Community Questionnaires to inform CARE + Climate Analysis
Use these questionnaires in conversations with fishers and other community members to help gather the local knowledge and data necessary to complete a CARE + Climate analysis. Answers to individual questions may feed into the scoring for multiple CARE attributes. Conversely, some desk research may still be needed to complete a full CARE analysis.
[bookmark: _2yv2456k6yrw]Expected Climate Change Impacts
1. What have you heard about Climate Change? Do you think it will affect you or your community directly? If so, in what ways? 
Note that desk research into the likely/ expected climate impacts in the region where the site is located (see Instructions tab in CARE + Climate Workbook for suggested data/ information sources) will be necessary to complete the Climate Impact worksheet. However, community answers this question can 1) help to inform scoring of the “likelihood” and “magnitude of change” for each Climate Impact Driver; and 2) can begin to engage fishing community in the conversation around climate impacts on their fishery.
2. Consider the species community in your site, as a whole. Can you estimate, roughly:
a. What proportion or percent of the community is made up of species that are likely to be sensitive to ocean acidification? This would include species that form calcium carbonate-based shells or skeletons, such as oysters, clams, sea urchins, and corals.
b. What proportion or percent of the community is made up of species that are specialized to certain parts of the water, suggesting they are more likely to be intolerant of temperature changes? For example, species that are always found in the shallow waters along the coast, or species that are always found in deep waters or in colder parts of the site.
c. What proportion or percent of the community is made up of species that are dependent on a specific habitat for one or more life stages? E.g., species that breed or have nursery grounds in the roots of a mangrove forest, or a specific patch of seagrass; species that make their homes in a coral reef.
d. What proportion or percent of the community is made up of species that are prey “specialists,” where the types of things they eat are limited and non-ubiquitous, vs. those that are prey “generalists,” eating many different things or things that are found all over the area? 
Ecosystem Health and Recovery Ability
General questions (for all habitat types):
For the following questions about perceived changes to the system, note that it is most likely not possible to know for sure if a given change is the result of climate change or of fishing pressure or of other system impacts. Thus, the answers collected here should be combined with information from the literature/ expert knowledge when determining if climate impacts are already manifesting, or if perceived changes are more likely the result of other system impacts such as overfishing.
1. In your lifetime, or in recent memory, have you noticed a change in the species (e.g., types, amounts, or sizes) in the area? E.g.,
a. Are fishers no longer able to find a certain species they used to catch regularly? 
b. Have the fish they’re catching gotten smaller on average, or are they fishing harder but catching the same number or fewer effort? 
c. Have species become less abundant or disappeared? In particular, have you noticed changes in abundance of top predators in the system, or conversely, of the smallest fish and herbivores?
d. Or have any new species moved into the area that weren’t there before? 
2. Have the fishing areas changed? E.g., 
a. Have fishers had to go out farther, or have the areas where they find the fish moved? 
b. Have you noticed changes to the general areas/ ranges where various species are most likely to be found?
3. Are there large predators, mid-size predators, and grazers present? Are there lots, some, or just a few kinds of each?
a. Has this changed in your lifetime, or in recent memory?
4. Have the types of habitats (e.g., reefs, seagrasses, mudflats, mangroves, etc.) present in the system changed or moved to new areas in your lifetime, or in recent memory?
a. Are there lots of areas of heathy habitats of each type in the site, or does it seem like the habitats are generally unhealthy and/ or isolated from each other?
5. How frequent are big storms (i.e. monsoons, typhoons, hurricanes, etc.) in the system? I.e. daily to weekly? A few times per year? Annually or less often?
a. In your lifetime, or in recent memory, has the average frequency and/ or intensity of big storms or precipitation in general changed (i.e., gone up or down, or become more variable/ unpredictable)?
6. If the water gets cloudy or foggy after a storm (or ever) how many days does it take to become clear again?
a. Has this changed in your lifetime, or in recent memory?
7. Is this a productive area? Do the main habitat/ structure forming species (i.e. mangroves, reefs, etc.) go from seedling/ spore/ baby to fully grown within: 1 year, 1-5 years, 5 to 10 years, more than 10 years?
a. Has this changed in your lifetime, or in recent memory?
8. In your lifetime, or in recent memory, have you noticed any other system changes, such as the following:
a. Increase in any irregular events like algal blooms, coral bleaching, fish die offs, or erosion?
b. Changes to the average water temperature where you fish?
9. Any other unusual incidents, or changes to ongoing patterns that you’ve noticed that you’d like us to consider in our analysis?
Habitat-specific questions:
For the following questions, ask only those that are relevant based on the answer to the following question:
1. What is/are the dominant or most important “ecosystem type(s)” (i.e., habitat(s)) in the area? 
Mangroves specific:
1. Are there many mangroves in dense, continuous “forest” areas (or just one large forest area), or just little patches of mangroves far apart from each other?
a. Has this changed in your lifetime, or in recent memory?
2. Are there multiple species of mangroves within each grove/ forest? Are there species with both high and low roots (some that stick up high out of the water and others that grow lower, below the water’s surface)?
a. Has this changed in your lifetime, or in recent memory? Specifically, are the “ocean facing” mangrove species still present?
3. Has the water near the mangroves, or in the center of the estuary fringed by mangroves, become shallower recently?
4. If mangroves are destroyed (e.g., by a storm), how long do you have to wait until you see mangrove seedlings growing?  Before you see large destroyed patches recolonized by the dominant species?
[bookmark: _lckwkmjm98gy]Seagrass specific:
1. When you look at low tide, do you see lots of seagrass in large, continuous patches (or just one large patch), or do you see a few little patches far apart from each other?
a. Has this changed in your lifetime, or in recent memory?
2. Are the seagrasses covered with fuzzy growth, or are the blades relatively clean?
a. Has this changed in your lifetime, or in recent memory?
3. Are there many different kinds of seagrass species together in one spot?
a. Has this changed in your lifetime, or in recent memory?
[bookmark: _9hdlzw8y2u1q]Reefs specific:
1. Are the reefs all or mostly white? 
a. Has this changed in your lifetime, or in recent memory? I.e., does it happen more often or is it more wide-spread?
2. Are they covered with algae?
a. Has this changed in your lifetime, or in recent memory?
3. Are they highly broken up?
a. Has this changed in your lifetime, or in recent memory?
4. If corals are destroyed (e.g., by a storm), how long do you have to wait until you see new corals growing?  Before you see large destroyed patches recolonized by the dominant species?
[bookmark: _nury377flz3n]Rocky reefs specific:
1. Are the rocks about the same size as they’ve always been, or have they been broken up in your lifetime or recent memory? 
2. Are the reefs covered with sponges, anemones, macroalgae, and other creatures? 
a. Has this changed in your lifetime, or in recent memory?
Estuaries specific:
1. Has the water become shallower in your lifetime, or in recent memory?
2. Has the inlet changed shape in your lifetime, or in recent memory?
3. Has inflow of freshwater changed at all in your lifetime, or in recent memory? (E.g. has the river been dammed? Has the inflow location changed? Etc.)
4. Are the marshes that fringe the estuary continuous or fragmented? 
a. Has this changed in your lifetime, or in recent memory?
[bookmark: _atkw5x22dgix]Mudflats specific:
1. Do lots of birds feed on the mudflat?
a. Has this changed in your lifetime, or in recent memory?
2. Are there many species living here (e.g., crabs, worms, mussels, etc.) or just a small number? 
a. Have the types or amounts of these species changed in your lifetime or in recent memory?
3. Are the shellfish normal looking or discolored (dark colored)? 
4. Is the mudflat being invaded by grasses or other plants? 
5. Did the mudflat ever have oyster reefs, and if so, are they still there? Do they seem healthy?
[bookmark: _ngp1a1b6hodu]Beaches specific:
1. Do the beaches lose sand (on average) over the course of a year? I.e. are they getting smaller, narrower, or “lower”?
2. Has the size of the sand grains (on average) changed in your lifetime, or in recent memory? I.e. grains have gotten bigger or smaller?
[bookmark: _i6gpgz7txiu9]

Ecosystem Resilience/ Vulnerability
[bookmark: _4ptgeli7htd6]General questions (for all habitat types):
1. When you think about the ecosystem, including the habitat-forming organisms and the material on the sea floor, does it strike you as “fragile” or easy to damage? Or would you guess that the system could withstand a moderate amount of impact relatively well?
2. Has there been any major habitat damage or loss in the system?
3. Have there been any other major structural changes (e.g., dredging, dams, seawalls, etc.) to the system to your knowledge?
4. Have there been any major changes to the upstream area/ watershed to your knowledge? E.g., land-clearing, deforestation, transition to agriculture, etc.
5. Are there any new species that didn’t used to exist in the system that have come in and taken over large areas?
Habitat-specific questions:
For the following questions, ask only those that are relevant based on the dominant or most important habitat types present in the system, as identified in the previous section.
[bookmark: _1dzeid9xrx5z]Mangroves specific:
1. Has freshwater inflow changed in your lifetime, or in recent memory? For example, is a lot of water diverted for farming or household use? Are there dams on streams that empty into the mangrove forest?
2. Has the sediment inflow changed? For example, have upland areas been cleared for farming or housing? Have forests adjacent to the mangrove forest been cleared? Is there a lot of harvesting of any of the mangrove species?
[bookmark: _xggl7dmhw16w]Seagrass specific:
1. Is the water clear? Does it get cloudy after a storm or other times? 
2. Have the seagrass beds moved or changed in size in comparison to the past?
[bookmark: _c3rkh4xm2dad]Coral reefs specific:
1. Are these reefs fully exposed to, partially exposed to, or fully sheltered (by another reef or any other structure) from the open ocean wave activity? (I.e. are they “fore-reefs” or “back reefs”?)
a. Has this changed in your lifetime, or in recent memory?

2. Are these reefs fully exposed to, partially exposed to, or fully sheltered (by another reef or any other structure) from land-based impacts? (I.e. are they “fringing reefs”?)
a. Has this changed in your lifetime, or in recent memory?
3. Are they primarily low, hard, round type reef species or taller, more delicate, branching species?
a. Has this changed in your lifetime, or in recent memory?
4. Is the water clear? Does it get cloudy after a storm or other times?
[bookmark: _fhfmz4fju5sk]Rocky reefs specific:
1. Is this a “boulder” type reef system (made of lots of moveable rocks), or a “shelf” type system (made of slabs of more permanent rocks with little dents)?
2. Are these reefs fully exposed to, partially exposed to, or fully sheltered (by another reef or any other structure) from the open ocean wave activity?
a. Has this changed in your lifetime, or in recent memory?
3. Are these reefs fully exposed to, partially exposed to, or fully sheltered (by another reef or any other structure) from land-based impacts?
a. Has this changed in your lifetime, or in recent memory?
[bookmark: _g1jpnn3iqv7s]Estuaries specific:
1. Has the estuary been shrinking or expanding in your lifetime, or in recent memory?
2. Is the shoreline changing shape?
3. Are there any “sills” (elevated patches) forming? Is it getting deeper?
[bookmark: _wmpd51peeay2]Mudflats specific:
1. Have the mud flats been shrinking or expanding in your lifetime or in recent memory?
2. Are grasses taking over?
3. Is the sediment getting courser?
[bookmark: _7og8un8s86i4]Beaches specific:
1. Has there been any development of jetties or other structures built along the beach or going out into the water that might have changed the flow of water to shore?
2. Are there dunes nearby? If so, have any roads or other barriers been built between the dunes and the beaches?
3. [bookmark: _ro6z05bjqajm]Is there any vegetation growing on the dunes? If yes, is it local, natural beach grass?

Species Recovery Ability
[bookmark: _GoBack]Many of the Species Recovery attributes (e.g., growth and mortality rates, max size, fecundity and reproductive strategies, etc.) may be best filled in through literature review, and/ or consulting the FishBase website. Here we include some general questions to elicit information relevant to these attributes but recommend using more precise data wherever possible.
Considering the species under analysis, answer the following questions:
1. In general, is this a small, fast-growing species more like an anchovy, a large, slow-growing species like a sunfish, or somewhere in between?
a. Do you know the “trophic level” of this species? I.e., roughly what “rung” of the foodweb ladder would they land on? (Lower “rungs” (bottom of the food chain) are lower numbers.)
2. Growth rates (keep in mind that growth rates are not always directly tied to size): 
a. Would you consider the local population of this species to be fast, medium, or slow-growing, relative to other marine species? i.e., how quickly would the population double if there was no fishing going on? A number of months to just a few years? Or many years?
b. Would you consider the individual members of this species to be fast, medium, or slow-growing, relative to other marine species? i.e., do they grow from juveniles to full-sized adults relatively quickly (e.g., a number of months) or does it take them a number of years?
3. About how big does this species get when it is full-grown? If you don’t know the answer precisely, compare it to a common object. Does it grow to roughly the size of a dinner plate? Much larger? Much smaller?
4. Do you know how old members of this species would grow to if they were to avoid being caught by the fishery or by a predator?
a. Do you know how old they are when they start reproducing?
5. About how many offspring does a reproductive-aged female of this species have each year? I.e., do they have just one or a few offspring per year, or do they have thousands of them? More than 10,000?
a. How many times per year do they reproduce?
b. Do the adults spend any time caring for/ raising the offspring? Or do they just lay eggs or release spawn and move on?
c. Of the offspring that come from the whole population in one year, about what percent would you estimate survive their first year of life?
6. Roughly how far does this species travel/ move around, considering all phases of their lives? I.e., do they always stay within the same patch of habitat? Can they make it to the next patch over? To a neighboring lagoon? Further? Do they migrate as part of their natural adult live cycle (e.g., to mate or spawn)? Does their larva float on ocean currents and spread to new habitat patches?
a. Considering how the distance they can spread, roughly, would you say they are likely to encounter multiple patches of the habitat type they prefer to live on? E.g., if they are a coral reef species, are there multiple patches of coral reef within the range of their mobility?
7. How frequent are big storms (i.e. monsoons, typhoons, hurricanes, etc.) in the system? I.e. daily to weekly? A few times per year? Annually or less often?
a. In your lifetime, or in recent memory, has the average frequency and/ or intensity of big storms or precipitation in general changed (i.e., gone up or down, or become more variable/ unpredictable)?
Species Resilience/ Vulnerability
1. Does this species exist in many places and different types of habitats/ climates around the world? Or are they specialized to places with very specific conditions? I.e., are they endemic to your local waters or widespread? Or something in between?
a. Considering this species’ total possible range within your site, roughly what percent of that range does it currently exist in? I.e., can you currently find this species in all of the places you used to be able to find it? If no, in what percent do they remain?
2. When you think about the ecosystem, including the habitat-forming organisms and the material on the sea floor, does it strike you as “fragile” or easy to damage? Or would you guess that the system could withstand a moderate amount of impact relatively well?
3. Does this species have any official “status” to represent its current health? E.g., is this species considered “endangered” or “threatened”? 
a. Can you estimate what percent of this population currently exists, compared to what there once was? E.g., are there half as many of this type of fish in your site now as there were 100 years ago?
4. Does this species “school,” “aggregate” (e.g., to spawn), or have any other behavioral patterns that make it easier to catch or more vulnerable to impacts? Or, on the other hand, do they have any behaviors that make them harder to catch, e.g., being very shy or avoiding noises?
5. Does the physical shape, size, or other features of this species make it easier or harder to catch? E.g., are they large and round, covered in spikes, and/or slow moving so that they are easy to catch in nets? Or are they small, smooth, and skittish? 
6. Is this species a habitat “specialist” or “generalist”? I.e., do they only live on very specific kinds of habitats, or do they seem to live pretty much everywhere?
7. Is this species a diet “specialist” or “generalist”? I.e., do they just eat one specific type of food that only exists in one place? Or do they eat many things that can be found pretty much everywhere?
8. Do you know if this species is particularly sensitive to ocean acidification? E.g., Species that form calcium carbonate-based shells or skeletons (e.g., oysters, clams, sea urchins, and corals) are negatively impacted by acidification, but many pelagic species may be as well.
9. Do you know if this species is particularly sensitive to water temperature changes? E.g., Do they naturally move throughout multiple “temperature bands” (e.g., shallow to deep water), or have they lived in diverse areas in the past? Or are they always found in the same types of places (e.g., only shallow waters, only along the coast)?
10. Are there any new species that didn’t used to exist in the system that have come in and taken over large areas?
(Non-Climate) System Threats and Interactions 
1. What threat activities face the system today? Consider the following questions/ suggestions to ensure development of a comprehensive list of threats.
· Describe the legal fishing activity. What gears are used? What species are being caught? How often does fishing happen? Do fishers fish throughout the site, or are there closed areas? Are species caught that are not valuable targets? If so, are they discarded? Etc.
· Do lots of people fish illegally? If yes, in what way? Are they fishing in areas they shouldn't, catching species they shouldn't, catching more fish than they should, using gears (especially destructive gears like dynamite or arsenic) that they shouldn't? Etc. 
· Are there aquaculture or mariculture operations in the area? If yes, what kind of species do they grow, and are they local species or non-native? Do they use any chemicals or special feeds for the fish? 
· Are there any mining operations in the area? If yes, what kinds?
· Is there any intensive (i.e. using fertilizers, manures, pesticides, etc.) agriculture happening in this watershed (i.e., near the water or streams that enter the area)? 
· Are there any known sources of invasive species in the area? E.g. international shipping lanes.
· Is there a lot of land-clearing (e.g., deforestation) that takes place in the area near the water?
· Do people in the area ever release their waste (any kind of waste) directly into the ocean or into the rivers nearby?
· Is water-based tourism prominent in the area? I.e. snorkeling, SCUBA diving, recreational fishing, etc.? If yes, is there any effort to prevent tourists from damaging reefs or other marine ecosystems? Are there any regulations controlling recreational fishing mortality?
· Have any coastal habitats been altered for other human uses? E.g., are they building any big hotels or other buildings, new roads, etc. nearby?
· Do large industrial ships pass through the region? Or are there enough smaller ships that oil or gas pollution is ever visible from these ships?
· Is there any oil, gas, or other resource collection or exploration in the area?
· Is there any sand mining from the beaches going on?
· Are there any other system impacts or drivers of system change that you think we should consider in our analysis?
2. Of the threats impacting your system, which do you think are the 3-6 most important? Which are driving the greatest amount of system change?
3. For each of these important threats, answer the following questions:
b. How widespread is the threat in the ecosystem? Does it impact the entire area, or just a few, limited sections? (i.e., what is the scale?)
c. How often does this the threat impact the ecosystem? Is it happening constantly, regularly, or infrequently? (i.e. what is the frequency?)
d. How severe is the impact of the threat on the ecosystem? Does it have extreme effects that directly impact or cascade throughout the ecosystem, or is it mostly just impacting one component of the system (i.e., what is the intensity?)
4. Do any of the threats present in this system interact with each other, potentially increasing or decreasing impacts on the target? (If yes, how do they interact?)
· [bookmark: _Hlk34745817]Factors to consider:
· Do the threats present in the system interact to impact this scale within the site of any given threat? 
· Do the threats present in the system interact to impact this frequency within the site of any given threat? 
· Do the threats present in the system interact to impact the intensity of any given threat, with regards to the target? 
· Do the threats present in the system interact to impact the target’s ability to resist damage from an encounter with any given threat?
· Do the threats present in the system interact to impact the length of time it might take the target to recover from an encounter with any given threat?
5. Do you think climate change is likely to affect any of the threats you’ve listed? Will it make them “worse” or “better”? In what way?
· Factors to consider:
· Do you think climate change might impact the scale within the site of any given threat? 
· Do you think climate change might impact the frequency within the site of any given threat? 
· Do you think climate change might impact the intensity of any given threat, with regards to the ecosystem? 
· Do you think climate change might impact the system’s ability to resist damage from an encounter with any given threat?
· Do you think climate change might impact the length of time it might take the system to recover from an encounter with any given threat?

