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EDITORIALS

THE CHALLENGE AND OPPORTUNITY 
OF CLIMATE
by: Adrian Quijada and Gregg Garfin. Institute of Environ-
ment, University of Arizona, Tucson.

One aspect of effective preparedness and planning for adapting to climate changes is the communication of climate information 
in a credible and relevant manner that builds societal capacity and determination to address climate-related risks. This can be 
particularly challenging in the transboundary U.S.-Mexico border region, which is characterized by differences in culture, language, 
laws, and institutions. The increased flow of information has proved helpful in informing decisions, but information is not enough.  
In addition, collaborative partnerships are essential for building trust between scientists and resource managers, which is necessary to 
infuse new science into resource management planning and decisions.

A soon-to-be-released climate assessment report (see our next issue for more information) will document extensive border region vul-
nerability to climate variability and change. To address some of the information flow and partnership development challenges that can 
be barriers to adaptation, we have instituted a series of bilingual border region webinars, in which participants discuss climate impacts, 
planning and information initiatives, climate and environmental science, and forecasts and projections for the future. For informa-
tion on these webinars, please contact Transborder Climate editors Adrian Quijada and Gregg Garfin. We release our second issue of 
Transborder Climate with the aim of addressing at least part of this large challenge.

Webinar tool: A screen shot of  WEBEX™ environment used for Transborder Climate Webinars. Interface allows interactive discussion of topics.
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TRANSBORDER DROUGHT MONITOR (analysis through 31 august 2012)

While summer monsoon precipitation has brought some 
short-term and local drought relief in southern Arizona, 
Sonora and Sinaloa, extensive areas of arid North Ameri-
ca are still experiencing the long-term effects of drought. 
In the U.S. border states, a region stretching from Southern 
California to west Texas, is experiencing moderate to extreme 
drought severity, initiated by more than a year of low precipi-
tation totals as a result of the 2011–2012 La Niña episode. 
Low precipitation during the winter of 2011–2012 desiccated 
grasslands and reduced streamflows in border-area rivers, in-
cluding the Gila, the San Pedro, and the Rio Grande. 

In Mexico, long-term drought has persisted in the north-cen-
tral regions, which have received low precipitation in the last 
12 months. Impacts to agriculture were also exacerbated by a 
high number of winter frost days over large parts of Chihua-
hua and Durango. The National Oceanic and Atmospheric 
Administration (NOAA)-NESDIS Vegetation Health Index 
(VHI) continues to show very stressed vegetation in Baja 
California, western Sonora, Chihuahua and northern Du-
rango. The Standardized Precipitation Index (SPI) recorded 
the lowest values of SPI (one to 12 months) since 1966 at 
the weather station of Nazas in Durango.  Farther west, Baja 
California Sur was the fourth driest region in Mexico in the 
last 13 months. 

February rains helped delay forest fires in Mexico’s border 
areas; through June 299,825 acres had burned so far this 
year compared with 246,789 for the same period last year, 

TRANSBORDER FORECAST (september 2012-February 2013)

ENSO (El Niño – Southern Oscillation). El Niño condi-
tions are predicted to begin sometime during the fall of 2012, 
probably continuing through the winter and early spring 
months of 2013. Sea surface and below-surface temperatures 
in the eastern equatorial Pacific Ocean have been above aver-
age in recent weeks, which usually precedes an El Niño epi-
sode. El Niño usually brings wetter-than-average conditions 
to the U.S.-Mexico border region during the winter months. 

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

Precipitation Forecast. Servicio Meteorológico Nacional 
(SMN) predicts that drier-than-average conditions will shift 
to Baja California Norte, northwestern Sonora, and northeast-
ern Chihuahua in September. The NOAA-Climate Prediction 
Center and the International Research Institute for Climate 
and Society both predict increased chances of above-average 
precipitation in the southwestern U.S. states and along the 

U.S.-Mexico border through the fall. They predict an expanded 
region of increased chances of above-average precipitation along 
the entire U.S.-Mexico border during the winter months due to 
the development of an El Niño episode in the Pacific Ocean.  

For more information: 
(IRI) http://iri.columbia.edu/climate/forecast/net_asmt/

(NOAA) http://www.cpc.ncep.noaa.gov/products/
predictions/90day/

(SMN) http://smn.cna.gob.mx/index.php?option=com_co
ntent&view=article&id=119:pronostico-climatologico-esta-
cional&catid=9&Itemid=52 

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.

according to Comisión Nacional Forestal (CONAFOR).

For more Information: http://www.ncdc.noaa.gov/oa/climate/
monitoring/drought/nadm/

Sonoran Reservoir Levels. Sonoran reservoir storage declined 
during the spring and summer. According to Comisión Nacional 
del Agua (CONAGUA), total reservoir storage for the state of So-
nora stands at 51.5% of capacity compared to 59.7% during the 
same period in 2011. The highest storage levels are in reservoirs 
in southern parts of the state. In central Sonora, current storage 
in the Abelardo L. Rodriguez and Molinito reservoirs is very low, 
at zero and 4.5 percent of capacity, respectively.

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

NORTH AMERICAN TRANSBORDER ENVIRONMENTAL INFLUENCES AND IMPACTS
by: D. Rick Van Schoik, Director, the North American Center for Transborder Studies (NACTS), Arizona State University

The North American Center for Transborder Studies 
(NACTS) at Arizona State University (ASU) addresses cli-
mate change in several ways.  Using a grant from the U.S. 
Environmental Protection Agency to the Southwest Con-
sortium for Environmental Research and Policy (SCERP, of 
which ASU is a member and NACTS hosts), NACTS funds 
Border Sustainability Fellows, who study resource manage-
ment under future scenarios. 

The fellows research topics such as transborder water and 
grass banks, mapping rare plant and animal species, informal 
transborder water agreements, and transborder water short-
age accommodations.  In conjunction with Tecnológico de 
Monterrey, NACTS also is examining climate implications 
for binational water treaties and ways to mitigate impacts.  In 
addition, NACTS Transborder Renewable Energy Exchange 
(TREx) considers the close nexus between water and energy, 
also known as “watergy” or “eneragua”. NACTS advocates for 
adjacent natural protected areas to be jointly established to al-
low species to migrate under eventual climate change, even if 
their range is bisected by a security fence or wall.
NACTS also promotes research about the consequences of 
climate change in transborder environmental impact assess-
ments (TEIAs).  Finally, NACTS has conceived the idea of a 

North American Greenhouse Gas Exchange Strategy (NAGES), 
which allows each nation to offset its energy consumption and 
exports with emission reduction credits in the other North 
American nations.

  

For more information:
Rick Van Schoik, Director 
Email: nacts@asu.edu 
Tel: 480 965-1846 

Fig 1. The Sonoran Desert is nearly completely bisected and its habi-
tats fragmented by a border fence. 

WATERSHED-MANAGEMENT UNDER CLIMATE CHANGE IN CROSS-BORDER ENVIRONMENTS.
by: Laura Norman, U.S. Geological Survey
The U.S. Environmental Protection Agency’s (EPA) Eco-
system Services Research Program (ESRP) joined forces 
with the U.S. Geological Survey’s (USGS) U.S.- Mexico 
Border Environmental Health Initiative (BEHI) and 
Geographic Analysis and Monitoring (GAM) Program, 
to develop an ecosystem-services-based online-decision-
support tool—called the Santa Cruz watershed Ecosystem 
Portfolio Model (SCWEPM).  Our goal was to develop a 
reliable and useful online model-based scenarios evaluation 
framework for the binational Santa Cruz Watershed to struc-
ture and visualize various scenarios of the regional impacts 
on ecosystem services from future land use change, climate 
change and potential changes to engineered discharge from 
wastewater treatment plants.  

The SCWEPM can help decision-makers visualize when eco-
system services and their distribution should be regulated 
across the US-Mexico border in order to enhance quality of 
life in a sustainable and equitable fashion. The models being 
coupled and applied within the SCWEPM are used to evalu-
ate relative change, subject to the assumptions and limitations 
of its component models and its users. Results will demon-
strate the effect of land-use and climate changes on the bio-

geochemical cycles, water quality, long-term chemical transport, 
and the riparian ecosystem for human well-being and health that 
can be used to support binational policy makers. 

The SCWEPM addresses each jurisdiction of land equally and 
can be used to visualize shared watersheds with a diverse group of 
stakeholders and provide a basis for adaptive management of water 
resources

For more information: http://geography.wr.usgs.gov/science/
ecoSevicesSCWatershed.html 

Figure 1. Screen grab of SCWEPM prototype online
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COMMUNICATIONS ON CLIMATE ADAPTATION

FROM FIRES TO FLOODS: HOW THE NATIONAL WEATHER SERVICE HELPED 
INCREASE FLASH FLOOD AWARENESS AFTER A HISTORIC WILDFIRE SEASON
by: John Brost, National Weather Service in Tucson, NOAA .

Drought conditions impacted southeast Arizona dur-
ing the winter and spring of 2011. The National Weather 
Service (NWS) in Tucson, along with many other govern-
ment agencies, recognized that the severe to exceptional 
drought conditions would potentially lead to an active fire 
season.  The NWS and several other agencies had a second 
fear.  When the monsoon rains hit mountain ranges that had 
been affected by severe fire, the potential for flash flooding 
and debris flows would be several times greater than in land-
scapes not affected by fire.  In addition, there was concern 
that the transition from a fire season to a flood season would 
take place in less than a week (Figure 1).

Thus, the NWS began a rapid outreach campaign to help raise 
awareness about potential flooding.  Through several commu-
nity meetings, web-based presentations, and pamphlets, the 
NWS effectively communicated the flood risk.  By consis-
tently conveying the information through multiple govern-
ment agency channels, the public recognized the threat. 

Local communities took action.  In Sierra Vista, where the 
Monument fire ravaged the nearby Huachuca Mountains, 
communities installed sand bags and concrete barriers to help 
mitigate the flood risks.  In Portal, where the Horseshoe 2 fire 
charred portions of the Chiricahua Mountains, residents rou-
tinely monitored the weather.  Significant flash flooding hit 
both of these communities during the 2011 monsoon season 
but caused no fatalities or serious injuries.  While early warn-
ings by the NWS certainly contributed to this positive result, 
community preparedness was a key factor.

Figure 1.  April 1 through September 30 products issued by NWS Tucson.  Red indicates a red flag warning, 
meaning dangerous fire conditions, while green indicates either a flood or flash flood warning.  The dramatic 
shift in product type near the end of June corresponds to the start of the monsoon.

For more information:
John J. Brost
Science and Operations Officer 
Email: john.brost@noaa.gov

continued on next page...

Arizona wildfire near Sierra Vista. Photo: Greg Bryan/AP
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ADAPTATION TOOLS NEWS

USE OF CLIMATE INFORMATION FOR DROUGHT RISK MANAGEMENT IN MEXICO 
by: Carolina Neri.  Ciencias de la Tierra, Universidad Nacional Autónoma de México (UNAM)

A case study on drought planning in Mexico, which char-
acterizes the vulnerability of water user groups, particu-
larly in Sonora, has been useful in identifying the type of 
climate information needed by decision makers.  This in-
formation will be included in a proposal to develop a drought 
early warning system for Mexico. Researchers at the Instituto 
de Geografía, Universidad Nacional Autónoma de México 
(UNAM), have initiated a project that focuses on reorient-
ing drought policy from drought response to drought miti-
gation and preparedness, in collaboration with the Mexican 
government and stakeholders. Drought early warning, an es-
sential aspect of preparedness, may help alleviate difficulties 
for several sectors in the semiarid regions of Mexico and will 
help various socioeconomic sectors prepare for the potential 
impacts of climate change.

The occurrence of meteorological droughts in Mexico from 
2010 to 2012 has highlighted the vulnerability of the north-
central region to water shortages caused by drought and 
increased demand for water from urban growth. Assessing 
drought requires consideration of long-term economic losses 

Climate change threatens virtually every category of land 
conservation and will require conservation organizations 
to rethink their strategies and conservation tools.  In Mex-
ico, some forms of land conservation are more vulnerable to 
climate change than others. 

The most vulnerable elements include sustainable land use 
and biodiversity protection. Pronatura Mexico has identified 
more than 14 legal conservation instruments that can be used 
in small properties, ejidos (rural collective farms), and com-
munities, either within or outside Mexico’s Natural Protected 
Areas. The instruments include addendums related to climate 
change adaptation policies and programs developed by Mex-
ico’s Secretariat of Environment (SEMARNAT).  Each in-
strument is adequate for different circumstances, needs, and 
interests in Mexico and are particularly appropriate for the 
consideration of the ways in which climate change may affect 
land use practices.

The private conservation tools that were developed by the 
program are based on Mexico’s legal framework. With the 
purpose of facilitating the use of legal conservation instru-
ments, Pronatura developed two types of manuals.

CLIMATE CHANGE AND PRIVATE LAND CONSERVATION TOOLS
by: Martín Gutiérrez, Pronatura Mexico

Negotiation Manual

The basis of success of all conservation efforts of private and public 
lands depends on the degree of involvement of the owners to cre-
ate an environment of trust with the conservation organization 
through clear negotiation processes. The documents are intended 
to be a guide for conservation organizations that face the challenge 
of engaging landowners in the conservation and improved man-
agement of their properties.

Legal Instruments

To guarantee long-term conservation of private and public lands, 
it is necessary to create binding agreements or legal commitments 
between the parties involved. It is essential that these agreements 
can be legally defended against the actions of third parties, which 
might damage the natural attributes of the properties.

Negotiation Manuals and Legal Instruments can be down-
loaded from:  
http://www.pronatura.org.mx/en/land_conservation_programs/
land_conservation_tools.php

and effects on the health and wellbeing of communities and re-
sources. However, governments generally invest few resources in 
the creation of drought risk reduction programs, even in regions 
like northern Mexico, where droughts have been documented in 
historical records. 

Until recently, scientists lacked the capacity to predict droughts on 
a seasonal time scale. Even the North American Drought Monitor 
may not accurately reflect local-scale drought severity. An analysis 
of strategies that focus on drought shows that one of the princi-
pal barriers to the successful management of drought risks and 
proactive decision making is the use of inadequate definitions of 
drought predictability. In addition, inadequate communication of 
confidence in seasonal climate forecasts has inhibited the use of 
climate information in the planning of various socioeconomic ac-
tivities. Although some sectors, such as agriculture, have programs 
to reduce the impacts of drought, their efforts have focused on 
providing subsidies in response to impacts associated with dry con-
ditions. In other words, there have not been preparedness actions 
to reduce the potential impacts of drought.

For more information:
http://www.igeograf.unam.mx or caro.neri@gmail.com
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ADAPTATION TOOLS NEWS

TRANSBORDER CLIMATE WEBINARS 
by: Adrian Quijada, Institute of Environment, University of Arizona, Tucson.

The CLIMAS project and the NOAA-funded project, Man-
aging Demand, Rethinking Supply, in partnership with 
US and Mexican federal, state, non-governmental and aca-
demic organizations are collaborating to develop tools for 
communicating climate information and adaptation strat-
egies. Our goal is to build capacity for adaptation to climate 
uncertainty in the US-Mexico border region, by facilitating 
communication and information exchange among organiza-
tions. We have implemented two tools in this collaborative 
initiative: launching the Transborder Climate newsletter and 
a webinar series on climate-related issues in the US-Mexico 
border region.

The goals of the Transborder Climate adaptation webinars 
are (a) to offer information on topics of interest researchers, 
stakeholders and decision makers, and (b) to foster the de-

CAT TLE PRICES DOUBLE AS SOUTHWEST 
RANCHERS BEGIN TO REBUILD HERDS 
AFTER DEVASTATING DROUGHT 
Last year’s historic Texas drought forced ranchers to cut their 
herds because they lacked sufficient forage and couldn’t af-
ford high hay prices. Hundreds of thousands of cattle were 
slaughtered or sent out of the state, leaving Texas, the largest 
livestock producer in the nation, with its smallest herd since 
the 1950s.

For more information: 
http://watrnews.com/2012/05/cattle-prices-double-as-ranch-
ers-rebuild-herds-after-devastating-drought/

POTENTIAL ROLE OF DROUGHT IN RAISING 
VIOLENCE IN MEXICO 
No one will claim that recent violence in Monterrey, Mexico, 
was caused by drought, but water shortages in northern Mex-
ico are aggravating an already tense situation.

For more information: 
http://www.csmonitor.com/World/Americas/Latin-America-
Monitor/2012/0514/Violence-in-Mexico-and-Brazil-How-
droughts-play-a-role

DROUGHT DECLARATIONS IN THE UNITED 
STATES
Jan. 11, 2012

The U.S. Department of Agriculture has designated more than 
1,300 counties as drought emergency and disaster areas, includ-
ing all U.S. border region counties. The drought designation 
makes all qualified farmers and ranchers eligible for low-interest 
emergency loans. 

Crop insurance companies have been asked to voluntarily defer 
accrual of interest on unpaid spring crop premiums by producers. 
Also, the U.S. Secretary of Agriculture is using his discretionary 
authority to provide assistance to farmers and ranchers by allow-
ing them to graze animals in conservation and wetland reserve 
areas as long as grazing is consistent with conservation of wildlife 
habitat and wetlands.

For more information: 
http://www.fsa.usda.gov/FSA/newsReleases?area=newsroom&sub
ject=landing&topic=ner&newstype=newsrel&type=detail&item=
nr_20120723_rel_0247.html

velopment of a knowledge exchange network among participants. 
We consult US and Mexican colleagues for input on the topics and 
specific audiences to address in the series. The webinars focus on 
topics that deliver forecasts, information, and climate change sci-
ence that can be used in developing adaptation tools and strategies.

Among the webinar topics are: drought in the border region, 
knowledge exchange networks, climate forecasts, drought risk 
management, water and energy, transboundary ecosystem services. 
We invite your suggestions for new topics. 

For more information:

http://www.climas.arizona.edu/transborder-climate-webinars
Email: aquijada@cals.arizona.edu

TRANSBORDER CLIMATE ALERTS



8  |  Transborder Climate: Adaptation without Boundaries 

UPCOMING EVENTS

CLIMATE CHANGE: SECURITY, RESILIENCE 
AND DIPLOMACY
October 15–16, 2012, London.  The 16th Annual Chatham 
House Conference on climate change, in London, England, 
will assess the national and international actions that must 
be taken now to manage 21st century climate security chal-
lenges. Although disagreement remains over how to manage 
the climate challenge, there is agreement that action is now 
needed to adapt to the impacts of climate change and build 
resilience against the impact of extreme climate events. The 
conference will examine the key economic, social, and geo-
political security threats caused by climate change and debate 
the national and international responses required to manage 
these security challenges.

For more information:

http://www.chathamhouse.org/climatechange2012

BORDER ENERGY FORUM
October 22–24, 2012, Hermosillo The 19th Border Energy 
Forum will be held in Hermosillo, Sonora, Mexico, provid-
ing opportunities for participants to exchange information 
about the best ways to produce and consume energy. Partici-
pants are encouraged to forge new partnerships to help meet 
the twin goals of economic development and environmental 
protection. Past participants have included representatives of 
federal, state, and local governments, the private sector, uni-
versity researchers, and environmental organizations.

For more information: 

http://www.glo.texas.gov/what-we-do/energy-and-minerals/
border-energy-forum/index.html 

BEHAVIOR, ENERGY AND CLIMATE CHANGE 
(BECC) CONFERENCE 2012
November 12–14, 2012, California.  The BECC Conference is 
focused on understanding individual and organizational behavior 
and decision making related to energy use, greenhouse gas emis-
sions, climate change, and sustainability. The conference is con-
vened by the California Institute for Energy and Environment 
(CIEE), University of California, the Precourt Energy Efficiency 
Center (PEEC), Stanford University, and American Council for an 
Energy Efficient Economy (ACEEE).

For more information:

http://beccconference.org/

A dangerous relief to drought: Monsoon flood at the border of Nogales. Photo:U.S. Customs and Border Protection, Tucson Field Office
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CLIMATE LITERATURE

CLIMATE CHANGE, FORCED 
MIGRATION, AND INTERNATIONAL 
LAW
Jane McAdam (2012). Oxford University Press, 332 pages.

ISBN-10: 0199587086/ISBN-13: 978-0199587087

In Climate Change, Forced Migration, and International Law, 
Jane McAdam (University of New South Wales, Australia) 
examines whether states have obligations to protect people 
displaced by climate change under international refugee 
law, international human rights law, and the international 
law on statelessness. Drawing on field work undertaken in 
Asia, the book evaluates the phenomenon of displacement 
of people due to climate change. The book examines the 
reasons why people move; the extent to which climate 
change provides a trigger for such movement; and whether 
traditional international responses, such as development 
of new treaties and the creation of new institutions, are 
appropriate solutions. 

CLIMATE AND CULTURE CHANGE IN 
NORTH AMERICA AD 900–1600
William C. Foster (2012). University of Texas Press, 240 pages.

ISBN-10: 0292737610/ISBN-13: 978-0292737617

Climate and Culture Change in North America AD 900–1600 
examines evidence for the influence of well-documented past 
periods of warming and cooling in North America. Centu-

ries-long variations in climate, including the Medieval Warm Pe-
riod (MWP), AD 900 to 1300, and the early centuries of the Little 
Ice Age (LIA), AD 1300 to 1600, had a substantial impact on the 
cultural history of Europe, where these phenomena are well docu-
mented. William C. Foster examines extensive evidence that the 
heating and cooling of the MWP and LIA also occurred in North 
America and significantly affected the culture and history of Na-
tive peoples.

CLIMATE AND CONSERVATION: 
LANDSCAPE AND SEASCAPE SCIENCE, 
PLANNING, AND ACTION
Jodi A. Hilty, C. Chester, and Molly S. Cross (eds) (2012). Island 
Press, 392 pages.

Climate and Conservation offers guidance and inspiration in this 
endeavor by presenting place-based case studies from around the 
world, all drawn from leading scientists, managers, and practitio-
ners working to protect biodiversity by protecting landscapes and 
seascapes from the threat of climate change. The book begins with 
an introductory section that frames the issues and takes a system-
atic look at planning for climate change adaptation. The 19 chap-
ters that follow examine particular case studies in every part of the 
world, including landscapes and seascapes from equatorial, tem-
perate, montane, polar, marine, and freshwater regions. Projects 
profiled range from North American grasslands to boreal forests to 
coral reefs to Alpine freshwater environments.
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