COASTAL MONITORING USA

CoAsTAL MoNITORING USA: SAFEGUARDING OUR SHORES THROUGH ADVANCED TECHNOLOGIES AND STRATEGIES

COASTAL MONITORING USA ENCOMPASSES A CRITICAL AND MULTIFACETED EFFORT TO UNDERSTAND, PROTECT, AND MANAGE THE
NATION'S VAST AND DYNAMIC SHORELINES. THESE VITAL ECOSYSTEMS FACE ESCALATING THREATS FROM CLIMATE CHANGE, SEA-
LEVEL RISE, INCREASED STORM INTENSITY, AND HUMAN DEVELOPMENT , MAKING ROBUST MONITORING ESSENTIAL FOR INFORMED
DECISION-MAKING AND EFFECTIVE RESOURCE MANAGEMENT. THIS COMPREHENSIVE APPROACH INVOLVES A SOPHISTICATED ARRAY
OF TECHNOLOGIES, DATA COLLECTION METHODS, AND ANALYTICAL TOOLS DEPLOYED ACROSS THE UNITED STATES TO TRACK
CHANGES IN SHORELINE MORPHOLOGY , ECOLOGICAL HEALTH, WATER QUALITY, AND THE IMPACT OF HUMAN ACTIVITIES. By
INTEGRATING SCIENTIFIC RESEARCH, GOVERNMENTAL INITIATIVES, AND TECHNOLOGICAL ADVANCEMENTS, COASTAL MONITORING
IN THE USA PROVIDES CRUCIAL INSIGHTS INTO THE HEALTH OF OUR COASTAL ENVIRONMENTS, ENABLING PROACTIVE STRATEGIES
TO MITIGATE RISKS AND PRESERVE THESE INVALUABLE NATURAL AND ECONOMIC RESOURCES FOR FUTURE GENERATIONS. THIS
ARTICLE WILL DELVE INTO THE VARIOUS FACETS OF COASTAL MONITORING IN THE UNITED STATES, EXPLORING ITS
TECHNOLOGIES, APPLICATIONS, CHALLENGES, AND FUTURE DIRECTIONS.
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THE IMPORTANCE OF COASTAL MONITORING

THE SIGNIFICANCE OF COMPREHENSIVE COASTAL MONITORING IN THE USA CANNOT BE OVERSTATED. OUR COASTLINES ARE
DYNAMIC INTERFACES BETWEEN LAND AND SEA, SUPPORTING DIVERSE ECOSYSTEMS, DRIVING ECONOMIES THROUGH TOURISM AND
FISHERIES, AND SERVING AS VITAL INFRASTRUCTURE HUBS. W/ ITHOUT CONTINUOUS OBSERVATION AND DATA COLLECTION,
UNDERSTANDING THE COMPLEX PROCESSES AT PLAY BECOMES IMPOSSIBLE, LEAVING COMMUNITIES AND NATURAL RESOURCES
VULNERABLE TO UNCHECKED DEGRADATION. EFFECTIVE MONITORING ALLOWS FOR THE EARLY DETECTION OF ENVIRONMENTAL
CHANGES, ENABLING TIMELY INTERVENTIONS TO PREVENT OR MINIMIZE DAMAGE.

FURTHERMORE, COASTAL MONITORING PLAYS A PIVOTAL ROLE IN NATIONAL SECURITY AND DISASTER PREPAREDNESS. BY
TRACKING SHIFTS IN SEA LEVELS, EROSION RATES, AND STORM SURGE POTENTIAL, AUTHORITIES CAN DEVELOP MORE ACCURATE
PREDICTIVE MODELS AND IMPLEMENT EFFECTIVE MITIGATION STRATEGIES. THIS PROACTIVE APPROACH NOT ONLY SAFEGUARDS
LIVES AND PROPERTY BUT ALSO PRESERVES CRITICAL INFRASTRUCTURE LOCATED IN COASTAL ZONES, WHICH ARE INCREASINGLY
SUSCEPTIBLE TO EXTREME WEATHER EVENTS AND RISING SEA LEVELS. THE ECONOMIC IMPLICATIONS OF NEGLECTING COASTAL
HEALTH ARE SUBSTANTIAL, IMPACTING INDUSTRIES RELIANT ON HEALTHY MARINE AND ESTUARINE ENVIRONMENTS.

Key CoMPONENTS oF COASTAL MONITORING

EFFECTIVE COASTAL MONITORING IS BUILT UPON SEVERAL INTERCONNECTED COMPONENTS, EACH CONTRIBUTING TO A HOLISTIC
UNDERSTANDING OF COASTAL DYNAMICS. THESE COMPONENTS WORK IN CONCERT TO PROVIDE A DETAILED PICTURE OF THE
CHANGING COASTAL ENVIRONMENT.



SHORELINE CHANGE ANALYSIS

UNDERSTANDING HOW COASTLINES EVOLVE OVER TIME IS A FUNDAMENTAL ASPECT OF MONITORING. THIS INVOLVES TRACKING
EROSION, ACCRETION, AND THE OVERALL RETREAT OR ADVANCEMENT OF THE SHORELINE. HisToricAL DATA, AERIAL
PHOTOGRAPHY, SATELLITE IMAGERY, AND TOPOGRAPHIC SURVEYS ARE ALL CRUCIAL FOR DOCUMENTING THESE CHANGES.
ANALYZING THESE PATTERNS HELPS IN PREDICTING FUTURE SHORELINE BEHAVIOR AND IDENTIFYING AREAS AT HIGH RISK OF
INUNDATION OR SIGNIFICANT LAND LOSS.

\WATER QUALITY ASSESSMENT

THE HEALTH OF COASTAL WATERS DIRECTLY IMPACTS THE LIFE THEY SUPPORT AND THEIR USABILITY FOR HUMAN ACTIVITIES.
W ATER QUALITY MONITORING ASSESSES PARAMETERS SUCH AS TEMPERATURE, SALINITY, PH/ DISSOLVED OXYGEN, NUTRIENT
LEVELS, AND THE PRESENCE OF POLLUTANTS OR HARMFUL ALGAL BLOOMS. DATA COLLECTED FROM THESE ASSESSMENTS ARE
VITAL FOR MANAGING FISHERIES, PROTECTING MARINE LIFE, ENSURING RECREATIONAL WATER SAFETY, AND IDENTIFYING SOURCES
OF POLLUTION FOR REMEDIATION EFFORTS.

EcoLoGIcAL HEALTH AND BIODIVERSITY TRACKING

CoASTAL ECOSYSTEMS, INCLUDING ESTUARIES, WETLANDS, CORAL REEFS, AND KELP FORESTS, ARE INCREDIBLY BIODIVERSE AND
ECOLOGICALLY SIGNIFICANT. MONITORING THEIR HEALTH INVOLVES ASSESSING THE POPULATIONS OF KEY SPECIES, HABITAT
EXTENT AND CONDITION, AND THE PRESENCE OF INVASIVE SPECIES. THIS DATA IS ESSENTIAL FOR CONSERVATION EFFORTS,
FISHERIES MANAGEMENT, AND UNDERSTANDING THE BROADER IMPACTS OF ENVIRONMENTAL STRESSORS ON THESE DELICATE
SYSTEMS.

SEA LEVEL AND TIDAL MONITORING

W/ ITH THE ACCELERATING THREAT OF SEA-LEVEL RISE, CONTINUOUS MONITORING OF SEA LEVELS AND TIDAL PATTERNS IS
PARAMOUNT. THIS INVOLVES DEPLOYING TIDE GAUGES AND UTILIZING SATELLITE ALTIMETRY TO TRACK CHANGES IN AVERAGE
SEA LEVELS AND TIDAL RANGES. UNDERSTANDING THESE TRENDS IS CRITICAL FOR COASTAL PLANNING, INFRASTRUCTURE DESIGN,
AND DEVELOPING ADAPTATION STRATEGIES TO COPE WITH THE IMPACTS OF INUNDATION AND INCREASED COASTAL FLOODING.

TecHNoLOGIES EMPLOYED IN COASTAL MONITORING

THE SOPHISTICATION OF COASTAL MONITORING HAS BEEN DRAMATICALLY ENHANCED BY ADVANCEMENTS IN TECHNOLOGY. A
DIVERSE RANGE OF TOOLS AND PLATFORMS ARE UTILIZED TO COLLECT DATA EFFICIENTLY AND ACCURATELY ACROSS VAST AND
OFTEN INACCESSIBLE COASTAL AREAS.

ReEMOTE SENSING TECHNOLOGIES

o SATELLITE IMAGERY: SATELLITES EQUIPPED WITH VARIOUS SENSORS PROVIDE BROAD-SCALE, CONSISTENT DATA ON
LAND COVER, SHORELINE CHANGES, WATER TURBIDITY, AND THE EXTENT OF VEGETATION. THIS ALLOWS FOR HISTORICAL
ANALYSIS AND THE DETECTION OF LARGE-SCALE TRENDS.

o AERIAL PHOTOGRAPHY AND LIDAR: HIGH-RESOLUTION AERIAL IMAGERY AND LIGHT DETECTION AND RANGING (LIDAR)



SURVEYS OFFER DETAILED TOPOGRAPHIC INFORMATION, CRUCIAL FOR MAPPING COASTAL ELEVATION, IDENTIFYING
EROSION HOTSPOTS, AND ASSESSING THE IMPACT OF STORMS.

o Drones (UNMANNED AERIAL VEHICLES - UAV'S): DRONES OFFER FLEXIBILITY AND COST-EFFECTIVENESS FOR LOCALIZED,
HIGH-RESOLUTION DATA COLLECTION. THEY CAN BE EQUIPPED WITH CAMERAS, MULTISPECTRAL SENSORS, OR LIDAR TO
MAP SPECIFIC AREAS, MONITOR EROSION, AND ASSESS HABITAT HEALTH.

IN-SITU MONITORING SYSTEMS

¢ Buoys AND SENSOR NETWORKS: DEPLOYED IN COASTAL WATERS, THESE SYSTEMS CONTINUOUSLY COLLECT DATA ON
WAVE HEIGHT, CURRENT SPEED, WATER TEMPERATURE, SALINITY, AND CHEMICAL PARAMETERS. THESE REAL-TIME DATA
STREAMS ARE INVALUABLE FOR FORECASTING AND IMMEDIATE HAZARD ASSESSMENT.

o TibE GAUGES: THESE INSTRUMENTS PROVIDE CONTINUOUS MEASUREMENTS OF SEA-LEVEL HEIGHT, OFFERING CRITICAL
DATA FOR UNDERSTANDING TIDAL CYCLES AND LONG-TERM SEA-LEVEL TRENDS.

o AcousTic DorPLER CURRENT PROFILERS (ADCPS): THESE DEVICES MEASURE WATER CURRENT SPEED AND DIRECTION AT
VARIOUS DEPTHS/ PROVIDING ESSENTIAL INFORMATION FOR UNDERSTANDING SEDIMENT TRANSPORT AND WATER
CIRCULATION PATTERNS.

o GROUND-BASED OBSERVATION STATIONS: FIXED STATIONS EQUIPPED WITH WEATHER SENSORS, WAVE HEIGHT METERS,
AND CAMERAS CAN PROVIDE CONTINUOUS, LOCALIZED ENVIRONMENTAL DATA.

GEOGRAPHIC INFORMATION SysTeMs (GIS) anp DATA ANALYSIS TooLs

THE VAST AMOUNTS OF DATA GENERATED BY THESE TECHNOLOGIES ARE PROCESSED AND ANALYZED USING SOPHISTICATED
GEOGRAPHIC INFORMATION SYSTEMS (G|S) AND SPECIALIZED SOFTWARE. THESE TOOLS ALLOW FOR THE INTEGRATION OF
DIVERSE DATASETS, SPATIAL ANALYSIS, MODELING OF ENVIRONMENTAL PROCESSES, AND THE VISUALIZATION OF RESULTS,
MAKING COMPLEX INFORMATION ACCESSIBLE FOR DECISION-MAKERS.

APPLICATIONS OF COASTAL MONITORING DATA

THE DATA COLLECTED THROUGH COMPREHENSIVE COASTAL MONITORING PROGRAMS HAS A WIDE ARRAY OF PRACTICAL
APPLICATIONS, DIRECTLY CONTRIBUTING TO THE SAFETY, SUSTAINABILITY, AND ECONOMIC WELL-BEING OF COASTAL REGIONS
ACROSS THE USA.

CoAsTAL HAZARD MITIGATION AND ADAPTATION PLANNING

ONE OF THE MOST CRITICAL APPLICATIONS IS INFORMING STRATEGIES TO MITIGATE THE IMPACTS OF COASTAL HAZARDS.
MONITORING DATA HELPS IN IDENTIFYING AREAS VULNERABLE TO EROSION, STORM SURGE, AND FLOODING. THIS INFORMATION IS
THEN USED TO GUIDE THE DEVELOPMENT OF ADAPTATION PLANS, INCLUDING THE CONSTRUCTION OF PROTECTIVE
INFRASTRUCTURE (E.G., SEAWALLS, DUNES), THE IMPLEMENTATION OF NATURE-BASED SOLUTIONS (E.G., WETLAND
RESTOEATION), AND THE DEVELOPMENT OF EFFECTIVE EVACUATION PLANS.



ENVIRONMENTAL MANAGEMENT AND CONSERVATION

COASTAL MONITORING IS INDISPENSABLE FOR EFFECTIVE ENVIRONMENT AL MANAGEMENT. |IT ALLOWS RESOURCE MANAGERS TO
TRACK THE HEALTH OF MARINE AND ESTUARINE ECOSYSTEMS, MONITOR THE IMPACT OF POLLUTION, IDENTIFY AND MANAGE
INVASIVE SPECIES, AND ASSESS THE EFFECTIVENESS OF CONSERVATION EFFORTS. THIS DATA SUPPORTS THE DESIGNATION AND
MANAGEMENT OF PROTECTED AREAS, THE RECOVERY OF ENDANGERED SPECIES, AND THE SUSTAINABLE USE OF MARINE RESOURCES.

INFORMING INFRASTRUCTURE DEVELOPMENT AND MANAGEMENT

CoASTAL DEVELOPMENT, FROM PORTS AND HARBORS TO RESIDENTIAL AND COMMERCIAL PROPERTIES, MUST BE UNDERTAKEN
WITH A THOROUGH UNDERSTANDING OF COASTAL DYNAMICS. MONITORING DATA INFORMS THE PLANNING, DESIGN, AND
MAINTENANCE OF COASTAL INFRASTRUCTURE, ENSURING ITS RESILIENCE TO EROSION, SEA-LEVEL RISE, AND EXTREME WEATHER
EVENTS. |T ALSO HELPS IN ASSESSING THE ENVIRONMENTAL IMPACT OF CONSTRUCTION PROJECTS.

FisHERIES MANAGEMENT AND AQUACULTURE

THE HEALTH OF FISH STOCKS AND THE SUSTAINABILITY OF THE FISHING INDUSTRY ARE DIRECTLY LINKED TO THE CONDITION OF
COASTAL AND MARINE ENVIRONMENTS. MONITORING WATER QUALITY, HABITAT AVAILABILITY, AND THE PRESENCE OF KEY
INDICATOR SPECIES PROVIDES CRUCIAL INFORMATION FOR SETTING FISHING QUOTAS, MANAGING MARINE PROTECTED AREAS, AND
ENSURING THE HEALTH OF AQUACULTURE OPERATIONS.

RecreATIONAL USE AND T OURISM

HEALTHY COASTAL ENVIRONMENTS ARE VITAL FOR TOURISM AND RECREATIONAL ACTIVITIES SUCH AS SWIMMING, SURFING, AND
BOATING. MONITORING WATER QUALITY FOR SAFETY (E.G., AVOIDING HARMFUL ALGAL BLOOMS) AND TRACKING CHANGES IN
BEACH CONDITIONS (E.G., EROSION) HELPS IN MANAGING THESE RESOURCES SUSTAINABLY AND ENSURING THE SAFETY OF THE
PUBLIC.

CHALLENGES IN COASTAL MONITORING

DESPITE THE SIGNIFICANT ADVANCEMENTS, COASTAL MONITORING IN THE USA FACES A NUMBER OF PERSISTENT CHALLENGES
THAT REQUIRE ONGOING ATTENTION AND INNOVATIVE SOLUTIONS.

V ASTNESS AND ACCESSIBILITY oF COASTAL ZONES

THE UNITED STATES POSSESSES AN EXTENSIVE COASTLINE, STRETCHING OVER THOUSANDS OF MILES, ENCOMPASSING DIVERSE
ENVIRONMENTS FROM SANDY BEACHES AND ROCKY SHORES TO COMPLEX ESTUARINE SYSTEMS AND REMOTE ISLANDS. MONITORING
SUCH VAST AND OFTEN CHALLENGING TERRAIN REQUIRES SIGNIFICANT RESOURCES, LOGISTICAL PLANNING, AND ADVANCED
TECHNOLOGIES TO ACHIEVE COMPREHENSIVE COVERAGE. MANY AREAS ARE REMOTE OR DIFFICULT TO ACCESS, MAKING REGULAR
DATA COLLECTION A SIGNIFICANT UNDERTAKING.



FUNDING AND RESOURCE LIMITATIONS

SUSTAINING LONG-TERM, COMPREHENSIVE COASTAL MONITORING PROGRAMS REQUIRES SUBSTANTIAL AND CONSISTENT
FINANCIAL INVESTMENT. BUDGETARY CONSTRAINTS CAN LEAD TO GAPS IN DATA COLLECTION, LIMITED DEPLOYMENT OF
ADVANCED TECHNOLOGIES, AND CHALLENGES IN MAINTAINING EXISTING MONITORING INFRASTRUCTURE. PRIORITIZING MONITORING
EFFORTS WITHIN LIMITED FUNDING LANDSCAPES IS A CONSTANT CHALLENGE.

DATA INTEGRATION AND STANDARDIZATION

DATA IS COLLECTED BY NUMEROUS AGENCIES, RESEARCH INSTITUTIONS, AND PRIVATE ENTITIES USING VARYING METHODOLOGIES
AND FORMATS. INTEGRATING THESE DIVERSE DATASETS INTO A COHESIVE AND USABLE NATIONAL FRAMEWORK IS A COMPLEX
TASK. ESTABLISHING STANDARDIZED PROTOCOLS FOR DATA COLLECTION, MANAGEMENT, AND SHARING IS CRUCIAL FOR
MAXIMIZING THE VALUE OF COLLECTED INFORMATION AND ENABLING CROSS-JURISDICTIONAL ANALYSIS.

ADAPTING TO RAPID ENVIRONMENTAL CHANGE

COASTAL ENVIRONMENTS ARE DYNAMIC AND ARE CHANGING AT AN ACCELERATED PACE DUE TO CLIMATE CHANGE. MONITORING
SYSTEMS MUST BE ADAPTABLE AND RESPONSIVE TO THESE RAPID SHIFTS. THIS INCLUDES NOT ONLY TRACKING CHANGES BUT
ALSO DEVELOPING NEW MONITORING TECHNIQUES AND ANALYTICAL APPROACHES TO UNDERSTAND EMERGING THREATS AND THEIR
COMPLEX INTERACTIONS.

PuBLIC ENGAGEMENT AND PoLICY TRANSLATION

EFFECTIVELY TRANSLATING COMPLEX SCIENTIFIC MONITORING DATA INTO ACTIONABLE POLICIES AND ENGAGING THE PUBLIC IN
COASTAL STEWARDSHIP ARE ONGOING CHALLENGES. ENSURING THAT SCIENTIFIC FINDINGS ARE UNDERSTOOD BY POLICYMAKERS,
INDUSTRY STAKEHOLDERS, AND THE GENERAL PUBLIC IS ESSENTIAL FOR GARNERING SUPPORT FOR MONITORING INITIATIVES AND
IMPLEMENTING EFFECTIVE CONSERVATION AND ADAPTATION STRATEGIES.

THe FUTURE oF CoASTAL MONITORING IN THE USA

THE TRAJECTORY OF COASTAL MONITORING IN THE USA IS ONE OF INCREASING SOPHISTICATION, INTEGRATION, AND PROACTIVE
APPLICATION. FUTURE EFFORTS WILL LIKELY FOCUS ON LEVERAGING EMERGING TECHNOLOGIES AND FOSTERING GREATER
COLLABORATION TO ADDRESS THE ESCALATING CHALLENGES FACING OUR SHORELINES.

THE INTEGRATION OF ARTIFICIAL INTELLIGENCE (Al) AND MACHINE LEARNING (ML) WILL PLAY A TRANSFORMATIVE ROLE IN
ANALYZING VAST DATASETS, IDENTIFYING SUBTLE TRENDS, AND IMPROVING PREDICTIVE MODELING CAPABILITIES. AUTONOMOUS
SYSTEMS, INCLUDING ADVANCED ROBOTICS AND Al-POWERED DRONES, WILL ENHANCE THE EFFICIENCY AND REACH OF DATA
COLLECTION, ALLOWING FOR MORE FREQUENT AND DETAILED OBSERVATIONS IN HARD-TO-REACH AREAS. FURTHERMORE, THE
DEVELOPMENT OF CITIZEN SCIENCE INITIATIVES, EMPOWERED BY ACCESSIBLE TECHNOLOGIES AND USER-FRIENDLY PLATFORMS,
WILL EXPAND THE CAPACITY FOR DATA COLLECTION AND FOSTER BROADER PUBLIC ENGAGEMENT IN COASTAL STEWARDSHIP.

A GREATER EMPHASIS WILL BE PLACED ON THE DEVELOPMENT OF COMPREHENSIVE, INTEGRATED COASTAL OBSERVATION SYSTEMS
THAT COMBINE DIVERSE DATA STREAMS—FROM SATELLITES AND SENSORS TO CITIZEN REPORTS—INTO UNIFIED PLATFORMS.
THIS WILL ENABLE A MORE HOLISTIC UNDERSTANDING OF COASTAL PROCESSES AND THEIR INTERCONNECTEDNESS. ENHANCED
COLLABORATION BETWEEN FEDERAL, STATE, AND LOCAL GOVERNMENTS, ACADEMIC INSTITUTIONS, AND PRIVATE SECTOR
ORGANIZATIONS WILL BE CRUCIAL FOR POOLING RESOURCES, SHARING EXPERTISE, AND DEVELOPING STANDARDIZED APPROACHES.
THE ULTIMATE GOAL IS TO MOVE TOWARDS MORE PREDICTIVE AND ADAPTIVE MANAGEMENT STRATEGIES, ENABLING THE NATION



TO BETTER ANTICIPATE AND RESPOND TO THE EVOLVING CHALLENGES OF COASTAL CHANGE, THEREBY SAFEGUARDING THESE
INVALUABLE NATURAL AND ECONOMIC ASSETS FOR GENERATIONS TO COME.

FAQ onN CoasTAL MoNITORING USA

Q: WHAT ARE THE PRIMARY GOALS OF COASTAL MONITORING IN THE USA?P

A: THE PRIMARY GOALS OF COASTAL MONITORING IN THE USA INCLUDE UNDERSTANDING AND TRACKING SHORELINE CHANGES
(EROSION AND ACCRETION), ASSESSING WATER QUALITY AND MARINE ECOSYSTEM HEALTH, MONITORING SEA-LEVEL RISE AND
TIDAL FLUCTUATIONS, AND PROVIDING DATA TO INFORM COASTAL HAZARD MITIGATION, ENVIRONMENTAL MANAGEMENT,
INFRASTRUCTURE DEVELOPMENT, AND THE SUSTAINABLE USE OF COASTAL RESOURCES.

QI \WHICH FEDERAL AGENCIES ARE MOST INVOLVED IN COASTAL MONITORING IN THE
USAP

A: KEY FEDERAL AGENCIES INVOLVED IN COASTAL MONITORING INCLUDE THE NATIONAL OCEANIC AND ATMOSPHERIC
ApMinisTRATION (NOAA), THe U.S. GeoLoaicaL Survey (USGS), THe U.S. ENVIRONMENTAL ProTECTION AGENCY (EPA)
THE U.S. ARMY CORPS OF ENGINEERS, AND VARIOUS BUREAUS WITHIN THE DEPARTMENT OF THE INTERIOR, SUCH AS THE
NATIONAL PARk SERVICE AND THE BUREAU OF OCEAN ENERGY MANAGEMENT.

’

Q! How DOES SATELLITE TECHNOLOGY CONTRIBUTE TO COASTAL MONITORING IN THE
USA?

A: SATELLITE TECHNOLOGY, THROUGH REMOTE SENSING, PROVIDES BROAD-SCALE AND CONSISTENT DATA FOR TRACKING LARGE-
SCALE COASTAL CHANGES, MAPPING LAND COVER, MONITORING WATER TURBIDITY, IDENTIFYING THE EXTENT OF HABITATS LIKE
SEAGRASS BEDS, AND DETECTING ENVIRONMENTAL PHENOMENA SUCH AS HARMFUL ALGAL BLOOMS OVER VAST COASTAL AREAS.

Q: WHAT ARE THE IMPACTS OF SEA-LEVEL RISE THAT COASTAL MONITORING AIMS TO
TRACK?

A: COASTAL MONITORING TRACKS THE IMPACTS OF SEA-LEVEL RISE BY MEASURING ACTUAL CHANGES IN SEA LEVEL USING TIDE
GAUGES AND SATELLITE ALTIMETRY, OBSERVING INCREASED COASTAL FLOODING, DOCUMENTING SHORELINE RETREAT AND
EROSION EXACERBATED BY HIGHER SEA LEVELS, ASSESSING THE INUNDATION OF LOW-LYING AREAS AND WETLANDS, AND
MONITORING THE POTENTIAL FOR SALTWATER INTRUSION INTO FRESHWATER SYSTEMS.

Q: CAN CITIZEN SCIENCE PLAY A ROLE IN COASTAL MONITORING IN THE USA?P

A: YES, CITIZEN SCIENCE PLAYS AN INCREASINGLY IMPORTANT ROLE. THROUGH ORGANIZED PROGRAMS AND ACCESSIBLE
TECHNOLOGIES, CITIZENS CAN CONTRIBUTE VALUABLE DATA ON WATER QUALITY, SHORELINE CONDITIONS, MARINE DEBRIS, AND
\WILDLIFE OBSERVATIONS, AUGMENTING THE EFFORTS OF PROFESSIONAL MONITORING PROGRAMS AND FOSTERING GREATER PUBLIC
ENGAGEMENT IN COASTAL STEWARDSHIP.

Q: How DOES COASTAL MONITORING DATA INFORM DECISIONS ABOUT COASTAL
DEVELOPMENT?

A: COASTAL MONITORING DATA PROVIDES CRITICAL INFORMATION FOR INFORMED COASTAL DEVELOPMENT DECISIONS BY
IDENTIFYING AREAS PRONE TO EROSION OR FLOODING, ASSESSING THE STABILITY OF THE SHORELINE, UNDERSTANDING SEDIMENT
TRANSPORT PATTERNS, AND EVALUATING THE POTENTIAL ENVIRONMENTAL IMPACTS OF CONSTRUCTION. THIS HELPS IN
DESIGNING RESILIENT INFRASTRUCTURE AND AVOIDING DEVELOPMENT IN HIGH-RISK ZONES.



QZ \WHAT ARE THE BIGGEST TECHNOLOGICAL CHALLENGES FACED IN CURRENT COASTAL
MONITORING EFFORTS?

A: MAJOR TECHNOLOGICAL CHALLENGES INCLUDE INTEGRATING VAST AND DISPARATE DATASETS FROM VARIOUS SOURCES,
ENSURING THE ACCURACY AND RELIABILITY OF SENSORS IN HARSH MARINE ENVIRONMENTS, DEVELOPING COST-EFFECTIVE METHODS
FOR EXTENSIVE COVERAGE OF REMOTE OR DIFFICULT-TO-ACCESS AREAS, AND ADVANCING PREDICTIVE MODELING CAPABILITIES
TO BETTER FORECAST FUTURE COASTAL CHANGES.
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