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Executive Summary

The University of the Virgin Islands (UVI), in collaboration with the Virgin Islands Territorial
Emergency Management Agency (VITEMARadinga multryear effort to update the
TerritoryQa | F 1 I NR aThaupdateédantl a8dgptetdUSVI Yedritorial Hazard Mitigation
Plan (Plan)will resultin a set of recommendations to identify and integrate pijres and
elements of resilience, sustainability, and climate adaptation planning fodtBe Virgin Islands
(USVI. With formal adoption of the Plan, financial suppértough the Federal Emergency
Management Agency (FEMi&) the| { +hagaed mitigatio efforts can be appliedckEMA's
Disaster Mitigation Act requires that State Mitigation Plans be updated and submitted to FEMA
for approval every 5 years to maintain eligibility for remergency assistancelowever,in
additionto meetingthe terms of FEM Qa NJX |j dak thePMrhé gaal igo provide a
consistent andlerritory-wide approach to assessing hazards and tisi@ightechnical
analyses andommunity engagemeniThese assessments, in partnership with stakeholders,
are part of theplanningprocessand provide the basis for aomprehensiveevaluation of the
TerritoryQa a Gl Gdza Ay (HVRRIGR0)2F NBaAiAft ASyOS

Followingthe adoption of the Planhazard mitigatiorand resiliencectivities and effortsill

build momentum, projectsvill be identified for fundingand decisions will be made to advance
the goalsset out inthe Plan both in the short and long ternThese activities include continued
post-hurricanedevelopment and rebuilding of theSV]which will alter the natural anduilt
SY@ANRYYSytasz GKS AaftlyRAQ a20Alf aegathévyasxs
main objective of the Planning team is to evaluate how risks are interlinked with social,
economic, cultural, and ecological factgksMRP, 2020)Vith particular focus on the ecological
factorscoupledwith human wellbeing in the USVI, the results of the activities reportitin

this document aim tonform that objective.

Specificallyor this project, an ecosystem services assessment was conducted to better
understand the humanvellbeingbenefits gained from the natural environment of the USVI as

it pertains to hazard mitigation and resiliendeesilience and hazard mitigation are terms that
are ofteninterpreted in multiple ways. For the purposes of this assessment, resilience refers to
the ability to prepare for and adapt to changing conditions and to withstand and recover rapidly
from disruptions. Hazardhitigation is defined athe process of takip measures to minimize

and potentially eliminate the impact of hazard events on human life and propédfitionally,
ecosystem service assessments can be conducted with various methiedalegending on
locationandlocalstakeholder needs. For this @smentsubject matter experts were

consulted, and communities participated in a series of workshops to disatssal resource
managementand hazard mitigatioscenarios within theontextof a resilient and sustainable

future. Selectcomponents of the&rA R3S (2 NI S T éwerkéhdrdctgrized, S0y a & & 0 S

with inferred changes in provision of ecosystem services.
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https://www.usviodr.com/wp-content/uploads/2019/09/2019-Territorial-Hazard-Mitigation-Plan_Revisions_29May2020-6.12.20.pdf
https://www.usviodr.com/wp-content/uploads/2019/09/2019-Territorial-Hazard-Mitigation-Plan_Revisions_29May2020-6.12.20.pdf

An overallprofile offorests, ghuts, farmland, wetlands, and coral reefs reveals that tvéh
loss¢ and change in quality of thesekeyecosystem components, comes loss in the services
they have traditionally provided to residents of the USd4y findings include:

T

The servicesvetlandsprovide (especiallymangrove¥will continue to degrade witout
intervention, and their extent will continue to be threatened by future development.
Urban development in areas designated as prime farmland has increased by over 400%
from 19852018, reducing the amount of farable land and impacting food security.
Despite anthropogenic stressaasd poor local management practices that redube
mitigation serviceprovided by ghutssome ghutsanretain many of their ecological
functions and interactions

Significant decreases in forest cover combined with ttgu@ent and spread of invasive
species have decreased the extent and quality of local forests, and by extension, some
of the services they provide.

Both shallow and mesophotic reefs are und@verethreat from multiple stressors

(ocean warming, storms,igkase, pollution, etc.) and it is likely that the ecological
services that coral reefs provide will decrease if impacts continue to contribute to future
coral dieoffs and overall coral decline.

Despite significant changes to ecosystems and ecosysteritssover time results of this
project include suggestions for a path toward resilience

l

Island communities, or community liaisons, must be engaged as leaddeadofrom

the beginning of hazard mitigation and resilience project or program plannidg an
continue leading throughout the planning, implementation, and evaluation process.
Decisionmakersda K2 dzf R dzaS (GKS f20Ff O2YYdzyAideQa
outcomes that are important to the community, as well as in identifying priority
ecosystencomponents and mitigation activities.

Decisiommakers can intentionally target human health outcomes as a starting point in
hazard mitigation and resilience planning.

Decisioamakersshould invest in hazard mitigation activities that wlbstlikely berefit
multiple habitats and that influencerellbeingoutcomes important to many people (e.g.
human health).

Consistent, welplanned longterm monitoring of paired terrestrial and marine
ecosystems is necessary to gain a clear picture of how the whoke tadgef ecosystem
changes over time.

More local socieecological systems research is needed to connect ridge to reef
ecosystem changes to human wellbeing outcomes.

Developing a human wellbeing monitoring protocol that captures physical, mental,
economc, and other health metrics in tandem with natural resource metrics would
allow for a more holistic assessment of resilience, consistently over time.

(0p))



1. Introduction

The natural environment provides a multitude of benefits to peopla. example, healthy,
functioning ecosystems offg@rovisioning servicesor the provision of natural resources and
raw materials, likdood and water Ecosystems also offeggulating sevices or the
maintenance of essential ecological processes and life support systems for inetliaging
such as flood and disease contrddditionallycultural servicegshat enhance emotional,
psychological, and cognitiveellbeingare derived from ecostems as aresupportive services
that maintain the conditions for life on Eartbiich agphotosynthesisThese benefitsve receive
are known collectively ascosystenservices and underpin human quality of lifeaple 1;
Millennium Ecosystem Assessme2®05).

Table 1The four types of Ecosystem Services. For full list of ecosystem service types and examples, see
Appendix 1. (Adapted from Harte Research Institute, 2020.)

Provisioning Regulating
Fresh water Air quality regulation
Food (e.gfruit/vegetable crops, fish, etc.) Climate regulation
Raw materials (e.g. plant fibers, oils, lumber, dyes, etq Water regulation (ruroff, flooding, etc.)
Genetic resources (e.g. genes for biotechnology) Natural hazard regulation (e.g. storm protien)
Medicinal resources, pharmaceuticals Pest regulation

Ornamental resources (e.g. shells, flowers, feathers) | Disease regulation

Erosion regulation

Water purification and waste treatment

Cultural Supportive
Cultural heritage Soilformation
Recreation Primary production
Tourism Nutrient cycling
Aesthetic value Gas sequestration, storage, and production
Spiritual and religious value Water cycle
Inspiration of art, folklore, architecture, etc. Photosynthesis
Sociakelations Habitat
Science and education Pollination and seed dispersal

People derive benefgfrom the natural environment whether theytentionallyuse the
environment or nof these values are known asevalues omon-usevalues, respectively. Use
values includgprovisioning regulating,cultural, andsupportive services (Table.Ijon-use
values(more appropriateljknown aspassivevalues)includebequest value, which is value
people place on knowing that future generations will have the option of using an ecosystem
good or service, as well agistence value, the value people place on knowing that a certain




ecosystem good or service exists. Additity, option value is value people place on knowing
that they have the option of usingr benefiting from a certain ecosystem servicegomodat
some point in the futurgHarte Research Institute, 2020).

Ecosystem servicdelpframe the way that we asseghe impacts and consequencesooir
interactionswith the natural environment. These services also influence how we choose to
manage the natural environmensavell as the manfiuman activities taking place within the
natural environmentln order toidentify management options (e.g. to preserve, conserve, or
develop an area) the natural environmemteds to bantegrated intothe decisionmaking
process.In doing so, manageend communitymemberscan work together to identify
management options thatnaximize public benefit and minimize risks associated with excluding
ecosystem services from the management decisidecisions are incomplete and inefficient if
they do not includall benefits and costs, including those from the environment.

An ecosystm services assessment is the first step towiambrporating ecosystem services into
the decisioamaking procesdt is anevaluation of the condition odlocal ecosystenthe

potential supplyof services, and their relation to humavellbeing The assesment isa

mechanism for delineating the value peoglé this case USVI residemgplace on their
environment.This enables a process to determine which service or set of services is valued by
people and how to develop approaches to maintinseservices by managing thmatural and
human builtsystens sustainably.

In the shortterm, ecosystem service assessngeoan guide community leaders addcision
makersas activitieghat will alter the ecosysterare selected and over the longerm, will

allow communities to adapt and align projects as progress is magmrtantly, the
assessmenprocess, a well asts results, not only helps people understand the connections
between environmentalvellbeingand humanwellbeing(Figure 1), but helps them make
informed decisions about how, where, and when they might make changes to the natural and
humanbuilt environmentsover time.

It is well documented thatlimate change combined with changing land use practices in the
'{+L KI@®S IfGSNBR GKS o0A2LKe&aAOl{ iftegya@d A 2y A
land and seascapégYirgin Islands EPSCoR, 20Rihweverijt is not as well documented how

these changes in the ecosystem have ba#aring the wellbeing benefits humans receive from
diverse ecosystems. Before further development occurs, and as hazard mitigation activities are
identified for funding, the curreninterdependence between the ridge to reef environment and
islander wellbeing needs to be clarified for informed decision maikirtige Territory. To realize

the goals of a resilient and sustainable future, island residents need to identify and prioritize
habitats that can realistically provide hazard mitigation services to them now and in the future.

YE
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- |

(Millennium Ecosystem Assessment definition of constituents of well-being}

Figure 1. Understanding the linkages between natural habitats of the USVI and the wellbeing of island
residents can help guide decisiomakingrelated to hazard mitigation and disaster preparedness.
(Infographic adapted from Millennium Ecosystem Assessment definition and Harte Research Institute.)

1.1 Methods
1.1.1Literature review

Aliterature reviewwas conductedvith focus on hazard mitigain services and resilieac
associated with the USVI ridge to reef ecosystéhe review includedelevant peefreviewed
academiditerature and government or institutional reportglated tohumanuse of and

reliance onisland ecosystemand ways thosecosystemsservices, and benefits have changed
over time.While the USVTerritorywas the primary area of interest, literature about

ecosystem services relevant to other Caribbean islands and regions was also collected, as
appropriate.Ths literature review, paired with subject matter expert feedback (below), created
a foundational understanding of previous research into ecosystem services focused on the
USVI, helped identify components of the ridge to reef ecosystemsiyaport resiliene and

offer hazard mitigation services, and iderdd information gaps.




1.1.2Subjectmatter expertdiscussions

Local knowledge from subject matter experts regarding the current state of the USVI ridge to
reef ecosystem was collected through an onldigcussiorprocessduring the months of March
through May 2021 Openended aiestions for discussion were designgglthe project team
ahead of time anadonversationsvere conductedusing the online Microsoft Teas® video-
conferencingolatform to solicit feedback inmopen discussion formabDiscussiomuestions

are available in Appendix 2. Based on inie@lommendations fronthe HazardMitigation and
ResiliencePan partners andusing a snowbalampling method (also known as chain sampling,
where existing subjects suggest names of other subjects to conéipdividuals considered

to have local expertise or knowledge pertaining to ecosystaansss the entird erritorywere
emailed an invitation letter to contribute their knowledge. Of #h@ invited, 16 responded and
provided input Eactdiscussiorasted approximately one hour, andth permission from
participatingexperts,all responses were documented by a nasdker while anotherteammate
facilitated the conversationThrough this process, experts identified components of the ridge
to reef ecosysteng such as habitats and speciethat have value for hazard mitigation
services or support resilience and suggested potential indisdbr resilienceExperts also
commented on ways communities that are reliant on ecosystem services can be engaged in
developing mitigation strategies and decisions. Responses were used to direct research into
natural resourcesvith hazard mitigation andesilience valuén the USVIto create ridge to reef
natural resourceprofiles,and to informthe development of community workshopSubject
matter expert feedbackvasde-identified to protect anonymity and confidentiality, and
summarizedusing MAXQD® a softwareprogramfor qualitative and mixed methods research.
Summarie®f feedbackare providedn the Results section.

1.1.3. Ridge to reef profiles

To provide an overall profile of natural resources in Tregritory, the extent of select
ecosystencomponentsand land use washaracterize with a focus on indicators of ecosystem
health and functiorthat are tied to resilienceTo characterize how change in land cover and
inferred land use patterns have impacted the provision of ecosystem serviagjemtify

areas with potential for local, targeted management, with the aim of the sustainable use of the
TerritoryQa Y I G dzNJ £ NB &reatetilBrithemodf redeldt and SvhilBble natural
resource or land use extent data feelect ridge to rekecosystem componentsf the three

main USVI islands. Additionally, select components are described, including extent, condition,
associated ecosystem services, and the relation of the identified habitat or land use to human
wellbeing This enabledjenerd quantification of humarwellbeingbenefits that USVI residents
currentlygainor do not gainfrom the natural environment as it pertains to hazard mitigation
and resilienceThe profiles are included in the Results section.

The selection of therofilescharacterized in this repoq forests,ghuts, wetlands,coral reefs,
andfarmland ¢ wasbased orsubject matter expert feedbackterature review resultsand
data availabilitylt is important to note that the ridge to reef ecosystem in the USVI is not




limited to onlythosefour habitattypes and land use is not limited to farms; there are many
other habitat typessuch agocky beacks sandy beacks seagrass beds, shallow coreéf,
mesophotic reefshrublands, grasslangdstc Likewise, there are additional landessuch as
pasturelanddeveloped oibuilt environment andconservatiorand preservatiorareasthat are
critical tomaking decisions abolbngterm sustainabilityFor the purposes of this assessment,
the selectedecosystem componentfi@bitats and land ugevere identified by subject matter
experts as important to resiliende terms of ecosystem function and hazard mitigation (see
Results seatin for expert feedback summariegydditionally, focus on this set of habitats and
land useenabled efficient use of time in conductindgr@lative Ratings (rankinghalysis with
USVI workshop participangs described in the following section

1.1.4. Communityworkshops

In partnership with the Hazard Mitigation and Resilience Plan team, geparate andsland
specificworkshops were planned and ¢wsted for the communities of St. Thomas, St. John,
and St. Croixn July 2021The goalsfor the workshops were to:

1) Identify ways that the communities that are reliant on ecosystem services (e.g, farmers,
fishers, ecotourism businesses, dive shops, recreational boating industry, etc.) can be
engaged in developing mitigation strategies and decisions.

2) ldentify ways in which th&erritorycan strengthen the underlying positive factors and
enhance the resilience of théS L Qa S O02 34 e a0 STertarND HSY S TRAMNI

3) Conduct a tradeoff analysis on ecosystem service provision given land use changes
using one otwo specific sites that local stakeholders and the project team identify as
priority - to present various development and management options within the
framework of a resilient and sustainable future

Initially, these workshops were plandéo include irperson, fulday interactions with
volunteer participants from each island communitiowever, due to complications resulting
from the Covidl9 pandemicand in the interest of maintaining the safety of participarite
plannedin-person workshops were not feasible. All workshops wezduced to haHday and
re-formatted for a virtual experiencesingthe Zoon? video-conferencing platformandalso
sharedivei KN2 dz3K ! { L 1T FNR aA(ATheséchangasad f I yQa Cl
implications for the abowenentionedobjectives In particular, the methodology for the trade
off analysis wasitially plannedto include a Stated Preference approackhisapproachis a
market researchdchniquethat allows researchers to understand how consumers value
different ecosystem products and/or services. It involves asking consumers to rate, rank, or
how much they would be willing to pay or accept for a certain ecogysgfeod or service. The
choicesmade by consumers help determine how they value a certain product or service.
Examples of this technique include contingent valuation, conjoint analysis, and choice
experiment Harte Research Institute, 20R0rhismethod typcallyinvolves full-day workshops
where participantavork togetherin groups,nteracting with physical props (items representing

9




money,tokens,or other units of valueyith guidance fronfacilitators. This method is not
easily transferrable to a virtual platform, so the project teadaptedtwo different approaches
that were more conducive to the webased format: The Relative Ratings approach, and the
Ecosystem Service Logic Model Framek.

With the Relative Ratings method, individuals rate natural resources as a means of estimating
value.For exampleif a wetland providegrosion controland erosion controis highly valued,

then theindividualwould rate the wetland with a 5, whialould represent the highest level of
relative importance (Harte Research Institute, 2020@jditionally, the Ecosystem Service Logic
Model FrameworKFigures 2 and 3) represens the way a management action (such as a hazard
mitigation project) cascades thugh an ecological system and results in ecosystem services and
humanwellbeingimpacts.

In theselogicmodels, a management action is linked to multiple changes in the biophysical and
SO02t23A0If SYGANRBYYSYGsS 2N Ay ¥Z¢d§dybakis NY a =
Figure 2. ThischangewK SG KSNJ AG Aa AYyONBIAaASRXZ RSONBI aSH
important ¢ isonly depicted in the logic model if it has bestedor vettedin the scientific
literature. Thesesciencebasedlinkages are depicted with arrows in the model. Additionally,

the intermediate components in the model are then linked to changes in human activity,
depictedin the model as light blue boxeEhese changes human activity then influence

human wellbeingr sociceconomic outcomessuch as economic activity, mental health, or
sociacultural shifts(GEMS, nd. Logic models are a useful tool to compactionsacross

locations to match likely outcomes witttakeholder goals. Evidence that accompanies these
models can be used to clarify uncertainties that need to be considered and to identify critical
research gapdf standardized, these models can provide a consistent platform for planning,
management, or Azard mitigation approaches and help increase monitoring efficicBEMS,

n.d.).

Management Intermediate o Socio-Economic
. Human Activity
Action Component Outcomes

Figure 2. The basic components of an Ecosystem Services Logic (¥ddpted fromGEMS, n.Jl.
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Through research and applicatidhis knownthat some outcomes ahitigation activities, such
ashabitat restorationor water quality infrastructure improvementsan beassociated with
communityresilience. Resilience referstioe ability to prepare for and adapt to changing
conditions and to whstand and recover rapidly from disruptiorighese druptionscan include
hurricanes, sedevel rise flooding drought,earthquakesdiseaseand other natural and
manmade threats and issues common in the Caribbean regi@ommunity can be resilient in
diverseways,but in generaincludeseconomic, structurl socialandculturalresilience Some
factorsof resiliencehave beerfound tocorrespondwith many of the outcomes linked to
hazard mitigation actions, particulangstoration(Table2; GEMS, n.d.. These outcomes do not
capture allaspects of community resiliendrit can be used as targets when planning,
implementing, and monitoring hazard mitigation projects, or other resdesactivities, in the
USVI.

Thus, for each island workshop, Ecosystem Services Logic Models (ESLMs) were used to
illustrate the complex connections between making changes in the ridge to reef ecosystem and
human wellbeing outcomes of those changes. Thaqut team designed case study scenarios

for each islandvorkshop using simplified logic chains (pulled from fully developed models) to
walk through hypothetical, but applicable and realistic, examples of management actions within
specific locations thaslanders are familiar with, and that experts recommended. For St.
Thomas, two scenarios were presented: mangrove restoration in Magens Bay (Figure 4), and
drought management techniques in the Bordeaux area. Logic models were presented, and
human wellbeingoutcomes of these management actions were identified. Likewise, for the St.
John workshop, participants were presented with building and restoring trails and boardwalks
(Figure 5), as well as native forest restoration, as management options in the @praida.

For the St. Croix workshop, salt pond restoration for the Great Pond location was presented
(Figure 6), as was coral reef restoration for the Cane Bay area.

Using the Mentimete? interactivepolling devicefacilitators appliedhe Relative Ratings

approach to solicit feedback from participants regarding what components of the ecosystem
they value, what types of hazard mitigation and natural resource management activities they
deem important, and whalhumanwellbeing outcomes they think decisianakers should

prioritize for their island. Finalljlentimeter® was also used to gather insights from

participants about obstacles in and solutions for engaging communities in decisions that affect
ecosystems as well as their own wellbeiAd.workshop feedback is summarized in the Results
sectionand synthesizetbr the trade-off analysis in the Discussion sectidihe three

workshops were held on July’67", and 9", 2021, respectively; see Appdix 3 for each

g2N] aK2L) F3A3SYyRF® #AaAd GKS '{xL 1 FTFNR aAilA
OKIFIyySt awSaArAfASyda+Lé (2 @OASe SIFOK 2F GKS NI
St. ThomasSt. Johrand St. Croi
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https://www.youtube.com/watch?v=g0kknRlxp0o
https://www.youtube.com/watch?v=K-Znb8V0URA
https://www.youtube.com/watch?v=TfMbhGmxFz4

Table2. Socieeconomic outcomes associated with resilience. This list is specifistmragon projects,

and the outcomes do not fully capture all aspects of resilience. These outcomes can be used as targets
when planning, implementing, and monitoring hazard mitigation projects, or other resilience activities,
in the USVI. (Adapted fro@BMS, n.d)

Socieeconomicoutcome
Economic activity

Jobs

Costs

Expenditures

Property protection from
flooding or erosion

Human health

Cultural values

Property value

Social disruption

Resiliencaelevance

Increased economic activity in a particular community through jobs, labor, and
income allow that community to be more resilient to external shocks that harm
economy.

When people in the community are employdtey enjoy greater levels of
economic resilience and respond better to unexpected shocks. Also, diverse jc
markets are known to be more resilient because the community does not depe
on one industry.

Damaye to property is a direct reflection of structural resilience, and repair cost

F2NJ LINPLISNII@ RFEYF3IS AAYAfIFINI& tAYy]

Increased spending at businesses in a particular community allovedmamunity
to be more resilient to external shocks. If spending takes place at businesses
outside of the target community, then this may not affect local resilience.

The ability for shoreline property to withstd external stressors like flooding and
erosion represents a facet of structural resilience.

I 2YYdzyAGié& YSYOSNEQ KSIFfGK yR |aazc
a healthy community is better able to respond to and cope witternal shocks.

When community members gain increased knowledge and understanding of tr
environment in the context of threats to resilience, this can help spur increasec
public support for future similar restoration projects that wdwadd to resilience.
Strengthened (or maintained) cultural values can be linked to community ties
increased social capital, which in turn lead to increased social resilience.

LYONBF&aSa Ay LINRPLISNIe& @FfdzS OFly o685
NBaAtASyOS>T IyR FG | £ NABSN a0FtS &
can lead to a larger tax base) can be linked to economic resilience at the
community level.

Critical facilities (e.g. hospitals, schools, government buildings) are important fi
O2YYdzyAGeQa FoAfAGe (2 NBaLRyR (G2 K
Ot 28dz2NB NI 4GS AYLI OG F O2YYdzyAaieQa N
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Figure6. For theGreat PondBay scenario, a simple logic chain was built for th€&tixworkshop participants showing some of the human
wellbeing outcomes afalt pond restoration in Great Pon@GEMS, n.Jl.
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2. Results

2.1Subject matter expert feedback summaries

Discussions witBubject matterexperts werenitiated with a set of predetermined open
endedquestions, yethe conversatios were not bound to only those questionseedback
collected from experts was used to direct research and workshop developriiéetinput from
those conversations wasoted consistently across the 16 discussions with expevtere the
notetaker documented regmses to each question asked (see Appedor questions)A
project team member sortednd coded segments of the conversatiotwsidentify the
following:

1 Key themeselated to ecosystems, hazard mitigation, and resilience

1 Components of the ridge to réecosystem with hazard mitigation and resilience value
1 Potential indicators of resilience

1 Community engagemenhallenges, solutions, andeas

Table3 provides a summary of the key themes as well as how frequently the themes appeared
in the discussion rnes. The most common theme revolved around issues and thréats,

example theseould include issues and threats related to managenaam policy, human use

of natural resourcesjatural hazardsgcosystems or parts of ecosysterascp-culturaland
econanmic issues, and communicationsor a breakdown of the commassues and threats
mentioned byexperts, see Tablé along with selectoded segmentas examples.

|l RRAGAZ2YIFffes GKS aA&aadzSa |yR (KaByzddioe aS3IY|S

understand what specific habitats and land uses were mentioned in association w#é th

~ A z, A

issues and threats (Table )2 YYSy i NBE NB3IF NRAYy3I GaRSOSt 2LIVSy

issue that emerged in conversatioWithin the context of issues athreats, he habitats (or
natural resources) and/or land usegpertsmost frequently discussedere wetlands forests
and coral reefs Ghutsand wholewatershedsfresh water harvest/fishing/farmingwere also
mentioned. Bachesand paved surfacesvere mentioned as well, but did not emerges
frequently in conversation.

Similarly, all conversations were analyzed for mentiohalfitats, components of the

ecosystempr land useghat provide human wellbeing benefits or with hazard mitigation and
resilience valug¢Table 6)In addition tobroaddiscussion about ecosystem services and benefits
that peoplederivefrom the environmentn general, the idea that the hole watershedor

ridge to red ecosystemprovides a multitude of benefits to peoptairfaced as &requent
consideration some experts felt strongly that the entire ridge to reef ecosystenits natural
stateismost beneficial in terms of successfully mitigating disaster and stipgaesilience
Additionally, experts frequently mentioned that islanders benefit frepecificcomponents of

the ecosystem that relate to foodpdedin Table 6 asiHarvest/fishery/farmland @ hiKSNJ
habitats, components of the ecosystem, and land usgeatedlymentioned by subject matter
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experts as providing human wellbeing benefits or with hazard mitigation and resilience value
were forests, mangrovesthe marine ecosystemand oral, in addition to others mentioned less
frequently.

Togainan undersanding ofpotentialindicatorsof resilience experts wereasked Haiv do we

know when the island ecosystems (or natural habitats) have changed? What are the indicators
(signs)® ntot Bequent idea expressed was related to change in biodiversityspedies

(Table 7)In other words, experts felt that in generahonitoringbiodiversity and species

change (e.g. changesspeciegopulation numbers, changes gpecies richnegsn the ridge to

reef ecosystenwill allow for resilience signals to be perceiv&xperts also hachore specific

ideas birds, coral health, native vs. narative species, fish and fisheries, and prevalence of
droughts and floods were mentioned the most often as key indicators ofaesd (Table 7).

Experts were also asked to comment on community engagement in the Sig¢lifically, they

g SNB | Aelc&rinbnitiés involved in decisions concerning the USVI ecosystem (or natural
habitats)? How so? If not, how can they be? ¢ K S onvibiidea €xpressed in response to
GKAa aSid 2F ljdzSadAaz2ya ¢l a 0O2RSR Foréxandiple,loeA G dzR
respondent described how there watle concern for terrestrial biodiversity in USVI or other
smaller Caribbean islan@sdthat typicallyterrestrial biodiversityis more important in the
geographically larger islands. As a redthlis respondent expressed thate are losinghuge
benefits when we place valuen terrestrial biodiversity and the need tahange perception of

this inthe USVIAdditionally, ommunicationwas mentioned oftepnandusually within a

negative contextby experts as an important aspect of community engagemeat instance,

some experts shared thatformation on public hearing®lated to natural reource

managements hard to find and that theDepartment ofPlanning and\atural Resources

websiteis particularlyhard to navigateOne comment described arlguage disconnedi that
AYT2NXYE GA2Y BRedarse@imuNiieshdtknake Gipthe USVIHaitians people

from the Dominican Republic are large parts of the community who may not get contacted
effectively.Other comments on community engagement frequently touched upon issues
related toimprovingeducation and/or awarenessoncerning the environment and its

connection to human wellbeing. Some experts discussed ideas related to galvanizing pride in
the localenvironment and ways to engage and increase support, coded as
6Pride/support/engagedl @ / 2 RSR &adzYYFI NASa 6AGK SEIFYLX S&

Taken together, thisubject matterfeedback helped the project team determine what habitats
or land uses to conder describing for the ridge to reef profiles, and wieabsystem
components to develop farreatingecosystem services logic models, case studies, and
conductingrankings exerciseand discussion sessions at the three workshops
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Table 3. Key themes thatibject matter experts in the USVI expressed during individual discussion
sessions. Experts responded to juietermined, operended questions. Frequency = number of
mentions in coded segments of conversations.

Key themes Frequency
(n=976)
Issues andhreats in the USVI 290
Community engagement 107
Ecosystem condition 101
Benefits 94
Solutions 87
Indicators 64
Hazard mitigation 53
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Tabled.¢ KS 1 S@ GKSYS 27F aLaadzsSa I|tofeRaluditekina®nbsicdmmoy § K S
issues and threatsientioned by subject matter expertErequency = number of mentions in coded

segments of conversations.

Issues andhreats Frequency

(n=473
Development and/or built 60
environment

Drainage, run off, and/or 39
flooding
Waste management and/or 35
pollution
Storms and/or hurricanes 30
Attitudes, perception, 27

and/or behavior

Education and/or awareness 26

Drought and/or water 25
availability
Enforcement and/or 24
regulation
Community engagement 21

and/or communications

Invasive vs. native species 18
Climate change 13
Harvest/fishing/farning 13
Sedimentation 12
Deforestation 10
Disconnect between locals 10
and nature

Species decline 10
Shortterm vs. longterm 9

Example coded segmefitom conversations

We continually replace natural resources with human development.

w2l Rgl&a OdzidAy3 I ONER & avatdtwaysf cauket
vertical flooding.

The trash issue on the island; Wastanagement has an issue with
pickup and waste overflow; a lot of the dumpsites are located gkats
and heavy rains carry trash to the coast.

Hurricanes have damaged forests, their structure and foliage.

VI pride is not necessarily connected to our local land and nature, bu
cultural values/notions and historical ide&hould be related to both,
make connections in both.

t S2LXS INByQiu ltgrea el NBE 2F H
regards to protecting their property; natural solutions like planting tre
could help limit erosion but people just do what they are used to.

Number of shorterm droughts has increased dramatically, but annua
rainfall has not changed dramatically. There is more periods of extre
dry weather followed by heavier rain periods.

2§ NB3Idzf I NI aws; B Wl €bde statasftatyau stolld not

build within 30 ft. of any watercourse, but this is not followed.

tdzof A0 KSFENAYy3I&E R2y QG Ge@LAOI &
of local inputtestimony.

Replanting areas withneyf G A @S LI F yGaT R2yQf
leads to sediment runoff.

Climate change and the Sahara dust now negatively impacts locals.

Gardening, and farming are trendy at the moment, have led to
conversations about food resilience. But it is superfluous and abstrag
R2SayQi O2yySOlG O2yairaidSyidte 3
Water flow fromrain now flows straight into the ocean, carries all the
sediment into the ocean; we need to find out how to get water to stay
the watershed.

Invasive vegetation. When you clear vegetation, it makes room for
invasive seeds to make th&vay in and inhabit this cleared land; a lot g
the shrubs become invasive and not endemic.

General public may be confused or ignorant (in true sense of the wor
meaning not aware) of connections betwestosystem services and
natural resources.

Reduction in certain species of organisms (cushion sea stars used tq
more common in the past).

Need mordongterm planning & management in the VI to deal with
issues.
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Table 5. Habitats, langse,or resource use most often mentioned in relation to the issues and threats
to USVI ecosystems and human wellbefrgquency = number of mentions in coded segments of
conversations.

Habitats & land use related to issues & Frequency
threats (n=193)
Development 60
Wetlands (mangroves, ponds, lagoons, 36
seagrass)

Forests (plants, vegetation, trees, shrubs, 23
grasslands)

Coral reefs 17
Ghuts & watersheds 13
Fresh water 13
Harvest/fishing/farming 13
Beaches 11
Paved surfaces 7

Table6. Habitats, components of the ecosysteamdland uses mentioned by subject matter expeats
providing human wellbeing benefits with hazard mitigation and resilience valllrequency = number
of mentions in coded segments of conversations.

Habitats & land useghat benefit humans in  Frequency
the USVI (n=239)

General benefits &ervices 66
Whole watershedfidge to reef 41
Harvest/fishery/farmland 28
Forest 19
Mangroves 18
Marine ecosystem 13
Coral 12
Water quality 11
Seagrass 8
Beaches 8
Shoreline 5
Preserved land 4
Ghuts 4
Salt ponds/lagoons 2
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Table7. Potential ndicators of resilience mentioned by subject matter expeRiequency = number of
mentions in coded segments of conversations.

Potentialindicators of resilience Frequency
(n=76)

[N
N

Species change & biodiversity
Birds

Coral health

Native/nonnative species
Fish& fisheries

Droughts & floods

Bats

Beaches

Frogs

Change in fruiting & blooming of plants
Mangroves

Land cover and use change
Access to nature

Challengeglack of data; should be
ecosystem based)
Fresh water availability

Plants

Water quality
Wetlands

Soil retention levels
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