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EDITORIAL

THE ROLES OF COOPERATION AND COMMUNICATION IN ADAPTATION ACROSS 
BORDERS
by: Gregg Garfin and Margaret Wilder Institute of Environment & Udall Center of Public Policy, University of Arizona, Tucson.

Transboundary cooperation to address the impacts of climate variability and climate change is essential to promoting 
the best outcomes and to building regional adaptive capacity on both sides of the border.  The United States and Mexico 
have not always seen eye-to-eye on issues affecting the border region and conflicts have sometimes been the result. But in the 
past three decades, cooperation on management of shared environmental resources or challenges has become more standard 
practice. 

In many ways, environmental cooperation across the U.S.-Mexico border serves as a model for other border regions around 
the globe. Relative to the rest of the United States, and to other parts of Mexico, the border region has higher water insecurity 
and less urban planning and infrastructure.  In the U.S., the border counties, with the exception of San Diego County, have 
higher poverty than other national regions.  These conditions increase the vulnerability of the region to the climate varia-
tions and long-term climate trends that also affect more affluent cities, towns, agricultural and ranching enterprises, and the 
natural environment. Effective communication and cooperation can be impeded by something as fundamental as differences 
in language, and by issues as complicated as differences in governance or economic goals. 

In recent months, we have been encouraged by cooperation on an addendum (Minute 319) to the 1944 U.S.-Mexico water 
treaty for the Colorado River, by an agreement among the weather services of Mexico, the U.S. and Canada to collaborate 
and improve the delivery of climate and weather services in border regions, and by collaboration between U.S. and Mexican 
authors in a regional climate assessment report for the southwestern United States. The addition to the 1944 treaty will allow 
Mexico to store water in Lake Mead, provide for a pilot program of water releases to replenish wetlands in Mexico’s Colorado 
River Delta, and allow water agencies in the United States to purchase water from Mexico. The flexibility added to the 1944 
treaty, improves the prospects for delaying or avoiding some of the projected impacts of climate change, and paves the way 
for further collaboration and creative planning to improve water security and environmental health. 

Other processes, such as the Colorado River Joint Cooperative Process in the Colorado River Delta, the Research Coordina-
tion Network for the Colorado River Delta, the U.S.-Mexico Transboundary Aquifer Assessment Program, and numerous 
informal collaborations among researchers, non-governmental organizations, and other organizations and individuals build 
a foundation for further action to cooperate and collaborate on governance of regional resources and increase our collective 
capacity to adapt to climate change and other threats to the environment, water and food security.

© ProNatura
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TRANSBORDER DROUGHT MONITOR (analysis through December 2012)

Despite the relief provided to parts of the region during 
the 2012 summer monsoon season, precipitation was be-
low average across most of the region during Fall 2012.   
During the second half of 2012, extreme drought conditions 
(D3) expanded across northwest and east central New Mexico 
and severe drought (D2) expanded across west central New 
Mexico, where long-term precipitation deficits continued 
or worsened. The U.S. Seasonal Drought Outlook predicts , 
drier than average conditions and persistence of drought con-
ditions across the southwestern United States, limiting the 
prospects for further drought improvements during the wet 
season in California and Nevada.

In northern Mexico, there was some recovery from drought 
conditions during Fall 2012, as extreme drought conditions 
(D3) receded in Chihuahua, and drought status was reduced 
in both Durango and Coahuila.  In October, weakening of 
long-term drought in the northern regions was observed. The 
country’s area in extreme drought (D3) declined by 0.6%, 
with the most significant decrease in drought status observed 
in Durango, Coahuila, and Zacatecas, due to favorable rain-
fall during late summer. Drought is still a key concern over 
the border region, because seasonal precipitation outlooks in-
dicate increased chances of below normal rainfall, in conjunc-
tion with neutral El Niño-Southern Oscillation conditions 
during winter 2013.

For more Information: http://www.ncdc.noaa.gov/oa/cli-
mate/monitoring/drought/nadm/

TRANSBORDER FORECAST (september 2012-February 2013)

ENSO (El Niño – Southern Oscillation). Neutral ENSO 
conditions are predicted for winter and spring 2013.  While 
the tropical atmosphere and especially the ocean suggested 
borderline ENSO-neutral/ weak El Niño conditions at times 
from July to September, these signs have now largely dissi-
pated. Therefore, it is considered unlikely that El Niño will 
develop during the next several months. The impacts of neu-
tral El Niño conditions in the U.S.-Mexico border region are 
difficult to predict, and can range from drier to wetter than 
average during   the winter months. 

For more Information:  
http://iri.columbia.edu/climate/ENSO/currentinfo/update.
html

Precipitation Forecast. Servicio Meteorológico Nacional 
(SMN) predicts below average precipitation for most of So-
nora, Chihuahua and northeastern Mexico, and above aver-
age precipitation in northern Baja California Norte during 
February and March, 2013.  The NOAA-Climate Prediction 

Center and the International Research Institute for Climate and 
Society precipitation outlooks show slightly increased chances of 
below average precipitation for most of the western U.S.-Mexico 
border region during the late winter and spring months. 

For more information: 
http://smn.cna.gob.mx (click on Climatologíia > Pronóstico 
Climatológico) and http://www.cpc.ncep.noaa.gov/products/
predictions/90day/ 

Bottom line: Be prepared for a warm and dry late winter and 
spring in the border region from Arizona/Sonora east to Texas/
Coahuila and probably to the Gulf of Mexico coast.

Sonoran Reservoir Levels. By late Fall 2012, reservoir lev-
els had increased for most Sonoran reservoirs, compared with 
Fall 2011 levels.  The exceptions are the Abelardo L. Rodriguez 
and Molinito reservoirs, which still showed lower storage levels 
compared with 2011. According to Comisión Nacional del Agua 
(CONAGUA), total reservoir storage for the state of Sonora was 
at 64.2% of capacity as of December 2012, compared to 66.8% 
during the same period in 2011. The highest storage levels are in 
reservoirs in southern parts of the state with the highest level for 
Lázaro Cardenas reservoir (110% of average). In central Sonora, 
current storage in the Abelardo L. Rodriguez and Molinito reser-
voirs is very low, at zero and 10 % of average, respectively.

For more Information: http://www.conagua.gob.mx/OCNO07/
Contenido/Documentos/infor-diaria.pdf
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COMMUNICATIONS ON CLIMATE ADAPTATION

ADAPTING BORDER CITIES TO CLIMATE CHANGE: A GREEN INFRASTRUCTURE 
NET WORK FOR AMBOS NOGALES. 
by: Francisco Lara-Valencia & Gabriel Diaz. School of Transborder Studies & School of Architecture and Landscape Architecture, Arizona 
State University
With a current population of ca. 300,000, Ambos Nogales 
is a border conurbation (an urban built-up area) that has 
matured while divided by the international boundary and 
has been internally fragmented by years of poor planning, 
land speculation and surges of migration and economic 
expansion. Since settlement, Nogales, Sonora and Nogales, 
Arizona have struggled with recurrent flooding, and its after-
math of human and material damages. The severity of flood-
ing has increased over time as the sprawling conurbation has 
grown to occupy the natural landscape, replacing open space, 
green areas, and waterways with hard surfaces. In a changing 
climate, where the seasonality of precipitation may change, 
the functionality provided by natural landscapes is growing 
in importance, because urbanization intensifies surface water 
runoff. 

This scenario highlights the urgency of implementing Sus-
tainable Urban Drainage Systems (SUDS) in Ambos Nogales, 
in order to restore lost biophysical features of landscape and 
help both cities adapt to a changing climate. SUDS rely on 
green infrastructure networks, connecting natural and built 
green spaces, which restore ecosystem functions, such as flood 

control, and provide associated benefits to local residents.

Using a grant from the U.S. Environmental Protection Agency, 
through the Border Environment Cooperation Commission 
(BECC), we conducted a study to plan and design a green infra-
structure network for Ambos Nogales. The Mexican component of 
the network includes a combination of linear and non-linear de-
sign elements, with the potential to add 64 hectares of green spaces 
in the form of neighborhood, city and regional parks. The green 
infrastructure network is designed to operate at all urban scales—
from neighborhoods to the metropolitan hinterland—providing 
critical ecological services, as well as recreational and healthier life-
style opportunities for people in Nogales.

The proposed green network could be the basis for planning, de-
signing and implementing infrastructure able to ensure sustain-
able flood management in Ambos Nogales, while transforming the 
both cities into more livable urban spaces.

For more information: http://sts.asu.edu/ 

Figure 1. Border cities: Ambos Nogales
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COMMUNICATIONS ON CLIMATE ADAPTATION

THE DESERT SEA INITIATIVE: BRINGING MARINE SCIENCE AND CONSERVATION BACK 
TO THE DESERT. 
by: Rafe Sagarin, Institute of the Environment, University of Arizona

Faculty, researchers and students with a keen interest in 
the biophysical and socio-economic dynamics of marine 
systems, are developing a Desert Sea Initiative which 
would re-invigorate teaching, outreach and research cen-
tered on the incredible marine and coastal environments 
and cultures of the Gulf of California. 

By activating unique capabilities of University of Arizona, 
including Biosphere2, the Bureau of Applied Research in An-
thropology (BARA), and the Institute of the Environment, 
The Desert Sea Initiative will bring marine science back to the 
region, with cutting edge research and highly interdisciplin-
ary approaches to applied challenges in marine conservation.

Marine environments throughout the world are increasingly 
under peril. The Gulf of California is experiencing increased 
coastal development, stresses on both wild and farmed fisher-
ies, and in conjunction with climate change and ocean acidi-
fication, these factors are all testing the resilience of ocean 
ecosystems and the human communities that depend upon 
them. At the same time the human ecology of the Gulf coast 
is being challenged to adapt to regional and global economic 
crises, government sponsored tourism projects, new resource 
conservation measures, changing immigration patterns, and 
security concerns along the border.

The infrastructure needed to rise to these challenges is already 
emerging. The initiative is developing a new minor for un-
dergraduates in marine science. A key intiative collaborator, 
the PANGAS (which stands for Pesca Artesanal del Norte 
del Golfo de California – Ambiente y Sociedad” [Small-scale 
Fisheries in the Northern Gulf of California – Environment 
and Society]) project, works with several Mexican organiza-
tions to conduct ecosystem based research to support sustain-
able fishing communities in the Gulf.

The Desert Sea Initiative also works closely with CEDO (Centro 
intercultural de Estudios de Desiertos y Océanos [Intercultural 
Center for the Study of Deserts and Oceans]), a bi-national field 
station and community outreach organization that has been active 
in the northern Gulf for over 30 years. Plans for renewing Bio-
sphere2’s ocean facility are being developed with consideration of 
the Gulf of California as a model environment. Although the first 
seeds of this initiative were planted at the University of Arizona, 
initiative members will need working collaborations with commu-
nity partners on both side of the border to make this initiative 
blossom.

For more information:
Rafe Sagarin 
Email: rafe@email.arizona.edu
http://desertseainitiative.wordpress.com/



6  |  Transborder Climate: Adaptation without Boundaries 

COMMUNICATIONS ON CLIMATE ADAPTATION

LINKING SOCIAL-ECOLOGICAL NET WORKS AND RIPARIAN RESILIENCE IN THE UPPER 
SAN PEDRO AND RIO SAN MIGUEL.  
by: Mitchell Pavao-Zuckerman, Biosphere 2 and School of Natural Resources and the Environment, University of Arizona, Tucson.

An interdisciplinary and international collaborative proj-
ect seeks to understand the resilience of riparian systems 
in the United States-Mexico border region.   

The interdisciplinary team of researchers will develop new ap-
proaches to understand the resilience of the San Pedro River 
and Rio San Miguel watersheds to stresses (such as, climate 
change, land use change, and economic activities). The proj-
ect addresses this from the perspective that the human and 
natural elements of this fragile landscape operate as a cou-
pled system, rather than as isolated components. By taking 
a holistic perspective, this project seeks to develop a new un-
derstanding of drivers of change within the system, environ-
mental thresholds, tipping points, and feedbacks that affect 
decision making.

The project is a collaboration between researchers at the Uni-
versity of Arizona, Universidad de Sonora, Colegio de Sonora, 
and University of Copenhagen, receiving support from the 
National Science Foundation Dynamics of Coupled Natural-
Human Systems program (www.nsf.gov). The grant is active 
from October 2010 through September 2015, and supports 

collaborative research projects in the two river systems.

Research activities include characterizing hydrologic budgets, 
ecosystem services, and land-cover, and understanding decision 
making processes, livelihoods linked to riparian systems, and 
in¬stitutional structures. Ecohydrologic field sampling, analysis 
of remotely sensed and archived data, interviews, and surveys are 
implemented to understand decisions linked to water resources. 
The project uses a simulation modeling framework that integrates 
decision making and ecohydrologic dynamics, in conjunction 
with a decision support tool to understand scenarios of change 
for the two watersheds. The project team is holding workshops 
in January 2013, as an initial collaboration with stakeholders in 
both watersheds, to help define the structure of these scenarios and 
tools, and to inform the decision making simulation algorithms. 
Subsequent workshops will use stakeholder feedback to refine the 
agent-based and decision support models, and discuss the utility 
of a coupled human-natural approach to studying the resilience of 
riparian zones in this transboundary context.

For more information: 

http://udallcenter.arizona.edu/wrpg/cnh/index.html

NORTH AMERICAN DROUGHT MONITOR TOOLS  
by: Richard R. Heim Jr., NOAA/NESDIS/National Climatic Data Center, Asheville, North Carolina, USA

Since 2003, the North American Drought Monitor 
(NADM) has depicted monthly drought conditions across 
the North American continent.  Prepared jointly by the 
United States, Mexico, and Canada, the NADM illustrates 
how individual nations can work together to provide climate 
services which benefit the participating countries, and users 
within the participating countries, individually and synergis-
tically.  

The independently-produced national drought depictions 
from each of the three countries are merged together, in an 
ArcGIS environment, by a lead author who rotates from 
amongst the participating U.S, Mexican, and Canadian agen-
cies. The partner agencies include the National Oceanic and 
Atmospheric Administration’s National Climatic Data Center 
and Climate Prediction Center, Department of Agriculture, 
and National Drought Mitigation Center in the U.S., Agri-
culture and Agri-Food Canada (AAFC) and Meteorological 
Services of Canada (MSC) in Canada (MSC provides data; 
AAFC authors NADM maps), and the National Meteoro-

logical Service in Mexico. In addition to a continental map depict-
ing drought conditions using a percentile-based D0-D4 drought 
category scale, the NADM includes a narrative which describes 
moisture conditions within each of the countries as well as drought 
impacts on agriculture, hydrology, and various economic sectors. 
Coordinated monitoring of drought across North America bene-
fits government and private sector groups who range, for example, 
from water resources managers for the Rio Grande-Rio Bravo ba-
sin to international agribusiness.

Drought has affected a significant part of North America during 
the last ten years. Over a fourth (27.5%) of the continent was clas-
sified as experiencing moderate (D1) to exceptional (D4) drought 
during September 2012, which is the largest such areal percentage 
in the last eight years. The percent of the continent’s population 
affected by drought peaked at about 39.3% in July 2011.

For more information:

http://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/

ADAPTATION TOOLS NEWS
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SNOW IN MEXICO AND SOUTHWEST TEXAS 
El Paso, Texas received 3 in. (7.5 cm.) of snow during the first 
week of 2013, and Chihuahua, Mexico also received heavy 
snow. El Paso normally sees a few snowfalls every winter, even 
though it is a bit lower than Chihuahua at 3,700’ (1,140 m). 
El Paso’s record snowfall was 22.4” (56.9 cm.) on December 
13-15, 1987. During the storm, 16.8” (42.7 cm.) fell in one 
24-hour period. 

For more information: 
http://www.wunderground.com/blog/weatherhistorian/com-
ment.html?entrynum=113

SNOW BLANKETED CIUDAD JUAREZ (MEXICO) 
A heavy snow forced authorities to close bridges and avenues 
and cancel some flights at the Ciudad Juárez airport.  

For more information: 
http://www.eltiempo.com/Multimedia/galeria_fotos/interna-
cional7/nieve-en-ciudad-juarez_12490875-5

RAIN AND SNOW BENEFITS COAHUILA CROPS
Precipitation was reported across 60% of of the territory of 
Coahuila state in northern Mexico, in early January, 2013. The 
moisture has aided in recovery from drought conditions during 
the last two years, by recharging aquifers and providing water for 
crops—especially those consumed by local farm families.
For more information: 
http://www.informador.com.mx/mexico/2013/428245/6/lluvia-
y-nieve-benefician-al-campo-coahuilense.htm

TRANSBORDER CLIMATE ALERTS

ADAPTATION TOOLS NEWS

THE NORTH AMERICAN CLIMATE SERVICES PARTNERSHIP  
by: Meredith Muth & Dave Brown., International Program, Climate Program Office (NOAA) & Regional Climate Services, Southern 
Region NOAA/NESDIS/NCDC

The National Oceanic and Atmospheric Administration 
(NOAA), Environment Canada, and the Servicio Me-
teorológico Nacional (SMN) formally agreed in January 
2012 to support trilateral cooperation on climate services, 
un¬der a new initiative called the North American Cli-
mate Service Partnership (NACSP).  An initial focus of the 
NACSP is on water resources, where trilateral collaboration 
efforts already exist in the areas of monitoring, forecasting, 
and assessment and where the NACSP enhances coordination 
across boundaries.

The NACSP also recognizes that collaboration on climate ser-
vices delivery is intrinsically regional in scope, and to that end 
two bilateral regional pilot efforts are underway in the Great 
Lakes and the Rio Grande-Rio Bravo basin (RGB). Drought 
is a primary issue in the RGB. Bilateral coordination in the 
RGB is essential in order to identify and prioritize mutual 
needs for drought-related data, products, and services, in-
cluding in the areas of monitoring, reporting, research, and 
forecasting. NACSP will support water resource managers, 
agricultural interests, and other constituents within the basin 
as they respond to future drought events and build capacity 
to respond to other climate extremes. Actions in this pilot ef-

fort are partly aimed at contributing to existing regional and global 
initiatives including the Global Framework for Climate Services, 
the U.S. National Integrated Drought Information System (NI-
DIS), and NOAA Memorandums of Understanding with the U.S. 
Western Governors Association (WGA) and the National Water 
Commission of Mexico (CONAGUA).

An initial technical scoping workshop for the RGB pilot, hosted 
by the International Boundary Water Commission, was held in El 
Paso TX on August 15-16 2012. This workshop brought together 
a core group of Mexican, U.S. and Canadian participants to assess 
opportunities for collaboration in the RGB for the development 
and delivery of drought-based climate services. The workshop was 
structured around four primary themes for drought services in the 
RGB basin: observations and monitoring, the North American 
Drought Monitor, outlooks and forecasts, and drought impacts. 
Within each of these themes, areas of current collaboration and 
opportunities were highlighted along with identification of part-
ners to bring priority workshop action items to fruition.

For more information:

http://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/



8  |  Transborder Climate: Adaptation without Boundaries 

UPCOMING EVENTS

2013 NATIONAL WEATHER SERVICE (NWS) 
VIRTUAL BORDER CONFERENCE
March 6, 2013.   This online conference will provide an ave-
nue to discuss issues related to the delivery of weather and cli-
mate information along the U.S. - Mexico border. Intended 
audience include NWS, Weather Forecast Offices (WFOs), 
River Forecast Centers (RFCs), and other related NOAA en-
tities, as well as Mexican federal agencies and valued Mexican-
border region partners and customers.

For more information: http://www.srh.noaa.gov/
elp/?n=borderconference2013

CLIMATE CHANGE SCIENCE IN THE WESTERN 
UNITED STATES

March 27–28, 2013, Las Vegas, Nevada.   The theme of the 
workshop is: Adapting to Climate Change—Scientists and 
decision makers working together to accommodate climate 

change in their planning and research initiatives. The workshop 
will focus on a) Assessing the effects of climate change. b) Adapta-
tion Planning. c) Communicating climate change science for edu-
cation, management, and policy.

For more information: http://epscorspo.nevada.edu/nsf/2013-
Tri-State/index.html

NATIONAL ADAPTATION FORUM
April 2-4, 2013, Denver, Colorado.   The National Adaptation 
Forum is an event aimed at adaptation practitioners, and will 
feature trainings and professional development, in addition to 
talks and discussions regarding adaptation to climate change. 
The goal of the Forum is  to contribute to the development of a 
community of practice around climate change adaptation and to 
support implementation of adaptation actions through exchange 
of knowledge, tools, and practices.

For more information: http://www.nationaladaptationforum.
org/ 

CLIMATE LITERATURE

TRANSBOUNDARY ADAPTIVE 
MANAGEMENT TO REDUCE CLIMATE-
CHANGE VULNERABILITY IN THE 
WESTERN U.S.-MEXICO BORDER REGION
Varady RG; C A Scott; M Wilder; B Morehouse; N P Pablos; 
G M Garfin (2012). Environmental Science and Policy, v26 
(201302): 102-112.

ISSN: 1462-9011

This paper addresses how organizations and stakeholders 
can build adaptive capacity and foster adaptive management 
in a complex but environmentally significant international 
transboundary region in order to better confront the 
impacts of global change. The paper examines institutions in 
transboundary regions and illustrates how scientists, managers 
and regional stakeholders collaborate to address regional 
resource management challenges. The geographic focus is 
the U.S.-Mexico border region, and the primary focus is on 
water resources management. The paper concludes with an 
analysis of binational communities of practice and the ways in 
which they strengthen transboundary adaptive management 
of natural resources.

THE U.S.-MEXICAN BORDER 
ENVIRONMENT: PROGRESS AND 
CHALLENGES FOR SUSTAINABILITY
Lee, Erik and Paul Ganster, eds. (2012). San Diego: San Diego 
State University Press, 439 pages.

ISBN: 0-925613-53-3

This monograph, produced by the Southwest Consortium for 
Environmental Research & Policy, covers an array of environ-
mental issues, from border demographics, to environmental ser-
vices, to surface and groundwater resources and management, 
to public policy for environmental security.  The book contains 
15 thoughtful chapters from regional experts in Mexico and the 
United States. A summary chapter articulates a set of recom-
mendations for achieving a sustainable border region by 2030.

WATER POLICY IN TEXAS: RESPONDING 
TO THE RISE OF SCARCITY
Ronald C. C. Griffin (ed.) (2012). Taylor & Francis, Inc., 272 
pages. 

 ISBN-13: 9781136521997

This book, first published in 2011, examines Texas water laws 
and management agencies, hydrology and water resources, and 
the practices of water marketing and rate making in Texas. The 
book’s eleven chapters explore the the Edwards and Ogallala 
groundwater aquifers, the science and policy of environmental 
water stewardship, and the opportunities for harnessing new 
technologies that might aid in addressing water scarcity. A chap-
ter on boundary water agreements explores interstate compacts 
and Rio Grande international compacts between the United 
States and Mexico.
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