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•  The general pattern of an ensemble of climate models suggest that areas of 
the southwestern United States and northern Mexico are the most 
persistent hotspots for climate change  

Introduction 

(Diffenbaugh et al., 2008). 
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Overview	  of	  Interna.onal	  ongoing	  projects	  



Land 

Santos	  et	  al.	  

Objec.ves:	  	  
1)  Development	  and	  implementaGon	  of	  a	  MRV	  system	  as	  part	  of	  the	  

ulGmate	  REDD+	  regime	  

2)  PromoGon	  of	  Mexico	  as	  a	  center	  of	  excellence	  for	  South-‐South	  
cooperaGon	  	  and	  strengthening	  naGonal/regional	  technical	  
training	  

3)  CharacterizaGon	  of	  past	  local	  incenGves	  in	  the	  forestry	  sector	  to	  
provide	  financial	  management	  opGons	  for	  REDD	  +	  in	  Mexico	  

Mexico-‐Norway	  Project	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (CONAFOR)	  	  

“Reinforcing	  REDD+	  readiness	  &	  South-‐South	  coopera.on”	  



Mexico-‐Norway	  Project	  	  Land 

Wayson	  et	  al.	  

•  Mexico	  is	  a	  collaboraGng	  country	  with	  the	  SilvaCarbon	  iniGaGve	  
–  NaGonal	  Forest	  Inventories	  
–  Intensive	  carbon	  monitoring	  sites	  

•  NaGonal	  Demonstrator	  in	  GEO-‐FCT	  
–  ParGcipates	  in	  planning	  regional	  GEO	  FCT	  workshops	  
–  Works	  with	  GEO	  FCT	  invesGgators	  

•  Some	  past	  and	  future	  acGviGes	  with	  SilvaCarbon	  
–  Hosted	  two	  GEO	  FCT	  workshops	  
–  ParGcipated	  in	  GEO	  FCT	  summits	  
	  



Mexico-‐Norway	  Project	  	  Land 

Birdsey	  et	  al.	  

Promo.ng	  Sustainable	  Landscapes	  in	  Mexico	  

•  Establish	  MRV	  systems	  for	  reducing	  emissions	  from	  deforestaGon	  
and	  forest	  degradaGon	  

•  Strengthen	  insGtuGonal	  and	  technical	  capacity	  with	  respect	  to	  
REDD+	  

•  Develop	  and	  test	  climate	  miGgaGon	  tools,	  technologies	  and	  
methodologies	  key	  to	  implemenGng	  REDD+	  	  

•  Support	  new	  intensive	  forest	  monitoring	  sites	  
	  



North	  American	  Forest	  Carbon	  Modeling	  Sponsored	  
by	  the	  Commission	  for	  Environmental	  CooperaGon	  

•  Tri-‐lateral	  project	  to	  improve	  North	  American	  forest	  carbon	  
modeling	  and	  assessment	  

•  CollaboraGon	  among	  the	  3	  country’s	  Forest	  Services	  and	  
partners	  

•  Modeling	  ObjecGves:	  
–  EsGmate	  past	  GHG	  emissions	  and	  removals	  using	  data	  
from	  Mexican	  NaGonal	  Forest	  Inventory	  

–  Provide	  esGmates	  of	  future	  GHG	  emissions	  under	  various	  
scenarios	  of	  REDD+	  strategies	  Kurz	  et	  al	  	  
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Forest	  inventories	  and	  forest	  photosynthesis	  
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ü  5	  *	  5	  km	  in	  forested	  areas	  (1600	  m2)	  
ü  20	  *	  20	  	  km	  in	  non-‐forested	  areas	  
ü  QuanGtaGve	  data	  on	  trees	  and	  shrubs	  
ü  Semi-‐quanGtaGve	  data	  on	  other	  pools	  
ü  LiUer,	  CWD	  and	  Soil	  carbon	  

measurements	  from	  2009	  onward	  
ü  20%	  re-‐measured	  every	  year	  

de	  Jong	  et	  al	  (2010)	  
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Vargas	  et	  al	  (in	  preparaGon)	  
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Vargas	  et	  al	  (in	  preparaGon)	  



Ecosystem fluxes Land 

2 
Contact: 

rvargas@cicese.mx 
 

Site Name:  
      El Mogor 
Location:  
      Baja California 
Vegetation type:  
     Chaparral shrubland 
Dates of operation:  
      2007-present 
 
PI: Rodrigo Vargas 
 

Site Name:  
     Todos Santos 
Location:  
      Baja California 
Vegetation type:  
      Marine tower 
Dates of operation:  
      2007-2010 
 
PI: Rodrigo Vargas 
 

Site Name:  
     Valle de los Cirios 
Location:  
      Baja California 
Vegetation type:  
      Sarcocaulae shrubland 
Dates of operation:  
      September 2011 
 
PI: Rodrigo Vargas 
 

Site Name:  
     La Paz 
Location:  
      Baja California Sur 
Vegetation type:  
      Sarcocaule shurbland 
Dates of operation:  
      2002-present 
 
PI:Walter Oechel 
 

Site Name:  
     Sierra de los Locos 
Location:  
      Sonora 
Vegetation type:  
      Oak forest 
Dates of operation:  
      2008-present 
 
PI: Enrique Vivoni 
 

Site Name:  
     Rayon 
Location:  
      Sonora 
Vegetation type:  
    Subtropical shrubland 
Dates of operation:  
      2006-present 
 
PI: Christopher Watts 
 

Site Name:  
     Kaxil-Kiuic 
Location:  
      Yucatan 
Vegetation type:  
      Seasonally dry  
        tropical forest 
Dates of operation:  
      September 2011 
 
PI: Jose Luis Andrade 
 

Site Name:  
     Gracilis 
Location:  
      San Luis Potosi 
Vegetation type:  
      Grassland 
Dates of operation:  
      March-2011 
 
PI: Tulio Arredondo 
 

Site Name:  
   Mojonera-Atopixco 
Location:  
      Hidalgo 
Vegetation type:  
      Mixed forest 
Dates of operation:  
      September 2011 
 
PI: Gregorio Angeles 
 

Site Name:  
     Chamela 
Location:  
      Jalisco 
Vegetation type:  
    Tropical dry forest 
Dates of operation:  
      2007-present 
 
PI: Arturo Sanchez-  
      Azofeifa 
 

Site Name:  
     Buffel 
Location:  
      Sonora 
Vegetation type:  
      Sabannah 
Dates of operation:  
      March 2011 
 
PI: Alejandro Castellanos 
 

Site Name:  
     Tesopaco 
Location:  
      Sonora 
Vegetation type:  
    Tropical dry forest 
Dates of operation:  
      2004-present 
 
PI: Jaime Garatuza 
 

Established 

Planned 



Ecosystem fluxes Land 

Villareal	  etal	  (in	  prepaparGon)	  



Ocean 

OCEAN	  
-‐Flucar	  and	  IMECOCAL	  ini.a.ves	  
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Ocean 

IMECOCAL	  
	  
Over	  15	  years!	  

Gaxiola-‐Castro	  et	  al	  



Ocean 



Ocean 

Average Winter Spring 

Coastal	  ocean	  in	  Baja	  California	  is	  a	  moderate	  sink	  for	  carbon	  
	  
Annual	  average	  =	  -‐0.90	  mmol	  CO2	  m-‐2	  d-‐1	  
	  

Annual	  sum	  =	  -‐0.33	  mol	  CO2	  m-‐2	  	  

Gaxiola-‐Castro	  et	  al	  (in	  preparaGon)	  
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Future	  Considera.ons	  



Future	  consideraGons	  

-‐  We	  believe	  that	  Carbon	  Cycle	  Science	  in	  Mexico	  could	  benefit	  by	  
developing	  a	  government	  funded	  monitoring	  network	  across	  various	  
research	  plaporms.	  

Some	  challenges	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (New	  poliGcal	  visions)	  
	  
-‐Limited	  economic	  and	  human	  resources	  
	  	  
-‐Lack	  of	  long-‐term	  funding	  strategies	  that	  prevent	  long-‐term	  
monitoring	  commitment	  
	  
-‐Bureaucracy	  locks	  for	  accessing	  informaGon	  	  
	  
-‐Lacking	  of	  Gmely	  processed	  informaGon	  available	  for	  the	  research	  
community	  
	  Vargas	  et	  al	  (2012)	  



Future	  consideraGons	  

	  
-‐Provide	  a	  prognosGc	  capability	  to	  inform	  likely	  trajectories	  of	  these	  
processes	  given	  a	  decision	  made	  today.	  	  
	  
-‐Support	  boUom-‐up	  strategic	  planning	  acGviGes	  of	  coordinated	  research	  
scienGsts	  (e.g.,	  CONACyT	  networks,	  MexFlux)	  
	  	  
-‐Establish	  a	  clear	  and	  transparent	  open	  data	  sharing	  policy	  with	  a	  robust	  
data	  archiving	  scheme	  
	  
-‐ConGnental-‐scale	  developments	  and	  resources	  towards	  a	  tri-‐naGonal	  
research,	  infrastructure,	  and	  educaGon	  network.	  	  	  
	  

Vargas	  et	  al	  (2012)	  
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Opportunities for advancing carbon cycle science in Mexico:
toward a continental scale understanding

Rodrigo Vargas a,*, Henry W. Loescher b,c, Tulio Arredondo d, Elisabeth Huber-Sannwald d,
Rubén Lara-Lara e, Enrico A. Yépez f

aDepartamento de Biologı́a de la Conservación, Centro de Investigación Cientı́fica y de Educación Superior de Ensenada, Baja California,

Mexico
bNational Ecological Observatory Network, Boulder, CO, USA
c Institute of Alpine and Arctic Research, University of Colorado, Boulder, USA
d Instituto Potosino de Investigación Cientı́fica y Tecnológica, San Luis Potosı́, Mexico
eDepartamento de Oceanologı́a Biológica, Centro de Investigación Cientı́fica y de Educación Superior de Ensenada, Baja California, Mexico
fDepartamento de Ciencias del Agua y del Medio Ambiente, Instituto Tecnológico de Sonora, Ciudad Obregón, Sonora, Mexico

1. Introduction

Understanding the processes that govern carbon cycle
dynamics at the land, oceans and larger, continental scales
is important in the role of science informing decision-makers,
as well as for advancing fundamental research (Anderson and
Bows, 2008). It is important to recognize that most research
advancing carbon cycle science (CCS) is overwhelmingly
produced in developed countries. This leaves developing

countries underrepresented when building a continental- or
global-scale understanding of CCS, and with a disproportional
number of end users depending on other’s data. Overall, this
disparity results in lost opportunities, limited advancements
in knowledge, and poor information transfer among countries
(Rübbelke, 2011). This is critical because environmental
problems and ecological understandings are not delineated
within specific sociopolitical or economic boundaries. Thus,
solutions must be sought and fostered through international
programmatic/scientific collaborations and will.

e n v i r o n m e n t a l s c i e n c e & p o l i c y 2 1 ( 2 0 1 2 ) 8 4 – 9 3
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a b s t r a c t

Solutions to current global environmental problems throughout fundamental ecological

understandings are only reached through international programmatic and scientific colla-

borations. Both scientists and policymakers recognize the importance of the role of carbon

cycle science (CCS) in North America, however regional ecological studies in North America

often do not include the role of Mexico. Given the sharp ecological, climatic and socioeco-

nomic differences among the three countries conforming North America it is fundamental

to incorporate Mexico’s unique contributions toward regional CCS. We provide a synthesis

of opportunities and challenges for advancing land and ocean research in Mexico in order to

move toward a complete North American continental scale CCS. First, we provide the socio-

ecological context of Mexico relevant to CCS. Second, we compare the existing relationships

among scientific/governmental entities and funding agencies that contribute to CCS in the

United States and Mexico. Third, we discuss Mexico’s state-of-the-art CCS, and synthesize

its recent advances with emphasis on land– and ocean–atmosphere interactions. We

highlight continental-scale opportunities toward a tri-national carbon research, infrastruc-

ture, and education network.

# 2012 Elsevier Ltd. All rights reserved.
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