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US Coral Reef Jurisdictions



Socioeconomic Monitoring Approach

Data collection occurs through
Surveys of residents in coral reef jurisdictions
Synthesis of existing socioeconomic data 

Resulting data will feed into several products
Social science database
Data products such as infographics, posters, 

presentations, and publications
NCRMP report cards
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Examples of the types of data we are collecting
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Use of coral reef resources

Population change

Knowledge, attitudes, & 
perceptions of coral reefs 

and coral reef management 



 Core module vs. jurisdiction specific module

 Stratified random sample of adult residents in the 
jurisdiction representative of population 
demographics (age, race, sex, income)

 Survey mode (phone, face to face, internet) and 
language(s) are jurisdiction specific

Survey Methodology
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Indicators for NCRMP Social Monitoring
Participation in reef activities 

Perceived resource condition

Attitudes towards coral reef management strategies and enforcement 

Awareness and knowledge of coral reefs 

Human population changes near coral reefs 

Economic impact of coral reef fishing to jurisdiction

Economic impact of dive/snorkel tourism to jurisdiction 

Community well-being 

Cultural importance of reefs 

Participation in behaviors that may improve coral reef health 

Physical infrastructure 

Awareness of coral reef rules and regulations 

Governance

*
*

*
*

*

*

*



Why do we need social monitoring?
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Coral reefs are highly 
valuable ecosystems 

Coral reefs offer many 
benefits to societyWe need to track 

management success 
and public support



RESULTS
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Management Index

 Higher index scores indicate more 
agreement with management

 Support for management is fairly 
widespread

 Puerto Rican respondents were 
statistically significantly more likely to 
respond more favorably to management 
options when compared to all other 
jurisdictions***

Management 
Index

South Florida 76.13
American Samoa 64.51
Hawaii 74.56
Puerto Rico 81.09
Guam 72.22



Change in Condition Index
 Higher index scores indicate a more 

“positive” perception

 Perceptions concerning the change in the 
condition of marine resources is largely 
negative

 American Samoan respondents were 
more likely to have a more positive 
perception concerning the change in the 
condition of marine resources over the 
last 10 years when compared to all other 
jurisdictions***

Last 10 Years 
Condition Index

South Florida 35.02
American Samoa 45.99
Hawaii 41.17
Puerto Rico 34.46
Guam 44.46



Threat Familiarity Index
 Higher index scores indicate more 

familiarity with coral reef threats

 Puerto Rican respondents were 
statistically significantly more likely to be 
LESS familiar with the various threats 
posed to coral reefs when compared to 
all other jurisdictions***

 Guamanian respondents were 
statistically significantly more likely to be 
LESS familiar with the various threats 
posed to coral reefs when compared to 
all other jurisdictions*** (except Puerto 
Rico)

Threat Familiarity 
index

South Florida 67.82
American Samoa 67.24
Hawaii 67.60
Puerto Rico 56.74
Guam 59.99



Education and Marine Resource Condition Perceptions

Weighted 
n Mean Weighted 

n Mean t p value

Ocean water quality 430 3.36 640 3.23 1.69*    0.09
Amount of coral 323 2.60 471 2.44 1.79*    0.08
Number of fish 364 3.10 498 2.65 5.33*** <0.01
Beach quality 423 3.47 628 3.38 1.26      0.34
Mangroves 318 3.54 493 3.09 5.23*** <0.01

Ocean water quality 433 2.73 626 2.44 3.94*** <0.01
Amount of coral 335 2.27 492 1.99 3.63*** <0.01
Number of fish 385 2.39 518 2.11 4.06*** <0.01
Beach quality 424 2.87 619 2.59 3.68*** <0.01
Mangroves 329 2.83 493 2.50 4.25*** <0.01

South Floridian Resource 

Did not complete 
college Completed college Statistical test for 

difference

Current Conditions

Change in conditions over last 10 years

n Mean n Mean t p value

Ocean water quality 282 3.22 102 2.69 3.81*** <0.01
Amount of coral 224 2.98 80 2.53 2.91*** <0.01
Number of fish 219 3.28 78 2.74 3.50*** <0.01
Amount of animals for gleaning 222 3.32 79 2.94 2.34**  0.02

Ocean water quality 269 3.07 96 2.60 2.87**   <0.01
Amount of coral 241 2.99 83 2.61 2.23*     0.03
Number of fish 225 3.17 77 2.61 3.23*** <0.01
Amount of animals for gleaning 228 3.20 80 2.81 2.24**   0.03

American Samoan Resource 
Did not complete 

college
Completed 

college
Statistical test for 

difference

Current Conditions

Change in conditions over last 10 years

* = significant at the 10% level;  
** = significant at the 5% level;  
*** = significant at the 1% level

n Mean n Mean t p

Ocean water quality 1094 3.68 974 3.63 1.10 0.27
Amount of coral 944 3.04 866 2.77 4.84*** <0.01
Number of fish 1010 3.21 902 2.90 5.76*** <0.01
Diversity of Fish 1019 3.47 910 3.28 3.84*** <0.01
Size of Fish 1008 3.40 849 3.11 5.63*** <0.01

Ocean water quality 1097 2.93 970 2.67 5.43*** <0.01
Amount of coral 1001 2.66 894 2.29 7.37*** <0.01
Number of fish 1033 2.76 936 2.41 7.02*** <0.01
Diversity of Fish 1025 2.88 913 2.62 5.34*** <0.01
Size of Fish 1033 2.87 886 2.51 7.34*** <0.01

Hawaiian Resource 
Did not complete 

college
Completed 

college
Statistical test for 

difference

Current Conditions

Change in conditions over last 10 years

n Mean n Mean t p value

Ocean water quality 1116 3.00 1167 2.99 0.36 0.72
Amount of coral 967 2.64 1024 2.68 -1.03 0.30
Number of fish 1023 3.03 1082 2.93 2.61*** <0.01
Diversity of fish 1016 3.08 1062 3.04 0.93 0.35
Amount of sea grass and mangroves 1019 3.06 1072 2.96 2.33** 0.02

Ocean water quality 1108 2.42 1163 2.38 1.23 0.22
Amount of coral 1009 2.24 1074 2.20 1.35 0.18
Number of fish 1052 2.44 1107 2.36 2.18** 0.03
Diversity of fish 1040 2.52 1080 2.45 1.87* 0.06
Amount of sea grass and mangroves 1037 2.50 1088 2.43 1.74* 0.08

Change in conditions over last 10 years

Puerto Rican Resource 
Did not complete 

college Completed college Statistical test for 
difference

Current Conditions
n Mean n Mean t p value

Ocean water quality 537 3.45 131 3.36 0.89 0.37
Amount of coral 442 3.00 103 2.79 1.85* 0.07
Number of fish 492 3.23 114 2.95 2.59** 0.01
Number of turtles 360 2.46 85 2.76 -2.31** 0.02
Beach quality (clean, no litter) 546 3.28 132 3.19 0.91 0.36

Ocean water quality 526 3.04 129 2.74 2.83*** <0.01
Amount of coral 441 2.77 103 2.50 2.27** 0.02
Number of fish 472 2.92 110 2.66 2.20** 0.03
Number of turtles 335 2.61 80 2.68 -0.51 0.61
Beach quality (clean, no litter) 532 3.16 127 2.98 1.67* 0.10

Guam Resource 
Did not complete 

college
Completed college Statistical test for 

difference

Current Conditions

Change in conditions over last 10 years



Management Index and Threat Familiarity

Weighted n Mean Weighted n Mean t p value
Climate change 466 4.16 269 3.75 5.18*** <0.01
Coral bleaching 467 3.23 262 2.94 2.77*** <0.01
Hurricanes and other natural 
disasters 475 4.27 275 4.12 2.11** 0.04

Pollution (stormwater, 
wastewater, chemical runoff, 
trash/littering)

484 4.37 271 4.08 3.99*** <0.01

Coastal/urban development 483 4.12 272 3.53 6.54*** <0.01
Invasive species 480 3.82 264 3.50 3.33*** <0.01
Too much fishing and gathering 478 3.73 271 3.41 3.45*** <0.01
Damage from ships and boats 478 3.97 274 3.64 3.75*** <0.01
Beach renourishment 470 3.51 260 3.28 2.23** 0.03
Snorkeling and diving 475 3.55 269 3.46 1.00 0.32

South Floridian Threats to Coral 
Reefs

Management Index 
≥ 75

Management Index 
< 75

Statistical test for 
difference

n Mean n Mean t p value
Climate change 171 3.99 134 3.57 3.51*** <0.01
Coral bleaching 157 3.92 124 3.23 4.87*** <0.01
Hurricanes and other natural 
disasters 174 4.07 153 3.91 1.79* 0.08

Pollution (stormwater, 
wastewater, chemical runoff, 
trash/littering)

173 4.13 141 4.03 1.29 0.20

Coastal/urban development 155 3.97 124 3.80 1.60 0.11
Invasive species 147 3.71 106 3.54 1.33 0.19
Too much fishing and gathering 166 4.05 100 3.91 1.43 0.16
Damage from ships and boats 166 4.05 112 3.89 1.56 0.12
Crown of Thorn starfish outbreaks 147 3.92 132 3.61 2.53** 0.01

American Samoan Threats to 
Coral Reefs

Management 
Index ≥ 70

Management 
Index < 70

Statistical test for 
difference

* = significant at the 10% level;  
** = significant at the 5% level;  
*** = significant at the 1% level

n Mean n Mean t p value
Climate change 880 4.00 707 3.44 10.29*** <0.01
Coral bleaching 876 3.73 697 3.11 10.26*** <0.01
Hurricanes and other natural disasters 880 4.10 703 3.77 6.43*** <0.01
Pollution (stormwater, wastewater, chemical 
runoff, trash/littering) 884 4.34 708 3.92 9.02*** <0.01

Coastal/urban development 882 4.18 702 3.61 10.60*** <0.01
Invasive species 878 3.99 703 3.42 10.15*** <0.01
Too much fishing and gathering 881 4.09 705 3.57 10.15*** <0.01
Damage from ships and boats 876 3.79 707 3.32 8.20*** <0.01
Impacts from recreational activity (examples 
include trampling of reefs, anchor damage) 881 3.97 705 3.33 11.34*** <0.01

Ocean acidification 870 3.36 695 2.87 8.06*** <0.01

Hawaiian Threat to Coral Reefs
Management 

Index ≥ 75
Management 

Index < 75
Statistical test for 

difference
n Mean n Mean t p value

Climate Change 1108 3.68 1267 3.37 7.22*** <0.01
Coral Bleaching 1106 2.71 1243 2.60 2.03** 0.04
Hurricanes and other natural 
disasters 1107 3.97 1268 3.66 8.43*** <0.01

Pollution (stormwater, wastewater, 
chemical runoff, trash/littering, fuel 
spills)

1107 4.02 1269 3.80 6.17*** <0.01

Increased Coastal/Urban 
Development 1106 3.74 1268 3.50 5.56*** <0.01

Invasive Species 1105 3.32 1252 2.98 6.98*** <0.01
Fishing and Gathering 1105 3.14 1253 2.89 5.00*** <0.01
Damage from Ships and Boats 1108 3.14 1266 3.31 5.96*** <0.01
Impacts from Recreational Activites 1105 3.33 1261 3.00 6.71*** <0.01
Coral Diseases 1102 2.58 1250 2.50 1.35 0.18

Puerto Rican Threats to Coral Reefs
Management Index 

≥ 76
Management Index 

< 76
Statistical test for 

difference

n Mean n Mean t p value
Climate change 382 3.39 249 3.30 0.98 0.33
Coral bleaching 381 3.15 253 3.00 1.67* 0.10
Typhoons, storms, and other natural disasters 382 3.78 250 3.69 1.18 0.24
Pollution from stormwater, sewage, fertilizer and other chemical 
runoff

382 4.13 253 4.04 1.80* 0.07

Trash/littering 382 4.13 253 4.04 1.38 0.17
Increased coastal/urban development 379 3.53 251 3.25 3.08*** <0.01
Invasive species 381 3.20 252 2.94 2.90*** <0.01
Too much fishing and gathering 380 3.58 251 3.44 1.77* 0.08
Damage from ships and boats 379 3.27 252 3.15 1.34 0.18
Sediment runoff into the ocean from fires 381 3.33 250 3.09 2.63*** <0.01

Damage from small watercraft (windsurfing, kiteboarding, 
kayaking, paddling, jet skiing) 379 3.11 251 2.96 1.80* 0.07

Threats to Coral Reefs in Guam
Management 

Index ≥ 75
Management 

Index < 75
Statistical test for 

difference



 Atlantic/Caribbean vs. Pacific

 More education = more negative perception 
of marine resource conditions

 More familiarity with threats = more support 
for management

 Longer residence in a jurisdiction = more 
negative perception concerning the change 
in the condition of marine resources

 Fishing to sell their catch = more negative 
opinion concerning MPAs



Communication 
Products

Puerto Rico 
infographic



Implications

First time integration of multiple scientific 
disciplines to monitor coral reef health and 
coastal communities over time
Collection of baseline human dimensions and 

socioeconomic data
Understanding the social, economic, and cultural 

value of coral reefs
Understanding the complex relationship between 

humans and the environment 



Next Steps

Jurisdiction Geographic scope Year

American Samoa Island of Tutuila 2013-14

Florida Martin, Palm Beach, Broward, Miami-Dade, Monroe Co. 2013-14

Hawai’i Islands of Kauai, Maui, Moloka'i, O'ahu, Hawai'i, Lana‘i 2014-15

Puerto Rico Islands of Puerto Rico, Vieques, Culebra 2014-15

CNMI Islands of Saipan, Tinian, Rota 2015-16

Guam Entire island of Guam 2015-16

USVI Islands of St. Croix, St. Thomas, St. John 2016-17



Gap Year (2017-2018)
 Indicator Development
Combination of primary and secondary data

 Focus Groups
Refining survey questions/methods

 Technical Memorandum
All 7 jurisdictions

 Data visualization
 Infographics, story maps, web-based

 Re-engage jurisdictional partners
How is data being used, identify gaps

Merge Socioeconomic, Biological, and Climate data streams



Project Team
 Jarrod Loerzel
Matt Gorstein
 NCCOS social 

science team

 Jurisdictional management agencies 
 Key jurisdictional stakeholders
 CRCP and NMFS management liaisons 

 Peter Edwards 
 Arielle Levine

NCCOS



Thank you

For more information, please contact: 
Peter Edwards, NOAA/CRCP, at Peter.Edwards@noaa.gov
Jarrod Loerzel, NOAA/NCCOS, at Jarrod.Loerzel@noaa.gov
Matt Gorstein, NOAA/NCCOS, at Matt.Gorstein@noaa.gov
Arielle Levine, NOAA/CRCP, at Arielle.Levine@noaa.gov

web-portal: http://www.coris.noaa.gov/monitoring/socioeconomic.html
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