.  As we step 

through each of these elements of the water system, think about how they 

could be vulnerable to climate change.   

 

Image of a water system. Water systems are vulnerable to natural and manmade 

events. Supplies can be disrupted due to floods, spills, wildfires, and landslides. 

Transmission pipes may be damaged by landslides, floods and earthquakes. 

Treatment plants can be submerged when levees break, sometimes requiring 

weeks or months of service.  
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Water and wastewater infrastructure systems are essential for sustaining the 

economic and social viability of a community. Communities can generally 

accommodate short-term disruptions. Water systems are supplied by either 

surface or ground water. Water systems treat and store the water and move it to 

the end user through a system of pipelines. Wastewater operate in reverse, 

collecting wastewater , and moving it through a system of pipelines and pump 

stations to a treatment plant and discharged into a receiving water.  

 

What else, if anything, should be considered part of the system? 

 

Source: Community Resilience Planning Guide for Water and Wastewater 

Systems: Executive Summary—Volume II 
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Rainfall recharge groundwater aquifers. Groundwater wells tap aquifers an 

supply water to individual households or public water systems. Rainfall also 

gathers in streams, rivers and lakes and is sometimes impounded by dams as 

drinking water. Water intake structures in lakes or rivers the convey source water 

to treatment facilities. Surface water quality can be impacted by natural and 

manmade disasters which can cause contamination of surface and groundwater 

sources. In surface water systems, flooding can increase turbidity and 

contaminants such  as petroleum and nutrient and organic matter can overwhelm 

treatment operations and and pose a public health risk.  Source: 

www.interantionalrivers.org [Nam Leuk—Laos] 

 

Facilitator:  Ask how water supplies are vulnerable to climate impacts (e.g. 

drought, sediments from increased erosion due to deforestation) 
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Large diameter transmission pipelines carry raw water from source to treatment 

plant and treated water to storage facilities before branching out into smaller 

distribution pipelines. Depending on the system, these pipes can vary greatly in 

size. Transmission pipes are constructed of welded steel, reinforced concrete, 

concrete cylinder or cast iron. Typically, these pipelines are buried making 

inspection difficult and repairs difficult. Burial of pipes reduces their 

vulnerability to hazards such as typhoons, but hazards causing landslides, such as 

earthquakes, floods and long-term heavy rain or wildfire can damage 

transmission lines. 
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Water treatment plants process raw water from groundwater or surface water 

supplies to meet water quality standards—and sometimes to improve taste. Water 

treatment processes depend on the raw water source, removing pathogens, 

organic or inorganic contaminants, chemicals and sediments. Water treatment 

plants are often vulnerable to flooding because of their location near water 

sources. Electrical control systems may be damaged due to flooding resulting in 

loss of functionality and service outages.  Source: www.Intecc.com 
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Pumping stations are used to raise water from one elevation to a higher 

elevation. A pump station typically consists of a simple building that houses 

pumps, motors that power the pumps, pipes, valves and associated mechanical 

and electrical equipment. Loss of electrical power due to any type of hazard 

event can prevent operation. Floods that damage pumps and electrical equipment 

can also prevent operations. 

 

Source: wateronline.com 
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Water utility systems use finished water storage tanks and reservoirs to balance 

water demand with water production capacity.  Water from these tanks and 

reservoirs in the distribution system are drawn down during times of peak usage 

and recharged during off-peak hours.  Storage facilities may be vulnerable to 

high winds as well as earthquakes and floods—depending on the type of 

construction and location. 

 

Source: www.panoramino.com   [Pakistan] 
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Smaller diameter water distribution lines carry treated water from transmission 

pipelines to neighborhood, commercial and industrial areas. Service connectors 

with meters branch off distribution pipelines to serve individual customers. 

Leaks and breaks are the two primary concern of distribution pipelines. 

 

 www.hindutimes.com 
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Break into small groups for about 15 minutes to discuss these questions. 

 

Question 1: Participants are most likely to indicate that general decline of water 

supply is the most obvious and immediate impact. Some might also identify 

reductions in supply for specific users. 

 

Question 2: Secondary impacts: possibility of less water for key uses such as fire 

suppression and other key users such as hospitals; increase risk of wildfires; 

health impacts such as increased risk of heat stroke and dehydration; reduction in 

supply of some key agricultural products. Possibility of increased pathogens 

associated with poorly functioning wastewater systems. 

 

EXAMPLE FROM MAUMERE TRAINING:  These questions were used for 

small group discussion because Maumere is currently experience drought.   
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We talked about how climate change impacts threaten urban systems.  

  

This section focuses on how to develop climate adaptation strategies that make 

urban systems  more resilient. Resilience is summarized as: ―…the ability of 

people, organizations, or systems to prepare for, respond, recover from, and 

thrive in the face of hazards.  The goal is to ensure the continuity and 

advancement of economic prosperity, business success, environmental quality 

and human well-being despite external threats‖ (Arup and Siemans 2013,5).   

  

The central idea behind resilience is that both system infrastructure and 

operational procedures are vulnerable to a particular range of risks and require 

specific solutions to withstand future shocks and stresses.  In other words there 

are off-site variables that must be considered when thinking about  building 

systems resilience.  

 

How do we build resilience adaptation strategies? 

 

There are several key characteristics of resilient systems.  A key consideration in 

the resilience approach is that it not only addresses the vulnerability of people,  
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places, and assets to specific projected climate conditions, but it also builds the capacity 

of the system to respond to unexpected outcomes.   

  

Robustness refers to the ability to withstand impacts of hazards without significant 

damages or lack of function.   

  

Redundancy refers to spare or latent capacity (or the ability to manage increased loads) 

that can absorb sudden surges in demand or partial lack of supply.   

  

Diverse and flexible systems are those that can supply services via a number of 

pathways using distributed resources and multifunctional equipment.  If one pathway 

fails, another can be used to achieve the same service.   

  

Responsiveness in operations refers to systems that are able to learn and adjust to 

changing conditions, incorporating short feedback loops and controls at multiple points, 

enabling transparency of performance data and rapid adjustment to maintain 

functionality in the midst of a crisis or emergency. Responsiveness also refers to post-

emergency reflection and learning, and institutionalizing procedures to evaluate and 

learn from emergency activities that have taken place. 

 

 A final component of resilient systems is coordination, which means that knowledge 

and planning are shared among agencies and across jurisdictions so that responses are 

integrated for mutual benefit.  Coordination also enables the other elements of resilience 

and allows for quick response to failures.   

  

Safe failure refers to system components that break or shut down gradually without 

ripple or cascading impacts on the rest of the system.   

  

Let‘s examine each of these characteristics of resilience and show how they can lead to 

successful adaptation strategies. We will integrate into our discussion a separate 

framework that is often used to categorize adaptation strategies: accommodate, protect, 

and retreat. Whereas the protect-accommodate-retreat strategies apply to infrastructure, 

a systems approach considers how infrastructure and management processes are linked 

to ensure the effective and efficient delivery of goods and services. 
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Resilience is defined by the IPCC (2007) as ―the ability of a social or ecological 

system to absorb disturbances while retaining the same structure and ways or 

functioning, the capacity for self-organization, and the capacity to adapt to stress 

and change‖.  A key assumption of the resilience building approach is that 

exposure to climate change is more complex than it may appear at first, with 

many ripple impacts and indirect and incremental impacts.  Resilience aims at 

achieving a desired state based on evolving capacities and changing 

conditions, in contrast to the identification of specific measures. 

 

Resilience compliments the ―predict and prevent‖ approach but also takes into 

consideration that adaptation is a social process, and so one must understand the 

social processes involved, which is often separate from being able to predict 

climate change impacts.  Resilience is very important for emergency response 

and the quick recovery of a community and its economy.   

 

Elements of resilience include 

 

--Safe fail.  Safe fail involves the ability to absorb sudden shocks without 

causing total system failures.  Another part of safe failure would be ―slow 

failure‖, which means that instead of having a sudden stoppage, a system  
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gradually or incrementally gives way.  This means that a system fails in a predictable 

and planned way that minimizes damage.  In other words, failure happens progressively 

rather than suddenly, with minimal impact to other systems.  Safe failure avoids 

―cascading failures‖, a series of events in which specific system components overload 

and fail.  Major electrical blackouts are typical of cascading failures.  Cascading failures 

can jump from one system to another; for example the failure of the electrical grid can 

cause major traffic disruptions and destroy communications.   An example of a safe 

failure would be when floodgates break, they do so in a way that channels floodwaters to 

uninhabited flood zones, perhaps damaging some property but protecting human lives. 

 

--Modularity.  This means that elements of the system can be replaced or repaired 

individually without having to replace or shut down the entire system. 

 

--Redundancy means that spare capacity exists for emergency situations, as well as 

spare capacity to meet incrementally increasing demand.  Redundancy also entails 

multiple pathways and variety of options for service delivery. 

 

--Flexibility and diversity means that essential tasks can be performed under a wide 

range of conditions.   Flexibility also implies the ability to change, evolve, and adopt 

alternative strategies in short and long terms in response to changing conditions and the 

ability to convert assets or modify structures as needed.  For example, key facilities like 

power generators are spatially distributed to ensure a single event won‘t shut down the 

whole system.  Another example would be multiple, geographically distributed water 

sources (ground and surface water) with pumping stations at multiple sites with 

overlapping service and an expandable fleet of water tankers.   

 

--Responsiveness and learning.  Responsiveness refers to the ability to re-organize, to 

re-establish function and sense of order following a failure.  The capacity to learn means 

that both individuals and institutions have the ability to internalize past experience and 

failures and use these experiences to avoid repeating past mistakes.  Responsiveness and 

learning also help to create an enabling environment for communities to participate and 

make decisions based on adequate risk information.   
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Let‘s talk about how some of the resilience principles might apply to a water 

system. 

 

Designing a more flexible and diverse system might involve developing 

additional water sources. This might include developing small dams to create 

additional surface water sources. How else might you create more system 

flexibility.  

 

Source: flickhivemind.net 
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Most urban water system suffer from leakages and wasted water. Installing new 

transmission or distribution lines or other infrastructure to reduce leaks and 

waste can insure a stronger, more robust system. In times of limited water 

supply, this can have a significant impact on the availability of water. 

 

Source: coll.distribution.jpeg 
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Redundancy refers to spare or latent capacity. Redundancy helps insure that a 

failure won‘t result in a total system failure.  

 

Source: Articles.economictimes.indiatimes.com 
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Redundancy can be highly organized to meet the needs of specific system users 

such as hospitals or schools. 

 

Flickrhivermind.net  Water delivery systems provide a type of system 

redundancy 
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In time of high heat, increased energy demands for air conditioners may result in 

temporary electrical shortages or blackouts. Lack of electrical power may reduce 

the pumping capacity in the water system could reduce the available supply of 

water even more. Hence a back up diesel powered generators can help insure 

continued water supply. 

 

Another example of safe failure is how elevators operate.  Under normal 

circumstances, conventionally elevators are pulled up by cables.  If the cable 

breaks, will the elevator fall, resulting in death/injury for the occupants?  No.  

The reason for this is that modern elevators have inertia lock systems that freeze 

the elevator in place if it begins to fall.   

 

Another example is the ―dead man‘s switch‖ found in many locomotive and 

subway control compartments.  In order for the train to move, a button must be 

depressed, a key turned, or a lever held in place.  If the motorman removes 

pressure, the train automatically stops.  

 

Circuit breakers and safety valves are other examples of safe failure 

mechanisms. 
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As part of determining how to make water systems more resilient, scientists and 

water specialists have to examine long-term weather trends to assess the 

potential for trends in weather patterns and the possibility of longer term drought 

conditions. Attention to long term trends in weather---as well as long term trends 

in water use patterns are critical to developing a more resilient water system. 

 

Building in system components that require a periodic review of new 

information, or reflection upon experience are useful ways of building 

monitoring and learning into systems.   
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Break into small groups. This activity might take half an hour. Collect and record 

the strategies. 

 

Example from MAUMERE:  In Maumere the participants in groups used the 

priority vulnerabilities that they had developed in the first part of the module to 

discuss and design some potential adaptations options utilizing the resilience 

principles.  These options were then used in subsequent modules.   
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Cascading failures occur when the failure of one asset or system triggers failures 

of other components or systems.  Cascading failures may occur within one 

system, such as a power grid, or between related systems. For example, reduced 

water makes fire control more difficult, can have serious impacts on emergency 

health care by increasing the number and severity of heat stroke and dehydration 

cases. Increased heat may also strain the energy grid. Cascading failures can 

result from failures in both physical and cyber infrastructure, and should be 

considered given (a) increasing interdependence of networks, and (b) more 

intense climate impacts.  For example, diverse infrastructure, such as water 

supply, transportation, and electivity are coupled together, and so when one 

system fails, it can easily affect the other systems. 
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There are at least five types of maladaptation, and each has an 

accompanying principle for avoiding maladaptation:  

• when an adaptation leads to increased emissions of greenhouse 

gases/ensure that the initiative does not increase emissions of 

greenhouse gases 

• when adaptation disproportionately burdens the most 

vulnerable/ensure economically and socially equitable initiatives 

• when the adaptation has high opportunity costs/avoid high-cost 

initiatives 

• when adaptation reduces incentives to adapt/increase incentives to 

adapt 

• when it sets in place path dependency/build flexibility into the initiative.   

 (Magnan 2014).   

 

In many cases, policies to address climate risks that stress short-term 

benefits and seek simple technological fixes to complex problems fail to 

significantly address multiple and interacting factors that affect system 

resilience and are thus maladaptive.  Adaptation actions can also 

potentially affect system resilience through downstream indirect effects,  
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through loss of diversity of different elements of adaptive capacity and through 

specialization that locks adaptation into particular technologies.   

 

The left hand picture shows a beach nourishment project.  These types of 

strategies are potentially maladaptative because they require repeated 

investment and are short-term fixes. 

 

The right hand picture shows a farmer with failed crops.  In this case, the 

government advocated a new, high yielding variety of seeds intended to increase 

production and hence raise incomes of farmers.  However, the new crop variety 

required more water than traditional crops.  At the same time, the rainfall regime 

was experiencing changes resulting in decreased water for irrigation.   
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Resilience building can involve improving the capacity and the will of urban 

agents to affect change.   

 

A climate resilience building program requires knowledge of who the urban 

agents are, the incentives that activate or constrain them, their motivations, 

values,  skills, capacities, resourcefulness, etc. Urban agents include individuals, 

households, businesses,  community and religious organizations, etc. 

 

Given reduced water supplies, for example, what should households do to 

conserve water? What might NGOs do to support increased community 

resilience? 

 

Source: ISET, 2013,  
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Several key capacities of urban agents  are critical in developing and maintaining climate 

resilience efforts. 

 

Responsiveness: capacity to identify problems, anticipate, plan and prepare for possible 

hazards or other events.  Ability to organize households and communities to prepare for 

hazard events such as ability to protect physical assets, understand evacuation routes, 

anticipate and prepare for need for food, water, medication and shelter, for example. 

  

Resourcefulness: capacity to mobilize various assets and resources to take action. 

Includes ability to coordinate with other agents to mobilize resources and to coordinate 

joint actions to prepare for or respond to disaster events of various kinds. How can 

agency staff be more resourceful? How do we develop capacities of household to make 

them more resilient? 

 

Capacity to learn: ability to learn from experience, avoid repeated failures, learn new 

skills and improve performance. 

 

Facilitator:  Ask the participants if they can think of any examples from their 

experience.   

 

See: Tyler, Stephen and Marcus Moench. 2012. A framework for climate resilience.  
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Climate and Development. 4:4, 311-326. 

 

Source: ISET, 2013,  
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For example, overfishing in coastal areas may be illegal, but are there institutions 

in place to detect instances of over-fishing? Are there enforcement institutions? 

Informal or cultural norms may be as important as laws. Do informal norms 

promote resilience by encouraging aid to neighbors who may have been 

victimized by floods or other catastrophes? Are there organizational cultural 

norms that encourage sharing information? 
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Remember it is important to distinguish between two meanings of the concept of 

institution. Some use the term institution as synonymous with organization. 

We‘re using the broader meaning of institution to refer to norms, laws or 

procedures that guide behavior in predictable ways. These two slides summarize 

type of institutions that are critical to building climate resilience. What 

institutions are most relevant to urban water? One would be institutions for 

determining access to water. Institutions governing ownership are also 

important? How are access rights to water established and enforced.  Group 

participant may have other suggestions about important institutions.  
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The work of strategy development  may occur within agencies, in inter-agency 

task forces or other venues depending on the geographic or jurisdictional scale. 

 

www.pemsea.org: State of the Coast for Manila Bay organized by the 

Partnerships for the Management of the Seas of East Asia 
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Workshops, seminars and training can help build community capacity to develop 

community resilience plans including emergency preparedness and response. 
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The rest of the afternoon should be set aside for group work on developing 

options to address the vulnerabilities determined earlier in the module.  The 

facilitation team should work with the groups, asking questions and encouraging 

thoughtful discussion about how to address the vulnerabilities.  Remind the 

groups that we are not yet at the stage where we are choosing options, and so the 

point is to get as many options on the table as possible.  Think of as many ways 

as possible to address the issues. 

 

After the groups have worked on these questions (this may take more than an 

hour), the facilitation team may lead a debrief session in which the participants 

discuss the options they have come up with with the other groups.   
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We have developed a list of priority assets, areas and groups requiring adaptation actions.  In the next module we‘re going to work to 

develop policy and program options.  Then we‘ll develop criteria for evaluating those options.  Lastly, we‘ll apply our evaluation 

criteria to narrow down the candidate programs and policies to specific recommendations to be implemented.   



This slide says ―thank you‖ in Khmer.   

 

Facilitator Note:  The slides following this slide are optional slides that may be 

slotted into the presentation to emphasize points and to provide additional 

examples. 
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One of the most common forms of protection is sea walls. Sea walls provide 

protection, but because of their potentially high cost and uncertain impacts on 

existing shoreline conditions [e.g. they may interfere with natural processes such 

as sand replenishment] they are not usually a first choice for protection. 

 

Ask the participants to discuss the utility of using sea walls to address sea level 

rise and increased erosion resulting from sea level rise.  Does your city have sea 

walls/ breakwaters/groins?  Are there negative consequences?   
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Straw is used to stabilize dunes in some cases.  What is resilient about this 

approach?  Is it low regrets?   
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Plants can stabilize dunes that are part of a coastal protection strategy. Choosing 

the right species of grass is a critical part of dune stabilization.  Planting is a 

relatively low-tech operation that could utilize labor sourced from local 

communities 
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Mangroves also provide another potential natural barrier that can reduce the 

impacts of floods as well as absorb impacts from tropical storms.  Healthy 

mangrove systems also contribute significantly to local fisheries, and thus can 

bolster fishing livelihoods as well.  This is an example of a protection measure 

that also increases overall system resilience.   
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One of the most common ways to address the possibility of riverine flooding is 

to construct a levee, which is an engineered earthwork designed to channel the 

flow of water.  Just like armoring and hard engineering in the case of sea level 

rise, this is a ―protection‖ approach.   
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However levees are subject to failure, which can lead to sudden and catastrophic 

flooding.  In this way levees can lead to another form of maladaption….the construction 

of a levee can create a false-sense of security in a flood prone area so that people 

continue to build in that area.  Therefore when and if the levee breaks it leads to a much 

greater catastrophe than would occur had the levee not been built in the first place.   

 

Ask the participants what might cause a levee to break.  Do they have any experience 

with this in their cities?  Have they ever heard of it happening before?   

 

The picture on the left is from a river in California that experienced a catastrophic levee 

break.  The two pictures on the right are from the Hurricane Katrina disaster that 

happened in New Orleans.  The levee there broke because of sub-standard engineering 

practices (this is a problem all over the world).  When the levee broke it flooded an entire 

sections of the city that had been built below sea-level.  Reiterate that this is an example 

of maladaptation.  The city was not prepared to handle the situation when the levee 

broke; there was no contingency plan in place and as a result chaos ensued.  This led to 

one of the most devastating disasters in US history.  However, the magnitude of the 

disaster was not a result of the storm, as the levees were supposed to be able to withstand 

the storm.  Rather, the negative consequences were a result of social, economic, and 

political processes.   
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Large protective sea walls have been proposed for some urban areas (this one is just 

outside of Jakarta), but because of their high construction and maintenance costs they are 

not likely to be a primary choice.  Some projects require significant financial 

commitments at the national and even international level.   

 

Ask the participants if this sort of mega-engineering project would be feasible in their 

city contexts.   

 

Seawalls and other forms of hard stabilization are meant to protect people, places, and 

things.  In some instances the use of protection strategies is appropriate, but in other 

instances it might not be the best policy choice.  Ask the participants to consider the 

Jakarta Sea Wall.  What sorts of assumptions go into an intervention like this?  Let them 

discuss the question.  A couple of points to bring up if the participants don‘t bring them 

up: 

 

 --This costs a tremendous amount of money and time to implement 

 --You have to be fairly certain the potential impact is going to come to 

pass. 

 --You need a high level of expertise to do this.   

 

Another way to deal with this problem that the participants might bring up is relocation 

of people.   
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In the next few slides we‘re going to be looking at some examples of adaptations 

that exhibit principles of resilience.  Ask the participants to think about which 

principles of resilience are shown in the pictures.  Ask the participants if any of 

these ideas represent better approaches to the four (or three) threats we discussed 

earlier in this presentation.  Floating houses are an example of ―autonomous 

adaptation‖ to flooding.  

 

ASK the participants if they can think of other forms of ―autonomous adaption‖.  

The key point here is that in many cases individuals and communities are able to 

adapt to situations on their own.  ASK the participants what might be required to 

enable this indigenous adaptive capacity?  Are there ways that government 

agencies could activate and facilitate autonomous adaptive adaptation?  What 

sorts of advantages does autonomous adaptation have when compared to 

government-led adaptation?   

 

This is an important point to bring up and underscore: that the government 

doesn‘t necessarily have to be an active player responsible for adaptation and 

resilience building.  Sometimes all it takes is establishing the right conditions 

that enable individuals, groups, and businesses to make informed decisions and 

take action to enhance adaptive capacity.   
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In the next few slides we‘ll be looking at various adaptation measures.  These are 

accommodation and protection measures, but they also incorporate elements of 

resilience.   

 

A biopore is a type of absorption well that is low cost and low tech to produce.  

One digs a hole and adds organic matter.  Water flows into the hole and thus can 

infiltrate and percolate down easier into the aquifer because the hole is a) 

pervious and b) not compacted by foot traffic so there are pores.  The organic 

matter eventually becomes compost.   

 

Biopores are increasingly recognized as being an important feature of the urban 

environment.  For example, in 2009 Jakarta announced a plan to develop 5 

million biopores.  Details can be found in this Jakarta Post article:  

http://www.thejakartapost.com/news/2009/04/01/city-aims-build-5m-biopores-

year.html 
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Picture on the left is from http://www.hydratelife.org/?p=1822 

 

Picture on the right is from  

http://www.sswm.info/content/hwts 
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This is a technological adaptation that could be included in future development 

strategies to mitigate flood causing factors.   
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Before introducing the bullet points, ASK the participants what comes to mind 

when they think hear the word ―uncertainty‖ in the context of policy and 

planning.  ASK the participants what you do in a situation of uncertainty and 

what kinds of constraints do you face?  ASK how uncertainty affects traditional 

planning processes.  Think back to the examples of accommodation, retreat, and 

protection we looked at.  What kinds of information to these measures rely on, 

what happens if you don‘t have access to that type of information? 

 

Uncertainties surrounding future climate change impacts and future socio-

economic development constrains the identification of optimal adaptation 

options in some cases.  Uncertainty can also greatly impact political will to 

begin working on a particular problem.  Even under a specific scenario of future 

emissions, the range of possible impacts is large.  However, uncertainties will 

decline over time as more climate and socio-economic data becomes available.  

So adaptation measures should be designed in a flexible manner so that 

adaptation options can be adjusted or reversed as new information becomes 

available.   

 

Low regrets adaptions, which are sometimes referred to as ―no regrets‖ options,  

are ―low hanging fruit‖.  These are low-cost activities that are relatively easy to 

implement and don‘t encounter significant resistance.  They can show quick  
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results, and can be used to build broader support for resilience building and also to 

increase buy-in.  In many cases these are functions and actions that should be carried out 

under the present circumstances.  Low regrets options are targeted at the adaptation 

gap.   

 

Low regrets options are effective in the face of political and technical uncertainty.  

They address current problems and are beneficial even if impacts of climate change are 

less severe than anticipated.  An example would be a variable shoreline setback to 

address worsening coastal erosion.  Also updated flood-hazard maps and regulations that 

restrict new development in areas likely to be exposed to increasing incidences of 

flooding.  Land use planning and ecosystem management programs and policies are 

relatively low cost approaches to managing risks effectively, especially for small and 

medium-sized urban centers that lack resources and capabilities.   

 

Targets of opportunity are projects that are already in the pipeline.  This involves 

making sure that they are built with resilience in mind.  These are the types of 

modifications that are best done in the design phase of a project rather than trying to 

retrofit existing structure.  Sometimes these are referred to as ―Safety Margin‖ strategies.  

An example would be reducing the risk of coastal flooding by changing the capacity 

standards for drainage infrastructure and increasing the size and strength of dikes around 

key infrastructure.   Or making infrastructure able to deal with increased volumes of 

storm water.  Another example would be in the field of disaster risk reduction, which 

might already involve public awareness and education campaigns.  In this case it is 

relatively simple to add a climate change component that addresses growing flood risks, 

risks of increased extreme weather, or whatever potential threat the city is facing.  

Identifying targets of opportunity enables planners to ―leverage‖ these activities to 

develop resilience.   

 

Flexible and reversible strategies are those that address current or probable impacts, 

but can easily be updated or modified based on improved information.  For example, 

stronger building codes, higher insurance rates based on estimates for more frequent 

flooding, etc.  Flexible and reversible strategies are often incremental in nature, allowing 

the most appropriate decisions to be made on evidence available at the time.  Flexibility 

also applies to rules, policies, and standard operating procedures.  This includes a 

commitment to revise policies at pre-identified future times in order to reassess available 

knowledge about current and future risks and to recalibrate legislation accordingly.   

 

Win-win options are those that contribute to enhancing adaptive capacity while also 

delivering social, economic, or environmental co-benefits.  In other words, these are the 

types of initiatives that reinforce and contribute to other development practices.   
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This video is called MoSSaiC Community-based Landslide risk reduction.  It is 3 

minutes and 38 seconds long, and describes a few important issues.  In case the 

video doesn‘t work in the powerpoint, open a browser and paste in the URL: 

https://www.youtube.com/watch?v=vEXBIwIx--A 

 

After the video, discuss the following with the participants: 

--Who are the stakeholders that are mentioned? 

--Are there different sectors that are affected by the landslide?   

--What are the ways that agencies can respond?  (before and after)….what is the 

difference between these? 

--What are some of the approaches to addressing the problem? 

--What is the contribution of the community members? 

--Are there synergies between mitigating risks of landslide and other 

development goals?   
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Facilitator:  Note that the images in this slide are stacked and will come in 

one by one as you click advance.   

 

Thus we can think of resilience building options as part of a ―basket‖ of 

interventions.  In some cases traditional ―predict and prevent‖ approaches may 

be appropriate, but these should be complemented by other strategies. 

 

We understand that there will be more hot days in the future, and as we‘ve 

discussed cities will be especially affected by this because of the heat island 

effect.  The heat island effect is because the radiative properties of the built 

environment are greater than the natural environment, and cities are often several 

degrees warmer than surrounding areas.   

 

This second image is from a thermal imagery in Melbourne, Australia, and the 

temperatures are measured in Celsius.  Ask participants what tings are hot, and 

what things are cooler?   

 

ASK the participants what contributes to the heat island effect and what might be 

done to address it?  Then bring in the third picture.  This one is from Edmonston,  
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Maryland in the US and has several solutions numbers including 

 1.  Tree Canopy with native large canopy trees increasing habitat, clean 

air, and cooling the street, sidewalks, and homes 

 2.  Street lighting using LEDs which are efficient and can be powered by 

wind or solar energy 

 3.  Walkability promotes wellness and walking and is accessible to those 

with disabilities. 

 4.  Bike lanes encourage bike use 

 5.  Stormwater….Bioretention gardens and treeboxes allow some water to 

infiltrate and not go right into the sewage system.  Water is then naturally filtered of 

pollutants and debris. 

 

Bring in the 4th picture, which has a description of ways to cool down the urban 

environment from Austin, TX.  Discuss each of these. 

 

Lastly bring in the systems egg and discuss what aspects of the systems egg are being 

addressed here.   

 

NOTE to the participants that these green ecosystem solutions often can be used as part 

of a portfolio to address a number of different climate impacts 

 

Top-left image from http://eetd.lbl.gov/l2m2/cool.html 

Lower left image from http://www.theage.com.au/victoria/melbourne-city-centre-a-

death-trap-as-heatisland-effect-takes-its-toll-20140116-30xt8.html 

Third image is from http://edmonstonmd.gov/GoingGreen.html 
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An important consideration when developing options is to think about 

unintended adverse impacts the option might have if implemented.  The term 

―maladaptation‖ is used to refer to approaches, policies, and strategies that 

actually exacerbate the problem in one way or another.  In other words, 

maladaptation refers to an increase in exposure and/or vulnerability to climate 

change.  There are several different types of ―maladaptation‖ including the 

following.  A point for discussion here would be to ask the participants to 

provide examples or to think of other forms of maladaptation.   

 

Increased emissions of GHG.  Many engineering solutions can increase the 

amount of GHGs emitted, especially those involving lots of concrete.  Also, large 

relocations of people would cause emissions of GHG emissions. 

 

Disproportionately burdening the most vulnerable. An example would be 

coastal defenses that alter the beach and ecosystems and those that can restrict 

access to common property resources.  Another example would be the 

construction of a desalinization plant that increases the price of water, which 

would be felt most by poorer users.   

 

Actions with High Opportunity Costs.  This refers to the value of what you  

136 



give up when you make a choice.  Some programs and policies involve sacrificing 

economic, social, or cultural assets.  This form of maladaptation can be related to 

disproportionately burdening the most vulnerable if it involves a specific group.   

 

Reducing incentives to adapt.  An example of this would be coastal defenses and the 

use of public resources to support the building of property rights of those on the coast.  

Building a desalinization plant, for example, would reduce incentives to adapt in less 

expensive ways. 

 

Creating “Path Dependency.‖  This means creating a trajectory that is difficult to 

reverse that leads to future events.  For example, coastal defenses can reduce incentives 

to adapt and create a positive feedback by sustaining property values and the ability to 

continue living in certain areas, rather than allowing market signals to be sent that the 

area is indeed at risk from sea level rise.  Such path dependency leaves society open to 

major financial losses from ―asset stranding risk‖ or abandoning large capital 

investments in infrastructure or the built environment at some point in the future. 

 

A different approach would involve increasing the capacity of a system, sector, or social 

group to adjust to changes in order to decrease its vulnerability.  Thus 5 ways to think 

about this that correspond to the bullets would be: 

1. Adaptations that are not emissions intensive 

2. Actions that increase social equity rather than burden the most vulnerable.  For 

example, developing better banking and credit services to better facilitate private and 

public financing of in-situ adjustments.  Another example would be to increase 

educational efforts and improving access to information to assist households and 

enable them to make better decision about adaptation. 

3. Have no or low regrets actions with multiple benefits and low opportunity costs.  

This will be described further in the next few slides. 

4. Actions that do not reduce incentives to adapt further 

5. Actions that increase the range of adaptation pathways. 

 

These are considerations to bear in mind when moving forward to identify potential 

options.   
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―Path dependency‖ refers to actions and decisions that limit flexibility and put in 

motion a particular chain of events that are difficult or impossible to reverse.  In 

the picture we can see where one sea wall was built.  This disturbs sediment 

transport processes so that additional sea walls must be built.  Ask the 

participants to think of policies that might create path dependency. 

 

Another way to think about path dependency is that it ―locks in‖ a particular 

policy direction.  This is contrary to most principles of resilience.   
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