
UC San Diego
Capstone Projects

Title
Beneath the Surface: Uncovering Climate Change in Tobasco

Permalink
https://escholarship.org/uc/item/6sx5w223

Author
Alli, Sofia I

Publication Date
2024-07-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/6sx5w223
https://escholarship.org
http://www.cdlib.org/


Submitted in partial fullfillment of the requirements for the degree of Master of Advance Studies 
in Marine Biodiversity and Conservation

BENEATH THE SURFACE
UNCOVERING CLIMATE CHANGE IN TABASCO

Sofia I. Alli 



2

Signatures

Lara J. Hansen, Ph.D.,  Capstone Committee Chair
Chief Scientist & Executive Director, EcoAdapt

Jeremy Martin, Capstone Committee Member 
Vice President, Energy & Sustainability at Institute of the Americas
University of California, San Diego

Kathryn N. Braddock, M.S., Capstone Committee Member
Scientist, EcoAdapt



3

Contents

1. Abstract       4

2. Background       5  
   
3. CAP Project Design       8
3.1  Components        8 
3.2 Global Environmental Objectives (GEOs)       9

4. CAP Development Methodology      10

4.1  Step 1: Assess Vulnerabilities and Risks     11 
4.2 Step 2: Plan for Adaptation       13 
4.3 Step 3: Implement Adaptation Measures      16 
4.4 Step 4: Monitor and Evaluate Adaptation      20

5. Case Studies       22
5.1  El Bosque         22 
5.2 Pemex Refinery        23 
      

6. Policy Recommendations        25
6.1  Extensive Evaluation of CAP Region Conditions    25              
6.2 National Displacement Plans                               26 
6.3 Data Collection System        27 
6.4 Environmental Offset System      28

References       30
Appendix 1       34
Appendix 2       35
Appendix 3       37



4

Beneath the Surface: Uncovering Climate Change in Tabasco  |  S. Alli

1. Abstract
Climate adaptation plans are an effective way to manage a marine ecosystem and support climate 
change research. However, in developing nations that have to deal with the impacts of climate 
change, there is little follow-up and no measures on whether these climate adaptation plans are 
implemented effectively and yield the desired results. This report contains a detailed analysis of 
a climate adaptation plan implemented in Tabasco, Mexico, that sought to decrease vulnerability to 
the impacts of climate change. This report consists of a background on the climate adaptation plan 
in Tabasco and a comprehensive, step-by-step comparison of this plan to the the UNFCCC 
framework for adaptation. Lastly, this report is complete with two case studies in Tabasco and 
policy recommendations for improved climate adaptation plans and government involvement in 
climate policy. The purpose of this report is to determine that despite the completion status of the 
climate adaptation plan, the goals outlined in this plan were not achieved satisfactorily and did not 
reduce vulnerability to the impacts of climate change. Mexico has faced challenges in effectively 
implementing conservation tools, ranging from weak enforcement to poor coordination between na-
tional, state, and local authorities. Ultimately, this report outlines the importance of a 
comprehensive and stakeholder-inclusive approach to climate change policy and planning, 
especially in the global south. 
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2. Background
The Adaptation to Climate Change Impacts on the Coastal Wetlands in the Gulf of Mexico Project 
ZDV WKe firVW DWWemSW Ey WKe :RrOG %DnN DnG WKe *OREDO (nYLrRnmenW )DFLOLWy Ln 2��� WR VXSSRrW FOLmDWe 
FKDnJe DGDSWDWLRn meDVXreV Ln 0exLFR �:RrOG %DnN� 2����. %eFDXVe 0exLFR¶V DSSrRDFK WR FOLmDWe 
change was at a very early stage when the project was prepared, the project design concentrated 
on developing a set of pilot activities in the states of Tabasco, Quintana Roo, and Veracruz, which 
Dre DORnJ WKe FRXnWry¶V YXOnerDEOe *XOI &RDVW. 7Ke SrLmDry JRDOV RI WKLV SODn� DV Ser WKe :RrOG %DnN� 
was to promote adaptation to the consequences of climate change by implementing pilot activities, 
assessing the impacts of climate change, identifying potential response options, and informing future 
adaptation (Global Environment Facility, 2009). The purpose of this report is to indicate that these 
JRDOV Zere nRW DFKLeYeG� GeVSLWe WKe :RrOG %DnN FODLmLnJ WKey Zere. 

The Adaptation to Climate Change Impacts on the Coastal Wetlands in the Gulf of Mexico Project, or 
CAP as it will now be referred to, is a type of climate adaptation plan. Climate adaptation plans are 
developed by a governing body that prioritize actions integrating climate adaptation into government 
planning, multi-level programming, operations, and management (U.S. Department of Agriculture, 
2022). There are many different frameworks climate adaptation plans can follow, some popular ones 
being the UNFCCC Framework for Adaptation and NOAAs Steps to Resilience. A frequent criticism 
of climate adaptation plans, as they pertain to “developing nations,” is that they do not contain mea-
sures to improve the baseline conditions of the targeted region and are overly focused on monitoring 
whether climate adaptation plan processes were followed rather than their effectiveness. This can be 
to the detriment of the communities impacted by climate change, primarily when climate adaptation 
plan processes and goals do not consist of meeting local targets for environmental conservation, 
sustainability, and overall living standards.

This criticism consists of applying a climate adaptation plan developed by international organiza-
tions and consultants without engaging with local partners in a region that requires more nuance and 
FRmmXnLWy FROODERrDWLRn. $n DFFRmSDnyLnJ FrLWLFLVm LV WKDW WKe emSKDVLV Rn finDnFLnJ WKe FOLmDWe 
adaptation plans overpowers the focus on the goals. Climate adaptation plans contain intricate plans 
on how the funds allocated for the climate adaptation plan will be spent (creating infrastructure, fund-
ing research, etc.), but these same intricate plans do not contain as detailed information on how the 
climate adaptation plan will promote resilience and continue to be monitored in the future. 

0Dny ODrJe RrJDnL]DWLRnV VXFK DV WKe :RrOG %DnN DnG ,nWernDWLRnDO 0RneWDry )XnG �,0)� RYerOy SrL-
oritize the idea that money is what will aid developing nations be better prepared for the impacts of 
FOLmDWe FKDnJe. 7Ke :RrOG %DnN VWDWeV WKDW mDny FRXnWrLeV Dre nRW ³reDGy WR IDFe WKe FRnVeTXenFeV 
of climate change” and blames this on a lack of funding rather than available internal infrastructure 
�eTXLSmenW DYDLODELOLWy� FDSDFLWy IRr EXLOGLnJ� DnG JRYernmenW FRRrGLnDWLRn �:RrOG %DnN� 2����. 7Ke 
:RrOG %DnN FLWeV LWVeOI DV WKe ³ZRrOG¶V ODrJeVW finDnFLer RI FOLmDWe DFWLRn Ln GeYeORSLnJ FRXnWrLeV´ DnG 
provides detailed Country Climate and Development Reports (CCDRs) that outline the many uses of 
WKeLr IXnGV �:RrOG %DnN� 2�2��. 2YerDOO� WKere LV D KLJK DYDLODELOLWy RI LnIRrmDWLRn Rn finDnFLnJ WKeVe 
types of projects, and many completion metrics are based on whether the funds were spent appro-
priately.  
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Figure 1: Map of Tabasco, Mexico and its regions

The Adaptation to Climate Change Impacts on the Coastal Wetlands in the Gulf of Mexico Project¶V 
IrDmeZRrN ZDV mRGeOeG DIWer &RORmELD¶V ,nWeJrDWeG 1DWLRnDO $GDSWDWLRn PrRJrDm DnG WKe ReJLRnDO 
$GDSWDWLRn WR RDSLG *ODFLer ReWreDW Ln WKe 7rRSLFDO $nGeV �:RrOG %DnN� 2��2�. &RORmELD� VLmLODr WR 
Mexico, is highly vulnerable to climate change. However, the CAP done in Colombia pertains to an 
entirely different ecosystem that requires different adaptation strategies. The basic framework of Co-
ORmELD¶V &$P SrLRrLWL]eV NnRZOeGJe� LnIrDVWrXFWXre� mRnLWRrLnJ VyVWemV� VWDNeKROGer LnYROYemenW� DG-
aptation implementation, and design - all of which the Mexico CAP also contains. The Adaptation to 
Climate Change Impacts on the Coastal Wetlands in the Gulf of Mexico Project consisted of selecting 
three pilot states in Mexico (Tabasco, Veracruz, and Quintana Roo) and creating a climate adaptation 
SODn WKDW ZRXOG DSSOy WR WKeVe WKree VWDWeV. (DFK VWDWe KDG LWV RZn VSeFLfiF VeW RI LnGLFDWRrV DnG JRDOV 
within the strategy that made it more customized to the needs of the individual state. For this report, 
WKe RYerDOO &$P ZLOO Ee DnDOy]eG DV ZeOO DV WKe VSeFLfiF SLORW VWDWe RI 7DEDVFR� 0exLFR. 

Tabasco (Figure 1), one of the three pilot states in the 2010 plan, has been chosen for this assessment 
due to its unique placement in the Gulf of Mexico, abundant wetland ecosystem,  and relationship with 
RIIVKRre RLO DnG JDV. 7Ke VWXGy¶V VLJnLfiFDnFe exWenGV EeyRnG 7DEDVFR¶V ERrGerV� DV WKLV *XOI VKDreV 
ZDWerV ZLWK WKe 8.6. 7KLV LmSOLeV WKDW WKe finGLnJV DnG LmSOLFDWLRnV RI WKe &$P¶V LmSOemenWDWLRn DnG 
sustainability in Tabasco could have far-reaching effects, making the study globally relevant. 
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7KLV reSRrW ZLOO DnDOy]e KRZ WKe $GDSWDWLRQ�WR�&OLPDWH�&KDQJH�,PSDFWV�RQ�WKH�&RDVWDO�:HWODQGV�LQ�
WKH� *XOI� RI� 0H[LFR� 3URMHFW has been implemented and whether the proposed measures and 
actions have been sustained. Essential elements of this report include an analysis of the 
framework used for the Adaptation to Climate Change Impacts on the Coastal Wetlands in the Gulf 
of Mexico Project against the United Nations Framework Convention on Climate Change (UNFCCC) 
climate adaptation IrDmeZRrN� Dn RYerYLeZ RI WKe $GDSWDWLRn WR &OLmDWe &KDnJe ,mSDFWV Rn WKe 
&RDVWDO :eWODnGV Ln WKe *XOI RI 0exLFR PrRMeFW¶V VXFFeVV LnGLFDWRrV� 7DEDVFR�VSeFLILF VXFFeVV 
LnGLFDWRrV� FDVe VWXGLeV Rn current events in Tabasco, Mexico, and policy recommendations to 
improve climate adaptation plans.
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3. CAP Project Design
3.1 Components

The Adaptation to Climate Change Impacts on the Coastal Wetlands in the Gulf of Mexico Project consists of four 
mDLn FRmSRnenWV �:RrOG %DnN� 2�����

1. Detailed design of key selected adaptation measures
• ,GenWLfieV eOemenWV RI WKe &$P� VXFK DV LGenWLIyLnJ SRWenWLDO enYLrRnmenWDO DnG VRFLDO LmSDFWV� WKeLr FKDr-

DFWerL]DWLRn� DnG WKe GefinLWLRn RI VSeFLfiF DFWLRnV WR LmSrRYe� SreYenW� DnG FRnWrRO DGYerVe RXWFRmeV.
These elements come from the need for proper management practices in the selected pilot regions in
Mexico. Component 1 monitoring was proposed to consist of monthly and semiannual progress reports
on design plans and public outreach.

2. Implementation of pilot adaptation measures in four selected wetlands highly vulnerable to the ef-
fects of climate change
• Sub-component as it pertains to Tabasco: wetlands of Carmen-Pajonal-Machona (CPM) will support

reforestation with native species to create biological corridors to enhance biodiversity conservation while
supporting state and local reforestation efforts, strengthening sandbars that separate the coastal la-
goons from the sea. The Tabasco State Climate Change Committee will coordinate implementation.

• Monitoring for Component 2 was proposed to consist of semiannual progress reports, voluntary agree-
ments, reforestation plans, and a detailed supervision report.

3. Internalization of climate change considerations on water resources planning at a national level
• To assess current and feasible policy options and measures that could be adopted at a national level to

incorporate the anticipated impacts of climate change on water resource planning (global overlay). The
component will update the diagnosis of current impacts and produce an analysis of recommended policy
measures

• This component outlined the importance of selecting pilot states (Tabasco, Veracruz, Quintana Roo), ob-
taining some sort of hydrological model for the selected pilot states, analyzing the policy options so that
climate change can have a prioritized role in decision-making, developing tools for climate management,
and lastly conducting an institutional analysis for the implementation of adaptive management.

4. Monitoring and evaluation systems for implementing the goals set out in the CAP.
• The project will support the design and implementation of the corresponding monitoring and evaluation

systems to analyze the effectiveness of the adaptation measures adopted under the project framework.

XIMPOS VLENTAUT 
ACCAEE NUMET
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3.2 Global Environmental Objectives (GEOs)

Global Environmental Objectives (GEOs) were developed for the CAP based on the goals in the components 
DERYe �:RrOG %DnN� 2����. 7Ke *(2V IRr WKe &$P  Zere�

• To promote adaptation to the consequences of climate impacts in the coastal wetlands of the Gulf of 
0exLFR Ey LmSOemenWLnJ SLORW meDVXreV WKDW ZLOO SrRYLGe LnIRrmDWLRn DERXW WKe FRVWV DnG EenefiWV RI 
alternative approaches to reduce the vulnerability of said coasts to climate change.

• 7R DVVeVV WKe RYerDOO LmSDFWV RI FOLmDWe FKDnJe Rn WKe ReFLSLenW¶V �0exLFR¶V� nDWLRnDO ZDWer reVRXrFe 
planning, including identifying potential response options, focusing on coastal wetlands and associated 
watersheds.

7Ke DFKLeYemenW RI WKeVe JRDOV ZDV meDVXreG Ey WKe :RrOG %DnN EDVeG Rn LnGLFDWRrV VeW Ln SODFe DV D SDrW RI WKe 
CAP. The indicators for the CAP were restructured in 2015 (Box 2) to adjust the key performance indicators (KPIs) 
WR mRre DGeTXDWeOy reÀeFW WKe FRnGLWLRnV RI WKe WKree SLORW VWDWeV �6ee $SSenGLx � IRr WKe reeVWrXFWeG &$P *(2 
indicators, Appendix  2 for the CAP Intermediate Outcome Indicators and Appendix 3 for the Tabasco Intermedi-
ate Outcome Indicators). 7Ke rDWLRnDOe IRr WKe reVWrXFWXrLnJ LnFOXGe WKe :RrOG %DnN VWDWLnJ WKDW VRme eOemenWV RI 
the CAP were put in place without seeing what existing legislature existed. Another reason for the restructure was 
that 2015 was the halfway point for the CAP and if some of the indicators were not mostly achieved by then, they 
needed to be adjusted. The GEOs above were not restructured, however, new ones were added:

• Two management plans for UMA in mangrove ecosystems were developed 
• Infrastructure and equipment to reduce vulnerability to climate change applied in pilot sites
• Strengthening capacities for adaptation to CC in at least three municipalities 

XIMPOS VLENTAUT 
ACCAEE NUMET

Reasons for Restructuring
The project underwent restructuring due to several key factors. Firstly, there are no 
Natural Protected Areas (ANPs) in the wetlands of Tabasco, necessitating a shift in the 
SrRMeFW¶V IRFXV. 6eFRnGOy� D *(2 ,nGLFDWRr RXWOLnLnJ D �5N KD WDrJeW KDG WR Ee VFrDSSeG 
EeFDXVe WKere Dre nR $1PV� DnG LW reTXLreG WKe GefinLWLRn RI FRnVerYDWLRn DreDV Ey ODnG 
XVe SODnV �/8PV� WR KDSSen firVW. 7KLV reVWrXFWXrLnJ ZDV Veen Ey WKe :RrOG %DnN DV D 
WeVWDmenW WR WKe SrRMeFW¶V DGDSWDELOLWy DnG FRmmLWmenW WR DGGreVVLnJ JRDOV VeW Ln SODFe 
Ey WKe :RrOG %DnN� GeVSLWe WKeVe JRDOV nRW DGGreVVLnJ reGXFeG FOLmDWe YXOnerDELOLWy. ,W 
can be argued that the restructuring of this CAP may not have been necessary had the 
region been properly researched and the local community involved in the development 
of the CAP. 

CAP Timeline
The CAP went into action in 2010 until 2017. During this time, the planned mid-term 
reYLeZ WRRN SODFe Ln 2��3� ZLWK D reVWrXFWXrLnJ IROORZLnJ Ln 2��5. 7Ke SrRMeFW¶V RIfiFLDO 
close date was in October 2016, with only a year left to implement the changes made 
in the restructuring properly. The restructuring, however, analyzed what progress had 
Eeen mDGe Ey WKe mLG�Werm reYLeZ SRLnW DnG DOWereG WKe VSeFLfiFDWLRnV RI WKe &$P WR 
suit what had already been completed more adequately. 
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4. CAP Development Methodology

Figure 2: UNFCCC Climate Adaptation Framework | UNFCCC. (n.d.). Retrieved May 13, 2024, from 
https://unfccc.int/topics/adaptation-and-resilience/the-big-picture/introduction

The methodology used to create the CAP contained the basics of standard climate adaptation plans; 
assessment of vulnerabilities, stakeholder engagements, goal setting/planning, and implementation. 
Having an understanding of these methods is essential when creating a successful climate adaptation 
plan and over the last few years, the metrics for a successful climate adaptation plan have changed. 
This report will compare the standard climate adaptation plan methodology used in the CAP with the 
UNFCCC Climate Adaptation Framework.

The UNFCCC Climate Adaptation Framework (Figure 2) was selected as a basis of comparison due 
to its intended purpose of achieving the Global Goal on Adaptation and its connection with the UN Cli-
mate Change regime. The Global Goal on Adaptation was established in the 2015 Paris Agreement 
with the purpose of enhancing adaptive capacity, strengthening resilience, and reducing vulnerability 
to climate change (UNFCCC, n.d.). The UN Climate Change regime is a global framework that aims 
to mitigate global climate change by regulating human activity with the global climate system. This 
consists of the UNFCCC, Conference of Parties (COP) Intergovernmental Panel on Climate Change 
�,P&&�� DnG WKe :RrOG 0eWeRrRORJLFDO 2rJDnL]DWLRn �:02�� DOO FROOeFWLYeOy ZRrNLnJ WRJeWKer WR FreDWe 
SROLFy IrDmeZRrNV DnG VFLenWLfiF EDVeV WR XnGerVWDnG FOLmDWe FKDnJe. (VVenWLDOOy� WKe IrDmeZRrN LV 
four global institutions creating what they have deemed as the best practice for global climate change 
adaptation. 
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The framework consists of an inner ring; vulnerability and risks, plan for adaptation, implementation, 
and monitoring and evaluation, and an outer ring; raising awareness, political engagement, sharing 
NnRZOeGJe�JXLGDnFe� VWrenJWKenLnJ WeFKnLFDO DnG LnVWLWXWLRnDO FDSDFLWLeV� finDnFLDO DnG WeFKnRORJLFDO 
VXSSRrW� DnG VWDNeKROGer enJDJemenW. :KDW mDNeV WKLV IrDmeZRrN XnLTXe DnG GLIIerenW IrRm WKe Rne 
used in the CAP is its cyclical nature, implying that adaptation is an ongoing process and does not 
end when the project is over. The CAP will be compared to the UNFCCC Climate Adaptation Frame-
work to determine where there were gaps in the CAP, what was done well, and what improvements 
can be made.

4.1 Step 1: Assess Vulnerability and Risks

Assessing impacts, vulnerability, and risks consists of determining the conditions of the selected 
region and whether they are susceptible to climate change, thus requiring a climate adaptation plan. 

$W WKe VWDrW RI WKe &$P� 0exLFR KDG Eeen LGenWLfieG DV D JOREDOOy SDrWLFXODrOy YXOnerDEOe reJLRn WR WKe 
LmSDFWV RI JOREDO FOLmDWe FKDnJe. 7DEDVFR ZDV DVVeVVeG Ey WKe :RrOG %DnN DnG VeOeFWeG SDrWLDOOy 
since its coastal wetlands are home to 45 of the 111 endemic species of aquatic plants registered for 
0exLFR� mDNLnJ LW D YLWDO reJLRn IRr FRnVerYDWLRn �:RrOG %DnN� 2����. 0exLFR¶V ZeWODnGV Dre FRnVLG-
ered the most productive ecosystem in the country, with their productivity closely linked to the water 
cycle. This region was also selected because of its connection to the Gulf of Mexico. The Gulf of 
0exLFR ZDV LGenWLfieG DV D reJLRn YXOnerDEOe WR LnFreDVLnJ RFeDn WemSerDWXre� VeD OeYeO rLVe� KLJK�
intensity hurricanes, and changes in precipitation patterns. This region also experiences heavier rain-
IDOO WKDn mRVW 0exLFDn VWDWeV. ,n 2FWREer 2���� KeDYy rDLnV FDXVeG ZLGeVSreDG ÀRRGV Ln 7DEDVFR¶V 
FRDVWDO reJLRnV. $W WKe WLme� LW ZDV FRnVLGereG WR Ee WKe mRVW GeWrLmenWDO ÀRRG Ln 5� yeDrV� ZLWK 
DSSrRxLmDWeOy ��� RI WKe VWDWe ÀRRGeG. 7Ke DYerDJe rDLnIDOO IRr WKe mRnWK RI  2FWREer Ln 2��� ZDV 
around 317.5 mm (Rivera et al., 2010). During a 3-4 day span of heavy rains, the maximum recorded 
rainfall daily was between 200 mm and 300 mm (Rivera et al., 2010). Prior to this 3-4 day span, the 
average rainfall recorded was between 0 mm and 1.7mm. The high levels of rainfall carried on into 
the month of November. During this period, the CAP was in its developmental phase, with proposed 
ÀRRG mLWLJDWLRnV EeLnJ LnWeJrDWeG LnWR LWV IrDmeZRrN.

7Ke RnOy ÀRRG�reVSRnVLYe DVSeFW RI WKe &$P LV WKe reVWRrDWLRn DnG reIRreVWDWLRn RI mDnJrRYeV DnG rL-
parian areas, which can hold water during heavy precipitation events. However, according to the CAP, 
ÀRRG reVSRnVe ZDV nRW Dn exSOLFLW FRnVLGerDWLRn ZKen GeFLGLnJ WR reVWRre DnG reIRreVW mDnJrRYeV.
0RreRYer� ZeWODnGV� VSeFLfiFDOOy mDnJrRYeV� Dre LmSRrWDnW WR WKe VXrYLYDO DnG ÀRXrLVKLnJ RI 0exLFR¶V 
FRmmXnLWLeV DnG FRDVWV GXe WR WKeLr enYLrRnmenWDO EenefiWV. 7Key SrRYLGe WKe FRDVWV ZLWK nDWXrDO 
SrRWeFWLRn IrRm VWRrm VXrJeV DnG erRVLRn DnG KRXVe mDny mDrLne VSeFLeV WKDW ORFDOV fiVK �6SDOG-
LnJ eW DO.� 2����. 0DnJrRYeV DOVR VerYe DV ZDWer fiOWrDWLRn VyVWemV� fiOWerLnJ SKRVSKDWeV� nLWrDWeV� DnG 
RWKer SROOXWDnWV �.Lm eW DO.� 2����.  $V Dn DGGeG EenefiW� LI mDnJrRYeV FDn Ee SrRWeFWeG DnG erRVLRn 
prevented, they can capture and hold carbon.  This means that mangroves can help mitigate climate 
change and reduce climate-related hazards, protecting the community and the region. Therefore, 
coastal communities in Tabasco that are near the mangroves have more of a buffer between them-
selves and many climate change impacts. 
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At the start of the CAP, data on CPM wetlands noted a decline in mangrove and riparian vegetation 
and no future plans for reforestation. There was no management plan for mangroves, no manage-
ment plan for wildlife conservation or management, and no sustainable utilization units (UMA) in 
man-JrRYe eFRVyVWemV. %eIRre WKe &$P� WKe &P0 :eWODnGV �)LJXUH����were not Natural Protected 
Areas (ANPs) and had no set land use plan or land use planning program. Information about climate 
change was also limited at this time. Reasons for the deforestation of mangroves in this region 
include the placement of oil pipelines, logging, animal breeding, and agriculture, to name a few. 
Following the CAP, the CPM still is not an ANP.

Figure 3: The Carmen-Pajonal-Machona Lagoon system. Source: Google Maps
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Stakeholder Engagement 
The local community, regional government, and federal/national government were 
GefineG DV WKe VWDNeKROGer JrRXSV IRr WKLV &$P. $ FrXFLDO eOemenW WKDW ZDV RYerORRNeG 
was whether each group had the capacity and ability to coordinate. Historically, the 
lack of capacity within and coordination between these three stakeholder groups is 
the reason for stunted climate adaptation development in this region. 

The CAP took many approaches to engage stakeholders. In Tabasco, the CAP stated 
WKDW VWDNeKROGer SDrWLFLSDWLRn ZDV Ney Ln DVVXrLnJ WKe &$P¶V VXFFeVV. ,W LV LmSRrWDnW 
to note that stakeholder participation in Tabasco was documented to mainly consist of 
the local community with some elements of regional/municipal government and little 
to no federal/national government involvement. Stakeholder engagement and partici-
pation took the shape of design documents and protected area management being 
presented and discussed with key stakeholders (GEO Indicator B), workshops being 
done with the local community (Indicator 6), land use plans discussed with stakehold-
erV �,nGLFDWRr �2�� DnG FRnWrDFW SrRFeVVLnJ �,nGLFDWRr 23�. 7Ke :RrOG %DnN GRFXmenWV 
are the only source of information regarding the work shops. The documents that the 
:RrOG %DnN KDYe SXEOLVKeG DOO VWDWe WKDW WKeVe ZRrNVKRSV RFFXrreG DnG Zere GeemeG 
³VXFFeVVIXO�́  EXW nR 7DEDVFR�VSeFLfiF VRXrFeV FLWe WKeVe ZRrNVKRSV KDSSenLnJ. 

Stakeholder participation was deemed essential when designing climate change ad-
aptation measures for the CPM Lagoon system. Local stakeholders were needed for 
this due to their local knowledge and connection to local institutions and academics. 
The idea of community-based adaptation (CBA) was needed considering it takes con-
text, culture, knowledge, and agency into consideration when designing plans (Kirkby 
et al., 2017). Under this, the workshops (indicator 6) were the primary area of stake-
holder participation, although information regarding the details of these workshops 
ZDV OLmLWeG. 7Ke firVW ZRrNVKRS reSRrWeG IRFXVeG mDLnOy Rn YXOnerDELOLWy eYDOXDWLRn 
and assessment of climate change impacts. The second workshop reported was 
used to identify highly vulnerable and/or valuable sites where adaptation measures 
should be implemented. The local community was also crucial for conducting much 
RI WKe ZeWODnGV fieOGZRrN. 7Kere ZDV nR DYDLODELOLWy Rn WKe VSeFLfiF GDWeV DnG yeDrV 
of these workshops. However, they were stated to have been conducted during the 
CAPs 2010-2017 lifespan, with no indication if they still exist today.  
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4.2 Step 2: Plan for Adaptation 

This step consists of creating a plan for adaptation in the selected region. It also consists of determin-
ing what plans existed before the proposed one and what is feasible for the region.

Risk assessments were noted to have been conducted at the start of the CAP (2010) as a part of 
the Environmental Management Framework of the CAP under the corresponding components of the 
CAP project design (step 3). The components created as a part of this CAP serve as a framework for 
all indicators (GEO, Tabasco, etc.) to follow. All indicators fall under the category of one of the four 
components. All the risk assessments listed contain a clause that states that the design has consid-
ered environmental issues and impacts outlining potential risks the environment and community may 
face. The risk assessments include the severity of the effects proposed, with most being determined 
WR KDYe nR VLJnLfiFDnW LmSDFW. 7KRVe ZLWK VOLJKW LmSDFWV KDYe LnWerYenWLRn meDVXreV WR reGXFe WKe 
vulnerability of the impacted region. 

As stated, the CAP components create a guideline for the four GEO Indicators (Appendix 1) to follow. 
For Indicator A, the design documents allow for future adaptation by creating a framework to ensure 
ample sustainability strategies and guidance for prompt implementation and management provisions. 
Indicator B created two land use planning programs (LUPPs), and the one in Tabasco was then ap-
proved by local authorities in 2016, paving the way for future implementation. Indicator C consisted 
of a plan to reforest mangrove and riparian ecosystems but did not indicate if forested areas would 
be increased. Indicator C does not mention that the CMP wetlands are not an ANP, which is impor-
tant to note because this prevents certain proposed adaptation measures from occurring. Lastly, 
Indicator D focuses on creating climate change impact scenarios for the creation of a national water 
reVSRnVe� ZKLFK 0exLFR KDG nRW yeW FreDWeG. :KLOe WKe *(2 ,nGLFDWRrV IRFXV Rn WKe ELJJer SLFWXre� 
WKe LnWermeGLDWe RXWFRme LnGLFDWRrV DOORZ IRr mRre VSeFLfiF DnG reOeYDnW XSGDWeV WR WKe SrRMeFW� DnG 
were, in fact, updated and restructured throughout the seven-year CAP period (Appendix 2). The 
project underwent restructuring due to several key factors. Firstly, there are no ANPs in the wetlands 
of Tabasco, necessitating a restructuring. Secondly, a GEO Indicator outlining a 15k ha target was 
VFrDSSeG EeFDXVe WKere Dre nR $1PV� DnG LW reTXLreG WKe GefinLWLRn RI FRnVerYDWLRn DreDV Ey ODnG 
XVe SODnV �/8PV� WR KDSSen firVW. $OWKRXJK WKeVe ORIWy JRDOV Zere FreDWeG ZLWKLn WKe LnGLFDWRrV� mDny 
aspects of the indicators required further research and evaluation.

7Ke :RrOG %DnN GeemeG WKe reVWrXFWXrLnJ D WeVWDmenW WR WKe SrRMeFW¶V DGDSWDELOLWy DnG FRmmLWmenW 
WR DGGreVVLnJ JRDOV VeW Ln SODFe Ey WKe :RrOG %DnN� GeVSLWe WKeVe JRDOV nRW DGGreVVLnJ reGXFeG FOL-
mate vulnerability. It can be argued that the restructuring of this CAP may not have been necessary 
had the region been properly researched and the local community involved in the development of the 
CAP. It can also be argued that the new goals set by the restructuring degrade the value of the plans 
due to its newly lowered expectations.
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Pre-CAP Legislation
,n 2��5� WKe 1DWLRnDO &RmmLWWee Rn +LJK PrLRrLWy :eWODnGV ZDV FreDWeG Ey WKe 1DWLRnDO 
Commission of Protected Areas (CONANP) to develop guidelines and recommenda-
WLRnV IRr ZeWODnG mDnDJemenW �:RrOG %DnN� 2��2�. $ 1DWLRnDO :eWODnGV ,nYenWRry ZDV 
promoted by CONANP, CONABIO, and SEMARNAT, among others, to assist the de-
cision-making process. Despite the creation of this committee and the promotion from 
these institutions, very little was done from this. As stated, the committee only created 
guidelines and recommendations, and these guidelines and recommendations were 
not enforced. Additionally, the promotion from CONANP, CONABIO, and SEMARNAT 
were examples of institutions advocating for an inventory, but no information on wheth-
er the inventory was created is known. 

7Ke 2����2��2 1DWLRnDO :DWer PrRJrDm ZDV GLYLGeG Ey reJLRn DnG RXWOLneV JRDOV VeW 
IRr 2�3� �&RmLVLyn 1DFLRnDO GeO $JXD� 2����. 7Ke 1DWLRnDO :DWer PrRJrDm FLWeV rDLn-
fall as a key factor in water management and the goals consist of improving water 
SrRGXFWLYLWy� DFFeVV� mDnDJemenW� DnG VXVWDLnDELOLWy. &OLmDWe FKDnJe LV VSeFLfiFDOOy 
mentioned as one of the goals being “To assess the effects of climate change on the 
KyGrRORJLFDO FyFOe.́  :LWKLn WKLV JRDO Dre REMeFWLYeV WKDW FenWer Rn GeYeORSLnJ FOLmDWe 
change scenarios, formal educational programs, and developing climate change ad-
DSWDWLRn LnGLFDWRrV. &OLmDWe DGDSWDWLRn SODnV Dre nRW VSeFLfiFDOOy menWLRneG� EXW mDny 
of the objectives within the goal seem to overlap with the goals of a climate adaptation 
SODn. $OWKRXJK WKLV 1DWLRnDO :DWer PrRJrDm VeemV Yery enFRmSDVVLnJ DnG rREXVW Rn 
WKe VXrIDFe� eYLGenFe RI WKe FOLmDWe FKDnJe�VSeFLfiF JRDO EeLnJ LmSOemenWeG LV GLIfiFXOW 
WR finG. :eWODnGV Dre menWLRneG DV neeGLnJ SrLRrLWy Ln FRnVerYDWLRn DnG SreVerYDWLRn� 
EXW nR FOeDr SODn LV RXWOLneG. ,n WKLV 1DWLRnDO :DWer PODn� 7DEDVFR ZDV LGenWLfieG DV 
D KLJKOy LmSDFWeG reJLRn GXe WR KLJK rDLnIDOO DnG ÀRRGLnJ SRWenWLDO DnG LV VSeFLfiFDOOy 
FLWeG Ln WKLV SODn DV neeGLnJ LnIrDVWrXFWXre WR reJXODWe ÀRZ rDWeV DnG rLYerV DnG reGXFe 
ÀRRGLnJ. ,n WKLV 1DWLRnDO :DWer PODn� WRZnV Ln 7DEDVFR WDNe XS WKe ��� �2� ��2� DnG 
��� VSRWV Rn WKe OLVW RI rDLnIeG GLVWrLFWV. &OeDrOy� DmSOe reVeDrFK Ln WKLV reJLRn KDV Eeen 
conducted by the government, but no plan on how to move forward is explicitly stated. 

,n 2���� 0exLFR DmenGeG WKe *enerDO :LOGOLIe /DZ �*:/�� ZKLFK� DV LW SerWDLnV WR ZeW-
lands, covers the protection of the integrity of coastal wetlands, including the restora-
tion of hydrology, contiguity, water supply, and coastal stabilization (Cámara de Diputa-
GRV GeO +. &RnJreVR Ge OD 8nLy� 2����. 7Ke *:/ LV mDLnOy FRnFerneG ZLWK SrRWeFWLnJ 
ZLOGOLIe�RrJDnLVmV Ln 0exLFR� nRW neFeVVDrLOy WKe FRnVerYDWLRn RI WKeLr ZLOGOLIe¶V enYLrRn-
ments. For this reason, the inclusion of wetlands was monumental but as it was not 
the primary focus, any plan regarding wetlands was not as extensive as a CAP. Before 
2007, many wetlands in Mexico had been designated Protected Natural Areas (PNAs 
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or ANPs), however, the CPM in Tabasco had not been declared one. It is important 
to note that this is not the case with all wetlands in Tabasco; the Pantanos de Centla 
wet-ODnGV KDYe Eeen SrRWeFWeG VLnFe 2��� DnG Zere GeFODreG Dn (FRreJLRn Ey WKe 
:RrOG :LOGOLIe )XnG �::)� 2����. ,W LV XnFOeDr DV WR ZKy WKe &P0 KDG nRW Eeen 
LnFOXGeG Ln prior wetland preservation legislation, but it is also important to note that 
this region is SRSXODr IRr LnGXVWrLDO GeYeORSmenW� VSeFLILFDOOy Ln 0exLFR¶V RLO DnG JDV 
LnGXVWry. 7KLV is an industry that Mexico has expressed interest in expanding over the 
past decade. 

It is evident that before the CAP, some discussion of wetland conservation and climate 
change had been discussed in legislation, but not to the extent of actual implemen-
tation. The existing legislation and policies surrounding climate change and wetland 
conservation heavily focused on creating guidelines and a baseline acknowledgment 
of any issues surrounding these two topics. Ultimately, the existing foundations for the 
&$P Zere FKDOOenJLnJ WR ZRrN ZLWK� meDnLnJ WKDW WKe &$P neeGeG WR fiOO Ln Dny remDLn-
LnJ JDSV� VSeFLfiFDOOy WKRVe LnYROYLnJ DFWXDO LmSOemenWDWLRn meDVXreV. 

Political Engagement 
7Ke &$P FLWeV 0exLFR¶V 2��3�2��� 1DWLRnDO 'eYeORSmenW PODn DV Dn exDmSOe RI Dn 
overlap between the CAPs objectives and its reliance on national policy in Mexico. 
7KLV ZDV DOVR Dn exDmSOe RI KRZ WKLV &$P VXSSRrWV WKDW OeJLVODWLRn� VSeFLfiFDOOy Ln 
VWrDWeJLeV IRr GLVDVWer SreYenWLRn DnG KRZ WR enJDJe ORFDO VWDNeKROGerV �'LDrLR 2fiFLDO 
Ge OD )eGerDFLyn� 2��3�. 7KLV &$P DOVR FLWeV 0exLFR¶V 1DWLRnDO &OLmDWe &KDnJe 6WrDW-
eJy¶V 9LVLRn ���2���� DnG WKe 2����2��� 6SeFLDO &OLmDWe &KDnJe PrRJrDm �P(&&� 
as examples of how the CAP supports its sustainable development and conservation 
JRDOV� VSeFLfiFDOOy reJDrGLnJ eFRVyVWem mDnDJemenW DnG FOLmDWe FKDnJe DGDSWDWLRn 
and mitigation. 



17

Beneath the Surface: Uncovering Climate Change in Tabasco  |  S. Alli

4.3 Step 3: Implement Adaptation Measures

This step consists of the implementations in Tabasco that were targeted towards increasing local 
resilience and decreasing vulnerability.  

7Ke :RrOG %DnN KDG VeYerDO LmSOemenWDWLRnV WKey ZDnWeG WR DSSOy WR 7DEDVFR IRr WKLV &$P. )LrVW� WKe 
:RrOG %DnN FRnVLGereG D FRmSreKenVLYe ODnG XVe SODn� LnFOXGLnJ ]RnLnJ reJXODWLRnV� ODnG mDnDJe-
ment strategies, and community engagement, essential for understanding and addressing the defor-
estation occurring in the region. At the end of the CAP, this land use plan was created and submitted 
for approval to local authorities, but there was never an update on whether it was approved. 

Second, the CAP outlined the importance of the reforestation of mangrove ecosystems and riparian 
zones. At the end of the CAP, 25 ha of mangroves were reported reforested, and 5 ha of riparian 
zones were reported restored.

7KLrG� WKe :RrOG %DnN VRXJKW WR LnVWDOO eTXLSmenW DnG LnIrDVWrXFWXre IRr FOLmDWe FKDnJe DGDSWDWLRn 
monitoring established through the CAP. Throughout the life of this CAP, a rainwater capture system 
and a water plant were installed. Mareographic and meteorological stations and radio and communi-
cation equipment were also installed. The radio and communication equipment functioned as early 
warning systems for the communities in Tabasco.

:LOGOLIe FRnVerYDWLRn� mDnDJemenW� DnG VXVWDLnDEOe XnLWV �80$� Zere DOVR Veen DV neFeVVDry Ln 
Tabasco, and a UMA plan was created through the CAP. Creating a UMA was the extent of this imple-
mentation, as there was never an update if the UMA was approved by local authorities.

Lastly, workshops within Tabasco communities were seen as incredibly important in strengthening 
WKe reJLRn¶V FDSDFLWy IRr FOLmDWe FKDnJe DGDSWDWLRn. 7Kere Zere DW OeDVW IRXr ZRrNVKRSV WKrRXJKRXW 
the CAP, and high levels of community participation were reported. These workshops focused on 
proposing designs for adaptation measures, presenting a diagnostic of climate change conditions in 
the area, and brainstorming methods to strengthen regional capacities for climate change adaptation. 
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Information, Knowledge, & Guidance
Local communities in Tabasco were tasked with providing and facilitating geographical 
and regional knowledge. The workshops outlined in Indicator 6, designed for stake-
holder engagement, prioritized leaving the local community with enough knowledge 
and guidance to maintain the proposed implementations. It is unclear what exactly the 
local communities contributed to these workshops or if they were as involved as the 
:RrOG %DnN FODLmeG WKDW WKey Zere. 

7KLV &$P reTXLreG FreDWLnJ D FRVW�EenefiW DnDOyVLV �&%$� RI DGDSWDWLRn meDVXreV Ln 
the coastal wetlands document, which was meant to be disseminated to existing institu-
WLRnV Ln 7DEDVFR �+Der eW DO.� 2����. )Rr 7DEDVFR� WKLV ORRNeG OLNe Dn DnDOyVLV RI ÀRRG 
rLVN DnG WKe GeVLrDELOLWy RI ÀRRG SrRWeFWLRn. 7Ke FRVW�EenefiW DnDOyVLV reVXOWV eVWLmDWeG 
WKDW ÀRRG GDmDJe WR LnIrDVWrXFWXre ZRXOG Ee XS WR ��.�2 ELOOLRn 86' Ey 2��� LI nR DG-
DSWDWLRn meDVXreV Zere WDNen GXrLnJ WKe &$P. 7Ke FRVW�EenefiW DnDOyVLV SrRSRVeV D 
mXOWL�GLVFLSOLnDry DSSrRDFK WR DVVLVW SROLFymDNerV Ln ÀRRG rLVN mDnDJemenW GeFLVLRnV 
and suggests that more research is needed on environmental conditions. This report 
was published in 2017 and covered the years under the CAP implementation. During 
this time, tropical storms, heavy rainfall, and storm surges were all reported causing 
GeVWrXFWLRn WR WKe reJLRn. 7Ke FRVW�EenefiW DnDOyVLV eVWLmDWeG WKDW WKe FXrrenW 6/R LV 
around 3.4mm/year and is projected to increase to 8.0mm/year. The CBA project cre-
ated projected inundation maps for 10-year to 1,000-year return periods to illustrate 
what Tabasco could look like without climate adaptation measures addressing SLR 
�)LJXre ��. ,W LV LmSRrWDnW WR nRWe WKDW VLnFe WKLV FRVW�EenefiW DnDOyVLV ZDV SrRGXFeG DW 
the end of the CAP period, the recommendations that would have been useful for the 
CAP were not able to be implemented/used. Although, the recommendations could be 
useful for future climate adaptation plans in this region.

)LJXUH����,QXQGDWLRQ�PDSV�IRU�����DQG������\U�UHWXUQ�SHULRG�FRDVWDO�ÀRRGV�XQGHU�FXU-
rent climate conditions (Haer et al., 2017)

 The distribution of information surrounding the CAP and its results was relatively inter-
nal to the Tabasco community, meaning the national government and other external 
stakeholders were not the recipients of the results from this CAP. 
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Strengthening technical and institutional capacities
The CAP mentions strengthening technical and institutional capacities in the indicators 
found in Appendix 2. A wildlife conservation, management, and sustainable utilization 
units (UMA) plan was crucial for the CAP. In Tabasco, a UMA is perceived to develop 
actions that will contribute to mangrove conservation and provide equipment, infra-
VWrXFWXre� DnG ORFDO WrDLnLnJ WR reGXFe WKe SRSXODWLRn¶V YXOnerDELOLWy WR FOLmDWe FKDnJe. 
$V RI nRZ� 80$ FerWLfiFDWLRn LV VWLOO SenGLnJ Ln 7DEDVFR� DnG LW LV XnFOeDr ZKen Rr LI WKe 
FerWLfiFDWLRn ZLOO Ee DSSrRYeG Rr FOeDreG.  

Regarding more technical capacities, Indicator 5 called for building and implementing 
LnIrDVWrXFWXre DnG eTXLSmenW WR reGXFe 7DEDVFR¶V YXOnerDELOLWy WR FOLmDWe FKDnJe. 7KLV 
included mareographs, rainwater caption systems, radio communication equipment, 
DnG eDrOy ÀRRG ZDrnLnJ VyVWemV. $OWKRXJK WKLV LnGLFDWRr ZDV FRnVLGereG IXOOy DFKLeYeG� 
there are still instances of climate change impacting the region today, such as extreme 
ÀRRGLnJ. 

:RrNVKRSV FRnGXFWeG Ln WKe ORFDO FRmmXnLWy GXrLnJ WKLV &$P LmSOemenWDWLRn DOVR 
claimed to have strengthened capacities for climate change adaptation, but there was 
no report of whether these workshops were active or if there were lasting improve-
ments - or any improvements.

$V nRWeG Ln WKe &$P� WKLV &$P ZDV WKe firVW FRnVROLGDWeG DnG LnWeJrDWeG eIIRrW WR DG-
dress climate change adaptation in Mexico. There is no availability of information within 
the CAP as to if this outcome was achieved however, the National Institution for Ecol-
ogy and Climate Change (INECC), one of the Mexican institutions involved in the CAP 
created a position, Directorate for Vulnerability and Ecological Adaptation, tasked with 
leading these efforts in the future. A cited outcome of this position was strengthening 
WKe ORFDO FRmmXnLWy WR EeFRme OeDGerV DnG FKDmSLRnV RI DGDSWDWLRn �:RrOG %DnN� 
2017). 

There are a few measures the federal government has implemented to strengthen 
WeFKnLFDO DnG LnVWLWXWLRnDO FDSDFLWLeV. 0exLFR¶V National Development Plan for 2013-
2018 focused on generating community development schemes and strategies for di-
VDVWer SreYenWLRn� ZLWK Rne RI LWV IRXr SLOODrV EeLnJ VXVWDLnDELOLWy �'LDrLR 2fiFLDO Ge OD 
Federación, 2013). However, climate change adaptation was not an explicit goal. There 
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4.4 Step 4: Monitor and Evaluate Adaptation

Monitoring and evaluating an adaptation plan is a critical step in supporting successful climate adap-
tation. This step is included in the UNFCCC Framework for Adaptation because it consists of tracking 
the progress made in implementing climate adaptation plans as well as measuring effectiveness of 
these plans (UNFCCC, 2023). 

According to the results published in the CAP, monitoring and evaluation consisted of three elements: 
design, implementation, and utilization. 

For the design aspect, the CAP cites detailed monitoring and evaluation system guidelines written 
LnWR WKe SrRMeFW¶V RSerDWLRnDO mDnXDO. +RZeYer� WKLV GRFXmenW ZDV nRW DFFeVVLEOe� VR LW LV XnFOeDr LI 
these guidelines were followed to completion. The CAP also cites a “project implementation team” 
�P,7� WKDW ZDV reVSRnVLEOe IRr mRnLWRrLnJ DnG eYDOXDWLRn. 7KLV LV WKe firVW menWLRn RI Dny SrRMeFW LmSOe-
mentation team within the CAP.

For implementation, the CAP cites frequent meetings between the “project implementation team” and 
VWDNeKROGerV WR mRnLWRr LmSOemenWDWLRn SrRJreVV� LGenWLIy ERWWOeneFNV� DnG Gefine mLWLJDWLRn meD-
sures. It is unclear which stakeholders they are referring to. The CAP cites that during these meet-
LnJV� WKe P,7 reYLeZeG SrRJreVV WRZDrG IXOfiOOLnJ WKe Ney SrRMeFW LnGLFDWRrV� EXW WKe &$P GReV nRW 
outline how.
 
/DVWOy� IRr XWLOL]DWLRn� WKe &$P VWDWeV WKDW WKe P,7 IreTXenWOy YLVLWeG WKe SLORW VWDWeV WR REWDLn ³firVWKDnG 
NnRZOeGJe´ RI WKe VWDWXV RI WKe GeYeORSmenW Ln 7DEDVFR. 7KLV LV DOVR WKe firVW menWLRn RI Dny YLVLW WR 
the region. The CAP also claims that these visits helped determine which indicators needed restruc-
turing.

was also the National Climate Change Strategy: 10-20-40 Vision which contains an 
adaptation pillar, that prioritizes conservation and ecosystem management (Ministry 
of the Environment and Natural Resources, 2013). The Government of Mexico created 
the 2014-2018 Special Climate Change Program (PECC), a program dedicated to re-
ducing the vulnerability to climate change, and preserving and protecting ecosystems 
and environmental services, The PECC had an objective that outlines conserving and 
VXVWDLnDELOLWy mDnDJLnJ eFRVyVWemV� VSeFLfiFDOOy menWLRnLnJ SrRWeFWLnJ DnG FRnVerY-
ing marine ecosystems and their biodiversity (Ministry of the Environment and Natural 
Resources, 2014). 
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Monitoring and evaluation ensure that the implementation is successful in terms of actions taken and 
WKe eIIeFWLYeneVV RI WKeVe DFWLRnV ZLWKLn WKe &$P. 7KLV &$P LGenWLfieV VXFFeVV DV VWDWLnJ WKDW WKere 
Dre WRROV Ln SODFe DnG WKe FDSDFLWy IRr WKe FRmmXnLWy DnG reJLRn WR FRnWLnXe WKe &$P¶V ZRrN. 7KLV 
CAP approach is linear, meaning that once the end goal is achieved, there is no plan to continue the 
CAPs goals after the end date. This approach can be detrimental to the longevity of the CAP since 
there is no plan to reinforce the infrastructure or policy guidelines as they adapt and require mainte-
nance over the coming years. 

$GGLWLRnDOOy� WKe mRnLWRrLnJ DnG eYDOXDWLRn LnIRrmDWLRn DYDLODEOe ZLWKLn WKe &$PV finDO SXEOLVKeG re-
port was limited since the results were stated to be in the operational manual, which was inaccessible. 

Active Local Organizations 
Despite little follow-through from the agencies tasked with CAP monitoring and evalu-
ation, some on-ground groups in Tabasco have taken it upon themselves to continue 
WKe &$P¶V ZRrN. 

³:Rmen Ln $FWLRn´ LV D JrRXS EDVeG Ln (O PDOmDr IXnGeG Ey WKe 81'P WKrRXJK WKe 
6mDOO *rDnGV PrRJrDm RI WKe *(). :Rmen Ln $FWLRn SODnV WR reVWRre 2�5 KD RI mDn-
JrRYeV Ln FROODERrDWLRn ZLWK FRmmXnLWLeV WKDW reOy Rn fiVKLnJ DnG WRXrLVm �PP'0pxLFR� 
2�23�. 7KLV SrRMeFW LV SDrW RI WKe ReVWRrDWLRn DnG &RnVerYDWLRn RI &RDVWDO :eWODnGV 
DnG &RmmXnLWy 'eYeORSmenW� IXnGeG Ey WKe :RrOG ReVRXrFeV ,nVWLWXWe 0exLFR �:R,�. 

³R(3&2´ LV DnRWKer LnLWLDWLYe OeG Ey WKe :RrOG ReVRXrFeV ,nVWLWXWe 0exLFR DnG WKe 
Small Grants Program that is dedicated to mangrove restoration. This initiative focuses 
Rn eFRVyVWemV Ln WKe <XFDWDn PenLnVXOD� 2DxDFD� DnG 7DEDVFR �:R,� 2�2��. 7KeLr 
goals include restoring and conserving over 4,000 ha of mangroves across 10 cites 
and enhancing resilience to climate change for coastal communities and ecosystems. 
This is a new initiative. 
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5. Case Studies

5.1 El Bosque

(O %RVTXe VLWV DORnJ 7DEDVFR¶V FRDVW� neDr WKe 
wetlands and on a peninsula jutting out into the 
VeD. 6LnFe WKe ����V� WKLV WRZn KDV Eeen D fiVK-
ing hub,  developing into a small community with 
churches, three schools, and residential areas. 
Over the past few decades, the town faced the 
impacts of coastal erosion, sea level rise, and hur-
rLFDneV. 7RGDy� WKLV WRZn KDV FeDVeG WR exLVW �:LO-
liams, 2023). Once home to a population of over 
700, as of December 2023, El Bosque is com-
pletely underwater. Sea level rise has ravaged this 
once lively town and sunken the livelihoods of all 
of its residents, many of whom are still displaced 
or living in the ruins.  

Tabasco is a region that has high risks of rising 
sea levels, especially in the areas in proximity to 
the wetlands (Figure 5). El Bosque was no strang-
er WR ÀRRGV DnG FRDVWDO erRVLRn� ZLWK LWV FRDVWOLne 
being cited to have moved 500 m inwards since the early 2000s. Since 2019, severe weather events 
attributed to climate change have been eroding the shoreline; now, in 2024, nothing is left of the town. 
7KLV LV WKe firVW reFRrGeG LnVWDnFe RI D YLOODJe RYerWDNen Ey VeD OeYeO rLVe Ln 0exLFR. (O %RVTXe GReV 
not lie near the wetlands that the CAP aimed to protect. Instead, its geographical location is on a 
peninsula, causing it to be more exposed to the sea (Nygren & Lounela, 2023). El Bosque may be the 
firVW Ln 0exLFR� EXW mDny FRDVWDO FRmmXnLWLeV Ln 0exLFR Dre DOVR DW rLVN RI rLVLnJ VeD OeYeOV. 

The case of El Bosque begs the question of how far climate adaptation plans should extend, es-
SeFLDOOy ZKen D WRZn reSeDWeGOy VXIIerV IrRm ÀRRGLnJ DnG FRDVWDO erRVLRn. :Ken GeWermLnLnJ WKe 
SDrDmeWerV IRr WKe &$P� FOLmDWe DGDSWDWLRn VWrDWeJLeV WKDW FRnFerneG VeD OeYeO rLVe DnG ÀRRGLnJ 
consisted of early warning systems and mareographs in El Golpe, Las Coloradas, and El Mingo, but 
nRne Ln (O %RVTXe� D WRZn IDmRXV IRr LWV ÀRRGLnJ. 

An element in climate adaptation that the CAP lacks, as shown with El Bosque, is climate displace-
ment strategies. The residents of El Bosque claim to have been waiting for displacement aid, hous-
LnJ� DnG RYerDOO JRYernmenW DVVLVWDnFe VLnFe WKe firVW VeYere ÀRRGLnJ Ln 2��� WKDW GLVSODFeG RYer ��� 
residents. 

The following case studies are examples of current events that have occurred in Tabasco. These 
case studies portray instances where the aforementioned CAP did not yield the desired outcomes. By 
dissecting the instances in which the CAP did not effectively address climate concerns in Tabasco, it 
is possible to understand what future actions should be taken.  

)LJXUH����3UHGLFWHG�FRDVWDO�ÀRRGLQJ�DUHDV�
resulting from sea level rise in Mexico (Fernán-
dez-Díaz et. al, 2022). 
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7Ke mXnLFLSDO JRYernmenW¶V KDnGV�RII DSSrRDFK ZDV DWWrLEXWeG WR WKe EeOLeI WKDW WKLV ZDV nRZ WKe 
nDWLRnDO JRYernmenW¶V FRnFern. +RZeYer� WKen 0exLFDn SreVLGenW� $nGreV 0DnXeO /RSe] 2ErDGRr� 
RSWeG WR XVe WKe nDWLRnDO FOLmDWe DGDSWDWLRn IXnGV WR finDnFe D WrDLn SrRMeFW WKDW ZLOO GeVWrRy VeFWRrV 
of the Yucatan Jungle Shailer, 2023). Moreover, the lack of climate displacement strategies shows a 
GefiFLW Ln WKe &$P. 7KLV &$P SrLRrLWL]eV SreYenWDWLYe meDVXreV� rDWKer WKDn exSOLFLWOy DGGreVVLnJ LV-
sues already plaguing the region. 

,W FDn Ee DrJXeG WKDW WKere Dre exLVWLnJ IXnGV Ln SODFe WKDW VSeFLfiFDOOy DGGreVV WKeVe WySeV RI FOLmDWe 
concerns. However, areas like El Bosque do not have the means or capacity to apply for these funds 
actively because of their government structures. The municipal and regional governments deem 
these climate issues  as a national conern and not something the state of Tabasoc can handle.

5.2 Pemex Refinery

8nGerVWDnGLnJ WKe LmSOLFDWLRnV DnG LmSRrWDnFe RI WKe 'RV %RFDV Refinery Rn FOLmDWe DGDSWDWLRn 
requires background on the role of PEMEX and energy security in Mexico. Mexico prioritizes state-
owned enterprises like PEMEX due to its promise of energy security. By having a robust national oil 
company, Mexico is in a position to take part in energy negotiations. It does not need to rely on global 
superpowers like the U.S. to provide its nation with energy. The concept of energy security within 
0exLFR FRmeV ZLWK mDny FDYeDWV. 7Ke 'RV %RFDV refinery SreVenWV mDny RSSRrWXnLWLeV WKDW FRXOG 
EenefiW WKe nDWLRn DnG WKe eFRnRmy. 7Ke FreDWLRn RI WKLV refinery SrRYLGeG RYer �5���� MREV Ln 0exLFR� 
with 36% of those employed being from Tabasco (Techint, 2024). According to the Mexican president, 
WKLV refinery LV VeW WR SrRGXFe neDrOy 3������ EDrreOV RI JDVROLne Ser GDy. ,W LV DOVR LmSRrWDnW WR nRWe 
WKDW 7DEDVFR LV $nGreV 0DnXeO /RSe] 2ErDGRr¶V KRme VWDWe. 6Rme EeOLeYe WKDW WKLV ZDV LnVWrXmenWDO 
Ln FKRRVLnJ 7DEDVFR DV WKe VLWe RI WKLV refinery. +RZeYer� LW FDn DOVR Ee DrJXeG WKDW WKe JeRJrDSKLFDO 
location is a driver of this, too, being so close to the coast and oil sites. 

Alleged documents from 2006 and 2007 published by the Secretaría de Medio Ambiente y Recursos 
Naturales (SEMARNAT) indicate that there was a protected mangrove area in a region in Tabasco 
WKDW LV nRZ ZKere WKe 'RV %RFDV refinery LV ORFDWeG �Ge +DOGeYDJ� 2�2��.  $FFRrGLnJ WR WKeVe GRFX-
ments, Petroleos Mexicanos, or PEMEX, a Mexican state-owned petroleum company, was the orga-
nization that committed to protecting this region. They conducted an environmental impact assess-
ment of the region. They deemed it a “high-priority area,” stating that this would now be a “restricted 
XVe ]Rne´ GXe WR LWV ELRGLYerVLWy DnG enYLrRnmenWDO EenefiWV� VXFK DV ÀRRG SrRWeFWLRn. ,n 2���� D WKLrG 
SDrWy LOOeJDOOy remRYeG WKe mDnJrRYeV Rn WKe 'RV %RFDV VLWe DnG ZDV fineG Ey WKe 6eFXrLWy� (nerJy� 
and Environmental Agency (ASEA).  Despite this, satellite data published by Quartz shows that these 
mDnJrRYeV FRnWLnXeG WR JeW WRrn GRZn GXrLnJ WKe FRnVWrXFWLRn RI WKe 'RV %RFDV Refinery �4XDrW]� 
2020). 
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7Ke LGeD EeKLnG FOeDrLnJ WKe mDnJrRYe eFRVyVWem LV VeW WR LmSOy WKDW WKe finDnFLDO EenefiWV reFeLYeG 
IrRm WKe refinery RYerSRZer WKe finDnFLDO EenefiWV reFeLYeG Ey WKe ZeWODnGV. :KLOe WKLV mDy Ee WrXe� 
LW GReV nRW GLVFRXnW WKDW WKLV reJLRn ZDV VSeFLfiFDOOy SrRWeFWeG Ey P(0(; GXe WR LWV LmSRrWDnFe Ln 
WKe eFRVyVWem. ,W DOVR GReV nRW GLVFRXnW WKe IDFW WKDW WKe finDnFLDO EenefiWV JenerDWeG Ey WKe refinery 
KDYe nR eYLGenFe RI GLreFWOy LmSDFWLnJ WKe ORFDO FRmmXnLWLeV¶ reODWLRnVKLS WR WKe enYLrRnmenW. ,W VeWV 
a precedent that protected areas do not mean much in the eyes of the government when there are 
finDnFLDO LnFenWLYeV LnYROYeG. 
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6. Policy Recommendations
It is evident that this CAP has not achieved its targeted goals. The following are proposed policy rec-
ommendations for changes in climate adaptation plans and the Mexican government. 

6.1 Extensive Evaluation of CAP Region Conditions: Creating a Meaning-
ful CAP for the Region

0Dny FOLmDWe FKDnJe DGDSWDWLRn SODnV GeIDXOW WR D ³Rne�VL]e�fiWV�DOO´ DSSrRDFK� DSSOyLnJ JenerDO-
izations that may not apply (Hansen & Bi, 2017). For example, the UNFCCC Climate Adaptation 
Framework needs to be interpreted to meet local needs. Each nation is incredibly nuanced with what 
risks they face, how their government operates, and what their capacity for climate adaptation is. The 
Framework needs to be applied with that knowledge. 

7Kere LV nR Rne�VL]e�fiWV�DOO VROXWLRn IRr WKeVe nXDnFeV� EXW WKere Dre ZDyV IRr WKeVe TXeVWLRnV WR Ee 
answered in climate adaptation plans. The CAP for Tabasco underwent an intensive restructuring in 
2015 that decreased the ambition of the original goals. Not only did this process reduce the ambition, 
but it also took time and resources that could have been used to have a more comprehensive evalu-
DWLRn SrRFeVV RI WKe reJLRn¶V enYLrRnmenWDO FRnGLWLRnV DnG FDSDFLWy WR VXSSRrW D &$P. 7Ke &$P FLWeV 
Indicator 13 as one of these instances that required more research on Tabasco conditions and exist-
LnJ OeJLVODWLRn Ln WKLV reJLRn. ,I LnGLYLGXDO nDWLRnV DnG enWLWLeV VXFK DV WKe :RrOG %DnN DnG WKe 81 ZDnW 
to create comprehensive, achievable, and impactful CAPs, it is crucial that there is a capacity for a 
CAP in the selected region, meaning a thorough assessment of the region to determine its strengths 
and weaknesses.

It can be argued that risk assessments outlined in Step 1 can be reworked to include an extensive 
evaluation of CAP region conditions, and although that may be true, risk assessments mainly serve to 
Vee KRZ OLNeOy D reJLRn LV WR Ee DIIeFWeG Ey FOLmDWe FKDnJe. 7Kere neeGV WR Ee D VSeFLfiF DVVeVVmenW 
that takes into account what measures the area already has in place, what its funds look like, meaning 
what funding is already available and what is needed, and more importantly, what is the state of the 
reJLRn DV LW VWDnGV. 7Ke reJLRn¶V VWDWe FDn Ee GefineG DV ZKDW LV WKe OeYeO RI LnIrDVWrXFWXre� ZKDW LV WKe 
local community capable of contributing, whether the region has already been heavily impacted by 
climate change, and whether there are institutions in place to promote the longevity of the CAP. Addi-
tionally, the design of the CAP needs the input of the local community and stakeholders and needs to 
be co-developed by them as well. Along with this, it is essential that a CAP coordinates with already 
established institutions in the region. 

For example, Mexico has a history of having very dominant state-owned enterprises (SOEs) such 
DV P(0(; Ee LnYROYeG Ln 0exLFDn DnG JOREDO enYLrRnmenWDO LnLWLDWLYeV� VXFK DV P(0(;¶V SrRmLVe 
to reach net-zero emissions by 2050 (Climate Action 100+, 2024). This can be seen as problematic 
since PEMEX is a large contributor to the environmental destruction of Mexico (Squires & Vazquez, 
2�2��. P(0(;¶V KLJK LnYROYemenW Ln enYLrRnmenWDO SROLFy DnG LmSOemenWDWLRn LV DOVR Veen DV D 
meDnV IRr WKem WR RIIVeW WKeLr GeVWrXFWLRn. ,W ZRXOG Ee EenefiFLDO WR WKe SrRGXFWLYLWy RI IXWXre &$PV 
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,W ZRXOG Ee EenefiFLDO WR WKe SrRGXFWLYLWy RI IXWXre &$PV LI WKeVe 62(V Dre LnFOXGeG Ln WKe GeYeORS-
ment of the CAPs, considering that they are a primary collaborator with the Mexican government and 
they are essentially institutions that Mexico cannot function without. To not include SOEs in the CAP 
conversation would be a misstep due to their connectedness with the government. 

6.2 National Displacement Plans 

As seen in the scenario with El Bosque, many coastal towns worldwide are at risk from rising sea 
levels. Even more “developed” nations with seemingly better climate change policies are at risk of 
befalling the same fate as El Bosque. For instance, the town of Shishmaref in Alaska lies within the 
Bering Land National Preserve, a protected region considered a tribal region. This town can be seen 
as another dire example of the impacts of sea level rise (Andres Henao, 2022). Residents of Shish-
maref have been well aware of the risk their town faces for over two decades now, even having voted 
twice to relocate. Reasons for their unsuccessful attempts at relocation include their lack of funding. 
,n 2�2�� WKe 8nLWeG 6WDWeV reOeDVeG WKe 86 (P$ &OLmDWe $GDSWDWLRn PODn� ZLWK D VSeFLfieG DGGenGXm 
for tribal affairs (EPA, 2021). This 32-page addition acknowledges the consequence of displacement 
only once and cites that funding is a solution, and focuses heavily on increasing resilience rather than 
responding to the impacts. For this reason, a National Displacement Plan is an essential element of 
a climate adaptation plan. 

Plans that tackle damage, loss, and displacement caused by climate change are beginning to emerge 
from global entities such as the United Nations. The UNFCCC agreed to establish a Loss and Dam-
ages Fund during the Conference of Parties (COP) 27; however, it was not implemented until COP28 
WKe IROORZLnJ yeDr �81)&&&� 2�2��. 7KLV IXnG LV VSeFLfiFDOOy WR DVVLVW ³GeYeORSLnJ´ nDWLRnV WKDW Dre 
vulnerable to the impacts of climate change. The Loss and Damages Fund follows the traditional 
GefinLWLRn RI ORVV DnG GDmDJe� ZKLFK LV eFRnRmLF ORVV GDmDJe �LnIrDVWrXFWXre GDmDJe� reGXFeG FrRS 
yield) and non-economic loss and damage (culture, displacement). Despite this fund being in its in-
IDnFy� LW LV DOreDGy FRmmenGDEOe KRZ LW SrLRrLWL]eV nRn�finDnFLDO LnFenWLYeV IRr reVSRnGLnJ WR FOLmDWe 
FKDnJe. ,W LV GLIfiFXOW WR GeWermLne KRZ TXLFNOy WKLV IXnG FDn Ee LmSOemenWeG eIIeFWLYeOy DnG ZKDW LWV 
true impacts will be, but it is a step in the right direction. 

The UN Loss and Damages Fund is a strong start, but it can be argued that it is simply not enough. 
$ ORVV DnG GDmDJe IXnG� VSeFLfiFDOOy Rne ZLWK D FOeDr DnG rREXVW FOLmDWe GLVSODFemenW IXnG Rr SODn� 
needs to be implemented at a national level. Additionally, funds similar to the UN Loss and Damages 
Fund are meant to address damage caused by climate change, but they still remain separate from 
climate adaptation plans. It would be more practical if loss and damage funds fell under the umbrella 
of climate adaptation plans. Going forward, when governments such as Mexico agree to take on a 
FOLmDWe FKDnJe DGDSWDWLRn SODn IrRm JrRXSV OLNe WKe :RrOG %DnN� WKe 81� Rr WKe ,0)� LW LV LmSerDWLYe 
that these plans integrate some sort of timely response or funds set aside to assist the communities 
already suffering from climate change, along with communities that will suffer from 
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climate change. It is not an effective adaptation strategy if there is no solution for those who have 
already suffered from climate change. Additionally, when governments like Mexico begin to plan their 
climate change adaptation strategies, it is imperative that displacement programs are considered. 

6LmLODrOy� EDVeG Rn WKe finGLnJV RI WKe &$P� GLVSODFemenW SODnV neeG WR LnWeJrDWe ORFDO DnG mXnLFLSDO 
JRYernmenWV. 7KLV FRXOG ORRN OLNe VWDWe�VSeFLfiF IXnGV IRr FOLmDWe FKDnJe LmSDFWV VeW DVLGe IRr FRm-
munities and natural systems management. It can be argued that early warning systems, similar to 
the ones the CAP helped implement, are not enough to aid communities with climate change impacts, 
FRnVLGerLnJ WKDW WKey GR nRW VSeFLfiFDOOy DGGreVV WKe neeGV RI FRmmXnLWLeV WKDW KDYe DOreDGy Eeen 
impacted. It is local and municipal governments that are key in assuring the communities they govern 
have the resources they need to thrive in new climatic conditions. It is impossible to reverse climate 
change, but it is possible to provide opportunities and resources to those who have been victims and 
those who will be victims.  All this being said, this would be impossible to implement effectively with-
out the support and backing of the government. As previously noted, the lack of coordination between 
the local and national governments is a large part of why this CAP may not have been as successful 
and effective as reported. 

6.3 Data Collection System

There was a lack of information regarding the long-term results of the implementation of the CAP 
that was examined. Successful implementation results in this CAP are based on whether the indica-
WRrV Zere DFKLeYeG ZLWKLn WKe &$P¶V WLme VSDn. 7KLV &$P FLWeV FreDWLnJ LnIrDVWrXFWXre Ln 7DEDVFR 
communities to support ongoing climate change adaptation. Still, it does not cite whether this goal, 
in particular, was successful and if the local communities kept up with the implementations after the 
CAP period. In short, monitoring is lacking. A monitoring system or database that frequently updates 
information on CAPs would be extremely useful for CAP creation in the future. 

There are no clear institutions in place to ensure continuous monitoring after the CAP ends, and there 
is no measure of accountability after the fact to ensure that the CAP is still doing what was promised. 
$ GDWDEDVe SXEOLVKeG Ey WKe :RrOG %DnN� ,0)� Rr Dny RWKer DJenFy WDVNeG ZLWK FOLmDWe DGDSWDWLRn 
plans should be included in the monitoring and evaluation step of CAPs. Along with the infrastructure 
built and the restoration work, CAPs should allow for seamless data reporting so that these databas-
eV FDn Ee reOLDEOe DnG WLmeOy. ,W ZRXOG DOVR Ee neFeVVDry IRr RrJDnL]DWLRnV OLNe WKe :RrOG %DnN DnG 
the IMF to change their reporting indicators, as nothing in the existing indicators points to ensuring 
the long-term effectiveness of CAPs.

This could also be proposed as a national database for countries like Mexico to track climate change 
adaptation actions across their states. This would be extremely useful for Mexico to move forward in 
environmental policy by allowing entities that do conservation and policy work the ability to see what 
progress has been made in Mexico. This would require heavy cooperation and  
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enforcement from the Mexican government to ensure that the states participating in climate change 
adaptation provide and enter data. This could be something that could begin at the university level, 
considering that currently, the universities in Tabasco are at the forefront of mangrove conservation 
and environmental research. Additionally, as Mexico continues to advance its climate strategy, it could 
expand to state-owned enterprises that operate in Mexico. This will only be successful if the seeds of 
successful monitoring and evaluation are planted during the preliminary stages of a CAP. This recom-
mendation cannot exist without Policy Recommendation 1:Extensive Evaluation of CAP Region. The 
region will need to be assessed for existing climate-related policies. If no regional policies are already 
in place to assist with this data collection and database, then institutions will need to be created.  

Additionally, a database is only successfully created if the CAP has long-term goals and outcomes. 
Many CAPs in developing nations fall short of the data needed to create a database because after 
ERGLeV OLNe WKe :RrOG %DnN Rr 8.1. OeDYe DnG GeFODre WKe &$P D VXFFeVV� nRERGy enVXreV WKDW WKe 
CAP stays a success (Feder, 1983).

6.4 Environmental Offset System

As mentioned in the PEMEX section of this report, the economic incentives that the Dos Bocas Re-
finery KDV SrRYLGeG IRr 7DEDVFR DnG 0exLFR Dre FRnVLGereG KLJK enRXJK WR FRmSenVDWe IRr FOeDrLnJ 
a mangrove ecosystem. 

7Ke refinery ZDV meDnW WR Ee FRmSOeWeG ZLWK D EXGJeW RI �� ELOOLRn 86'� KRZeYer� DV RI 0DrFK 2�2�� 
LW KDV FRVW 0exLFR ���.� ELOOLRn 86' �0exLFR %XVLneVV� 2�2��. 7Ke finDnFLDO reWXrnV Rn WKe RLO SrR-
GXFeG DW WKLV refinery Dre VWLOO Ln WKeLr LnIDnFy� ZLWK WKe exDFW YDOXe VWLOO nRW NnRZn. +RZeYer� ZKDW LV 
NnRZn LV WKDW 7DEDVFR ZDV eVWLmDWeG WR KDYe RYer �2���������� 86' Ln eFRnRmLF ORVVeV Ser yeDr 
due to the disappearance of wetlands (Figure 6) (Fernandez-Diaz et al., 2022). 
 

Figure 6:. Annual economic losses 
by state due to the disappearance 
of ecosystem services in Mexico 
(Fernández-Díaz, et. al. 2022). 



29

Beneath the Surface: Uncovering Climate Change in Tabasco  |  S. Alli

:KDWeYer YDOXe WKe 'RV %RFDV refinery mDy SrRYLGe WR WKe eFRnRmy� DGGLWLRnDO LnFRme IrRm ZeWODnGV 
or any other ecosystem service is not harmful. For that reason, an Environmental Mitigation System, 
VLmLODr WR WKe IrDmeZRrN RI FDrERn FreGLWV� ZRXOG Ee exWremeOy EenefiFLDO WR WKe 0exLFDn eFRnRmy. 
7Ke mDnJrRYeV FOeDreG WR FreDWe WKe 'RV %RFDV refinery Dre nRW eDVLOy reSODFeDEOe� FRnVLGerLnJ WKDW 
mangrove ecosystem restoration can take over 20 years (Burns et al., 1993). If there were an exist-
ing Environmental Mitigation System in Mexico, it would be possible for PEMEX to purchase some 
sort of credit that allows them to fund organizations with projects dedicated to environmental resto-
ration or protection of another at-risk region.  Naturally, this will not restore all the losses created by 
WKe mDnJrRYe GefiFLW� EXW ZKLOe SrRMeFWV OLNe WKe 'RV %RFDV refinery FDnnRW Ee XnGRne� WKeVe FreGLWV 
FDn SrRYLGe EenefiWV eOVeZKere. $n DrJXmenW LV WKDW WKLV VyVWem ZLOO RnOy LnFenWLYL]e enYLrRnmenWDO 
GeVWrXFWLRn EeFDXVe FRmSDnLeV OLNe P(0(; FDn SXrFKDVe FreGLWV DV D VROXWLRn. :KLOe WKLV LV YDOLG� 
ideally, companies like PEMEX would be funding groups that work towards creating more protected 
areas. 

Integrated into this system would be harsher penalties for companies that cause environmental de-
VWrXFWLRn ZLWKRXW D SermLW Rr LOOeJDOOy Ln SrRWeFWeG DreDV. 7Ke 'RV %RFDV refinery ZDV RnOy EXLOW Ee-
FDXVe D WKLrG SDrWy LOOeJDOOy WRre GRZn D SrRWeFWeG DreD� DnG WKe SenDOWy IRr WKLV WKLrG SDrWy ZDV D fine. 
$ VWrRnJer SenDOWy ZRXOG Ee D KLJKer fine Rr KROGLnJ D FRmSDny FrLmLnDOOy OLDEOe. 7KLV ZRXOG Ee eIIeF-
tive only if the government strictly enforces this and does not succumb to corruption. 
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 CAP GEO Indicators

Indicator Description Implementation/Results

A Create three design documents for the pilot 
areas. These documents contain pilot adap-
tation measures (initially with six measures, 
restructured to four) and a fully operating 
monitoring system generating continuous 
data.

$FFRrGLnJ WR WKe :RrOG %DnN� WKLV LnGLFDWRr 
was considered completed. However, the 
design documents cannot be found in the 
:RrOG %DnN¶V GDWDEDVeV� DnG ZKen reTXeVW-
ed, no documents were provided.

B Two land use plans and a revised protected 
area management program incorporating 
climate change adaptation activities

Two land use planning programs (LUPPs) 
were completed, including one for Tabasco, 
which was approved by local authorities. 
Currently, there are protected wetlands in 
Tabasco, but it is unclear if the LUPP from 
this CAP was utilized. 

C Reforesting more than 50 ha of mangrove 
ecosystems and riparian zones and restoring 
mRre WKDn �� KD RI reKDELOLWDWeG ZDWer ÀXxeV 
in Tabasco. The revision lowered  50 ha 
to 25 ha of mangrove, and 5 ha of riparian 
zones reforested in Tabasco. 

7Ke :RrOG %DnN FRnVLGereG WKLV LnGLFDWRr 
100% achieved, with 50 ha of mangrove 
ecosystem and 10 ha of riparian zones refor-
ested in Tabasco.

D Develop climate change impact scenarios 
for selected basins and coastal wetlands 
supporting the knowledge base required to 
mainstream climate change into water re-
sources and wetland management planning.

7Kere ZDV nR reYLVLRn� DnG WKe :RrOG %DnN 
considered the goal, including develop-
LnJ D KyGrRORJLFDO ÀRZ mRGeO Ln 7DEDVFR� 
achieved. Currently, there is an existing 
KyGrRORJLFDO ÀRZ mRGeO� EXW LW LV XnFOeDr LI LW 
is a result of the CAP. 
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 Intermediate Outcome Indicators: Overall for the CAP

Indicator* Description Implementation/Results

1 Consists of creating three pilot adapta-
tion measures that could be implemented 
in the three pilot areas. The original goal 
stated that the need was six, but the number 
was reduced to three at the restructuring 
SRLnW. &RnFernLnJ 7DEDVFR� fiYe DGDSWDWLRn 
measures were completed, including a 
reforestation design, rehabilitation of water 
ÀXxeV� GeVLJn RI rDLnZDWer FDSWLRn VyVWem 
and potabilization plant construction, and the 
eVWDEOLVKmenW RI SDODfiWeV �VWLOW KRXVeV�.

)ROORZLnJ WKe reVWrXFWXrLnJ� WKe :RrOG %DnN 
considered the goal 100% achieved. These 
pilot adaptation measures are still in place, 
but it is unclear whether they have been 
maintained or updated. 

2 Consists of creating a monitoring plan using 
long-term remote sensing, data analysis, and 
access to information. The IMTA established 
a Land Observation Satellite, a GIS manual, 
and temporal and spatial data in the pilot 
watersheds. This indicator can visualize the 
long-term impacts of climate change.

This indicator was not restructured, and the 
result was considered a 100% achievement 
Ey WKe :RrOG %DnN. 0Dny reJLRnDO XnLYerVL-
ties currently use these Land Observation 
Satellites, but it is unclear if their use is 
directly related to this CAP. 

3 Focuses on ensuring that pilot adaptation 
measures include sustainability strategies, 
environmental action plans and strategies 
for implementing adaptation measures in the 
pilot states.

7Ke :RrOG %DnN FRnVLGereG WKLV ���� 
achieved in the design of adaptation meas-
ures in Tabasco. However, these action 
SODnV Dre nRW DYDLODEOe Ln WKe :RrOG %DnN GD-
tabase for the project, and it is unclear what 
entity owns access to these documents.

4 2XWOLneV WKe neeG IRr :LOGOLIe &RnVerYDWLRn 
and Management and Sustainable Utilization 
Units (UMAs)* in mangrove ecosystems. 
Following the restructuring, this was changed 
to require at least two UMAs established in 
mangrove ecosystems instead of one and no 
:LOGOLIe DnG &RnVerYDWLRn 0DnDJemenW.

*UMAs are a voluntary conservation and 
development strategy utilized by Mexico to 
match the conservation of wildlife and its 
KDELWDWV ZLWK DFWLYLWLeV RI SrRGXFWLYe GLYerVLfi-
cation in the rural sector.

7Ke :RrOG %DnN FRnVLGereG WKLV SrRMeFW RnOy 
50% achieved due to the pending registra-
tion of the UMAs in Tabasco. There is no 
current update on whether this UMA has 
cleared the pending process in the Tabasco 
government or was approved by the state of 
Tabasco. 
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 Intermediate Outcome Indicators: Overall for the CAP

Indicator* Description Implementation/Results

5 Focuses on installing equipment and infra-
structure to reduce vulnerability to climate 
change in applied pilot states. This includes 
mareographs, rainwater capture systems, 
radio communication equipment, and early 
warning systems.

7Ke :RrOG %DnN FRnVLGereG WKLV ���� 
achieved, but there is no information on 
where the collected data is held or whether 
the equipment and infrastructure are fre-
quently updated and maintained.

6 Outlines the importance of strengthening 
community capacities for climate change 
adaptation at a local level. The restructuring 
focused on this occurring and being fol-
lowed up in at least one location.

7Ke :RrOG %DnN FRnVLGereG WKLV ���� 
achieved because workshops were conduct-
ed in all three pilot states. Still, it states that 
the local dynamic has positively changed 
in some communities, and working groups 
have been established between federal, 
state, and local levels in order to strengthen 
the decision-making processes and carry 
out follow-up actions on adaptation meas-
ures. There was no mention of working 
groups occurring in Tabasco, and there is 
no mention of whether these working groups 
are still active in other states. There were 
workshops in Tabasco, but there is no men-
tion of whether they are still active. Details 
Rn WKe 7DEDVFR VSeFLfiF ZRrNVKRSV FDn Ee 
found in Indicator 16.

22 ,GenWLfieV WKe neeG IRr D FOLmDWe FKDnJe 
impact scenario for national water resources 
and coastal wetlands. At the time of the 
CAP, national policies did not yet incorpo-
rate climate change impacts on water avail-
ability. There was no restructuring.

7Ke :RrOG %DnN FRnVLGereG WKLV LnGLFDWRr 
100% achieved. Currently, Mexico has a 
1DWLRnDO :DWer PODn. 

The indicator resulted in one national water 
response plan with climate change impact 
scenarios. 

23 Calls for articulation and coordination 
among the agencies implementing the CAP 
Ln WKe FKRVen SLORW reJLRnV. 7KLV LnGLFDWRr¶V 
focus was to measure the progress made by 
the agencies involved in the CAP implemen-
tation. The goal was to increase manage-
ment and action capacity.

7Ke :RrOG %DnN FRnVLGereG WKLV ���� 
achieved and measured it by reduced con-
tracting time, a high level of disbursements, 
and a higher availability of resources for 
project implementation. It also measured in-
creased communication between stakehold-
ers by an increased number of implemented 
DFWLYLWLeV DnG LnFreDVeG OeYeOV RI finDnFLDO 
disbursements.

 
*Indicators 12-16 are in the following section. Indicators 7-11 and 16-21 are not included because they pertain to the other 
pilot sites: Quintana Roo and Veracruz.
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 Tabasco Intermediate Outcome Indicators

Indicator Description Implementation/Results

12 ,nGLFDWRr �2¶V WDrJeW ZDV FreDWLnJ D ODnG 
use plan incorporating climate change 
impacts, adaptation, and conservation 
measures. This indicator was decided on 
based on the deforestation occurring in the 
region and the lack of climate change and/
or adaptation considerations in existing land 
use planning. The restructuring allowed the 
indicator to focus more on the Carmen Pa-
jonal Machona (CPM) wetlands in Tabasco, 
and the land use planning program (LUPP) 
was submitted for approval. The LUPP 
LnFOXGeG ÀRRGLnJ rLVN DreDV� eYDFXDWLRn 
routes, reforestation schemes, proposals for 
protection against anthropogenic pressures, 
and sustainable approaches to mangrove 
management of the CPM area.  

7Ke :RrOG %DnN FRnVLGereG WKe LnGLFDWRr 
100% achieved. A LUPP incorporating 
climate change impacts, adaptation, and 
conservation measures for the CPM was 
completed, discussed with stakeholders (lo-
FDO FRmmXnLWy� finDnFerV� eWF.�� DnG VXEmLW-
ted for approval. It is unclear if the LUPP was 
ever approved. 

13 Indicator 13 focuses on the reforestation of 
mangrove ecosystems and riparian zones 
in Tabasco, with the original goal aiming for 
at least 20 ha. This was in response to the 
decline of mangrove and riparian vegetation 
in Tabasco and the lack of a reforestation 
plan. The goal was restructured since the 
original goal was to create at least 50% 
of a buffer zone under “recommended 
practices.” This was removed from the goal 
because a buffer zone would require creat-
ing a national protected area (ANP), which 
was not in the original CAP and would not 
be accomplished in time. The restructured 
plan asked for at least 20 ha of mangrove 
reforestation.

7Ke :RrOG %DnN FRnVLGereG WKLV LnGLFDWRr 
���� DFKLeYeG. 7ZenWy�fiYe KD RI mDnJrRYe 
were reported reforestated, and 5 ha of ripar-
ian zones were reported restored. 
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 Tabasco Intermediate Outcome Indicators

Indicator Description Implementation/Results

14 Indicator 14 focuses on equipment used for 
mRnLWRrLnJ WKe &$P¶V FOLmDWe FKDnJe DGDSWD-
tions. This indicator prioritized the infrastruc-
ture and equipment needed for cleaning, 
desilting, and rehabilitating at least 3 km of 
ZDWer ÀXxeV� Rne WLGe JDXJe� meWeRrRORJLFDO 
instruments, and at least two stilt houses. 
Before the CAP, Tabasco had very little 
infrastructure and equipment to carry through 
these activities. This indicator contributes to 
WKe &$P¶V FOLmDWe FKDnJe DGDSWDWLRn eOe-
ment since the infrastructure and equipment 
mLnLmL]e WKe LmSDFWV RI SRWenWLDO ÀRRGV� 
provide clean water, and provide decision-
makers with data on climatic events. 

This indicator was not restructured and was 
FRnVLGereG ���� DFKLeYeG Ey WKe :RrOG 
Bank. A rainwater capture system, water 
plant, cleaning, desilting, and rehabilitation 
RI 3Nm RI ZDWer ÀXxeV Zere FRmSOeWeG. 
Along with this, mareographic and meteoro-
logical stations were installed and operated. 
Radio and communication equipment were 
installed and functioned as early warning 
systems for communities in Tabasco. These 
equipment were installed in three towns 
in Tabasco, but it is unclear if they are still 
functioning and maintained.

15 Indicator 15 outlined the need for one 
management plan for wildlife conservation, 
management, and sustainable utilization 
units (UMA) in mangrove ecosystems. Before 
this, there was no record of sustainable use 
of mangroves. The UMA plan was completed 
at the close of the CAP; however, its registry 
was still pending. causing the indicator to be 
considered.

7Ke :RrOG %DnN FRnVLGereG WKLV RnOy 5�� 
completed. The UMA was anticipated to 
contribute to the adaptation of local commu-
nLWLeV WR ÀRRGV� ZDWer neeGV� IRRG VeFXrLWy� 
and mangrove conservation. At present, 
there is no update if this UMA has been 
approved.

16 Indicator 16 heavily focuses on strengthening 
WKe &P0¶V FDSDFLWy IRr FOLmDWe FKDnJe DG-
aptation. At the start of the CAP, this region 
had limited information about climate change. 
The chosen approach was to create work-
shops in the local communities to engage 
community members and educate them on 
climate change impacts.

7Ke :RrOG %DnN¶V DFKLeYemenW Ln LmSOe-
menting the capacity-building workshops 
ZDV VLJnLfiFDnW. 7KeVe ZRrNVKRSV Zere 
documented in at least four instances, 
which focused on presenting a diagnostic 
of climate change conditions in the area, 
proposing designs for adaptation measures, 
and strengthening capacities for climate 
change adaptations. These workshops took 
place in the communities within the Las 
Coloradas lagoon system of the CPM. The 
high levels of participation, as reported by 
surveys, and the establishment of working 
groups underscore the success of these 
workshops. However, there is no record of 
whether these groups are still active.
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