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PROJECT OUTCOMES SUMMARY  

Overview - A Workshop was held August 14-16, 2019 at Texas Tech University to conceptualize the 
sustainability challenges that face the small- to medium-sized urban centers that serve as the backbone 
of rural communities, particularly agricultural communities.  The focus was on the arid and semi-arid 
regions in which water of adequate quality and quantity is a defining environmental need. Our 
conceptual framework was that of “One Health,” which posits that environmental, human, and wildlife 
health are closely intertwined, and the path to a sustainable future requires meeting human, economic 
and environmental needs. The Workshop brought together a multidisciplinary team of academics, 
practitioners, and other stakeholders to identify challenges these communities face. This was an 
opportunity to engage researchers, including students and faculty, municipalities and other stakeholders 
in identifying the needs and a path for research to meet those needs.  These challenges were evaluated 
in each of the four workshop themes: Environmental Sustainability, Urban Design, Water, and Public 
Health.  Environmental sustainability was focused on the problems of urban development in sync with 
the natural environment and particularly wildlife.  Urban design complements this theme but was more 
focused on how the design of the built environment respects the natural environment while meeting 
the needs for human habitat. Water focused on the common challenge that all arid regions face of 
meeting the water needs of the environment, human potable water needs, and water for the competing 
forces of agriculture, manufacturing and energy development.  Public health recognized that the 
population in small cities and surrounding areas do not have easy access to health care that is common 
in large cities.  

Intellectual Merit -We suggest that the challenges faced by small- to mid-size cities are fundamentally 
different than those faced by large urban centers and that research to address those challenges are also 
different.  Appropriately addressing the challenges of these communities requires understanding those 
differences.  The intellectual merit of the proposed work was to explore and expand on that 
understanding and develop a research agenda to develop evidence-based approaches to use that 
understanding to address the challenges.  

Broader Impacts -The Workshop helped direct urban sustainability research in support of the 
communities in arid and semi-arid areas like the southern Great Plains. An example is the Thrive! 
Initiative of Texas Tech University. The Workshop helped a research community identify cross-cutting 
needs as well as build connections between the community and other stakeholders and the researchers.  
The Workshop helped raise the profile of the challenges faced by small- to medium-sized urban areas 
and directly impact the ability of those urban areas to address those challenges.   

Because the focus was on small- to medium-sized urban areas, the Workshop was designed to attract 
participation from under-represented groups with the goal of more effective engagement with those 
groups in the definition and conduct of research directed toward addressing the challenges faced by 
their communities.  

  



INTRODUCTION 

With an ever-growing proportion of the human population now living in megacities, the environmental 
sustainability of small- to mid-sized cities is starting to receive much-needed attention. Small- to mid-
sized urban centers (defined here as >50,000 and <500,000 residents) are much more common than the 
megacities that receive most consideration, and cumulatively serve as home for more people. In 
addition, they are more closely interdependent with surrounding rural and small communities than are 
megacities. Rural America depends upon the small urban center to meet important basic needs, such as 
health services and consumer goods, as well as the means to drive the rural economy—for example, 
with agricultural goods and equipment and oil field or other industrial services. In return, the economy 
of the urban areas depends upon the demand for goods and services from the surrounding rural 
community, but those goods and services do not always match the needs of the residents of the urban 
community.  The overarching goal of the Workshop was to conceptualize the sustainability challenges 
that face the urban centers that serve as the backbone of rural communities, particularly agricultural 
communities.  This was an opportunity to engage researchers, including students and faculty, 
municipalities and other stakeholders in identifying the needs and a path for research to meet those 
needs.  We continue to see the conference participants as forming the nucleus of a Sustainable Urban 
Systems Research Network that can formulate a coordinated, convergent research agenda to address 
the needs of small- to mid-size urban communities.  The workshop focused on the arid and semi-arid 
regions in which water of adequate quality and quantity is a defining environmental need. Our 
conceptual framework was that of “One Health,” which posits that environmental, human, and wildlife 
health are closely intertwined, and the path to a sustainable future requires meeting human, economic 
and environmental needs.  Over the two and ½ day Workshop, talks that identify fundamental 
challenges to the environmental sustainability of small- to medium-sized urban centers in dry regions 
and their surrounding network of dependent rural communities were followed by discussions to design 
collaborative research that involves academia, industry, and civic leadership in devising lasting solutions. 

The Workshop sought to address the questions  

• How do small- to mid-sized urban centers serve as a force of conservation of the environment? 
• What does green infrastructure (GI) look like in a brown landscape? 
• How do communities in groundwater-reliant and agriculture dominated environments (GRADEs) 

sustain a water supply of adequate quality and quantity to sustain their population and grow 
their economy? 

• How do we promote community health, well-being and environmental sustainability in the face 
of the challenges these communities face? 

These questions were addressed by four workshop themes which are directed toward each of these 
questions: Environmental Sustainability, Urban Design, Water, and Public Health  

The environmental sustainability of the natural environment including plant and animal life and the 
natural ecology is an often-ignored component of urban environments and an often-neglected 
contender in the water nexus. Urban environments provide habitat to many species, some of them of 
conservation concern. We suggest that wildlife is a critical component of the built environment and one 
that must be nurtured for a healthy and sustainable urban system.  The Workshop sought to understand 
the range of wildlife in an urban environment, particularly one adjacent and interconnected with rural 



communities, and their interactions with the human population.  Elements of urban design make those 
settings more or less welcoming to species, some of which have important public health effects.  

Urban design encompasses the interaction between the built and natural environments and must 
consider the anthropomorphic influences of human development and the availability of water. It is 
necessary for public life and natural systems to coexist, and urban design facilitates settings where 
people can experience social and ecological interactions fundamental to building sustainable 
communities, whether in urban, suburban or small town locations. For example, street trees, parks, 
squares, gardens, and other types of public open spaces provide a variety of environmental functions 
needed in urban areas, including stormwater management and mitigating the urban heat island effect. 
Nearly all endemic terrestrial and aquatic species, both flora and fauna, are adapted to the stable 
patterns of infiltration, evaporation, transpiration, groundwater discharge, consistent hydrology, and 
stable water chemistry that are a part of our natural systems[1]. These natural areas mimic sponges, 
receiving surface water, removing pollutants, trapping sediments, and facilitating groundwater recharge 
accomplished in a gradual, balanced manner. Contemporary land-use practices, including row-crop 
agriculture, however, have dramatically altered ecosystems through the widespread conversion of rural 
lands to developed areas. Rural lands typically provided an important buffer between urban land and 
water, but once lost to urbanization, they are gone forever.  

No matter where one is situated, he/she is affected by the actions of those living and working upstream. 
Patterns of land use to accommodate population growth have changed significantly over the last several 
decades, thus altering upstream activities. Changing land cover and land use affects the physical, 
chemical, and biological conditions of downstream waterways; alters the makeup of flora and fauna; 
and fragments the landscape into smaller and more randomly scattered parcels[2]. The impervious 
landscapes in developed and urban areas made up of paved surfaces, storm sewer systems, and 
buildings don't allow runoff to percolate slowly into the ground. Instead, water accumulates and runs off 
rapidly in large amounts which increases stream bank erosion and sedimentation downstream, which 
then leads to flooding and negative effects on aquatic species. Along with increased water quantities 
and velocities, urban runoff becomes polluted when typical ground matter and other impurities picked 
up from a variety of sources are flushed into storm drains and carried into receiving water bodies, 
referred to as nonpoint source pollution. The combination of the loss of the buffering and filtration 
provided by rural landscapes and wetlands, a marked increase in the amount of land used per person, 
and the increase in urban runoff, dramatically affects the ability to maintain water quality within a 
watershed and thus compromises its ecologic and economic health. 

Water is crucial for both urban and rural existence and economic prosperity. Farming and energy 
production compete with communities for good-quality water (the water-energy-food nexus). In arid 
areas the availability of good quality water is often limited and the technical, human, and financial 
resources to improve the quality of the available water may not exist. Problems of availability (e.g., 
shortage during drought) and quality (e.g., excessive salts or unacceptable levels of contaminants like 
arsenic) compound the challenge, with rural communities often having the least resources, the highest 
need, and the greatest lack of required expertise to utilize the financial resources and technical support 
available from organizations such as the Texas Water Development Board or the federal government.  
Increasingly, water availability may limit a community in their efforts to attract or fully develop 
industries including those in the food or energy sector which are among the most intensive water users. 
Many communities struggle to upgrade and/or maintain deteriorating infrastructure, an issue that 
particularly impacts small towns and cities. This is further complicated by the economic difficulties cities 



of all sizes face in meeting the requirements of the Clean Water Act (CWA). Along with regulating 
municipal wastewater treatment facilities, the CWA governs surface water quality protection in the 
United States by regulating pollutant levels in discharges and runoff. The law was put into place to 
protect our water for safe drinking, recreation, and the health of fish, shellfish, and wildlife. Many 
communities in the rural southwest, however, face drinking water supplies that contain potentially 
unsafe levels of arsenic, salinity and radionuclides or constrained or dwindling water resources such as 
the Edwards Aquifer in central Texas and the Ogallala aquifer in the entire southern high plains of the 
United States. Current technologies to address these challenges are often too expensive, require 
unavailable technical sophistication or too much energy to pose satisfactory answers for these 
communities. The enactment of the new Water Infrastructure Improvement Act (HR 7279, 
https://www.congress.gov/bill/115th-congress/house-bill/7279/text) empowers communities to use 
green infrastructure (GI) to efficiently and economically meet critical water management goals, while 
protecting the health, safety, and well-being of their residents. Capturing rainwater where it falls is an 
important solution to urban runoff and water pollution, and a principle that guides GI and low-impact 
development (LID) practices. GI is a cost-effective, sustainable, and environmentally-friendly strategy 
that uses infiltration, evapotranspiration, and the capture and reuse of stormwater to maintain or 
restore natural hydrologies.   

Public Health is focused on the health of the human population rather than individuals and has 
traditionally seen the environment as a determinant of human and animal health.  Public Health focuses 
on the ecological model of health[3], which includes the individual and interactions between people, as 
well as the community, organizational, and social determinants of health.  The core functions of public 
health are 1) assessment— discovering the threats to health, 2) assurance—ensuring conditions in 
which people can be healthy, and 3) policy—the development and implementation of public policies 
that influence health.  Human health is connected to the built and natural environment, and studies 
show that the conditions of one’s neighborhood has an impact on health[4-6].  The environmental issues 
confronting public health include climate change, water pollution and decreasing water resources, air 
quality, and exposure to chemicals that are harmful to human health. Public health, particularly when 
defined broadly as both the pursuit of positive health outcomes and quality of life, is central to 
sustainable urban systems.  

Human health can be affected by urban design, and funding agencies have become more interested in 
design and health as areas for intervention. In West Texas, small- to medium-sized urban areas are 
surrounded by rural counties.  These “hub cities” are a source of medical and public health care for the 
rural communities.  In the case of Lubbock, Texas, all of the surrounding counties in our Council of 
Governments area are considered medically underserved[7].  As small rural hospitals continue to close 
for lack of necessary funding, the urban centers are providing more and more care.  The State Health 
Department Regional office in Lubbock serves 44 outlying rural counties, stretching their abilities to 
serve both the urban and rural communities.  The urban centers often are the primary providers of 
health care services for the surrounding rural areas and are often a central foundation of the economy 
on which the small-to medium-sized urban centers are based.  This is particularly true as the 
surrounding rural communities often face an aging population that needs those health care services. 
Attracting a new and younger population while maintaining services for the elderly population could be 
viewed as the central challenge to the sustainability of the small to mid-size cities and their 
environments. Moreover, the inability to meet these challenges means that a community would be 



struggling for survival rather than being able to address quality of life and sustainability of those 
communities.  

If maintaining medical health is a challenge to urban areas surrounded by aging rural populations, 
maintaining mental health and quality of life is an even more difficult challenge, especially during a 
health crisis like that posed by COVID-19. In addition, the “One Health” movement has increased the 
interest in health challenges for both humans and other animals, and how those health issues 
interact[8].  The West Texas economy depends upon farming and raising livestock, both of which 
challenge the environment and human and animal health in both the rural and urban areas.   

Public health professionals are also invested in creating change and generally use theoretical models to 
develop intervention for transformation .  The Diffusion of Innovations theory[9], which has been used 
both in public health and agriculture, allows us to understand both the attributes of changers and well 
as the attributes of the change, is a useful tool for making change in communities.  The model helps us 
understand the readiness to adopt change, and the steps needed to move people in the direction of 
change.  It also helps us to develop interventions for change that are appropriate for the audience.  

Community Based Participatory Research (CBPR) is a skill that will be necessary for working with 
communities around issues of sustainability, health, and urban planning.  CBPR is a method that involves 
communities in all aspects of research.  Generally, CBPR begins with a research topic that the 
community chooses, and then works to involve the community through the research process, thus 
increasing community participation and capacity[10, 11].  Ideally, community members are involved in 
the development of research questions, collection of data, analysis of data and evaluation of research 
results.  The Workshop seeks to build a foundation for CBPR through ensuring the participation of the 
stakeholder community in defining the research needs and the directions of subsequent research.  

Beyond research, the methods of CBPR are also useful for working with communities to plan, implement 
and sustain projects.  These methods of inclusion, joint decision-making, developing community 
partnerships, and implementing change together will be important for change agents that will attend 
this Workshop.   

WORKSHOP PLANNING AND ORGANIZATION 

Overview 

In its 2018 report (https://www.nsf.gov/ere/ereweb/ac-ere/sustainable-urban-systems.pdf)[12], NSF 
viewed urban areas as social-ecological-technological systems with high degrees of internal integration 
and interdependence with surrounding rural regions. The report identified three primary “perspectives” 
or scales of study (single urban areas/metropolitan regions; multiple cities and communities; supra-
aggregations of cities and urban areas) and six “key elements” (developing new data and methods; 
assessing sustainability outcomes; understanding “theories of change”; advancing comparative and 
scalability studies; modeling the future of SUS; and co-production of knowledge among researchers and 
practitioners). The Workshop attempted to address all of these, assessing sustainability outcomes and 
advancing comparative and scalability studies using the southern high plains and its surroundings (Fig. 
1). By focusing on a specific region, it was possible to attract the participation not only of academics but 
representatives from the municipality and stakeholder communities.  This region includes a number of 
urban centers of approximately 50,000-250,000 people each (Amarillo in the north, Lubbock in the 

https://www.nsf.gov/ere/ereweb/ac-ere/sustainable-urban-systems.pdf


center, and Midland-Odessa/San Angelo in the south and Wichita Falls and Abilene to the east), 
interspersed with a variety of smaller towns and rural agriculturally-dominated communities. The semi-
arid region shares a limited groundwater-dominated water supply and is historically dominated by 
agriculture. However, it is also heavily influenced by energy production and the resulting competition for 
water and environmental resources, as well as increasing urbanization in the larger communities. The 
region demonstrates the interconnected nature of small- to mid-size urban areas with the surrounding 
rural communities and is marked by the lack of a large urban center such as those that exist further to 
the west (Phoenix), north (Denver) and east (Dallas-Ft. Worth, Austin and San Antonio). We see the 
challenges of these mid-size communities as being every bit as serious as the larger urban areas, but 
these communities generally lack the financial, technical and human resources that the larger 
communities may exhibit.  A further challenge is that whereas the mid-size urban centers in this area are 
generally showing population growth including some of the fastest growing cities in the U.S., many of 
the smaller towns are experiencing declining populations which increases the demands they may place 
on the urban areas. We believe the southern high plains and surrounding area provides a good model 
for the matrix of rural, small, and medium-sized towns that is common in many parts of America.  
Initially we expect to engage researchers and stakeholders in northern Mexico, Arizona, New Mexico, 
Oklahoma, Colorado, and Kansas but ultimately plan to engage other researchers and stakeholders 
facing similar challenges across the US.  

.   

Figure 1a – The Southern High Plains Region of the U.S. with Lubbock, Texas indicated by a blue star[13]  



The Workshop Organizing Committee (Table 1) included a core from Texas Tech University, which 
hosted the event, as well as other regional organizations and entities with strong relevant 
interdisciplinary and international networks. Committee membership was drawn from several academic 
disciplines and institutions and included representatives in each of the four foci for the Workshop, 
Environmental Sustainability, Urban Design, Water, and Public Health.  The four foci are each important 
in and of itself but also interact in key ways that needed to be explored in the contexts of long-term 
environmental sustainability and integration with the surrounding rural matrix. We contend that the 
importance of these elements, and especially their interactions, are both more important and less 
appreciated in mid-sized urban areas and in dry landscapes (Figure 2). 

Table 1: Organizing committee (in alphabetical order) 

Name Discipline Organization Unit 
Molly Ballesteros Public Outreach City of Lubbock Water Utilities 
Theresa Byrd Public Health TTUHSC Public Health 
Melissa Currie Urban Design TTU Landscape Architecture 
Gad Perry Conservation TTU Natural Resources 

Management 
Int’l Center for Arid and Semi-
Arid Land Studies 

Danny Reible Engineering TTU Civil, Environmental 
Construction Engr 
Water Resources Center 

Ashley Totrez Public Outreach City of Lubbock Water Utilities 

 

Figure 2. One Health Framework: Venn diagram of the primary foci and their interactions. The 
proposed Workshop briefly explored each in isolation before turning to their manifold interactions in 
the context of long-term regional sustainability. 

Perry, Gad
Not sure we should include her, since she only came in at the end



Workshop Structure 

Workshop participation was designed to maximize diversity in terms of discipline, institutional 
representation (academic vs. civic vs. government), and demographics. In addition to regional 
representation, we had participants representing US-based academic institutions with strong dryland 
ties who either are based in similar environments or study them. A list of participants is included in the 
Agenda (Appendix 1). Special efforts were made to encourage participation of students including 
opportunities for them to present their research in informal poster sessions.  Special efforts were also 
made to ensure participation of key stakeholders including individuals from municipalities and the 
general public.   

The workshop agenda is included as Appendix 1 and a summary schedule is included below.  The 
schedule provided for both a combination of formal presentations and substantial time for discussion 
including breakout group discussions in each area.  

Summary Schedule 

Day 1: Wednesday August 14th, 2019 

8- 9:00 AM Registration       

9-10:15 AM Session 1: Plenary Session   Moderator: Dr. Danny Reible   

10:30 AM-12 N Session 2: International Perspectives Moderator: Dr. Gad Perry  

1:30 – 3 PM Session 3: Public Health Session  Moderator: Dr. Theresa Byrd 

3:30- 5PM Session 4: Roundtable Discussion  

 Public Outreach 

 Public Health 

Day 2:  Thursday August 15th, 2019 

8:30 – 10 AM Session 5: Water Theme    Moderator: Dr. Danny Reible 

10:30 AM -12:30 PM Session 6: Urban Design Theme Moderator: Dr. Melissa Currie 

1:30 – 3 PM Session 7: Urban Conservation Session  Moderator: Dr: Gad Perry  

Session 8: Round table Discussion 

Poster Session and Reception 

Day 3: Friday August 16th ,2019 

Session 9: Reports and Conclusion  

Report out from each Moderator 

Integration Session: Coming up with a Roadmap for a Sustainability Research Network 

Session 10: Breakout and Closing Remarks 



WORKSHOP SUMMARY AND OUTCOMES 

Seventy five people registered for the workshop and approximately 50 were able to participate 
throughout the sessions.  The workshop was well received by participants in that a post-workshop 
survey rated the overall workshop at 4.3 on a 5 point scale ranging from 1 (not useful) to 5 (very useful).  
The sessions on public health and urban conservation were found to be somewhat useful to useful (3.6 
and 3.5, respectively) likely reflecting the diversity of the participants, many of whom work in neither 
area. The sessions on climate change, urban design, water and the breakout discussion sessions were all 
found to be useful to very useful by the participants (4-4.5 ratings).  It is hoped that these positive 
perceptions will aid in future cooperation among the participants in pursuing a sustainability research 
network should opportunities arise.  

The Workshop began with a welcome from Dr. Joseph Heppert, Vice President of Research at Texas Tech 
University, and Dr. Barron Orr from the United Nations Convention to Combat Desertification.  These 
speakers charged the audience with the importance of addressing the problems that were the focus of 
the workshop deliberations. This was followed by a presentation by Dr. Katharine Hayhoe, Professor of 
Public Administration and Director of the Climate Science Center at Texas Tech University, part of the 
Department of the Interior's South-Central Climate Science Center, and a member of the 
Intergovernmental Panel on Climate Change. Dr. Hayhoe outlined the potential challenges associated 
with the increasing frequency of climate extremes for small and mid-sized communities in arid areas 
that already suffer from limited resilience.  

The Workshop then turned to a series of presentations on international perspectives, recognizing that 
secondary cities in many other countries face similar problems.  After presentations outlining the role of 
the State Department and USAID in managing the challenges of international cities, and the help they 
hope to receive in identifying and addressing future ones, a presentation from Dr. Amanda Shores of 
Colorado State University identified the usefulness of “mapping” in identifying and responding to 
sustainability challenges in secondary cities. Following these introductory talks, the Workshop ensued 
with featured sessions in each of the four key themes that challenge the “one health” of small cities in 
arid environments: 

- Public Health: How do we promote community health and well-being in the face of the 
challenges these communities face? 

- Water: How do secondary cities and their surrounding rural, often agricultural, communities 
in arid environments sustain a water supply of adequate quality and quantity? 

- Urban Design: What does green infrastructure, particularly ecologically-informed 
infrastructure to conserve and maximize water, look like in a brown landscape? 

- Urban Biodiversity: How can satisfying human needs in secondary cities harmonize with 
conservation of regional biodiversity? 

Presentations were followed by interdisciplinary breakout sessions to allow discussions in smaller, more 
interactive, groups.  The full presentations are included as Appendix 2.  On the third day, these topics 
were addressed in a more integrated fashion by the group as a whole, in an effort to identify the 
primary conclusions and take-home lessons.  We summarize the conclusions of the discussions below.  

Key Lessons from the Workshop on Environmental Sustainability in Arid Region Urban Communities: 

 



- The critical nature of secondary cities 
o These cities collectively have a majority of the world’s population and are closely connected to 

the economy and ecology of the surrounding rural, often agricultural, area, serving as regional 
“hub” cities.  

o They rarely have the resources to identify the fundamental knowledge necessary to guide 
actions toward sustainability and thus are heavily dependent upon external input 

- The interconnectedness and intersectionality of sustainability issues 
o The four themes of our workshop (public health, water, urban design, and urban conservation) 

are all interconnected: one community means one health, one water, one air  
o Secondary cities should not be studied in isolation, but rather as part of a matrix that includes 

surrounding areas that are more rural, agricultural, or natural  
- The city- and area-specific nature of appropriate and acceptable actions to address sustainability 

o “Sustainability” may mean different things in different locations. Different priorities and 
different challenges require different solutions 

o Fundamental knowledge and extensive data collection is required to provide the scientific 
understanding necessary to address sustainability issues in the different regions, environments, 
and communities in the nation and the world  

o International perspectives greatly extend the range of social, cultural, and physical settings that 
can be explored and provide insights not easily available in domestic settings 

- Rapidly growing secondary cities provide an opportunity for demonstration and testing of new 
paradigms for addressing sustainability without trying to apply untested concepts to remake 
existing cities 

- The critical importance of the human dimension in understanding and addressing the problems of 
secondary cities 
o This requires two-way community involvement to identify and shape the goals and objectives of any 

research or action, as well as education and outreach to disseminate research findings and products 
o The importance of effectively engaging all components of the community, including diverse 

cultures within that community, different socio-economic groups, as well as decision and 
policymakers 

o The importance of mapping to better understand the components of the community and their 
interactions, to visualize relationships, and to disseminate findings  

- The importance of having measurable outcomes of actions toward sustainability 
o Appropriate metrics will have to be interactively defined by community-shaped goals and 

objectives and are part of the study  
- The need for development and training of a diverse, interdisciplinary student body that will be the 

thought- and action-leaders of the communities of tomorrow.  

The workshop also raised a number of questions that are related to the key findings above but will 
ultimately need to be answered by future research on urban sustainability.  

• Urban sustainability is a multi-scale challenge.  Primary cities talk to one another 
more than to smaller cities around them and this limits communication and 
effective response to joint problem. Secondary cities like Lubbock are much more 
interactive with their surroundings, and that perspective has mostly been missing 
from past urban sustainability research.  



• Urban sustainability has not yet fully utilized emerging technology to meet future 
challenges. Cellular and internet communications are increasingly supplanting 
conventional phones and face to face interactions. 5G is emerging and promises 
dramatic increases in the internet of things. Smart cities may or may not be the 
future. Similar questions apply to self-driving cars, flying drones, etc. How will 
these change things? What infrastructure should be designed into future and 
renewing urban centers? 

• Rural areas continue to dwindle. Their access to crucial services will keep getting 
worse. What infrastructure can help with that? How should cities plan for the 
resulting migrations? 

• How will climate change exacerbate changes? The influence of climate change are 
likely to be most pronounced in the extremes, that is, in the in arid and semi-arid 
inland areas and the coast. Can cities be made more resilient? How does urban 
decarbonification look? Can we do that in a way that also supports wildlife, 
human health, and preparation for the next pandemic? 

Although not discussed during the Workshop, the COVID-19 pandemic has served to sharpen the 
differences between large urban centers and the mid-sized cities and surrounding rural areas that were 
the focus of this workshop.  Some of the reasons for these differences were explored by Perry and De 
Silva (2002) https://www.newsecuritybeat.org/2020/05/urbanization-age-pandemic/ (and Appendix 2) 
in which it is argued that poverty and disparity are primary drivers of pandemic response and not just 
urban density.  Small to mid-sized cities tend to lag the urban centers in feeling the effects of the 
pandemic but ultimately can be affected more deeply and without the resources to effectively respond.  

 

 

 

  

https://www.newsecuritybeat.org/2020/05/urbanization-age-pandemic/
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Networking for Environmental Sustainability 
in Arid Region Urban Communities 

August 14th - August 16th, 2019 

International Cultural Center 

Texas Tech University  

National Science Foundation Workshop: 



Day 1: Wednesday August 14th, 2019 
8:00AM - 9:00 AM Registration      Entrance Foyer ICC 

Shuttles from Hyatt begin at 8 AM  

9-10:15 AM Session 1: Plenary Session                       

Moderator: Dr. Danny Reible 

10:30 AM-12 N Session 2: International Perspectives                    
Moderator: Dr. Gad Perry  
1:30 – 3 PM Session 3: Public Health Session             

Moderator: Dr. Theresa Byrd 

How do we promote community health, well-being and environmental 
sustainability in the face of the challenges these communities face? 

3:30- 5PM Session 4: Roundtable Discussion  

 Public Outreach 

 Public Health 

Day 2:  Thursday August 15th, 2019 
8:30 – 10 AM Session 5: Water Theme                  

Moderator: Dr. Danny Reible 

How do agricultural communities in arid environments sustain a water supply of 
adequate quality and quantity to grow their economy? 

10:30 AM -12:30 PM Session 6: Urban Design Theme       
Moderator: Dr. Melissa Currie 

What does green infrastructure look like in a brown landscape? 

1:30 – 3 PM Session 7: Urban Conservation Session             

Moderator: Dr: Gad Perry  

How do small- to mid-sized urban centers serve as a force of conservation of the 
environment? 

Session 8: Round table Discussion 

 Water 

 Urban Design 



 Urban Conservation 

Poster Session and Reception 

Day 3: Friday August 16th ,2019 
Session 9: Reports and Conclusion 

 Public Health 

 Water 

 Urban Design 

 Urban Conservation 

Integration Session: Coming up with a Roadmap for a Sustainability Research 
Network 

Session 10: Breakout and Closing Remarks 
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Full Name Organization Email Phone 
Chingwen Cheng Arizona State University Chingwen.Cheng@asu.edu 4804526705 
Zhihua Wang Arizona State University zhwang@asu.edu 4802999882 
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Education Program atorrez@mylubbock.us 8067752586 

Katherine Wells City of Lubbock kwells@mylubbock.us 8067752941 

Madeline Geeslin 
City of Lubbock Health 
Department mmcclure@mylubbock.us 8067753091 

Amanda Shores Colorado State University arshores.csu@gmail.com 4083910062 
Deborah Dixon DKD Engineering Inc. ddixon@dkdengineeringinc.com 5058503127 

Katherine Drury 

High Plains Underground 
Water Conservation 
District katherine.drury@hpwd.org 9035716832 

Mason Fidino Lincoln Park Zoo mfidino@lpzoo.org 3603393881 
Matthew Hinton Mississippi State University mch218@msstate.edu 6019422638 
Erika Foster Purdue University foste190@purdue.edu 5039134532 

Heather Venhaus 
Regenerative 
Environmental Design heathervenhaus@gmail.com 5128061180 

Jason Maddock Texas A&M University   
Ray Pentecost Texas A&M University rpentecost@tamu.edu 7577541291 
Asef Redwan Texas Tech University asef.redwan@ttu.edu 6464696667 
Alex Smith Texas Tech University alex.v.smith@ttu.edu 9724677977 
Anastasia Fox Texas Tech University anastasia.fox@ttu.edu 5055534054 
Anisha Navlekar Texas Tech University anisha.navlekar@ttu.edu 4699514337 
Aqeela Sehrish Texas Tech University aqeela.sehrish@ttu.edu 8065591586 
Ashkan Alborzi Texas Tech University ashkan.alborzi@ttu.edu 8064128858 
Bahareh Sadeghalvad Texas Tech University bahareh.sadeghalvad@ttu.edu 8063921417 
Balaji Rao Texas Tech University balaji.rao@ttu.edu 8063925315 
Brie Sherwin Texas Tech University brie.sherwin@ttu.edu 8068345181 
Cesar Gomez-Avila Texas Tech University cesar.gomez-avila@ttu.edu 3318190889 
Charles Klein Texas Tech University charles.klein@ttu.edu 8068348409 
Chuck West Texas Tech University chuck.west@ttu.edu 8068344160 
Claudia Ramirez Texas Tech University claudia.ramirez@ttu.edu 5755128892 
Clifford Fedler Texas Tech University clifford.fedler@ttu.edu 8068343964 
Danny Reible Texas Tech University danny.reible@ttu.edu 5129923634 
David Driskill Texas Tech University david.driskill@ttu.edu 8065437165 
Ellyn Anthony Texas Tech University ellyn.anthony@ttu.edu 9405957135 
Eric Bernard Texas Tech University eric.bernard@ttu.edu 8067422858 
Evan Gray Texas Tech University graye7@gmail.com 7203208095 
Ezinne Osuji Texas Tech University ezinne.osuji@ttu.edu 8067029779 
Ezinne Osuji Texas Tech University ezinne.osuji@ttu.edu 8067029779 
Gerardine Botte Texas Tech University gerri.botte@ttu.edu 7405415611 
Giovanna Pagnozzi Texas Tech University giovanna.pagnozzi@ttu.edu 8065590818 



Full Name  Organization  Email Phone 
Glenn Cummins Texas Tech University glenn.cummins@ttu.edu 8068343117 
Haoran Chu Texas Tech University thisischrischu@gmail.com 7165356756 
Hasti Ziaei Jam Texas Tech University hasti.ziaei@ttu.edu 8065007335 
Huayun Zhou Texas Tech University huayun.zhou@ttu.edu 7347090816 
Ilektra Drygiannaki Texas Tech University ilektra.drygiannaki@ttu.edu 8062832112 
Jason Sowell Texas Tech University jason.sowell@ttu.edu 5129655696 
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Kay Millerick Texas Tech University kayleigh.millerick@ttu.edu 8068340370 
Ken Rainwater Texas Tech University ken.rainwater@ttu.edu 8068347775 
Kerk Kee Texas Tech University kerk.kee@ttu.edu 6197573021 
Krishna Bhandari Texas Tech University krishna.bhandari@ttu.edu 7062078651 
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Md Monir Hossain Texas Tech University monir.hossain@ttu.edu 8069059325 
Melissa Currie Texas Tech University melissa.currie@ttu.edu 8068348489 
Mohamed Fokar Texas Tech University m.fokar@ttu.edu 8068340592 
Noe Martinez Texas Tech University noe.martinez@ttu.edu 2817283090 
Richard Burgess Texas Tech University richard.burgess@ttu.edu 8068348902 
Ryan Campbell Texas Tech University ryan.campbell@ttu.edu 8068343620 
Soraya Honarparvar Texas Tech University soraya.honarparvar@ttu.edu 8063192482 
Sukhbir Singh Texas Tech University s.singh@ttu.edu 8068343108 
Tariq Hussain Texas Tech University tariq.hussain@ttu.edu 8065008340 
Theresa Byrd Texas Tech University theresa.byrd@ttuhsc.edu 8067431195 
Ting Lin Texas Tech University ting.lin@ttu.edu 8068345327 
Tyson Watson Texas Tech University tyson.watson@ttu.edu 9405851735 
Uriel Garza Texas Tech University uriel.garza@outlook.com 8064705625 
Venkatesh Uddameri Texas Tech University venki.uddameri@ttu.edu 8068348340 
Victoria Sutton Texas Tech University vickie.sutton@ttu.edu 8064387042 
Xin Zhang Texas Tech University xin1992.zhang@ttu.edu 8065590854 
Yuexiao Shen Texas Tech University syxbach@gmail.com 8147778181 

Kevin Nelson 

United States Agency for 
International Development 
(USAID) kenelson@usaid.gov 2027120191 

Lesley Stone 
United States Department 
of State StoneLA@state.gov 2024873178 

Gad Perry 
United States Department 
of State perryg@state.gov 2026478265 
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Bo Yang University of Arizona boyang17@email.arizona.edu 9794221842 

Phillip Zawarus 
University of Nevada Las 
Vegas phillip.zawarus@unlv.edu 7028954535 

Michael Hightower University of New Mexico mmhightower@unm.edu 5058445499 
Elvia Melendez-
Ackerman University of Puerto Rico elmelend@gmail.com 7876714073 

Shane Walker 
University of Texas at El 
Paso wswalker2@utep.edu 9157478729 

Christine Pomeroy University of Utah christine.pomeroy@utah.edu 8015574570 
    

 
  



APPENDIX 2 - URBANIZATION IN THE AGE OF PANDEMIC 

May 20, 2020 By Dr. Gad Perry & Dr. Gretchen De Silva  

 

Late last year, what is thought to be a bat-associated coronavirus infected humans in Wuhan, a 
city of 11 million in China, possibly after a stopover in illegally traded pangolins—setting off a 
global pandemic. This kind of thing has happened before—with AIDS, SARS, and MERS, for 
example. Much remains unknown about the biology of COVID-19, which is alarmingly 
communicable by people with few or no symptoms. But an epidemic is only part biology. It is 
also driven by cultural factors, and urbanization is a crucial aspect. As sites of large gatherings 
and dense living conditions, cities offer the perfect settings for the spread of infection, yet their 
role seems to have often gone unremarked in discussions of the pandemic. 

Cities are home to more than half of the world’s human population, and account for more than 70 
percent of global GDP. They can generate an oversize impact on the environment, but also 
opportunities for enhanced well-being through access to healthcare, education, and social 
connections. At the same time, deep inequalities and poverty mark cities in both developed and 
developing countries, bringing anger and resentment close to the surface. Especially relevant in 
the current pandemic, poor people the world over—including the 1.2 billion people living in 
slums and over 70 million forcibly displaced people and refugees—lack safe, provisioned, low-
density environments for sheltering in place. 

https://www.newsecuritybeat.org/author/gperry/
https://www.newsecuritybeat.org/author/gdesilva/
https://www.scientificamerican.com/article/how-chinas-bat-woman-hunted-down-viruses-from-sars-to-the-new-coronavirus1/
https://www.nytimes.com/2020/04/22/us/coronavirus-sequencing.html
https://www.reuters.com/article/us-health-coronavirus-hunger-africa/millions-face-hunger-as-african-cities-impose-coronavirus-lockdowns-idUSKCN21Y14E
https://www.thenewhumanitarian.org/interview/2020/04/01/coronavirus-cities-urban-poor
https://www.thenewhumanitarian.org/interview/2020/04/01/coronavirus-cities-urban-poor


Other recent disease outbreaks have also thrived in urban settings. Zika, a mosquito-spread viral 
disease originally isolated in Uganda, spread explosively in two Brazilian cities in 2015, 
ultimately affecting an estimated 1.5 million people and causing microcephaly in thousands of 
newborns. High human density and the presence of invasive species of mosquitos that arrived 
previously and were not considered a major threat but that can transmit the disease, unlike the 
native ones, allowed the disease to spread rapidly once it arrived in American cities, harming 
thousands. 

After spreading in China, COVID-19 quickly emerged in urban centers around the world. 
Genetic studies suggest that the cases reported in Washington state in late February had their 
source in China, although community spread was apparently already occurring in California at 
that point. By then the disease had also reached New York – via Europe. Soon it spread to other 
urban centers, with cases traced to both internal movement and new arrivals from around the 
world. U.S. residents were reminded that markets in faraway cities and students returning from 
study abroad can wallop health, cripple economies, and hurt national security. 

The connectivity within and among cities is key to “superspreading events” that boost the speed 
of the virus’s infection rate. If COVID-19 had hit Wuhan a century ago, before the city became a 
hub for thousands of daily travelers heading near and far by train, bus, and air, COVID-19 would 
not have had such a rapid, global impact. Where effective human mobility control measures were 
put in place, the spread was mitigated. In contrast, a mass celebration in Milan, after Italian 
Atalanta beat Spanish Valencia in the UEFA Champions League, contributed to the explosive 
spread of COVID-19 following the return of Italian and Spanish fans to their home cities. 
Despite relatively little testing, the first US case in a rural county was confirmed in late February. 
Today, the disease has been confirmed in nearly every county in the United States and virtually 
every nation on the planet. John Donne was mostly correct: no man is an island – especially if 
s/he lives in or near a city. 

During the 2014 Ebola outbreak in West Africa, the United States devoted hundreds of millions 
of dollars to aid the fight. Billions of dollars are being allocated to COVID-19 and its near-future 
impacts, both domestically and globally. What of the long term? AIDS gave us Safe Sex 
domestically and the President’s Emergency Plan For AIDS Relief (PEPFAR) abroad. What will 
COVID-19 teach us? Will people move away from big cities? The answers may depend on 
whether this is the “once-a-century threat” that a recent Wall Street Journal editorial called it, or 
recurring, as the World Economic Forum expects. A rare event might soon be disregarded, but 
cyclical pandemics will surely lead to long-lasting actions. We offer four policy 
recommendations for consideration: 

1. Prevention rather than response. Expand studies to understand the biology and ecology 
of COVID-19 and other viruses and natural phenomena with the potential to infect 
humans. Early measures such as disease surveillance needs to begin before a disease 
crosses over. The more we know in advance, the better we become at quickly developing 
tests, vaccines, and other remedies. The earlier we act, the less the impact. 

2. Invest in cities as critical drivers of sustainable and inclusive development. Both 
challenges and opportunities abound in urban settings, yet governments and aid 
organizations have not been sufficiently engaged. With projections that 68 percent of the 

https://www.nytimes.com/2020/04/08/science/new-york-coronavirus-cases-europe-genomes.html
https://www.bbc.com/news/world-us-canada-52385558
https://www.bbc.com/news/world-us-canada-52385558
https://www.whitehouse.gov/briefings-statements/press-briefing-national-biodefense-strategy-091818/
https://presscenter.imf.org/Protected/Contents/WEO-Apr2020.pdf
https://www.bbc.com/news/uk-52122991
https://www.bbc.com/news/world-asia-52436658
https://www.bbc.com/news/world-asia-52436658
https://www.nytimes.com/interactive/2020/04/08/us/coronavirus-rural-america-cases.html
https://www.nytimes.com/2020/04/19/us/coronavirus-moving-city-future.html
https://www.wsj.com/articles/trumps-wasted-briefings-11586389028
https://www.weforum.org/agenda/2020/03/coronavirus-global-epidemics-health-pandemic-covid-19/
https://www.ecohealthalliance.org/program/predict
https://science.sciencemag.org/content/359/6378/872?__cf_chl_jschl_tk__=c06c4ec18c891d7388833619cd09377add8ee71b-1586892726-0-AQEalEDXxFYQVp2v5FdNL0a0m3WD3jv7PiSplJ3TURyGj2ah_ayuFyUCcKPmYjvQDUCDKcrE0pldS63IZBdFul8ZxLQ_bO3Qc3_pw2K5bmbhmuwdnWAq6kVqYM08QrzzONyhtXLf7Hb8ynj7EsET4-x8BPWCPfhISHdxbsSln4lBc-zMBvtOJ6uw8CuLmVvn3-EYvqihmb8ApwnTMGGV9ziGVlMdNSY9UIXriwwhn6rxShLe03q2R3JOwC4Ax2X_pVgN0XjUPfiU_r6527sWQKVgp385orq5VcXcfFsW463K
https://www.thenewhumanitarian.org/interview/2020/04/01/coronavirus-cities-urban-poor
https://www.thenewhumanitarian.org/interview/2020/04/01/coronavirus-cities-urban-poor


world’s population will be living in urban areas by 2050, a sustainable planet will depend 
on how cities grow, function and respond to stress. Better technology and urban policies 
can improve quality of life, reduce congestion, and decrease greenhouse gas emissions at 
home and in countries where U.S. foreign assistance is provided. The national security 
advantages of targeted urban investment can be broad and multilayered. 

3. Address Global Wildlife Trade. About 70 percent of novel diseases start in animals, 
often via the illegal wildlife trade. Eliminating wildlife trafficking is a bipartisan priority 
for the United States. COVID-19 is a timely call to double down on efforts to enforce and 
expand existing international agreements on this topic. 

4. Adopt a “one health” approach. More comprehensively, policy solutions must 
acknowledge that human health is tightly linked with that of other species and the 
environment. Not all novel diseases are coronaviruses. Many others are vector-borne, 
transmitted via mosquitos or ticks, many of them invasive. It is time to take invasive 
species, which cost the United States over 120 billion dollars every year, and other 
environmental challenges more seriously. 

Whether COVID-19 does more damage in dense cities or in rural areas that have fewer medical 
facilities, less financial resilience, and less stringent social distancing remains to be seen. So far, 
the majority of cases and fatalities in this first wave of COVID-19 have been in cities. We must 
learn from this tragedy. There is little time to waste. 

Disclaimer: The views and opinions expressed in this article are those of the authors and do not 
necessarily reflect the official policy or position of any agency of the U.S. Government. 
Assumptions made within the analysis are not reflection of the position of any U.S. Government 
entity. 

 

 

https://sustainabledevelopment.un.org/content/documents/5448revi.pdf
https://sustainabledevelopment.un.org/content/documents/5448revi.pdf
https://www.nature.com/articles/nature06536
https://www.state.gov/2019-end-wildlife-trafficking-report/
https://www.cdc.gov/onehealth/index.html
https://academic.oup.com/bioscience/article/70/1/60/5606341
https://academic.oup.com/bioscience/article/70/1/60/5606341
https://www.fws.gov/verobeach/PythonPDF/CostofInvasivesFactSheet.pdf
https://www.foxnews.com/us/social-distancing-a-different-phenomenon-for-rural-americans
https://www.foxnews.com/us/social-distancing-a-different-phenomenon-for-rural-americans
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