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Figure 1. Loss and damage from climate extremes such as more frequent and severe droughts and floods are global issues we
will need to find local solution to [8] ©Photos Oxfam International/DVIDSHUB CC BY 2.0

Introduction
In November 2017, I had the opportunity to attend COP23, which is the 23rd
Conference of the Parties to the United Nations Framework Convention on Climate Change
(UNFCCC). To date, 195 countries have signed onto the UNFCCC. This framework was adopted
in 1992 at the Rio Earth Summit and was the first time the international community
formally began working to confront the problem of climate change. The end goal of this
framework is to stabilize concentrations of greenhouse gases in the earth’s atmosphere. The
UNFCCC entered into force in 1994, and nearly all the world’s nations have now signed on [1].
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In these negotiations, each country (regardless of its size or power) is counted as 1 party
and thus get 1 vote in negotiations. In theory, the most powerful countries have the same
voting power as the least powerful. Nonetheless, there are some politics involved with each
vote. Alliances have been formed between countries and regions with similar interests, perhaps
as it should be. Before going to the conference, all the politics involved was less apparent to
me. However, once I was in the negotiation room, it was clear that countries with similar
interests were working together to promote their agenda. COP23 was hosted by the country of
Fiji, so the focus on water and adapting to climate change was at the forefront. Many island
nations and climate-vulnerable countries have formed alliances for at these conferences as the
impacts of climate change are already happening in their homes. Hearing the leaders of these
island nations speak at COP231, I gathered the sentiment that regardless of how much
reduction in greenhouse gases (GHGs) the COP negotiators agree to, the impacts of the GHGs
that are already in the atmosphere will be felt, and it will be devastating [15]. Many developing
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COP23 Day 3 with Maria Jolly - Anote Tong (former President of Kiribati) on Migration with Dignity:
https://www.youtube.com/watch?v=_L1MZbczXa8&t=14s
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nations are now faced with the challenge of establishing mechanisms to deal with the impact of

Figure 2. “Global patterns of impacts in recent decades attributed to climate change, based on studies since the AR4.
Impacts are shown at a range of geographic scales. Symbols indicate categories of attributed impacts, the relative
contribution of climate change (major or minor) to the observed impact, and confidence in attribution.” [IPCC, 14]

climate-induced natural disasters.
According to the Fifth Assessment Report of The Intergovernmental Panel on Climate
Change, recent decades have seen strong scientific evidence for changes in climate impacting
natural systems on all continents and across the oceans (see figure 2). Changes in precipitation
or melting snow and ice are “altering hydrological systems, affecting water resources in terms
of quantity and quality. Glaciers continue to shrink almost worldwide due to climate change,
affecting runoff and water resources downstream [14].” Additionally, “impacts from recent
climate-related extremes, such as heat waves, droughts, floods, cyclones, and wildfires, reveal
significant vulnerability…to current climate variability [14].” The impacts of these climaterelated extreme events are vast and impact the ecosystem and infrastructure around us as well
as our personal physical and mental health. Most directly, these disasters impact the quantity
and quality of the food we eat and the water we drink.
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Lack of preparedness for these disasters can make any country, regardless of
development status highly vulnerable. However, “climate-related hazards exacerbate other
stressors, often with negative outcomes for livelihoods, especially for people living in poverty.
Climate-related hazards affect poor people’s lives directly through impacts on livelihoods,
reductions in crop yields, or destruction of homes and indirectly through, for example,
increased food prices and food insecurity [14].”
As a public health practitioner who has worked in and studied complex humanitarian
emergencies, I was interested in following the Adaptations and Loss and Damages negotiations
at COP23. This agenda was being pushed by developing nations who are currently facing the
impacts of climate change [2]. Natural disasters are predicted to become more intense with
climate change. These disasters may be slow-onset events, like droughts and famine, or fastonset events, like hurricane and tsunamis. Tackling the adaptation and dealing with the loss and
damages of either category of event requires funds that many developing countries do not
have. The purpose of the adaptation and loss and damage negotiations were to come up with
country-specific and global adaptation plans while creating a framework for developed nations
to fund developing nations in these efforts. The general logic for this funding mechanism is that
the climate change impacts developing nations are facing are because of pollution that the
developed world emitted during the industrial era until now. These impacts are an effect of the
GHGs emitted by the developed world. Therefore, since the developed world has reaped the
economic benefit of their development, they should help developing nations deal with the
economic burden of increased natural disasters resulting from climate change.
In this white paper, I will focus on two case studies of adaptation to water-related
events. These cases are in the United States and Pakistan. The US case does not have a clear
link to climate change. However, the Pakistan case is very clearly linked to climate change. I
choose to include the US case because it is a great example of how to properly include the
impacted community in the crafting of solutions to water intrusion issues in a resource-poor
community. The two cases are in very different countries with different climate-related water
disasters. Nonetheless, water-related disasters are a global problem we will need to address
with local solutions. Therefore, I will discuss a specific water-related issue each community or
region is facing, describe the problem and potential solution, and then describe my
recommendations based on best practices and current initiatives.

Case Study 1 – Unites States: West Atlanta Watershed: Proctor Creek
Background and Problems:
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A watershed is an area of land
that drains into a stream or waterway.
Each watershed has its own drainage
network, which can look like the
branches of a tree and eventually drain
into a larger waterway. The West Atlanta
Watershed is the area within metro
Atlanta that drains into the
Chattahoochee River and continues into
the Gulf of Mexico. The total West
Atlanta Watershed includes five sub
watershed basins: Proctor, Utoy, Sandy,
Peachtree, and Nancy (see figure 3).
These creeks are tributaries of the
Figure 3. A Map of the West Atlanta Watershed [7]
Chattahoochee River [5]. Proctor Creek
is a highly urbanized, degraded stream that traverses the northwest portion of the City of
Atlanta [4]. Proctor Creek used to be a source of pride for our community – a place where
children played, a place where people were baptized, and a place where people could fish [3].
The creek runs 7.8 miles in length and the watershed area covers about 16 square miles,
eventually working its way to the Chattahoochee River. Along the way, it passes through many
neighborhoods including some of the most economically disadvantaged areas of the city with
high rates of poverty and crime [4].
The waterway is plagued with pollution, erosion, and high bacteria levels from regular
storm water flooding and sewage overflows. Sewage overflows occur when there is a heavy
rain event. The city of Atlanta is built on a combined sewer, which means that storm water and
sewage water drains into the same pipes (See Figure 4). This is not a problem on dry days, but
when there are heavy rain events, the sewers are inundated with water. When this occurs,
sewage water overflows into the Chattahoochee River and its creek. For the neighborhood
around Proctor Creek, this means that the neighborhood (and many homes) around the creek
flood with sewage water.
The fish and wildlife in
the area also suffer
because their
environment is plagued
with sewage water.
Another factor
contributing to the poor
ecological health of this
Figure 4. When there is too much rainwater, the Combined Sewer Overflow is inundated
urban creek is illegal tire
and the sewage water drains into the creeks and rivers around Atlanta [9]
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dumping and litter.
Although it is unclear how climate change will alter the precipitation patterns for Atlanta
[12], the communities surrounding Proctor Creek are currently suffering public health threats
related to flooding and pathogens released from sewer overflow discharges. Additionally, some
areas around Proctor Creek are constantly flooded and there are increased levels of moisture in
homes. This results in increased levels of mold, which has been linked to asthma [11]. The area
is also characterized by brownfields and little greenspace, and as new development and
gentrification occur environmental justice issues are also becoming more prominent [4].
Recommended Solution
This is an example of an environmental injustice impacting a disadvantaged community.
In situations like this, mitigating the environmental burden requires concurrently empowering
the impacted community. The community will have a more detailed understanding of the
problem then outside organizations and have a vested interest in maintaining any proposed
solutions. What this looks like is creating space at the table for community members to
contribute to all decision making around solutions and partnership building. Solving the issue of
combined sewer overflows, illegal tire dumping, and watershed mismanagement must have the
community at the forefront.
Thus far, the proctor creek community has already increased their capacity to interface
with many parties interested in addressing these issues. These parties are working to build
partnerships with governments, NGOs, foundations, corporations, and academia. In 2013, the
Urban Waters Federal Partnership designated Proctor Creek to be a priority Urban Waters
location. The Partnership works to
improve coordination and focus among
federal agencies on problems in the
watershed while promoting communityled efforts at economic, social, and
ecological revitalization [4].
This project has the potential to
transform a polluted and neglected
piece of the city. In addition to cleaning
up the creek and monitoring water
Figure 5. Darryl Haddock, a community leader in Proctor Creek during
quality, the plans include a 400-acre
a clean-up day [7]
streamside linear park. This park will be
connected to the Atlanta BeltLine (a 22-mile urban loop of multi-use trails, modern streetcar,
and parks) by seven miles of trail [10]. Nearby Maddox Park is being refurbished, and the city
plans to install other green infrastructure along eleven miles of creek and the surrounding
watershed, which encompasses 10,600 acres. To make this happen, the West Atlanta
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Watershed Alliance (WAWA, an all-volunteer organization working to preserve over 400 acres
of greenspace in Southwest Atlanta) is working with the EPA, as well as more than a dozen
federal and state organizations, including the U.S. Army Corps of Engineers, FEMA, Emory
University, the Department of Housing and Urban Development, Alpharetta-based real estate
firm Emerald Corridor, and the Trust for Public Land [6].
My recommendation for this project is to maintain the current partnership with federal,
local, and community organizations. Many urban revitalization projects come to the community
with solutions crafted without buy-in from those who live in the areas impacted. The
community will always know where the problems really are and what solutions will work or will
not work. From key informant interviews, it seemed like the city of Atlanta was originally not as
engaged with the Proctor Creek community. After WAWA trained citizen scientists and
presented solutions crafted by the community, the city began to listen. They soon realized how
vital community engagement was for the success of the project. If solutions continue to engage
the community at all level of decision-making, the result should be a creek clean enough to fish
and swim in again, adjacent greenspace that will attract residents and businesses to enliven the
community, and a supportive neighbor of the BeltLine. Finally, as Proctor Creek flows into the
Chattahoochee, the cleaner water would benefit the entire region.

Case Study 2 – Chitral, Pakistan: Glacial Lake Outburst Flooding (GLOFs)
Background and Problems
The fifth assessment report by the IPCC indicated many anticipated impacts of climate
change in various regions of the world. After describing each anticipated impact, the IPCC
report also provides how much confidence there is the data regarding each anticipated impact.
The fifth report states that “In many regions, changing precipitation or melting snow and ice are
altering hydrological systems, affecting water resources in terms of quantity and quality
(medium confidence). Glaciers continue to shrink almost worldwide due to climate change
(high confidence), affecting runoff and water resources downstream (medium confidence).
[14].” In mid-July 2015, Chitral, a district in Northern Pakistan was hit by significant Glacial Lake
Outburst Flooding (GLOF)
resulting from the water runoff
of melting glaciers. GLOFs occur
when the ice walls containing a
water reservoir fail, sending
entire lakes down to inhabited
areas below (see Figure 6) [17].
These “massive torrents and
flash floods” washed away
villages, access roads, bridges,
7
Figure 6 . The Bashqar Gol Lake of Laspoor Valley of Chitral This glacial lake
is fed by the melting water from 5 main glaciers. [19]
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drinking water supply systems, public/private property and agricultural crops [18]. This GLOF
was not an unusual event. Because of climate change, many regions in northern Pakistan are
now more vulnerable to GLOFs. When events like this occur, there are usually casualties, but
the exact number of injuries is often difficult to ascertain due to inaccessibility of the affected
areas [18].
At COP23, I spoke with Bilal Khalid from Leadership for Environment and Development
(LEAD) Pakistan. LEAD is a sustainable development think-tank working on climate and water
issues, and Bilal is the Focal Person for Ground Water and Drought. Bilal works a lot with
different adaptation and mitigation techniques for the increasing natural disasters resulting
from climate change and we spoke at length about what LEAD is doing regarding GLOFs. He
mentioned how the monsoon patterns are now shifting under the influence of climate change.
The monsoons are now penetrating parts and regions which had not seen monsoon rains
before. Coping with monsoon rains is quite difficult, even when a region is expecting it.
Preparing and responding to GLOFs is increasingly difficult in regions not anticipating monsoons
rains and the associated effects. [16].
When speaking about Chitral, Bilal said that the region “has been exposed to repeated
flash floods because the snow caps in the north of Chitral being exposed to monsoon
precipitation (which are warm waters) causing a rapid melting of ice which leads to a rapid
generation of runoff downstream.” This has caused repeated causalities in Chitral and
unfortunately, these kinds of events are increasing in frequency.
Recommended Solution
Bilal went on to tell about how there an increased recognition among the Pakistani
government that climate change is a major contributing factor to these kinds of disasters. Now,
there is more political and stakeholder momentum to work towards solving these issues.
“There is also an increasing realization that climate change is causing unprecedented
extreme events for which we are not prepared…The nature of climate shock is as such that
it helps us through an increasing realization among stakeholders. People are increasingly
able to feel the impacts of climate change at a personal level which enables us to go and
work … [16]”
- Bilal Khalid, Focal Person for Ground Water and Drought, LEAD Pakistan
Regarding the issues of GLOFs in the Chitral district of Northern Pakistan, the United
Nations Development Programs stated “the mitigation of GLOF was included in the National
Climate Change Policy launched in 2013. More than 1,000 people, including 50 percent women,
in vulnerable communities were sensitized and made aware of GLOF related hazards,
preparedness and adaptation. A total of 200 people, including 80 women, participated in
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disaster risk management strategies and gained knowledge of techniques for mitigating risks
and losses during future glacial lake outburst floods and other climate change related disasters.
10 safe havens and 10 access routes were identified at Bagrot and Bindo Gol valleys to minimize

Figure 7. Taken from LEAD Pakistan, Thematic Local Adaptation Plans of Actions Water. 2015 [13]

life and material losses from climate change related disasters in northern areas of Pakistan
[17].”
LEAD Pakistan released a report in 2015 outlining effective ways to create Local
Adaptation Plans of Actions, or LAPA for short. Figure 7 is a summary of the aims of LAPAs. We
see again that empowering communities is as important as engaging other stakeholders and
building capacity. Because GLOFs cause significant damage and loss to infrastructure and
agriculture, there are economic costs associated with lack of preparedness.
My recommendation here is again to create solutions with local knowledge and capacity
as a starting point. UNDP has already trained vulnerable populations on how to spot and
respond to GLOF-related hazards. We should continue with this kind of work and consider
innovative geoengineering options to mitigate the impacts of GLOFs when they occur. This
could be through the creation of drainage systems for when the glacial lakes outburst. Again,
community involvement is vital as they would know where flooding is most severe and what
areas of the district may be a suitable location for a backup reservoir. Expectantly, this
additional preparedness training and mitigation engineering will reduce the loss and damage in
Chitral due to GLOFs. However, these solutions should be crafted through consultation with the
community first. As there is already political will to reduce the burden of GLOF-related
disasters, these solutions would do well to partner with local authorities. Hopefully, by working
9

Maria Jolly
ENVS 426: Climate Change and Society – Fieldtrip to COP
Final Project
December 10, 2017
Community-Based Adaptation to Climate Change and Water-Related Disasters

with local, national, and international organizations, we can craft appropriate adaptation and
preparedness infrastructure for the Chitral district of Northern Pakistan.

Conclusion
These two examples of community-based adaptation to climate change and waterrelated disasters indicate the importance of community involvement in all levels of planning for
and adaptation approaches. Because of the increased risks climate change will bring to
vulnerable communities and regions, many countries are beginning to embed adaptation into
planning processes, and some are incorporated adaptation into responses themselves.
“Engineered and technological options are commonly implemented adaptive
responses, often integrated within existing programs such as disaster risk management and
water management. There is increasing recognition of the value of social, institutional, and
ecosystem-based measures and of the extent of constraints to adaptation. Adaptation
options adopted to date continue to emphasize incremental adjustments and co-benefits
and are starting to emphasize flexibility and learning. Most assessments of adaptation have
been restricted to impacts, vulnerability, and adaptation planning, with very few assessing
the processes of implementation or the effects of adaptation action. Adaptation experience
is accumulating across regions in the public and private sector and within communities.
Governments at various levels are starting to develop adaptation plans and policies and to
integrate climate-change considerations into broader development plans.”
- Fifth Assessment Report of The Intergovernmental Panel on Climate Change [14].
Often the burden of these climate change and water-related disasters are borne by the
most vulnerable. As stated throughout this whitepaper, incorporating community knowledge
and feedback is vital to crafting successful adaptation and mitigation approaches. The affected
communities will have a more detailed understanding of what and where the problem truly is.
Furthermore, they will always have a vested interest in maintaining any proposed solutions. It is
vital to always make space at the table for community members to contribute to all decision
making around solutions and partnership building. Without community, it is unlikely that any
proposed solution will create lasting positive impacts.
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