CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING

THe RoLE oF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING IN GLOBAL GOVERNANCE

CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING OFFERS A SOPHISTICATED LENS THROUGH WHICH TO UNDERSTAND THE
COMPLEX INTERPLAY BETWEEN ENVIRONMENTAL CHANGE AND THE DYNAMICS OF GLOBAL POLITICS. AS THE IMPACTS OF A

W ARMING PLANET BECOME INCREASINGLY EVIDENT, SO TOO DOES THE NECESSITY FOR ROBUST FRAMEWORKS TO ANTICIPATE,
ANALYZE, AND POTENTIALLY MITIGATE INTER-STATE CONFLICTS AND COOPERATION DRIVEN BY CLIMATE STRESSORS. THIS
ARTICLE DELVES INTO THE MULTIFACETED APPLICATIONS OF SUCH MODELING, EXPLORING ITS EVOLUTION, THE THEORETICAL
UNDERPINNINGS, KEY METHODOLOGIES, AND THE CRITICAL CHALLENGES AND OPPORTUNITIES IT PRESENTS FOR INTERNATIONAL
POLICY-MAKING AND DIPLOMATIC ENGAGEMENT. WE WILL EXAMINE HOW THESE MODELS ILLUMINATE PATHWAYS FOR
COLLABORATIVE ACTION, THE POTENTIAL FOR CLIMATE-INDUCED INSTABILITY, AND THE CRUCIAL ROLE OF DATA AND ADVANCED
ANALYTICAL TECHNIQUES IN SHAPING OUR UNDERSTANDING OF THESE CRITICAL GLOBAL ISSUES.
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WHAT IS CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING?

CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING REFERS TO THE USE OF COMPUTATIONAL AND ANALYTICAL FRAMEW ORKS
TO SIMULATE, UNDERSTAND, AND PREDICT HOW CLIMATE CHANGE INFLUENCES INTERACTIONS BETWEEN NATIONS AND OTHER
INTERNATIONAL ACTORS. THESE MODELS AIM TO CAPTURE THE COMPLEX FEEDBACK LOOPS BETWEEN ENVIRONMENT AL SHIFTS,
RESOURCE AVAILABILITY, HUMAN MIGRATION, ECONOMIC STABILITY, AND NATIONAL SECURITY. BY EMPLOYING QUANTITATIVE
AND QUALITATIVE METHODS, RESEARCHERS CAN EXPLORE POTENTIAL SCENARIOS, ASSESS THE LIKELIHOOD OF CONFLICT OR
COOPERATION, AND EVALUATE THE EFFECTIVENESS OF VARIOUS POLICY INTERVENTIONS ON A GLOBAL SCALE. THE ULTIMATE
GOAL IS TO PROVIDE INSIGHTS THAT CAN INFORM DIPLOMATIC STRATEGIES, INTERNATIONAL AGREEMENTS, AND ADAPTATION AND
MITIGATION EFFORTS TO FOSTER A MORE STABLE AND SUSTAINABLE GLOBAL ORDER IN THE FACE OF ESCALATING CLIMATE RISKS.

THE DEVELOPMENT OF THESE MODELS IS DRIVEN BY THE RECOGNITION THAT CLIMATE CHANGE IS NOT SOLELY AN ENVIRONMENTAL
ISSUE BUT A PROFOUND GEOPOLITICAL ONE. RESOURCE SCARCITY, SUCH AS DWINDLING WATER SUPPLIES OR ARABLE LAND, CAN
EXACERBATE EXISTING TENSIONS OR IGNITE NEW DISPUTES BETWEEN COUNTRIES SHARING BORDERS OR VITAL RESOURCES.
FURTHERMORE, MASS DISPLACEMENT OF POPULATIONS DUE TO SEA-LEVEL RISE OR EXTREME WEATHER EVENTS CAN CREATE
SIGNIFICANT MIGRATORY PRESSURES, LEADING TO POTENTIAL BORDER CRISES AND HUMANITARIAN CHALLENGES THAT HAVE FAR~
REACHING INTERNATIONAL IMPLICATIONS. MODELING THESE DYNAMICS HELPS POLICYMAKERS TO ANTICIPATE THESE COMPLEX,
INTERCONNECTED PROBLEMS BEFORE THEY REACH A CRISIS POINT, ENABLING PROACTIVE RATHER THAN REACTIVE RESPONSES.

THeORETICAL FOUNDATIONS OF CLIMATE CHANGE INTERNATIONAL RELATIONS
MODELING

THE THEORETICAL UNDERPINNINGS OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING DRAW FROM SEVERAL ESTABLISHED
DISCIPLINES WITHIN THE SOCIAL SCIENCES. REALISM, FOR INSTANCE, PROVIDES A FRAMEW ORK FOR UNDERSTANDING HOW STATES,
DRIVEN BY SELF-INTEREST AND THE PURSUIT OF POWER, MIGHT REACT TO CLIMATE CHANGE, PARTICULARLY CONCERNING
RESOURCE COMPETITION AND SECURITY THREATS. LIBERALISM, ON THE OTHER HAND, EMPHASIZES THE POTENTIAL FOR



COOPERATION, THE ROLE OF INTERNATIONAL INSTITUTIONS, AND THE DIFFUSION OF NORMS IN ADDRESSING SHARED CLIMATE
CHALLENGES. CONSTRUCTIVIST THEORIES HIGHLIGHT HOW SHARED UNDERSTANDINGS AND IDENTITIES, INFLUENCED BY CLIMATE
DISCOURSE AND SCIENTIFIC CONSENSUS, CAN SHAPE STATE BEHAVIOR AND INTERNATIONAL NORMS AROUND CLIMATE ACTION.

ResoURCE ScARCITY AND CONFLICT THEORIES

A SIGNIFICANT THEORETICAL THREAD IN THIS FIELD IS THE EXPLORATION OF HOW CLIMATE CHANGE EXACERBATES RESOURCE
SCARCITY, POTENTIALLY LEADING TO INTERSTATE CONFLICT. MODELS OFTEN INCORPORATE VARIABLES SUCH AS WATER
AVAILABILITY, FOOD SECURITY, AND LAND DEGRADATION, LINKING THEM TO HISTORICAL PATTERNS OF CONFLICT AND THE
CAPACITY OF STATES TO MANAGE THESE RESOURCES. THIS PERSPECTIVE DRAWS HEAVILY ON THEORIES OF MALTHUSIAN
COLLAPSE AND THE 'TRAGEDY OF THE COMMONS,I POSITING THAT LIMITED RESOURCES COUPLED WITH INCREASED DEMAND CAN
STRAIN EXISTING POLITICAL STRUCTURES AND TRIGGER COMPETITION. UNDERSTANDING THESE LINKS IS CRUCIAL FOR
ANTICIPATING FLASHPOINTS AND DEVELOPING PREVENTATIVE DIPLOMACY.

SECURITY AND GEOPOLITICAL RISk ASSESSMENTS

ANOTHER CORE THEORETICAL BASIS INVOLVES SECURITY STUDIES AND GEOPOLITICAL RISK ASSESSMENT. CLIMATE CHANGE IS
INCREASINGLY RECOGNIZED AS A THREAT MULTIPLIER, EXACERBATING EXISTING FRAGILITIES WITHIN AND BETWEEN STATES.
MODELS HERE MIGHT ASSESS THE LIKELIHOOD OF STATE FAILURE, INTERNAL DISPLACEMENT LEADING TO REGIONAL INSTABILITY,
OR THE MILITARIZATION OF CLIMATE-INDUCED ENVIRONMENTAL CHANGES. THIS CAN INCLUDE ANALYZING THE IMPACT OF SEA-
LEVEL RISE ON NAVAL BASES, THE STRATEGIC IMPLICATIONS OF MELTING ARCTIC ICE, OR THE POTENTIAL FOR CLIMATE REFUGEES
TO DESTABILIZE NEIGHBORING COUNTRIES. THE OVERARCHING AIM IS TO QUANTIFY AND QUALIFY THE SECURITY RISKS POSED BY
A CHANGING CLIMATE.

INTERNATIONAL COOPERATION AND GAME THEORY

CONVERSELY, THEORIES OF INTERNATIONAL COOPERATION AND GAME THEORY ARE ESSENTIAL FOR UNDERSTANDING HOW STATES
MIGHT CHOOSE TO COLLABORATE IN THE FACE OF SHARED CLIMATE THREATS. MODELS CAN EXPLORE THE DYNAMICS OF
COLLECTIVE ACTION PROBLEMS, SUCH AS THE CHALLENGES OF ACHIEVING GLOBAL EMISSIONS REDUCTIONS OR FUNDING
ADAPTATION MEASURES IN VULNERABLE NATIONS. GAME THEORY PROVIDES TOOLS TO ANALYZE THE INCENTIVES FOR STATES
TO DEFECT FROM AGREEMENTS OR TO FREE-RIDE ON THE EFFORTS OF OTHERS, WHILE ALSO IDENTIFYING CONDITIONS UNDER WHICH
COOPERATION BECOMES THE MOST RATIONAL STRATEGY. THIS IS PARTICULARLY RELEVANT FOR UNDERSTANDING THE DYNAMICS
OF CLIMATE NEGOTIATIONS AND THE FORMATION OF INTERNATIONAL ENVIRONMENTAL REGIMES.

Key MeTHODOLOGIES IN CLIMATE CHANGE INTERNATIONAL RELATIONS
MODELING

THE METHODOLOGIES EMPLOYED IN CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING ARE DIVERSE, RANGING FROM
STATISTICAL ANALYSIS OF HISTORICAL DATA TO SOPHISTICATED AGENT-BASED SIMULATIONS. THESE APPROACHES AIM TO
REPRESENT THE COMPLEX, NON-LINEAR RELATIONSHIPS BETWEEN CLIMATE VARIABLES, SOCIO~ECONOMIC FACTORS, AND
POLITICAL OUTCOMES. THE CHOICE OF METHODOLOGY OFTEN DEPENDS ON THE SPECIFIC RESEARCH QUESTION, THE AVAILABLE
DATA, AND THE DESIRED LEVEL OF GRANULARITY AND PREDICTIVE POWER.

EcCoNOMETRIC AND STATISTICAL MODELING

ECONOMETRIC AND STATISTICAL MODELING TECHNIQUES ARE WIDELY USED TO IDENTIFY CORRELATIONS AND CAUSAL



RELATIONSHIPS BETWEEN CLIMATE VARIABLES AND INTERNATIONAL RELATIONS OUTCOMES. THIS INVOLVES ANALYZING LARGE
DATASETS THAT INCLUDE CLIMATE INDICATORS (TEMPERATURE/ PRECIPITATION, EXTREME WEATHER EVENTS)/ SOCIO~ECONOMIC
DATA (GDP, POPULATION DENSITY, RESOURCE DEPENDENCE), AND POLITICAL INDICATORS (CONFLICT INCIDENCE, TRADE FLOWS,
DIPLOMATIC ENGAGEMENT). REGRESSION ANALYSIS, TIME-SERIES FORECASTING, AND PANEL DATA METHODS ARE COMMON TOOLS
TO QUANTIFY THE IMPACT OF CLIMATE CHANGE ON PHENOMENA LIKE INTERSTATE CONFLICT, MIGRATION PATTERNS, AND
ECONOMIC COOPERATION.

AGENT-BASED MopEeLING (ABM)

AGENT-BASED MODELING IS A POWERFUL APPROACH THAT SIMULATES THE BEHAVIOR OF INDIVIDUAL AGENTS (E.G., STATES,
NON-STATE ACTORS, POPULATIONS) AND THEIR INTERACTIONS WITHIN A SYSTEM. IN THE CONTEXT OF CLIMATE CHANGE AND
INTERNATIONAL RELATIONS, ABM CAN REPRESENT HOW INDIVIDUAL ACTORS, WITH THEIR OWN GOALS AND DECISION-MAKING
RULES, RESPOND TO CLIMATE-RELATED STIMULI AND INTERACT WITH EACH OTHER. THIS ALLOWS FOR THE EMERGENCE OF
COMPLEX, SYSTEM-LEVEL PATTERNS OF COOPERATION OR CONFLICT THAT MIGHT NOT BE PREDICTABLE FROM THE BEHAVIOR OF
INDIVIDUAL AGENTS ALONE. ABMS ARE PARTICULARLY USEFUL FOR EXPLORING TIPPING POINTS AND CASCADING EFFECTS.

SysTeM DYNAMICS MODELING

SYSTEM DYNAMICS MODELING FOCUSES ON UNDERSTANDING THE BEHAVIOR OF COMPLEX SYSTEMS OVER TIME BY MODELING THE
FEEDBACK LOOPS, STOCKS, AND FLOWS WITHIN THEM. FOR CLIMATE CHANGE AND INTERNATIONAL RELATIONS, THIS CAN INVOLVE
MAPPING THE INTRICATE RELATIONSHIPS BETWEEN GREENHOUSE GAS EMISSIONS, GLOBAL TEMPERATURE RISE, SEA-LEVEL RISE,
AGRICULTURAL PRODUCTIVITY, ECONOMIC IMPACTS, MIGRATION, AND POLITICAL STABILITY. SYSTEM DYNAMICS MODELS HELP
TO VISUALIZE AND ANALYZE HOW DIFFERENT COMPONENTS OF THE INTERNATIONAL SYSTEM INTERACT AND INFLUENCE EACH
OTHER, ALLOWING FOR THE EXPLORATION OF LONG~TERM TRENDS AND POLICY INTERVENTIONS.

SCENARIO PLANNING AND FUTURES ANALYSIS

SCENARIO PLANNING AND FUTURES ANALYSIS ARE CRUCIAL QUALITATIVE AND SEMI-QUANTITATIVE METHODS USED TO EXPLORE
PLAUSIBLE FUTURES UNDER DIFFERENT CLIMATE CHANGE TRAJECTORIES AND POLICY RESPONSES. THESE APPROACHES ARE LESS
ABOUT PRECISE PREDICTION AND MORE ABOUT IDENTIFYING A RANGE OF POTENTIAL OUTCOMES AND UNDERSTANDING THE DRIVERS
AND UNCERTAINTIES ASSOCIATED WITH THEM. BY DEVELOPING DIFFERENT SCENARIOS (E.G., OPTIMISTIC, PESSIMISTIC,
TRANSFORMATIONAL), POLICYMAKERS CAN BETTER PREPARE FOR A VARIETY OF POTENTIAL CHALLENGES AND OPPORTUNITIES IN
INTERNATIONAL CLIMATE AFFAIRS.

APPLICATIONS OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING

THE APPLICATIONS OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING ARE BROAD, SPANNING DIPLOMACY , SECURITY,
ECONOMIC DEVELOPMENT, AND HUMANITARIAN AID. THESE MODELS PROVIDE ESSENTIAL TOOLS FOR UNDERSTANDING THE
POTENTIAL CONSEQUENCES OF INACTION AND FOR DESIGNING MORE EFFECTIVE STRATEGIES TO MANAGE THE GLOBAL CHALLENGES
POSED BY A CHANGING CLIMATE.

EARLY W ARNING SYSTEMS FOR CLIMATE-INDUCED CONFLICT

ONE OF THE MOST CRITICAL APPLICATIONS IS THE DEVELOPMENT OF EARLY WARNING SYSTEMS FOR CLIMATE-INDUCED CONFLICT.
BY ANALYZING CLIMATE TRENDS, ENVIRONMENTAL DEGRADATION, AND SOCIO-ECONOMIC VULNERABILITIES, MODELS CAN HELP
IDENTIFY REGIONS AND POPULATIONS AT HIGHER RISK OF EXPERIENCING CONFLICT OR INSTABILITY. THIS ALLOWS FOR PROACTIVE



DIPLOMATIC ENGAGEMENT , RESOURCE ALLOCATION FOR CONFLICT PREVENTION, AND HUMANITARIAN ASSISTANCE BEFORE CRISES
ESCALATE, POTENTIALLY SAVING LIVES AND RESOURCES.

INFORMING INTERNATIONAL CLIMATE NEGOTIATIONS AND PoLicY

CLIMATE CHANGE INTERNATIONAL RELATIONS MODELS ARE INVALUABLE IN INFORMING INTERNATIONAL CLIMATE NEGOTIATIONS
AND POLICY DEVELOPMENT. THEY CAN HELP ASSESS THE POTENTIAL ECONOMIC AND SOCIAL IMPACTS OF DIFFERENT EMISSIONS
REDUCTION TARGETS, ADAPTATION STRATEGIES, AND CLIMATE FINANCE MECHANISMS. BY SIMULATING THE LIKELY CONSEQUENCES
OF VARIOUS POLICY OPTIONS, MODELS CAN PROVIDE EVIDENCE-BASED INSIGHTS TO NEGOTIATORS, HELPING TO BUILD
CONSENSUS AND DESIGN MORE EFFECTIVE AND EQUITABLE INTERNATIONAL AGREEMENTS.

ASSESSING GEOPOLITICAL Risks AND NATIONAL SECURITY IMPLICATIONS

MODELS CAN ALSO BE USED TO ASSESS GEOPOLITICAL RISKS AND NATIONAL SECURITY IMPLICATIONS ARISING FROM CLIMATE
CHANGE. THIS INCLUDES ANALYZING THE POTENTIAL FOR CLIMATE-DRIVEN MIGRATION TO STRAIN BORDER SECURITY, THE IMPACT
OF SEA-LEVEL RISE ON CRITICAL INFRASTRUCTURE AND MILITARY INSTALLATIONS, AND THE COMPETITION FOR DIMINISHING
RESOURCES SUCH AS FRESH WATER. SUCH ANALYSES HELP NATIONAL GOVERNMENTS AND INTERNATIONAL SECURITY
ORGANIZATIONS TO DEVELOP MORE RESILIENT STRATEGIES AND CONTINGENCY PLANS.

EVALUATING THE EFFECTIVENESS OF ADAPTATION AND MITIGATION STRATEGIES

FURTHERMORE/ THESE MODELING EFFORTS ARE CRUCIAL FOR EVALUATING THE EFFECTIVENESS OF ADAPTATION AND MITIGATION
STRATEGIES AT THE INTERNATIONAL LEVEL. THEY CAN HELP DETERMINE WHICH ADAPTATION MEASURES ARE MOST LIKELY TO
SUCCEED IN DIFFERENT CONTEXTS, HOW MITIGATION EFFORTS CAN BE EQUITABLY DISTRIBUTED, AND HOW INTERNATIONAL
COOPERATION CAN BE FOSTERED TO ACHIEVE GLOBAL CLIMATE GOALS. THIS INCLUDES UNDERSTANDING THE ROLE OF
TECHNOLOGY TRANSFER, FINANCIAL AID, AND CAPACITY BUILDING IN SUPPORTING VULNERABLE NATIONS.

CHALLENGES AND LIMITATIONS IN CLIMATE CHANGE INTERNATIONAL
RELATIONS MODELING

DESPITE THEIR INCREASING SOPHISTICATION AND UTILITY, CLIMATE CHANGE INTERNATIONAL RELATIONS MODELS FACE
SIGNIFICANT CHALLENGES AND LIMITATIONS. THESE OBSTACLES STEM FROM THE INHERENT COMPLEXITY OF BOTH CLIMATE
SYSTEMS AND HUMAN SOCIETIES, AS WELL AS THE PRACTICAL CONSTRAINTS OF DATA AVAILABILITY AND ANALYTICAL
CAPACITY.

DATA AvVAILABILITY AND QUALITY

A PRIMARY CHALLENGE IS THE AVAILABILITY AND QUALITY OF DATA, PARTICULARLY FOR HISTORICAL CLIMATE IMPACTS ON
SPECIFIC INTERNATIONAL RELATIONS OUTCOMES AND FOR DEVELOPING COUNTRIES. COMPREHENSIVE, GRANULAR DATA ON
CONFLICT EVENTS, MIGRATION FLOWS, AND RESOURCE MANAGEMENT CAN BE SPARSE, INCONSISTENT, OR UNRELIABLE. THIS DATA
DEFICIENCY CAN LIMIT THE ACCURACY AND PREDICTIVE POWER OF MODELS, INTRODUCING SIGNIFICANT UNCERTAINTY INTO THEIR
FINDINGS. BRIDGING THESE DATA GAPS IS AN ONGOING PRIORITY FOR RESEARCHERS.



CoMPLEXITY AND NON-LINEARITY OF GLOBAL SYSTEMS

THE EARTH'S CLIMATE SYSTEM AND INTERNATIONAL RELATIONS ARE INHERENTLY COMPLEX AND EXHIBIT NON-LINEAR BEHAVIOR.
SMALL CHANGES IN ONE AREA CAN TRIGGER DISPROPORTIONATELY LARGE AND UNPREDICTABLE EFFECTS IN OTHERS. MODELING
THESE INTRICATE FEEDBACK LOOPS, EMERGENT PROPERTIES, AND POTENTIAL TIPPING POINTS IS EXTREMELY DIFFICULT.
ACCURATELY CAPTURING THE MYRIAD INTERACTIONS BETWEEN ENVIRONMENTAL, ECONOMIC, SOCIAL, AND POLITICAL FACTORS
PRESENTS A FORMIDABLE ANALYTICAL CHALLENGE.

UNCERTAINTY IN FUTURE CLIMATE PROJECTIONS AND HUMAN RESPONSES

SIGNIFICANT UNCERTAINTIES EXIST IN FUTURE CLIMATE PROJECTIONS THEMSELVES, PARTICULARLY CONCERNING THE PRECISE
MAGNITUDE AND REGIONAL DISTRIBUTION OF CLIMATE CHANGE IMPACTS OVER LONGER TIMESCALES. COMPOUNDING THIS IS THE
UNCERTAINTY SURROUNDING HOW HUMAN SOCIETIES AND INTERNATIONAL ACTORS WILL RESPOND TO THESE CHANGES. HUMAN
BEHAVIOR IS INFLUENCED BY A MULTITUDE OF FACTORS, INCLUDING POLITICAL WILL, TECHNOLOGICAL INNOVATION, CULTURAL
NORMS, AND UNFORESEEN EVENTS, WHICH ARE DIFFICULT TO FORECAST AND INCORPORATE INTO MODELS WITH HIGH FIDELITY.

MoDEL VALIDATION AND CALIBRATION

V ALIDATING AND CALIBRATING THESE COMPLEX MODELS IS A PERSISTENT CHALLENGE. ENSURING THAT A MODEL ACCURATELY
REPRESENTS REAL-WORLD PHENOMENA REQUIRES RIGOROUS TESTING AGAINST HISTORICAL DATA AND REAL-WORLD
OBSERVATIONS. HO\X/EVER, THE UNIQUE NATURE OF CLIMATE CHANGE AND ITS MULTIFACETED IMPACTS ON INTERNATIONAL
RELATIONS MEANS THAT DIRECT HISTORICAL ANALOGS ARE OFTEN SCARCE. ACHIEVING ROBUST VALIDATION IS CRUCIAL FOR
BUILDING CONFIDENCE IN MODEL OUTPUTS FOR POLICY DECISIONS.

THe RoLE oF HUMAN AGENCY AND PoLiTicaL WiLL

MODELS OFTEN STRUGGLE TO FULLY ACCOUNT FOR THE ROLE OF HUMAN AGENCY, POLITICAL WILL, AND UNEXPECTED EVENTS
THAT CAN DRAMATICALLY ALTER THE TRAJECTORY OF INTERNATIONAL RELATIONS. \WHILE MODELS CAN SIMULATE RATIONAL
ACTOR BEHAVIOR, REAL~WORLD DECISION-MAKING IS OFTEN INFLUENCED BY IDEOLOGY, DIPLOMACY , LEADERSHIP, AND CHANCE.
CAPTURING THESE NUANCES REMAINS A SIGNIFICANT HURDLE IN DEVELOPING COMPREHENSIVE AND PREDICTIVE MODELS.

THe FUTURE oF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING

THE FUTURE OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING HOLDS IMMENSE PROMISE, DRIVEN BY ADVANCEMENTS IN
DATA SCIENCE, COMPUTATIONAL POWER, AND INTERDISCIPLINARY RESEARCH. AS THE URGENCY OF THE CLIMATE CRISIS GROWS,
SO TOO WILL THE DEMAND FOR MORE SOPHISTICATED AND ACTIONABLE INSIGHTS FROM THESE ANALYTICAL TOOLS. THE FIELD IS
EXPECTED TO BECOME MORE INTEGRATED, INTERDISCIPLINARY, AND POLICY-RELEVANT.

INTEGRATION OF INTERDISCIPLINARY APPROACHES

FUTURE MODELING EFFORTS WILL LIKELY SEE A GREATER INTEGRATION OF EXPERTISE FROM A WIDER RANGE OF DISCIPLINES. THIS
INCLUDES DEEPENING COLLABORATION BETWEEN CLIMATE SCIENTISTS, ECONOMISTS, POLITICAL SCIENTISTS, SOCIOLOGISTS, AND
COMPUTER SCIENTISTS. SUCH INTERDISCIPLINARY INTEGRATION IS ESSENTIAL FOR CAPTURING THE FULL SPECTRUM OF CLIMATE
IMPACTS AND THEIR COMPLEX INTERACTIONS WITH HUMAN SYSTEMS, LEADING TO MORE HOLISTIC AND ROBUST ANALYSES. THiS
WILL INVOLVE DEVELOPING COMMON LANGUAGES AND CONCEPTUAL FRAMEWORKS TO BRIDGE DISCIPLINARY DIVIDES.



ENHANCED PReDICTIVE CAPABILITIES AND SCENARIO ANALYSIS

W/ ITH IMPROVEMENTS IN DATA ASSIMILATION AND MACHINE LEARNING TECHNIQUES, PREDICTIVE CAPABILITIES ARE EXPECTED TO
ENHANCE. MODELS WILL BECOME BETTER AT FORECASTING SPECIFIC CLIMATE IMPACTS AND THEIR POTENTIAL CONSEQUENCES ON
GEOPOLITICAL STABILITY, RESOURCE AVAILABILITY, AND MIGRATION. FURTHERMORE/ SCENARIO ANALYSIS WILL BECOME MORE
REFINED, ALLOWING FOR THE EXPLORATION OF A WIDER RANGE OF PLAUSIBLE FUTURES AND THE IDENTIFICATION OF POTENTIAL
INTERVENTION POINTS TO STEER TOWARDS MORE DESIRABLE OUTCOMES.

GREATER PoLicY ReLEVANCE AND DecisioN SUPPORT TooLs

A SIGNIFICANT TREND WILL BE A CONTINUED PUSH TOWARDS MAKING THESE MODELS MORE DIRECTLY RELEVANT TO POLICY-
MAKERS AND DECISION-MAKERS. THIS INVOLVES DEVELOPING USER-FRIENDLY INTERFACES, TRANSLATING COMPLEX FINDINGS INTO
ACCESSIBLE LANGUAGE, AND CREATING DECISION-SUPPORT TOOLS THAT CAN AID IN REAL-TIME ANALYSIS AND STRATEGIC
PLANNING. THE AIM IS TO BRIDGE THE GAP BETWEEN ACADEMIC RESEARCH AND PRACTICAL APPLICATION, ENSURING THAT
MODELING OUTPUTS DIRECTLY CONTRIBUTE TO EFFECTIVE CLIMATE ACTION AND INTERNATIONAL DIPLOMACY.

Focus oN RESILIENCE AND ADAPTATION PATHWAYS

THE FUTURE WILL ALSO WITNESS AN INCREASED FOCUS ON MODELING PATHWAYS TO RESILIENCE AND ADAPTATION. RATHER
THAN SOLELY FOCUSING ON PREDICTING RISKS, MODELS WILL INCREASINGLY BE USED TO IDENTIFY STRATEGIES FOR BUILDING
ADAPTIVE CAPACITY, FOSTERING COOPERATION, AND PROMOTING SUSTAINABLE DEVELOPMENT IN A CHANGING CLIMATE. THis
INCLUDES EXPLORING HOW INVESTMENTS IN GREEN TECHNOLOGIES, CLIMATE-SMART INFRASTRUCTURE, AND EQUITABLE
GOVERNANCE CAN CONTRIBUTE TO LONG-TERM STABILITY.

DATA AND TECHNOLOGICAL ADVANCEMENTS IN CLIMATE MODELING FOR IR

THE EVOLUTION OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING IS INEXTRICABLY LINKED TO ADVANCEMENTS IN DATA
COLLECTION, PROCESSING, AND COMPUTATIONAL TECHNOLOGY. THESE INNOVATIONS ARE NOT ONLY EXPANDING THE SCOPE AND
ACCURACY OF MODELS BUT ALSO MAKING COMPLEX SIMULATIONS MORE ACCESSIBLE AND INTERPRETABLE FOR A \WIDER RANGE OF
STAKEHOLDERS.

Bic DATA ANALYTICS AND MACHINE LEARNING

THE ADVENT OF BIG DATA ANALYTICS AND MACHINE LEARNING HAS REVOLUTIONIZED THE WAY CLIMATE AND SOCIO-ECONOMIC
DATA ARE PROCESSED AND ANALYZED. ADVANCED ALGORITHMS CAN IDENTIFY SUBTLE PATTERNS AND CORRELATIONS IN VAST
DATASETS THAT WOULD BE IMPOSSIBLE TO DETECT THROUGH TRADITIONAL STATISTICAL METHODS. FOR INSTANCE, MACHINE
LEARNING CAN BE USED TO FORECAST REGIONAL CLIMATE IMPACTS WITH GREATER PRECISION, ANALYZE PATTERNS OF SOCIAL
UNREST LINKED TO ENVIRONMENTAL STRESS, OR PREDICT MIGRATION FLOWS BASED ON A MULTITUDE OF CONTRIBUTING FACTORS.
THIS ENABLES MODELS TO INCORPORATE A MORE DYNAMIC AND NUANCED UNDERSTANDING OF SYSTEM BEHAVIOR.

GEOGRAPHIC INFORMATION SYsSTEMS (GIS) AND REMOTE SENSING

GEOGRAPHIC INFORMATION SYSTEMS (G|S) AND REMOTE SENSING TECHNOLOGIES HAVE BECOME INDISPENSABLE TOOLS FOR
GATHERING SPATIALLY EXPLICIT DATA RELEVANT TO CLIMATE CHANGE AND INTERNATIONAL RELATIONS. SATELLITE IMAGERY CAN
MONITOR DEFORESTATION, GLACIAL MELT, SEA-LEVEL RISE, AGRICULTURAL PRODUCTIVITY, AND THE SPREAD OF EXTREME



WEATHER EVENTS. GIS ALLOWS THIS DATA TO BE INTEGRATED WITH OTHER DATASETS, SUCH AS POPULATION DENSITY,
INFRASTRUCTURE, AND POLITICAL BOUNDARIES, CREATING RICH GEOSPATIAL MODELS THAT CAN PINPOINT VULNERABLE AREAS
AND POTENTIAL CONFLICT ZONES WITH REMARKABLE ACCURACY. THESE TOOLS ARE CRUCIAL FOR VISUALIZING THE PHYSICAL
MANIFESTATIONS OF CLIMATE CHANGE AND THEIR DIRECT IMPACTS ON HUMAN POPULATIONS.

HicH-PerrorMANCE CoMPUTING (HPC)

THE INCREASING COMPLEXITY OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELS NECESSITATES SIGNIFICANT
COMPUTATIONAL POWER. HIGH-PERFORMANCE COMPUTING (HPC) CLUSTERS AND CLOUD COMPUTING PLATFORMS ENABLE
RESEARCHERS TO RUN INTRICATE SIMULATIONS INVOLVING MILLIONS OF AGENTS OR DECADES OF SIMULATED TIME. THIS ALLOWS
FOR MORE DETAILED MODELING OF FEEDBACK LOOPS, THE EXPLORATION OF A \WIDER RANGE OF SCENARIOS, AND THE EXECUTION
OF ENSEMBLE MODELING APPROACHES THAT COMBINE MULTIPLE SIMULATIONS TO ASSESS UNCERTAINTY. HPC IS THUS CRITICAL
FOR PUSHING THE BOUNDARIES OF WHAT CAN BE MODELED.

OpPeN DATA INITIATIVES AND DATA SHARING PLATFORMS

THE GROWING TREND TOWARDS OPEN DATA INITIATIVES AND DATA-SHARING PLATFORMS IS FOSTERING GREATER
COLLABORATION AND TRANSPARENCY IN CLIMATE CHANGE RESEARCH. MAKING CLIMATE DATA, SOCIO"ECONOMIC STATISTICS,
AND MODEL CODE PUBLICLY ACCESSIBLE ALLOWS FOR BROADER SCRUTINY, REPLICATION, AND IMPROVEMENT OF RESEARCH
FINDINGS. THIS COLLABORATIVE ENVIRONMENT ACCELERATES THE PACE OF INNOVATION AND HELPS TO BUILD A MORE ROBUST
AND RELIABLE BODY OF KNOWLEDGE ON CLIMATE CHANGE AND ITS INTERNATIONAL IMPLICATIONS. |T DEMOCRATIZES ACCESS TO
CRUCIAL INFORMATION FOR RESEARCHERS, POLICYMAKERS, AND CIVIL SOCIETY.

CAsEe STuUDIES AND REAL-\W ORLD IMPLICATIONS

EXAMINING CASE STUDIES PROVIDES TANGIBLE EVIDENCE OF HOW CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING IS BEING
APPLIED AND THE PROFOUND REAL-WORLD IMPLICATIONS IT CARRIES. THESE EXAMPLES ILLUSTRATE THE PRACTICAL UTILITY OF
THESE MODELS IN ANTICIPATING AND ADDRESSING COMPLEX GLOBAL CHALLENGES.

THe NiLe BASIN AND W ATER SCARCITY DYNAMICS

MODELING WATER AVAILABILITY AND ITS IMPACT ON INTERSTATE RELATIONS IN THE NILE BASIN OFFERS A COMPELLING CASE
STUDY. AS CLIMATE CHANGE ALTERS PRECIPITATION PATTERNS, INCREASING THE RISK OF DROUGHT IN SOME AREAS AND FLOODS
IN OTHERS, THE SHARED RELIANCE ON THE NILE RIVER BECOMES A CRITICAL POINT OF CONTENTION AMONG EGYPT, SUDAN, AND
ETHIOPIA. INTERNATIONAL RELATIONS MODELS HAVE BEEN USED TO SIMULATE VARIOUS SCENARIOS OF WATER MANAGEMENT AND
COOPERATION, ASSESSING HOW DIFFERENT DAM CONSTRUCTION PROJECTS, AGRICULTURAL PRACTICES, AND WATER-SHARING
AGREEMENTS MIGHT INFLUENCE REGIONAL STABILITY AND THE LIKELIHOOD OF CONFLICT. THESE SIMULATIONS CAN INFORM
DIPLOMATIC EFFORTS AIMED AT FINDING EQUITABLE AND SUSTAINABLE WATER RESOURCE MANAGEMENT SOLUTIONS.

ARCTIC GEOPOLITICS AND RESOURCE COMPETITION

THE RAPID MELTING OF ARCTIC ICE DUE TO CLIMATE CHANGE IS OPENING UP NEW SHIPPING ROUTES AND ACCESS TO VAST
NATURAL RESOURCES, LEADING TO INTENSIFIED GEOPOLITICAL INTEREST AND POTENTIAL COMPETITION AMONG ARCTIC NATIONS
AND GLOBAL POWERS. MODELING IN THIS REGION HELPS TO ANTICIPATE HOW THESE ENVIRONMENTAL CHANGES WILL AFFECT
TERRITORIAL CLAIMS, NAVAL ACCESS, RESOURCE EXTRACTION AGREEMENTS, AND ENVIRONMENTAL PROTECTION PROTOCOLS.
SUCH MODELS CAN FORECAST THE POTENTIAL FOR DISPUTES OVER NEW SEA LANES, FISHING GROUNDS, AND SUB-SEABED MINERAL



DEPOSITS, INFORMING DIPLOMATIC STRATEGIES FOR MANAGING THIS EMERGING GEOPOLITICAL FRONTIER AND PROMOTING PEACEFUL
COEXISTENCE.

CLIMATE-INDUCED MIGRATION AND BORDER SECURITY

THE MODELING OF CLIMATE-INDUCED MIGRATION IS ANOTHER CRITICAL AREA WITH SIGNIFICANT REAL-WORLD IMPLICATIONS. AS
SEA-LEVEL RISE, DESERTIFICATION, AND EXTREME WEATHER EVENTS DISPLACE POPULATIONS, SIGNIFICANT MIGRATORY PRESSURES
CAN ARISE, IMPACTING NEIGHBORING COUNTRIES AND BROADER INTERNATIONAL RELATIONS. MODELS CAN HELP FORECAST
POTENTIAL MIGRATION FLOWS, ASSESS THE STRAIN ON BORDER SECURITY, HUMANITARIAN RESOURCES, AND SOCIAL SERVICES IN
RECEIVING COUNTRIES, AND EXPLORE THE POTENTIAL FOR INTERNATIONAL COOPERATION TO MANAGE THESE MOVEMENTS
HUMANELY AND EFFECTIVELY. THIS RESEARCH CAN INFORM POLICIES ON REFUGEE SUPPORT, BORDER MANAGEMENT, AND
DEVELOPMENT AID IN VULNERABLE REGIONS.

Foob SECURITY AND AGRICULTURAL SHOCKS

CLIMATE CHANGE POSES SIGNIFICANT THREATS TO GLOBAL FOOD SECURITY THROUGH INCREASED FREQUENCY AND INTENSITY OF
DROUGHTS, FLOODS, AND OTHER AGRICULTURAL SHOCKS. MODELING THESE IMPACTS ON FOOD PRODUCTION, PRICES, AND
AVAILABILITY CAN HIGHLIGHT POTENTIAL REGIONAL INSTABILITIES AND THE RISK OF \WIDESPREAD FOOD SHORTAGES, WHICH CAN
IN TURN EXACERBATE SOCIAL UNREST AND INTERSTATE TENSIONS. INTERNATIONAL RELATIONS MODELS CAN HELP IDENTIFY THE
MOST VULNERABLE REGIONS, ASSESS THE POTENTIAL FOR AGRICULTURAL TRADE DISRUPTIONS, AND INFORM STRATEGIES FOR
ENHANCING GLOBAL FOOD RESILIENCE AND PREVENTING HUMANITARIAN CRISES THROUGH COORDINATED INTERNATIONAL ACTION
AND AGRICULTURAL POLICY DEVELOPMENT.

ETHICAL CoNnsIDERATIONS IN CLIMATE CHANGE INTERNATIONAL RELATIONS
MODELING

AS CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING BECOMES MORE INFLUENTIAL IN SHAPING POLICY AND PUBLIC
DISCOURSE, IT IS IMPERATIVE TO CONSIDER THE ETHICAL IMPLICATIONS INHERENT IN ITS DEVELOPMENT AND APPLICATION. THESE
CONSIDERATIONS ENSURE THAT THE MODELS ARE USED RESPONSIBLY AND EQUITABLY, AVOIDING UNINTENDED NEGATIVE
CONSEQUENCES.

Bias IN DATA AND MoDEL OUTPUTS

A SIGNIFICANT ETHICAL CONCERN IS THE POTENTIAL FOR BIAS IN THE DATA USED TO TRAIN MODELS, WHICH CAN LEAD TO BIASED
OUTPUTS. IF HISTORICAL DATA DISPROPORTIONATELY REFLECTS THE EXPERIENCES OR PERSPECTIVES OF CERTAIN REGIONS OR
GROUPS, THE MODELS MAY PERPETUATE OR EVEN AMPLIFY THESE BIASES. THIS CAN RESULT IN INEQUITABLE ASSESSMENTS OF
RISK AND THE MISALLOCATION OF RESOURCES, DISPROPORTIONATELY AFFECTING VULNERABLE POPULATIONS OR DEVELOPING
NATIONS. ENSURING DATA DIVERSITY AND INCLUSIVITY IS PARAMOUNT TO MITIGATE THIS BIAS.

THE PRECAUTIONARY PRINCIPLE AND UNCERTAINTY

THE INHERENT UNCERTAINTIES IN CLIMATE PROJECTIONS AND HUMAN RESPONSES RAISE ETHICAL QUESTIONS REGARDING THE
APPLICATION OF THE PRECAUTIONARY PRINCIPLE. HOW SHOULD POLICYMAKERS ACT WHEN MODELS INDICATE POTENTIAL
CATASTROPHIC OUTCOMES BUT WITH SIGNIFICANT UNCERTAINTY? ETHICALLY, THERE IS A STRONG ARGUMENT FOR TAKING
PREVENTATIVE ACTION EVEN WITH IMPERFECT KNOWLEDGE, BUT THIS MUST BE BALANCED AGAINST THE ECONOMIC AND SOCIAL
COSTS OF ACTION. MODELS CAN INFORM THIS DEBATE BY QUANTIFYING POTENTIAL RISKS AND THE COSTS OF INACTION VERSUS



ACTION.

TRANSPARENCY AND ACCOUNTABILITY IN MoDEL USE

TRANSPARENCY IN HOW MODELS ARE DEVELOPED, USED, AND INTERPRETED IS CRUCIAL FOR ACCOUNTABILITY. \¥/HEN MODELS
INFLUENCE HIGH-STAKES POLICY DECISIONS, IT IS ESSENTIAL THAT THE UNDERLYING ASSUMPTIONS, METHODOLOGIES, AND
LIMITATIONS ARE CLEARLY COMMUNICATED. THIS ALLOWS FOR INFORMED SCRUTINY AND DEBATE, PREVENTING MODELS FROM
BEING USED TO JUSTIFY PREDETERMINED OUTCOMES OR TO SHIELD DECISION-MAKERS FROM RESPONSIBILITY. THE PROVENANCE AND
VALIDATION OF MODELS SHOULD BE OPENLY ACCESSIBLE.

EQuUITY AND DISTRIBUTIVE JUSTICE IN POLICY RECOMMENDATIONS

ETHICAL MODELING MUST PRIORITIZE EQUITY AND DISTRIBUTIVE JUSTICE. POLICY RECOMMENDATIONS DERIVED FROM MODELS
SHOULD CONSIDER HOW CLIMATE IMPACTS AND MITIGATION/ADAPTATION BURDENS ARE DISTRIBUTED ACROSS DIFFERENT
NATIONS AND SOCIAL GROUPS. MODELS SHOULD ACTIVELY INCORPORATE FAIRNESS CONSIDERATIONS, ENSURING THAT
SOLUTIONS DO NOT EXACERBATE EXISTING INEQUALITIES OR CREATE NEW ONES. THIS REQUIRES CAREFUL ATTENTION TO THE
DESIGN OF ALGORITHMS AND THE INTERPRETATION OF THEIR RESULTS TO PROMOTE GLOBAL WELL-BEING AND SHARED
RESPONSIBILITY.

THe Risk oF TECHNOCRATIC GOVERNANCE AND OVER-RELIANCE ON MODELS

THERE IS AN ETHICAL RISK ASSOCIATED WITH AN OVER-RELIANCE ON QUANTITATIVE MODELS, POTENTIALLY LEADING TO
TECHNOCRATIC GOVERNANCE WHERE HUMAN JUDGMENT, ETHICAL CONSIDERATIONS, AND DIVERSE STAKEHOLDER PERSPECTIVES
ARE SIDELINED. MODELS SHOULD BE VIEWED AS TOOLS TO INFORM, NOT DICTATE, DECISION-MAKING. MAINTAINING A BALANCE
BETWEEN DATA-DRIVEN INSIGHTS AND DEMOCRATIC DELIBERATION, INCORPORATING LOCAL KNOWLEDGE, AND VALUING HUMAN
INTUITION ARE VITAL TO AVOID A PURELY TECHNOCRATIC APPROACH TO COMPLEX GLOBAL CHALLENGES.

AS THE WORLD GRAPPLES WITH THE ESCALATING CHALLENGES OF CLIMATE CHANGE, THE ROLE OF INTERNATIONAL RELATIONS
MODELING WILL ONLY GROW IN SIGNIFICANCE. THESE FRAMEWORKS OFFER INDISPENSABLE TOOLS FOR NAVIGATING THE COMPLEX
GEOPOLITICAL LANDSCAPE SHAPED BY ENVIRONMENTAL SHIFTS. BY PROVIDING INSIGHTS INTO POTENTIAL CONFLICTS,
OPPORTUNITIES FOR COOPERATION, AND THE EFFICACY OF POLICY INTERVENTIONS, CLIMATE CHANGE INTERNATIONAL RELATIONS
MODELING IS POISED TO BE A CORNERSTONE OF EFFECTIVE GLOBAL GOVERNANCE IN THE 2 1ST CENTURY. CONTINUED INVESTMENT
INDATA, METHODOLOGY, AND INTERDISCIPLINARY COLLABORATION WILL BE KEY TO HARNESSING ITS FULL POTENTIAL FOR A
MORE STABLE AND SUSTAINABLE FUTURE.

QZ \WHAT ARE THE PRIMARY DRIVERS THAT CLIMATE CHANGE INTERNATIONAL RELATIONS
MODELS ATTEMPT TO CAPTURE?

A: CLIMATE CHANGE INTERNATIONAL RELATIONS MODELS AIM TO CAPTURE DRIVERS SUCH AS RESOURCE SCARCITY (\X/ATER,
FOOD, ENERGY), CLIMATE-INDUCED MIGRATION, GEOPOLITICAL COMPETITION OVER NEWLY ACCESSIBLE REGIONS (LIKE THE
ARCTIC)/ THE IMPACT OF EXTREME WEATHER EVENTS ON STATE STABILITY, AND THE DYNAMICS OF INTERNATIONAL
COOPERATION AND CONFLICT IN ADDRESSING GLOBAL ENVIRONMENTAL CHALLENGES.

QI How DO THEORETICAL FRAMEWORKS LIKE REALISM AND LIBERALISM INFORM CLIMATE
CHANGE INTERNATIONAL RELATIONS MODELING?

A: REALISM INFORMS MODELS BY HIGHLIGHTING STATES’ SELF-INTEREST AND THE POTENTIAL FOR CONFLICT OVER RESOURCES
STRESSED BY CLIMATE CHANGE. LIBERALISM INFORMS MODELS BY EMPHASIZING THE ROLE OF INTERNATIONAL INSTITUTIONS,



DIPLOMACY, AND COOPERATION IN ADDRESSING SHARED CLIMATE THREATS. TOGETHER/ THEY PROVIDE A NUANCED
UNDERSTANDING OF STATE BEHAVIOR IN A CHANGING CLIMATE.

Q: \WHAT ARE THE KEY LIMITATIONS OF USING CLIMATE CHANGE INTERNATIONAL
RELATIONS MODELING FOR POLICY DECISIONS?

A: KEY LIMITATIONS INCLUDE DATA AVAILABILITY AND QUALITY, THE INHERENT COMPLEXITY AND NON-LINEARITY OF GLOBAL
SYSTEMS, UNCERTAINTIES IN FUTURE CLIMATE PROJECTIONS AND HUMAN RESPONSES, CHALLENGES IN MODEL VALIDATION, AND
THE DIFFICULTY OF FULLY ACCOUNTING FOR HUMAN AGENCY AND POLITICAL WILL.

Q: CAN CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING PREDICT SPECIFIC
FUTURE CONFLICTS?

A: WHILE THESE MODELS CAN IDENTIFY REGIONS AND CONDITIONS WITH A HIGHER PROBABILITY OF CONFLICT DUE TO CLIMATE
STRESSORS, THEY GENERALLY CANNOT PREDICT SPECIFIC FUTURE CONFLICTS WITH CERTAINTY. THEY ARE BETTER AT OUTLINING
POTENTIAL SCENARIOS AND RISK FACTORS RATHER THAN PROVIDING DEFINITIVE FORECASTS OF SPECIFIC EVENTS.

QI How IS BIG DATA ANALYTICS CONTRIBUTING TO THE ADVANCEMENT OF CLIMATE
CHANGE INTERNATIONAL RELATIONS MODELING?

A: BIG DATA ANALYTICS ALLOWS FOR THE PROCESSING AND ANALYSIS OF VAST DATASETS TO IDENTIFY COMPLEX PATTERNS
AND CORRELATIONS RELATED TO CLIMATE IMPACTS AND GEOPOLITICAL FACTORS. THIS ENHANCES THE ACCURACY OF MODELS IN
PREDICTING MIGRATION FLOWS, RESOURCE SCARCITY IMPACTS, AND POTENTIAL SOCIAL UNREST, LEADING TO MORE
SOPHISTICATED ANALYSES.

QZ \WHAT IS THE ROLE OF SCENARIO PLANNING IN CLIMATE CHANGE INTERNATIONAL
RELATIONS MODELING?

A: SCENARIO PLANNING HELPS EXPLORE A RANGE OF PLAUSIBLE FUTURE OUTCOMES UNDER DIFFERENT CLIMATE CHANGE
TRAJECTORIES AND POLICY RESPONSES. |T ALLOWS POLICYMAKERS TO UNDERSTAND POTENTIAL CHALLENGES AND
OPPORTUNITIES, FOSTERING PREPAREDNESS AND RESILIENCE BY ILLUSTRATING DIVERSE POTENTIAL FUTURES RATHER THAN
RELYING ON A SINGLE PREDICTION.

QZ How DO ETHICAL CONSIDERATIONS , SUCH AS BIAS IN DATA, IMPACT THE
RELIABILITY OF CLIMATE CHANGE INTERNATIONAL RELATIONS MODELS?

A: BIAS INDATA CAN LEAD MODELS TO PERPETUATE OR AMPLIFY EXISTING INEQUALITIES, RESULTING IN INEQUITABLE RISK
ASSESSMENTS AND RESOURCE ALLOCATION, PARTICULARLY AFFECTING VULNERABLE POPULATIONS. ADDRESSING BIAS THROUGH
DIVERSE DATA AND TRANSPARENT METHODOLOGIES IS CRUCIAL FOR ENSURING FAIR AND JUST POLICY RECOMMENDATIONS.

QI IN WHAT WAYS CAN CLIMATE CHANGE INTERNATIONAL RELATIONS MODELING
SUPPORT INTERNATIONAL CLIMATE NEGOTIATIONS?

A: THESE MODELS CAN INFORM NEGOTIATIONS BY ASSESSING THE POTENTIAL ECONOMIC AND SOCIAL IMPACTS OF DIFFERENT
EMISSIONS TARGETS, ADAPTATION STRATEGIES, AND CLIMATE FINANCE MECHANISMS. THEY PROVIDE EVIDENCE-BASED INSIGHTS
INTO THE CONSEQUENCES OF VARIOUS POLICY OPTIONS, HELPING NEGOTIATORS BUILD CONSENSUS AND DESIGN MORE EFFECTIVE
INTERNATIONAL AGREEMENTS.
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