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what: Twenty-three academic researchers and agency 
specialists from Canada, the United States, and 
Mexico met to initiate a research coordination 
and knowledge exchange network for climate, 
water, and policy issues in North America’s 
transboundary regions.

when: 5–6 March 2009
were: Mexico City, D.F., Mexico

r ecent research shows profound changes under-
 way in climate and hydrology and their effects 
 on ecosystems and water resources. Along in-

ternational borders, climate, water, and governance 
interact at multiple levels, increasing the complexity 
of managing water and natural resources. Moreover, 
the effective use of climatological and hydrological 
information particular to the border areas is con-
strained by a lack of understanding between scientists 
and decision makers and by regulatory and legal 
constraints. Motivated by these concerns, Mexican, 
American, and Canadian climate specialists, social 
scientists, and agency representatives attending a 
workshop on environmental change proposed a col-
legial North American knowledge network to better 
infuse climate, water, and policy science into trans-
boundary decision making. Participants stressed 
the need for enhanced information sharing, cross 
scientific and broader interdisciplinary dialogue, and 

integrated studies that relate individual actions to 
cumulative impacts. Their ultimate goal is to create 
robust, cooperative water management, policies, 
and governance that address climate variability and 
change to ensure secure water for continued economic 
development and environmental health in Mexico, 
the United States, and Canada’s border regions. The 
workshop also resulted in mechanisms for research 
coordination through the Climate and Hydrology 
Academic Network for Governance and the Environ-
ment (CHANGE). Better research coordination is a 
step toward improved international relations based 
on sustainable management of shared resources 
and cooperative economic development. This sum-
mary recounts the workshop’s primary initiatives 
and relays the recommendations and key strategies 
to ensure the network’s development. Workshop pre-
sentations are available online (www.environment.
arizona.edu/change/workshops/climate-related-
water-constraints/presentations).
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overArChing themes. Invited talks ad-
dressed the workshop’s main foci, including North 
American water availability; climate change; implica-
tions of land use and population growth for drought 
vulnerability and bilateral treaties; and transbound-
ary economic, policy, and governance issues for 
cooperative water resources management. Speakers 
noted that border regions share common climates, 
environments, resource bases (e.g., ecosystems, min-
eral deposits), traditional economic activities, and bi-
national federal initiatives. Often, population growth 
coupled with insufficient environmental monitoring 
increase vulnerabilities to climate and environmental 
stressors. However, border regions are substantially 
different regarding economy, legal traditions, gov-
ernance, civil society’s engagement in decisions and 
policy, and—especially at the U.S.–Mexico border—
culture and language. Economic, legal, and social 
differences can cause dissimilar vulnerabilities and 
adaptive capacities to phenomena, such as drought, 
despite similar exposures.

The crucial transboundary hydroclimate issues 
identified by speakers included freshwater quantity 
and quality, and sea level rise. Interannual and mul-
tidecadal climate variations and trends, including 
multiyear drought, topped the speakers’ lists of phe-
nomena with large impacts. Speakers identified im-
proving our understanding of underlying processes, 
improving predictions, and better understanding 
how societies adapt to climate variability as being 
critical to simultaneously making scientific progress 
and satisfying decision makers’ needs for information 
that is relevant to policy.

Many speakers addressed topics that require inte-
grated interdisciplinary approaches to deal with the 
challenges of water and environmental crisis, risk, 
and uncertainty, noting that those three words are 
motivators for transboundary and global institutions, 
such as the World Bank. However, speakers noted that 
there is a tendency to isolate disciplines and topics, 
such as climate and water management from trade 
policies, poverty, and border security. They agreed 
that improving our understanding of hydroclimate 
variations and processes could help connect rel-
evant disciplines and further our understanding of 
connections between hemispheric variations, local 
thresholds, impacts, and adaptations.

All speakers identified trust between nations, 
states, stakeholders, researchers, and policy makers 
as a key issue to which CHANGE can make a sub-
stantial contribution. One speaker observed that the 
North American ocean and coastal sciences and policy 
communities took 15 yr to build relationships and to 

establish mutual respect and international trust. All 
suggested disputes can be prevented by increasing the 
opportunities for people in transboundary regions to 
discuss and better understand each other’s perspec-
tives. One speaker presented a poignant example of 
filming narratives of Texas–Mexico border region 
residents, scientists, technical experts, agency officials, 
and civic leaders for playback to regional stakehold-
ers. The stakeholders could then witness each other’s 
perspectives, build trust, and arrive at shared solutions 
to water resources infrastructure issues.

The theme of enhancing transboundary engage-
ment and communication permeated keynote talks. 
Speakers highlighted the need for more frequent and 
meaningful communication between scientists and 
stakeholders, and the need to increase opportuni-
ties to exchange disciplinary insights and data. One 
speaker said, “to improve the effectiveness of science 
knowledge transfer for decision making, scientists 
must recognize that people matter.” These points 
resonate with U.S. efforts to develop a national cli-
mate service that is highly engaged with end users of 
climate and hydrologic information.

reCommendAtions. Most of the workshop 
consisted of group discussions of research trends, 
gaps, needs, and opportunities regarding policy and 
resource management. Priority research needs were 
classified as follows: hydroclimate, society and policy, 
and interdisciplinary. Funding agencies are sensitive 
to current research trends, which define research and 
action agendas. Overarching research topics identi-
fied by workshop participants included climate vari-
ability, extreme climate events and abrupt changes, 
climate impacts, increasing resiliency to climate 
uncertainties, and adaptation to climate change.

Participants identified uncertainty of water 
availability as the key hydroclimatic research need 
related to transboundary water and environmental 
policy, with subissues including better water balance 
estimation, hydrologic simulation, and precipitation 
quantification to improve water supply estimation. 
Without improved water supply estimates, infra-
structure investments can lag, causing, in turn, 
societal disruptions. Better understanding of changes 
in interannual and decadal climate variability still 
constitutes a significant research gap. Participants 
noted significant gaps in land-based observations of 
hydroclimatic parameters—a perennial issue—and 
recommended the use of remotely sensed estimates 
of hydroclimatological variables, in conjunction 
with surface-based measurements. Participants 
strongly advocated research to reconcile observation 
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measurement uncertainties and to reconcile projec-
tions from GCMs and seasonal forecast predictions.

To improve understanding of how societies adapt 
to climate variability, participants recommended more 
research on the adaptive capacity of communities, 
regions, and economic sectors, including case studies 
of the effectiveness of past climate variability cop-
ing strategies. Participants raised specific questions, 
including the following: How do we currently adapt 
to water challenges? How does coping capacity change 
with long-term trends and multiscale climate vari-
ability (e.g., droughts, storm tracks, and tropical storm 
frequency)? Which current investments most effec-
tively build resilience? Participants also emphasized 
the need for improved understanding of hydroclimatic 
thresholds that cause environmental and economic 
impacts, noting that a lack of economic assessments 
reduces the impetus to act. They recommended 
research to estimate climate-related thresholds for 
policy action, such as “drought triggers” based on the 
relationships between precipitation deficits, impacts, 
and mitigation or response actions.

All agreed that the complexity of transboundary 
water issues requires cross-disciplinary integrated 
studies. Interdisciplinary studies that relate indi-
vidual actions to cumulative impacts better inform 
policy and link local-, national-, and international-
scale action agendas. For example, agricultural, 
environmental, and urban demands affect water bal-
ances within aquifers and watersheds; only integrated 
analyses can provide the multiple perspectives needed 
by decision makers. Participants named energy–
water nexus studies as a high priority for integrated 
research—particularly the need for improved knowl-
edge about the global water cycle’s connection to 
alternative energy water use and energy requirements 
for agricultural and urban uses. Improved monitoring 
and estimates of water use and energy demand must 
support these studies.

To improve the effectiveness of knowledge transfer 
for decision making, speakers cited improving assess-
ment (listening to decision makers’ needs), raising 
awareness of hydroclimate impacts, and making 
information more accessible and understandable to 
nonexperts. One speaker suggested increasing the 
effectiveness of science–stakeholder engagement 
through grassroots discussions of adaptation and 
vulnerability, instead of top-down issues of climate 
hazards and projected climate changes.

Closing the loop: poliCy relevAnCe. 
The usefulness of transboundary water and envi-
ronment research hinges on applications to high-

priority issues and making research results usable. 
Workshop participants endorsed efforts to improve 
risk assessments and management frameworks for 
drought preparedness and societal resilience to hy-
droclimatic hazards. Policy makers need tools to help 
visualize a) the investments needed for adaptation 
to combinations of hydroclimatic conditions, b) the 
consequences of various courses of action, and c) the 
consequences of inaction. Related to decision support 
is improved discussion support, a form of which is 
scientist-led training and role-playing exercises on 
drought preparedness and climate adaptation.

Workshop participants noted the critical need 
to support communication to improve relevance 
to policy and resource management decisions. 
Communicating research to other communities can 
be fraught with misinterpretation: different groups 
use jargon familiar only to their specific community. 
Approaches are needed to build the capacity for 
decision makers to use probabilistic information 
in decision making or to translate forecast prob-
abilities into the quantities that decision makers 
can easily use. Participants recommended training 
nonscience professionals involved in climate- and 
water-sensitive decision making. These nonspecial-
ists could bridge the knowledge and language gap 
between researchers and decision makers. Decision 
makers in public and policy arenas are often subject 
to shifting political agendas, which require timely 
communications, whereas robust research takes 
time to ensure its accuracy. Participants recom-
mended rapid syntheses and assessments of the 
state of knowledge to meet pressing needs while 
maintaining research to develop definitive answers 
to salient policy questions.

mAintAining momentum. The workshop 
closed with discussions on how to establish a perma-
nent communication network. Strategies identified 
to further develop CHANGE included establish-
ing institutional partnerships, coordinating with 
existing binational and North American networks, 
and leveraging existing data sharing networks of 
third parties [e.g., the Global Energy and Water Cycle 
Experiment (GEWEX) data integration and analy-
sis system]. To maintain momentum, participants 
suggested coordinating CHANGE meetings with 
professional society and transboundary policy insti-
tution meetings (e.g., U.S.–Mexico Border Governors 
workshops). To establish CHANGE as a permanent 
research coordination network, participants recom-
mended student exchanges related to climate, water, 
and policy research.
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The workshop organizers have developed a 
listserv and Web site to which network members 
contribute monthly content and links to relevant 
resources (www.environment.arizona.edu/change). 
Participants agreed to collaborate on a database of 
projects and publications related to North American 
transboundary climate, water, and policy research 
and initiatives. Participants also agreed to maintain 
connections through conference sessions, collabora-
tive proposals, and papers.

ACknowledgments. The authors gratefully 
acknowledge funding from the North American Research 
Linkages Program within Canada’s Department of Foreign 
Affairs and International Trade (DFAIT), Agriculture and 
Agri-Food Canada, NOAA’s National Integrated Drought 
Information System, Canada’s Drought Research Initiative, 
Mexico’s Instituto Nacional de Ecologia, the Arizona Water 
Institute, and Public Works and Government Services 
Canada, as well as the support of the staff and students 
of the Universidad Nacional Autónoma de México, who 
graciously hosted the workshop.

1048 AuGust 2011|
Brought to you by Montana State University Library | Unauthenticated | Downloaded 08/19/22 08:09 PM UTC

http://www.environment.arizona.edu/change
https://secure.ametsoc.org/amsbookstore/viewProductInfo.cfm?productID=4
https://secure.ametsoc.org/amsbookstore/viewProductInfo.cfm?productID=4



