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Farming the floodplain: 
New England river governance in a changing climate

Presenter
Presentation Notes
Brief intros if you have time:Who is in Environmental studies?Who is from another program, and which program?Class level?My background:Social science agroecologist with a focus on climate change adaptation and behavior changeBackground in farming, produce and dairyCurrently work with Extension at UVM and with the USDA NE Climate Hub; I do research, outreach and tech assistance with farmers



Background

• River governance is notoriously 
complex.

• Climate change will alter how 
people interact with rivers.

• Will current river governance 
structures serve us in the future? 
Or is it time to reconsider our 
current rules and regulations?

Photo credit: John Fellows & Chris Condit

Presenter
Presentation Notes
The most commonly used definition of resource governance is a “range of political, social, economic and administrative systems that are in place to develop and manage resources and the delivery of environmental services, at different levels of society. Essentially, governance systems determine who gets what, when and how, and who has the right to natural resources and related services and their benefits. The representation of various interests in resource-related decision-making and the role of power and politics are important components to consider when analyzing governance dynamics.River governance is a subset of natural resource governance. It is difficult to manage because of the competing needs and desires of different groups that depend upon the ecological services that rivers provide. As public waterways, who controls rivers and their maintenance is often directed through state or federal regulations. Climate change means that how we relate to rivers will likely have to change. 



Objectives

1. Introduce theoretical frames: Vulnerability, adaptation, river governance
2. Review case study: New England river governance in a changing climate
3. In class role-playing activity

Map of case study area

Presenter
Presentation Notes
The case study takes place in southern VT and western MA, an area hit hard by flooding in 2011.



Theoretical Frame

Exposure
Sensitivity 
& Adaptive 

Capacity

Vulnerability

External components Internal components

Vulnerability = [Exposure * Sensitivity]  - Adaptive Capacity

Presenter
Presentation Notes
Climate vulnerability is the degree to which systems (farms and their surrounding communities in the instance of this case study) are susceptible to, or unable to cope with, adverse effects of climate change. These could include climate variability and extremes (e.g. rainfall amounts and frequency, temperatures, etc.). Climate vulnerability is a function of exposure, sensitivity, and adaptive capacity (IPCC, 2012). Climate exposure is the extent and magnitude of a climate and weather event. Sensitivity is the degree to which a farm (in this case) is susceptible to a climate impact. Adaptive capacity it the ability of the farm manager(s) to adjust or respond to the changing conditions. These relationships are depicted in the figure. In the context of our case study, farmers work to restore and protect their lands and assets from flood impacts. 



Tools to reduce vulnerability in agroecological food systems

Buffer

Low cost.
Maintain operations, 
form and function of 
the business.

Theoretical Frame

Presenter
Presentation Notes
Definition of agroecological food system: “Food systems that adequately manage and conserve ecological processes are socially just and economically viable” (Gliessman 2015).Similar concepts applied to agrifood systems. Using the example of a dairy farm facing a shifting growing season:A farm may attempt to BUFFER against vulnerability by substituting a long season corn for a short season corn to maximize yield and offset low milk prices.



Tools to reduce vulnerability in agroecological food systems

Buffer Adapt

Low cost.
Maintain operations, 
form and function of 
the business.

Medium cost.
Shift operations, but 
maintain form and 
function of the 
business.

Theoretical Frame

Presenter
Presentation Notes
A farm may attempt to ADAPT by shifting markets (e.g. from conventional to organic) to take advantage of a better price point.



Tools to reduce vulnerability in agroecological food systems

Buffer Adapt Transform

Low cost.
Maintain operations, 
form and function of 
the business.

Medium cost.
Shift operations, but 
maintain form and 
function of the 
business.

High cost.
Dramatically alter the 
form and function of 
the business.

Theoretical Frame

Presenter
Presentation Notes
A farm may TRANFORM in response to a vulnerability by changing their entire business model (e.g. instead of selling fluid milk they make cheese, or they stop farming all together.)



Buffer Adapt Transform

Low cost.
Maintain operations, 
form and function of 
the business.

Medium cost.
Shift operations, but 
maintain form and 
function of the 
business.

High cost.
Dramatically alter the 
form and function of 
the business.

Theoretical Frame

Scenario 1: Increasing ocean acidity over several decades 
negatively impacts lobster populations

Presenter
Presentation Notes
Let’s put this into practice. Break into groups of 3 and talk about 3 strategies that this agrifood system sector could take to either BUFFER, ADAPT, or TRANSFORM considering the climate pressure described. The premise of this scenario: Increasing acidification of ocean water leads to less robust exoskeletons in lobster or less growth. Lobster will become more delicate, which will likely lead to higher mortality rates and lower populations. The individuals that are around are likely to be smaller.5-10 min



Buffer Adapt Transform

Low cost.
Maintain operations, 
form and function of 
the business.

Medium cost.
Shift operations, but 
maintain form and 
function of the 
business.

High cost.
Dramatically alter the 
form and function of 
the business.

Theoretical Frame

Scenario 2: Increasingly long and severe seasonal droughts

Presenter
Presentation Notes
Get up and move into a different group of three. Same exercise, different scenario.The premise of the scenario: Even though we expect to see higher average precipitation in NE over the next century, the seasonal distribution of this precip is likely to lead to more frequent and several late summer droughts. From an agricultural perspective, what does this mean? You can take the perspective of either a crop/produce/specialty producer or a livestock/dairy producer, as your experience allows. 5-10 min



Adapted from the Natural Resource Governance Framework in Jacobson, Meyer, Oia, Reddy, & Tropp, 2013

River governance

Social dimension

Political dimension

Economic
dimension

Environmental
dimension

Efficient use

Equal democratic opportunities

Equitable use

Sustainable use

Theoretical Frame

Presenter
Presentation Notes
The most commonly used definition of resource governance is a “range of political, social, economic and administrative systems that are in place to develop and manage resources and the delivery of environmental services, at different levels of society. Essentially, governance systems determine who gets what, when and how, and who has the right to natural resources and related services and their benefits. The representation of various interests in resource-related decision-making and the role of power and politics are important components to consider when analyzing governance dynamics.These dynamics are complex. It can be helpful to review the four fundamental dimensions of natural resource governance when performing assessments (see Figure):1. Social dimension, which focuses on equity of access to and use of resources. This includes issues such as the equitable distribution of resources and services among various social and economic groups and its effects on society.2. Economic dimension, which highlights efficiency in resource allocation and use.3. Political dimension, which focuses on providing stakeholders with equal rights and opportunities to take part in various decision-making processes.4. Environmental dimension, which emphasizes sustainable use of resources and related ecosystem services.Open it up for questions. Do the differences between economic, social, and political make sense to the students, or is there confusion?



Farming in the floodplain

Photo credit: John Fellows & Chris Condit

Case study

Presenter
Presentation Notes
Open by asking students what their experience with flooding is.New England residents, landowners, infrastructure and businesses located along rivers or in river valleys are frequently impacted by damaging floods. These come when heavy rains fall in the region’s many small streams, and accumulate downstream in broader valleys. Inundation-related flood loss and damage from fluvial (river-related) erosion or sediment deposition cause significant damage. Commonly, flood mitigation and post-flood restoration in the region focus on alteration of natural streamflow through channel infrastructure (e.g. dams, levees, revetments, channel straightening), and replacement of critical infrastructure such as roads, bridges and culverts. Yet these approaches can increase flood hazards downstream, re-create infrastructure vulnerable to future flood events, and disrupt ecological function. 



Case study

Increasing flood frequency 
reported in New England 
between 1940 - 2013

Figure from Archfield, et al. (2016)

Presenter
Presentation Notes
Increases in flooding, while not an exclusively New England phenomenon, are felt in our region more than in other parts of the U.S. We will be discussing the year of 2011 in this case study, though this figure shows that an increase in the frequency of floods over time is evident as well. As climate change increases the frequency of extreme weather events such as floods, they will place a greater strain on public and private infrastructure, natural ecosystems, and of interest in this class, agrifood systems.



Flood damage to farm in 
Western MA after flood 
event in August, 2011.

Photo credits: John Appleton and Tom Smiarowski

(a)

(b)

(c)

Case study

Presenter
Presentation Notes
Because many farms are located in low-elevation valley areas, they often experience the impacts of flooding disproportionately. Also, because farms are one of few allowed uses in floodplains, they commonly serve as receiving areas for floodwaters. While this benefits the overall watershed, it places farms in jeopardy, susceptible to crop damage, erosion, and soil deposition on farm fields. In these photos you can see examples of both erosion and deposition on ag land after a 2011 flood. A better understanding of tradeoffs among stakeholder groups adapting to these floods would help decision-makers at all levels including farmers, forest land-owners and urban land-use members of a watershed community develop and implement plans and practices that minimize future flood damages, better prepare for and respond to flood events that do occur. 



NASA 2011: Hurricanes/Tropical 
Cyclones
Hurricane Season 2011: Hurricane 
Irene

Case study

Presenter
Presentation Notes
This case study was born from the recent Tropical Storm Irene, one of numerous and increasingly costly and damaging extreme events that have affected the Northeast with flooding over the last two decades. Overall, Irene affected 500 miles of state highways, 200 bridges, 960 culverts and caused more than $175 million of damage in Vermont alone. All told, homeowners and businesses have been paid upwards of $50 million for damages. You can see here certain areas in the watershed experienced rainfall amounts of up to 10 inches in a 12 hour period. Many farms in the Deerfield River watershed and throughout New England were hard hit by Tropical Storm Irene and experienced major losses of valuable topsoil as streams jumped their beds and carved new channels through farm fields causing heavy erosion; others were left with large and potentially contaminated sediment deposits in fields, transported from upstream failures, as shown in the previous slide. In the immediate aftermath, many farmers lacked clear guidance on appropriate/legal methods for channel restoration or for removal and disposal of sediments.



Farms in Western MA, Sept. 2011, post Tropical Storm Irene

Case study

Presenter
Presentation Notes
Many resorted to doing the “repairs” themselves, without awareness of their role in the river corridor or the broader perspective of the full function of their place in the watershed. Unfortunately, contrary to popular sentiment, armoring and straightening a river leaves rural and farming communities more susceptible to more erosive flooding. Not only does this increase the risk and potential scale of future flood damage, it also undoes years of work to restore aquatic, riparian and floodplain ecosystems and connectivity.



New England 
agriculture is 
vulnerable to 
flooding

Case study

Presenter
Presentation Notes
Irene’s large impact on agriculture in New England was largely due to the location of farms in flood-prone valleys, which is common in the region due to the fertile soil that exists along rivers. Geological features of the landscape make cropping on upland or hillside land difficult, expensive, and dangerous. It is one reason why grazing of livestock for dairy and meat production is a hallmark of agriculture in northern New England. River bottom land is highly sought after for agricultural use, specifically cropping of corn, soybeans, hay, and vegetables. The impacts of flooding in these areas extend beyond the oft-cited damages to structures and infrastructure in other sectors. In describing the impacts of flooding on their land, farmers in the region have discussed how flooding destroys crops grown in the season of the flood, as well as challenges their ability to grow crops in that area in future years. For example, farmers have talked about inundation  (i.e., rising floodwater), sediment transport, and contamination by chemical and biological agents as well as physical debris. These issues are likely to remain salient to farmers, especially in northern New England where increased frequency of flooding has already been documented. The region historically averaged two flood events per year (documented between 1940-1970), but has increased to average five flood events per year (between 1971-2013). The region has, however, also seen a small but significant decrease in the peak volume, total volume, and duration of flood events (Archfield, Hirsch, Viglione, & Blöschl, 2016). Considering the potential negative effect floods can have on farmer livelihoods, farmers in flood prone areas in New England are already working on adapting to the increasing frequency of large floods, such as those that occurred the year of Irene (Schattman, Conner, & Méndez, 2016). As farmers work to adapt, the management of their land can increase or decrease potential flood impacts on lands and communities up and downstream. This relationship is often referred to as hydro-connectivity (Gudrun et al., 1995). Some farmers may choose to protect their lands from flood impacts by building levies, straightening or dredging rivers, or altering their fields to more quickly drain water (through use of drainage tiles or other approaches). These adaptation strategies can have many negative impacts to the surrounding ecosystems and human communities: first, they can accelerate and increase the flow of floodwaters, making flooding and accelerated river flow downstream more likely (Brierley & Hooke, 2015; Brierley & Fryirs, 2005). Second, some of these strategies remove or degrade wildlife and fish habitat. Third, by draining fields quickly, large quantities of fertilizer and sediment may be introduced into rivers. 



In Massachusetts, 
management of river 
corridors and 
vegetative buffers is 
highly regulated

Case study

Photo from Agweb.com

Presenter
Presentation Notes
The big take away in this case study is that, in MA, there are strict river governance policies that limit the degree to which private citizens or businesses are allowed to alter vegetative riparian buffer zones EXCEPT if that business is an agricultural enterprise. 



Flood impacts 
to farms and 
some farmers’ 
perceptions of 
them

Exposure 
type

Vulnerability Degree of 
sensitivity

Farmer descriptions

Inundation Equipment 
loss

High “I lost some equipment. It flooded an out 
building of mine that was closer to the river 
and some equipment and materials that I had 
in there were just swept downstream. They’re 
probably somewhere in the Atlantic by now.”

Inundation Crop loss High “We had about five or six acres that was just 
flattened and destroyed; the impact of the 
Irene was total loss of 40 acres of corn.” 

Inundation Soil moisture Medium “The big issue was the land drying out, so I 
could get to it.” 

Erosion Tree damage Low “We probably lost 50-75 big pine trees. They 
got pushed right over in sort of a line. I was 
afraid I was going to be my whole sugar bush, 
and I'd be out of maple sugaring!”

Erosion Soil erosion 
(riverbank)

High “Oh Christ, I probably lost 2-4 acres in that … 
[Hurricane] Irene, probably 2-4 acres, it's 
gone.”

Case study

Presenter
Presentation Notes
Quotes are from interviews conducted with MA farmers in 2012. Using the vulnerability framework we discussed earlier in the sesión, let’s look at a couple of examples. 



Case study
Adaptation 
practice

Reason Tradeoffs Farmer descriptions

Bank 
stabilization/ 
dredging

Protect crop and 
pasture lands from 
erosion; protect 
critical 
infrastructure

Increases 
downstream 
flood impacts; 
degrades river 
ecosystems

“I hired a fellow with a mini excavator 
and brought in stone and they built up 
the bank…it probably cost ten 
thousand dollars or more.”

Land use change Protect 
productivity of 
croplands by 
preventing soil 
erosion

Reduces 
diversity of 
local 
agriculture

“By '85 it was hay. Since then it's been 
hay. We plowed it that one time and 
we've never plowed it again, just for 
that risk [of flooding], because in the 
spring, the roots aren't deep enough if 
it floods in the spring. I don't need a 
12-foot ditch in the center of the 
field.”

Levee/block 
flood water

Protect 
crops/fields from 
multiple flood 
impacts

Increase 
downstream 
flood impacts

“The farmer who had it before piled 
huge stones on the embankment up 
there ... Gosh, they've got to be 20 to 
30 feet from the water. It's forming 
that barrier [between the river and 
the field].” 

Flood impacts 
to farms and 
some farmers’ 
perceptions of 
them

Presenter
Presentation Notes
Quotes are from interviews conducted with MA farmers in 2012. 



Other stakeholder perspectives on farmer adaptation to flooding:

Case study

Presenter
Presentation Notes
Farmers are not the only ones impacted by flooding, or by the adaptive measures taken by farmers to decrease the damage caused by flooding. In the following exercise, we’re going to meet some other types of stakeholders who live in these MA communities. Hopefully, we’ll get to understand their needs and perspectives, and create some suggestions for changing river governance approaches to better meet the needs of everyone.



Stretch break



Role play activity

1. Divide into groups based on assigned role; develop a list of what your group 
wants from a new river governance structure. What may you be willing to 
compromise on? What are your key priorities for negotiation? (10 minutes)

2. Come back together as a class to develop the best possible river 
management plan using the river governance framework. (20 minutes)

3. By the end of the activity, all five stakeholders have been heard and have 
agreed in a common strategy. 

Presenter
Presentation Notes
Good river governance requires that multiple stakeholder groups have their concerns and goals addressed through collective action and/or regulation. In an era of increasing flood frequency due to climate change, it is important that all stakeholders can reasonably protect themselves from the negative impacts of flooding. In Massachusetts, agricultural and non-agricultural stakeholders agree that river management policy should be revised, though doing so is challenging. A new governance system should be developed that clearly explains who has the right to manage river corridors, thereby altering this important public resource. The representation of various interests in river-related decision-making and the role of power and politics are important components to consider when developing this new governance system. These dynamics are complex, but they can be structured around four fundamental dimensions of natural resource governance. 



RIVER MANAGER

You are a Massachusetts river manager, and your goal is to promote mixed-use 
management of rivers. You are to ensure that any new management scheme is 
both environmentally and socially conscious. Your responsibility in your group is to 
facilitate and to ensure that all members of the group are able to share their ideas 
and contribute to the development of a new plan. Ultimately, you must ensure that 
any proposed plan includes all elements of the sustainable governance framework 
provided in the case study.

Role play activity



FARMER

You farm 40 acres of vegetable fields in northwest Massachusetts. Your family 
has farmed this land for six generations. Very recently, you have experienced 
major losses of farmland and topsoil due to flooding of the river that runs 
through your property. In the past you have used your tractor to dredge the river 
and have placed large stones along its banks to reduce erosion. While this 
protects your field, it also increases the velocity of the water. This is a problem 
because you are directly upstream of a small town.  You must work with 
residents, fishers, and other stakeholders to develop a management plan that 
may meet your needs and the needs of the other stakeholders.

Role play activity



FISHER/RECREATIONALIST

You have fly-fished trout in Western Massachusetts and Southern Vermont for 
most of your adult life. You consider it more than a hobby as you describe it as a 
lifestyle. Recently, you have noticed that the number fish in local rivers are 
decreasing because trout habitat—which is essentially wild, unaltered stretches 
of river—is being reduced. This reduction is being caused as people who live and 
work along the river try to protect themselves from floods by building levees, 
shoring up riverbanks with rocks, or dredging the rivers to make more space for 
water. You side with the Environmentalist in that the solution would be to move 
all people and human activities away from rivers. But, you must work with those 
people in your group to develop a plan to meet all your river management needs. 

Role play activity



RESIDENT

You are worried about flood impacts from the river that borders your property. 
While you have considered building a levee and placing stones along the bank to 
protect you land and house from erosion, you do not have the equipment or 
expertise to do so. Additionally, you have seen water velocity in the river increase 
because the farmer upstream has channeled the river. You blame the farmer for 
putting your land and house at greater flood risk. You think that upstream land 
should be allowed to flood to slow water velocity and absorb floodwaters; this 
would protect you and your neighbors from future floods. 

Role play activity



ENVIRONMENTALIST

You have dedicated your life to protecting wild places across New England. You 
have recently joined with fishers in advocating for the protection of rivers in 
Western Massachusetts and Vermont. You advocate for a buy-out program in 
which the states allocate money to purchase all land along certain rivers to 
remove people and human activities. You see any manipulation of the river as 
uncalled for. 

Role play activity



Role play activity

River governance

Social dimension

Political dimension

Economic
dimension

Environmental
dimension

Efficient use

Equal democratic opportunities

Equitable use

Sustainable use

Presenter
Presentation Notes
Reminder for groups to use the River Governance Frame work to discuss the tradeoffs and opportunities associated with their policy recommendations. Ask students for their feedback both on the concepts (did the negotiations go well?) and the exercise. Summarize key thoughts on the board.Concluding thoughts: Natural resource governance in agricultural or partially agricultural communities is difficult. There are tradeoffs and opportunities associated with every policy decision. Different people have different needs and desires, and it is highly unlikely that a policy will make everyone happy. The climate change-related pressures on New England will clearly increase in coming decades. Flooding is just one way that we are likely to see pressures put on agricultural sectors, but it is one that serves as an excellent example of how the need to adapt to changing conditions may have negative consequences on other community members. 



Thank you

This teaching case study was adapted from one written by 
Benjamin P. Warner and Rachel E. Schattman at the 2016 Case 
Studies for Teaching Workshop hosted by the National Socio-
Environmental Synthesis Center (SESYNC)
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