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Forest Action Plan 20212030: "State"-wide (Palau) Forest Resource Strategy

National Sustainable Forestry Management Vision:

A Palau enriched by healthy forests that sustain our culture and livelihoods, expanceeanomyand strengthen the resilience of our island ecosystear®l communities

T h r eNatiorfal" Priori ties (Themes): 1. Conserve Local Forest Landscapes 2. Protect Forests From Harm 3. Enhance Public Benefits from Trees arebts

FOCAL AREA 1. Conserve LocalForest Landscapes.

Objective 1. Increased participation in sustainable forest management by communities

Outcome Policy Indicators Actions Priority Starting | Fund Sourcq Lead Partners Issue
Directive (Performance Date g;’,fefs & ﬁ)gregr;cn’i’zaﬂon
measures) programs
that
contribute)
State Forest ecosystems | Sustainable Forest Database | A Sustainable Forest Database system| Highest| 2021 | MAFE/ MAFE MAFE/ All
Governments | provide social, System &usage of USFS will be establishedand stafttrained to USFSFSP EQ’L\'ARIS/
and local economi¢and "StewardshigMapping and tracklandowners assisted, number of State/NGOs
communities ecological benefits | Reporting Tool" (SMART) species propagated and planted, and
know and to Palau and survival rates, numbeand size of
appreciate the | thereforehigh demonstration agroforest plotgras
value of their conservation of important forest resources areas and
forestecosystem value forests must acres of sustainably managed forest
and have be identified and resource areas on public and private lar
sustainable prioritized for develop and implement FSP and UCF
management sustainable Plans. Us& supplement existing
measures in management SMART system.
place to ensure | measures. Areal extent of forests as PAN | Spatial analysis of PAN sites High 2021 | MAFE/ PALARS 5
their continued sites (post 2015) USFSFSP
health State Regulations or legislation| Develop Model Law andegulations for | High 2022 | MAFE/ MAFE MAFE/ 6
designating sustainable States to Adopt WFLC gté‘r’]re”gl’
management measures for advice Office
forests
Social Marketing Campaign Design /implement social marketing High 2022 | MAFE/ NGO MAFE/ All
for Palau's Forests campaign around forests to improve USFSCE Eég/USFS/
attitudes/behavior and valuing faets
(including mangroves)




Project to increase community | DesignProject andConduct Stakeholder | High 2022 | MAFE/ MAFE MAFE/ All
participation inSFM activities | Analysis USFSUCF USFS
State of Palau's Develop reporting format aligned with | Medium| 2022 | MAFE/ MAFE MAFE/ All
Forests Report State of Environment Report USFS USFS
Scholarship, Develop scholarships, internships for | High 2022 | MAFE/ MAFE State/NGOs All
internships in field of sustainabl sustainable forgtry educational Palau fcommunity
forestry established programs Scholarshiy
USFSCE
Educational Materials Research available materials Medium| 2025 | MAFE/ MAFE NGOs/PCC/ All
USFSCE State
Collaborations established, Collaborate with NGO's PCC and Medium| 2025 | MAFE/ MAFE NGOs/PCC/| All
education marials and MOE todevelop andlisseminate USFSCE State
curriculum module for forests | educational materials and a curriculum
developed and integrated in module for forests
school programs
Annual Forest Forum Forest Stewardship and Urban and High 2022 | MAFE/ MAFE State/ All
Community Forest Councils and USFSFSR NGOs /-
partners hosan Annual Forest Forum UCF community
for members and project leaders
Nekken Station Land The Nekken Station Land Use Phaiil High 2022 | MAFE/ MAFE State/ 6,7
Use Pan updated and be updated and implemented USFSFsP ’C\'fmons]/unit
implemented including demonstration plots for Y
sustainable agroforestry
using best management
practices
Programmat Agreement Establish a programmatic agreement | High 2022 | ROP/USA | MAFE ROP/USA | 25

with the military for large military
projects on forest habitats.

Objective 2. Improved Conservation status of forest related biodiversity
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Outcome Policy Directive Indicators Actions Priority | Starting | Fund Sourcq Lead Partners | Issue
Year (USFS & Agency

other Organization

programs

that

contribute)
Under Palau's unique Progress towardSustainable Conduct spatial analysis to inventory | High 2021 | MAFE/ MAFE State, 5
represented forests are part of | Forestmanagement and assessnderrepresentefdrest USFSFSP| PALARIS | BNM,
forest our natural (SDG Indicator 15.2.1) ecosystems and other HCV forests or IPIF Efmonf;mity
ecosystems and heritage and every (PAN sites, habitats of endangered
other High effort must be made species).
Conservation to ensure thathis | Areal extent of under Assist States to Identify HCV Forests | High 2024 | MAFE/ MAFE State, BNM, 5
Value (HCV) collective legacy is | represented forests or other (including culturakites, endangered USFSFSP| PALARIS | NGOs,
forests are able to thrivetoday | HCV identified, surveyedand speciesandtheir habita} or IPIF ﬁ‘.’;{l{ﬂ;ﬂgy
identified and | and into the long | mapped Private
protected in term. sector
the PAN sites Areal extent of priority areas Collaborate with state governments to | Medium 2025 | MAFE/ MAFE State, All
and terrestrial for reforestation efforts idenify priority areas for reforestation USFSF or | PALARIS ﬁ'é'\(g,
conservation surveyed and mapped efforts (produce maps IPIF Comr:hnity
areas outside
of PAN or have - . -
management Student and Cqmmunlty volunty Cooperafte WitlNGOs on a student and | High 2025 | MAFE/ MAFE State All
meas : program established community volunteer program USFSUCF NGOs

ures in IPAN/State community

place toprotect
their conservatid State Regulations or legislation| State Regulations and legislation High 2025 | MAFE/ State MOJ, NGOy All
l/al_ue mandating sustainable forest | developed, adopted, and enforced WFLC/ community
High management (SFM) measures | to protect forests and restore PAN/ State
Conservation for forests degraded forests
Value forests
(HCVs) are Forest health Conduct comprehensive State High 2022 | MAFE/ PALARIS Palau 5
natural indicators (extent and change, | inventories of USFS Forestry
habitats, which diversity, endangered species, | HCV forests including habitats for FSP& §f{,§'ce'
are of degraded land, tree damage, | endangered species FH/PAN/ State,
outstanding State USFS

significance or
critical
importance

invasive species, fire) show
improving trend of HCV forests
(reflected in the Palau's State
of Environment (SOE) report
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due to their Rapid Forest Assessments for| Design and implement Rapid Forest High 2022 | MAFE/ MAFE Palau 1,2,5
high biological, HCV forests post typhoons, Assessment for HCV forest®gt typhoon gﬁfMSgEP& gg;ﬁfct;y
ecological, post severe droughts, post severe droughts, and other natural PAN,
social or and other natural or human or human induced impacts and recoven State,
cultural values. induced impacts plan (reforestation, green waste USFS
recycling)
Forest Sustainable Forest | PAN Forest and Terrestrial Conduct assessments of all Terrestrial | Highest| 2021 | PAN/USFS | PAN/ Palau 5
Protected Area | Management (SFM)| Conservation Sites outside of | PAN sites and other Terrestrial FSP&FH | STATE g?\lr&s”y’
Sites that are requires an Pan are Assessed and Reporty Conservation
PAN members | understanding of Completed Sites Assessments of
and partners the condition and HCV andunderrepresentddrest habitats
demonstrate trends of forest (e.g. swamp forests)
improved resources. Report on Updatedegetation PALARIS and other partners update High 2022 | MAFE/ PALARIS Palau All
biodiversity Palau must invest in maps and hydrological models | vegetation maps and hydrological USFSIPIF E‘;Zﬁﬁf@y
conservation thecollection, models from 2015 PPUC,
and ecosystem| analysis and USFS
health scores | appropriate Standardized Forest Survey Standardized PAN Forest Survey High 2022 | MAFE/ MAFE State, 5
dissemination of | oo dologyfor PAN sites methodology developed and USFS BNM,
findings of forest | i, jemented implemented by PAN sites FSP&FH&
information to forest and data analyzed FIA
g\r’]\'girssér??;agers Forest Health Indices for PAN | Forest Health indices are developed Medium 2022 | MAFE/ MAFE 54
strengthen SFM in sites and Terrestrial Conservati and used by PAN USFSFH
Sites outside oPAN sites
the PAN
Resource Forest Ecosystems | The national legislature Continue aneénhance forest High 2021 | MAFE/ BNM/ State, BNM, 5
managers use | including the provides funding support to monitoring program to get forest USF&WS | MAFE NGOs,
information biodiversity that the National Bird Program health indicator (birds) baseline for /PAN/ Statg community
derived from depend on them which monitors forest health each state
monitoring provide a using birds as an indicator sped

12



programs and | number of Number of management action{ Integrate biodiversity conservation and | High 2021 | MAFE/ MAFE State, NGOy 3,5
other research | services upon which documented in annual work ecosystem health indicators such as F&WS, community
activities to our communities plans informed by mnitoring birds and water USGS/
guide their depend. Palau must data gg’;‘e/
conservation invest in developing
and Natural and implementing
Resource mechanisms (forest
Managenent inventories,
(NRM} comprehensive
implementation | mapping of
efforts. invasive species)
that facilitate
their conservation
and management.
Agencies and | Effective SFM Development of forestry Develop State of Palau's Forest Report| Highest| 2021 | MAFE/ MAFE MAFE/ All
organizations | requires strong monitoring protocols (e.g. The USFS Hgg/
mandated to competent Montreal Process Criteria and community
manage forests | institutions to Indicatoss of SFM(MPC&I)
utilize best support the or its modified version)
practices that | developmentand [ Forestry monitoring protocols | Gaher anddevelopuseful forest Medium 2023 | MAFE/ PAN/ NGOs/ | All
include implementation of | integrated into standard related information to disseminate to USFS STATE | community
standard natural resource | gperations at PAN and states and other resources users CE/PAN/
operating maregement and | the Forestry Unit of MAE State
procedures, biodiversity Palau SFM Pla& Best Practicey Develop and impkaent Palau SFM High | 2021 | MAFE/ MAFE NGOs/ | 1.2,
agreed upon conservation are developed and implementg Plan and Best Practices USFSFSP community | g 7
1;2;?15;;)“” mmuesisiﬁ\r/iss.t Ii:;alau Forest Resource Management | FRM Requirements establighe High 2022 | MAFE State/NGOs All
protocolsgi]n forestry institution (FRM) competency . and integrated /USIjS community
the building requirements integrated into E?:F(’:_CRE
implementation | in state governmen human resou;ieNdevgliAanFeé t
of SFM and the Forestry processes at an
Division tofu MAFE | Comprehensive State Forest | Work with the States and partners to High 2021 | MAFE/ State/ All
Management Plans for 16 develop Comprehensive State Forest USFS NGOs/
states Management Plans addressing evahed FSP&UCH communit
protection, conservation, rehabilitation
and sustainable use of forests
State consultations and visits detailed All

planning in each state for overall forest
management
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Request @vernors to designate a lead All
person from each state to work with
MAFE team
MAFE- Forest Stewardship Council 5
SupportPAN
Technical Committee and PAN
coordinator to designate forests protect
areas to be included in PAN
FOCAL AREA 2. Protect Forests from Harm
Objective 1. Strengthened sustainable forest management across local and national governance levels
Outcome Policy Directive Indicators Actions Priority | Time | Fund Sourcg Lead Partners Issue
(USFS & Agency/
other Organization
programs
that
contribute)
Technicians, The Memorandum of Agreement | Establish either a Memorandum of Highest| 2021 | MAFE/ MAFE MAFE/State| Al
managers, Sustainability (MOA) or Memorandum of Agreement (MOA), or Memorandum States/ 2‘@3&%’2%6
and local of Palau's Understanding (MoU) or of Understanding (MoU) or a Letter USFS landowners
communities Forest Resources | Letter of Commitment of Commitment between Palau Forest private
engaged in (PFR) is between Palau Forest Services| services, State, Community, Private sector
forest directly State, Community, Private Sector, NGOsand Landownersn
resource correlated Sector, NGOsand Landowners | Roles and responsibilitiemnd level of
management to our ability to are established that iludles a commitment
have the manage these program plan
competency resources. An Integrated Reporting Develop a protocol for data collection, | Highest MAFE/ EQPB, BPS| 4
(can Palau , Permit & Assessment System | analysis and management of permits, MOJBPS] STATE,
demonstrate | most invest in between EQPB, DFR & BPS | monitoring, and mapping fires in Palau. DFR/ o nite
the skills and building and as part of the National USFS NGOs
use the tools | sustaining a Sustainable Fore®ata FAM
needed) to local workforce Management System:
|mplement skilled in all Dedicated budget from MAFE justify and secure Congressional Highest Palau State, NGO/ All
the|r_ agency areas of SM _ National Congress with funds Congress
or site from technicians to regular funding source
mlanagement managers to Number of Forest Resource Develop, test, and implement training | High PAN State, NGO/ All
Enzrrlsa. Erflaént scientists Management (FRM) training | modules thainclude guidelines for USFSall Z)Cnﬁguﬁy
syster% modules and trainees SFM, SFM data management and MAFE cheldebecht
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established

Number of FRM personnel
trained inan aspect of FRM:
species identification,
monitoring, geospatial and
data analysis, report writing

analysis and reporting, species
identification, monitoring, geospatial
and data analysis, report writing, field
demonstrations, best practicesosion
and sediment control, BMPs for

All

Numberof local communities | littoral and nangrove forests. All
(cheldebechel) involved
Number of programs and Create professional development High MAFE All
successful completions of programs to increase terrestrial /USFSall
participates resource management expertise and
competencies Palau.
Active Wildfire Network with Establishand support aore group to PAN/ 4
Community Wildfire Protection | engage in Wildfire Network and USFS
Plans identify communities for CWPP FAM/
development MAFE
Study on human impact to Conductsocio economic and 2022 | MAFE/ MAFE/ 2
mangrove forests Environmentaimpact study of USFS States/
mangrove forests FSP&IPIF communiy
Study of forest health and Conductsocio economic and Medium 2022 | MAFE/ 12
seawater intrusion environmental impact study of USFSFH
seawéer intrusion and forests
Area of clearance for fire Implementfire prevention clearance High 2021 | National, State, 4
prevention 1015 ft wide strips MOJ, NGOs
PPUC
Fire breaks at priority sites Establishfire breaks and green belts MAFE/ DFR/State| 4,7
(areas ofepeatd fires) in in priority areas in Babeldaob USFS NGOs/
Babeldaob FAM community
Educational material Develop, print, and disseminate MAFE/ MAFE/PCG| 14,
Educational material on invasive USFSCE EEE'SMOE' 5
species and fire prevean, climate chang
the value of mangrove forests
andexisting forestrelated regulations.
Fire Suppression Plot Set up a fire suppression High 2021 | MAFE/ MAFE DFR/State/ | 4
demonstration plot for fire breaks and USFS NGOs/
FAM community

green belts
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States,
Forestry Unit,
NGOs,

and other
Sectors
(Public and
Private)
consistently
collaborate on
activates that
ensure forest
ecosystem
health with
resulting social
/economic
benefits

Healthy Forest
Ecosystems provide
services that benefit
society. Addressing
threats (such as
invasive species) to
the heath of forests

requires a
coordinated and
collaborative
response. Palau

must develop
mechanism such as
biosecurity

task force to
facilitate
implementation of
collaborative forest
solutions.

Forest health indicators Conduct comprehensvState 2022 | MAFE/ Palau 45,6
(degraded land, tree damage, | inventories using forest health USFS Forestry
invasive specie€RB, fire) indicators of HCV forests including FSP&FH eI e
show improving trend of HCV | habitats for endangered species IPAN/ USFS Y
forests (reflected in the Palau's State
State of Environment (SOE)
Report
Existence and # of mechanismg Develop a program to enhance 2021 | MAFE/ StateNGO | 4,5,
such as Forest Stewardship collaboration and institutional PCGCRE/ community | g 7
Council, Bio-security task strengthening for SFM Partners USFS
force, an open forum, and through a biesecurity task force ;:P"ﬁ‘\l':/AM
others to facilitate focused on forest health State
collaborative engagements in
support of forests
# of forest projects ForestAdvisory Councilwith All
implemented by partnerships | Partnerssuch as GEF Small Grants
or coalitions Program support susiaable forest
projects
area extent of invasive species| Invasive species identified, removed Highest MAFE/ 4.5,
showing a decreasing trend Andarea measured amaapped with PCGCRE 6,7
focuson top 20 worst species
(e.g.Macaquemonkey, CRBMikania,
Cycad scal€fruit flies etc.as
determined by
NISC)
Identify and test virulence of OrNV of PCGCRE 4,5
CRB in Palau 6,7
areal extent of forest and Burnt areas measured and mapped High MAFE 4
savanna fires show decreasing
trend
number and area of fire breaks| Plant fire breaks and green belts along 4,7

and green belts established

fire prone areas
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An official terrestrial Terrestrial information management All
information management system degloped and utilized
system is developed
FOCAL AREA 3. Enhance Public Benefits from Trees and Forests
Objective 1. Increase climate change adaptation benefits from forests
Outcome Policy Directive Indicators Actions Priority Time Fund Source¢ Lead Agency| Partners Issue
(USFS & Organization
other
programs
that
contribute)
Communities Degraded lands % Increasen forest cover: area | Propagate, collect and plant at least Highest| 2021 | MAFE/ MAFE/ State, All
experience exa@rbate the numberof nativetrees propagatq 20,000 saplings/year for rehabilitation USFSFSR| PALARIS | NGOs
minimum negative impacts of| planted andurvival rates programs witremphasis on native and FH landavners
impact and climate change. % reduction ; fruit bearing treesmap and monitor community Al
less instances | Reforesting bare (;’ re L:jc :jo? n darea 0 sites
of flooding slopes, eroded egradec 'anc
events during stream banks and | MaP of rehabilitated areas All
periods coastal zones number of urban agroforest Develop and implement urban Highest MAFE/ MAFE State, Palay 7
of persistent | strengthen the wate| 9arden plans agroforest plans USFSUCF Eﬁﬁﬂ?y’
rain and other | regulating services NGOs,
natural and that healthy forests PCGCRE,
manmade provide Cpgmhmtie‘
tﬁvefnts |rtnpact|n number of urban agroforest Develop mapand Medium 2023 | MAFE/ State, Palay 7
e fores gardens monitor urban agroforest gardens USFS Housing
UCF FH Authority,
NGOs,
PCAA,
PCGCRE,
communities
Palau reduced | Implement a "No amount of carbon stock stored | Develop and implement training Highest| 2021 | MAFE/ PCGCRE, | 1,5,
or mitigated its | Net Loss" Policy for| in forests (including module for estimatedarbon stocks/ USFsall ﬁtgtg's PAN.| 6
development development that mangroves) carbontrading and ecosystem services Ministry of
footprint impacts forests. forests ((e.g.-tree) Finance
Forest ecosystem | Potential ecosystem services | PES Value for impacted foressts High MAFE/ community, | 1 2,
services that would | value for forests estimated USFS ';‘r?\;j;‘g”ers' 5

otherwise have beer

sector

17




lost are replicated | Greenhouses and Greenhouse| Establid a greenhouse network High MAFE/ State, | All
elsewhere. Such Network established between states and partners to USFSFSP gﬁ?o"\)vﬂt:
that, development collaborate on increased inventory of private |
resultsin the native trees and plantsxpar sector,
removal of aract of greenhouse®stablish greenhouses NGOs
forest, the develope where needed
mustreplant the number and area covered of Native trees propagated, plantedd High MAFE/ All
same amount or forest trees lost survival rates quantified USFSFSP
grea:]er of forest in number & area covered of MAFE/ All
anot ter. area;o forest trees replaced for no USFSFSP
maintain carbon | et joss
mitigation capacity
Objective 2. Increase the contribution of forest to the economy and household livelihoods
Outcome Policy Directive Indicators Actions Priority Time Fund Sourceg Lead Agency| Partners Issue
(USFS & /Organization
other
programs
that
contribute)
Small scale Sustainably number and area extend of Conduct annual inventory/profile of Medium 2022 | MAFE/ MAFE State/USFS| 6
forest using small scale forest plantations | small scale forest plantations STATE / /PCGCRE
plantations are | local wood resource| (including fruit trees) USFSFSP
consistently to reduce market number of enterprises selling | Conduct annual inventory/profile of MAFE/ State/Private
providing wood | dependence on local wood products enterprises selling local wood products State (le\jvsr'lgfsss
fortbu!ldllng gnﬁgrted number of enterprises other Conduct annual inventory/profile of MAFE
m? erlads, ft UIt ”?gl than local wood products enterprises selling products other than
?r SF,> aln 'cra o rr:a en;’:lhs local wood products
or gauhs strengtnens our % increase of small scale Provide incentives and opportunities MAFE State/
g;%vg;pt?ctigrr?e Ie:(c:)(;g)rmy. the plantations and local wood for forest related businsss. Egg?gggs
X 9 businesses as part of GDP
and taurism marl development of ) . . . . .

#of economically valuable Review literature anihterviewlocal High 2021 | MAFE/ State 6
agroforestry : - : X : Historians
operations species providing economic experts to determine number of specieg PAN/ BNM '
(agriculture benefits of economic and cultural value IlIJDSIFF-SI':SP

varieties and tree
species) and small
scale forest
plantations build
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resiliency into these
livelihood options.

Visitors and
residents to
Palau
participate in
tourism
activities in
forests of
Palau
including
terrestrial
PAN sites

Diversifying Palau's
tourism to include
forest based
recreational

activities grow
Palau's torism
portfolio and
increases tourism
revenue streams.

The Bureau of
Tourism (BOT)
must actively

facilitate
partnerships
between the tourism
sector, and state an

PAN and forestry
sector in support of
forest tourism
product
development

Trained Foestry Staff Forestry staff trained to develop, Highest MAFE/ Palau 6,7
implement, and report on FS and UCF USFSFSR E?;fes”y’
projects with landowners and UCF communty,
community landowners,

Number of PAN sites and other| Develop ecotours and reforestation Highest PAN/ private 5,

sites with viable forest related | activities USFSFSP sector 6,7

tourism products (bird

watching tours, reforestation

activities

number of recreationglublic Public areas (State and National Parks) Highest MAFE/ 7

areas landscaped with native | are landscaped with native trees and USFSUCF

trees and plants plants

Increase in production Effective managemer®& marketing High 2022 | MAFE/ 6

economically valuable trees for| trainingfor landownes of economically USFSFSP

timber, food, and medicine valuable trees for timber, fopdnd
medicine

Economically valuable trees Conduct nationwidepatial analys of MAFE/ 2,6,7

are mapped Casuarina coconut, mahogany, and USFS

nationwide andandowners other important treeand land

identified for potential ownershipother using

technical or financial support | Aerials & IKONOS, LIDAR & SAR,
andgroundtruth information

number of forest recreational | InterviewState offigals and Medium PAN MAFE/ State, BNM,| 6

tourism products available for | entrepreneurs to determifaest PAN community

L . . leaders

visitors and reidents (food products available

tasting, bird watching, botanical

gardens, historical/cultural)

amount of revenue generated | Interview State offials & 2025 | MAFE MAFE State/ | 6

from these activities entrepreneurs to determine revenues community
generated

Ecotour trail at Nekken Design, developmplementan MAFE/ USFS 6,7

Station Demonstratiorecotour GEF5/

at Nekken State
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promotional material for two Collaborate with NGOs/partners to MAFE/ BNM, 6,7
norrtimber products develop/ disseminate promotional USFS CE EgggRE'
materials for at least 2 ndimber
products (cultural or medicinal use)
List of projects developed Create a list of projects that can be MAFE/ State/ | All
donerelated to sustainable forestry USFS community
Educational materials Educational and awareness materials | High 2022 | MAFE/ PAN/State/ | All
are developed (posters, radio shows, vi USFSCE PVAI
communlty
Objective 3. Improve the quality of fresh water supply via forests
Outcome Policy Directive Indicators Actions Priority | Time | Fund Sourcg Lead Partners Issue
(USF% Agency/
other Organization
programs
that
contribute)
Drinking water | Health forests are a| Decreasing levslof turbidity Desdgn and implemena monitoring Highest| 2021 | National | MAFE/ PPUC/State| 3
source part of Palau's & bacteriaandareas of program in upper watershethat are Congress | EQPB Svee"?:rshe g
watersheds are | water supply obstructed water flowy fallen | drinking water source Alliance
formally infrastructure. State| trees, or overgrowth of (Ngerikiil Watersheds atop priority)
protected and national herbaceous plants
through special | governments mst Areal extent of rehabilitated Propagate, plangndmonitor survival Highest National | MAFE/ EQPB/PPU{ All
management | take action to bare sil/slopes in drinking rates of rehabilitated bare soils Congress | State \E/‘ve;?:rshe d
or other land | maintain or water source catchments Alliance
;ﬁz g?g'gggg?n ;?;i?:lte\l:/;er Educational materials Develop, produceand dissminate Highest MAFE/ MAFE/ PPUC/State| All
. 9 educational materials on fresh water EQPB/ | EQPB INGOY
active source L . PPUC Communitie
sources and their importance linked
management watersheds to . . .
with potential ecosystem services of
ensure water acces
for all. - forests — - - —
Number ofcommuniy Communities identify and remove Highest State State Communitie| Al
activities& areas that reduced | obstructiongo waterflow PPUC/State
obstruction of waterflow from
natural or marmade causes
State Land Use Plan integrated Develop and/or implement Séal.and High 2022 | National | State/ MAFE State/ Belay Al
with Fresh Water supplies Use Plans Congress X‘fﬁ‘;‘:‘f:e‘j
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Comprehensive State Forest | Integrate water supply into State MAFE/ State State/PPUC 1,2,
Management Plans integrated | Forest Management Plan USFSFSP E(?ggumtie‘ 3,
with Freshwater supplies ]
Increase in storage capacity Assesandconduct deasibility study Medium 2025 | National PPUC/State| 1,2
and distribution of drinking of watersheds to identify, design and Congress
water construct water storage and /PPUC/CIF

distribution lines
Number of point sources of State and EQPB identify and eliminate State MAFE/ PPUC/State| 2
pollution identified and or mitigate point sources of pollution EQPB NGOs/
eliminated Communitie
Zones surveyednd mapped, | Establish Zone 1 and Zone 2 buffer High 2022 | State/ MAFE State/ | 2,4,
areal extent, areal extent of zones and remove invasive species MAFE ﬁoergmun.t,e 5,
removed invasives from these zones S
Location, numberand aerial Install fire breaks at areas of repeated State/ 4
extent and fant composition fires MAFE/
of fire breaks BPS
Assessment of Need Conduct an "Assessment of Need" for | Medium 2026 | MAFE/ MAFE/ 35
Completed Forest Legacy Program and other STATE STATE

funding f ts from privat [USFSFLP eQrel

g for easements from private PPUC
landownersdr permanent buffer areas /USFS
of high priority upper watershed areas INGOs
/Landowner

Location,number,and aerial Reforest areas of Rui& non-point 2025 State/ 3
extent and plant composition | sources of pollution identified in ’(;IOGmOr:l/J ity
of reforested areas Ngerikiil Watershed
water quality results Water monitoring of pre and post MAFE/ 3
pre and post reforestation reforestation areas EQPB
Watershed Develop one watershed management PAN/ MAFE/ 3,5
managementlan plan for a terrestrial PAN site each USFSFSP| PAN

year
Education Materials on Develop educational modules for High 2021 | MAFE/ MAFE NGO's | All
Watershed Value curriculum, video, poster on value of 52ESBéE community

watershed forests
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Introduction

The Republic of Rau is a small yet diverse island nation similtasizeto its neighboring islands in the

region. The relatively small size and isolation of island nations linked by large bodies of water directly
relates to the issues, challenges and opportunities is&timhs share. The rapidly increasing population

is placing high demanand threatd n Pal aubs forests, whether for w
water, or large farms. Infrastructure to support an increasing population is expanding intogondests

savanna causing the loss of these resources and services they provide as watersheds and for traditional
uses. Forests serve as carbon sinks that mitigate the impacts of climate change and need to be
safeguarded by all nations.

Due t o P apomulatibns masynpaoplé in the environmental field collaborath@samerojects

and initiatives Thereforemembers of the Urban and Community Forest Council also serve as members
of the Forest Stewardship Coordinating Committee for the 2021 FAP wltimgdditional technical

experts and community leaders. $amembersalso commonly known ate Forest Advisory Council
werethe main technical contributor to this repdihe council has members who work within the
communities and brought their conceand issues forward during meetings.

The impact of climate changelated incidents (super typhoons etmiipled with populatioshifts

(different rates of growth or loss in each state of Palétih) a trend toward migration to urban arpase
increasing threats as a result of storms, flooding and landslides, droughts, fire, deforestation for timber,
invasive floraand fauna, and increasing reclamation for development and crop production. Managers are
increasingly challenged to address these thieats effective and efficient way that will ensure that
availablefunds resulin positiveoutcomes that mitigate impacts and that enable islands to adapt with a
focus on their most vulnerable forests habitats.

This assessment a nrestcynditons aiRl arénds arfd slelireatas prieritytruraf and

urban forest landscapes from whitle 2021nationwide strategyasdeveloped. The focus of this
assessmentis based uponthigge i or i ti esd el igi bl e f oconsetddS DA For ec
working forests; protect forests from harm; and enhance the benefits from trees and forests. This
geospatiabased assessment used the best available data to describe forest conditions on all ownerships in
theRepublicand to identify forest related bdits, servicesand threats to forest resources. This

assessment highlights issues and trends of concern and opportunities for action and delineates high
priority forest landscapes.

Spatial datayaps existed fathe States of Angaur, Peleliu, Kayandgbnsorol and Hatohobei and parts of
Koror. Spatial data gaps existed fizes of tre@lantationsand sizes oforest habitats of endangered
speciesMany infrastructure projects havet yetbeenmappedThere are alsoantour datagapsfor sea
level rise issues forlamate changevhich requirecontour of0.5meteralong the coastlines of the
Republic. Thesespatial gaps existed for the 2010 SWARS.

The20212030Republic of Palau Statewiderest Action Plamvas developed around the issues facing
theRe p u b | i cafddreefresourees tather than based on the forest resources themselves. With input
from the community at all levels, tii#Evision of Forest, Land, and Water Managem@fLW)program
managersdentifiedseven primary issues of rural ardban forests in the Republic:

1) Climate Change

2) Population Growth and Urbanization
3) Water Quality and Quantity

4) Wildfire Prevention
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5) Conservation and Protection
6) Sustainable Use of Forest Resources
7) Urban Forest Sustainability

For each issel areas of priority wergetermined using existing geospatial data and the outcome of
discussions during the two workshops and with members of the Pahdsbry Council. The following
paragraphs summarize each of the seven issues:

Issue 1Climate Chage

In the past decadthe impacts of climate change have been affecting all forests of Falawsuper
typhoong(Super Typhoon Bopha in 2012 and Super Typhoon Haiyan in 28t/®hoon yphoon

Surigae in April 2021)and severe droughts, storm suegel sea levelrisefi@i mpact ed Pal aud:
Coastal forests are being laiteto shorelineerosion Lowland forests along steep slope are being lost to
massive landslides after extreme rains. Sea level rise is causing seawater intrusion iddaso ga

Heavy rains and winds are toppling large trees. These extreme weather conditions are leading to the
spread of invasive specii#go areas wherforess are opened up or taro patches or agroforest are
abandoned due to crop loss causedguper typbons, extreméroughs, and subsequefites after

extended periods without rain. Climate Change is a cross cissingthat will be discussed in each

issue. This section will focus on urgent problems related to climate cltaogght, heavy rainfall,
typhoonsJandslidessea level rise ahcoastal erosionRapidsite-specificassessments of the impact of
climate change on our forestfter a major event like a typhoon, drought and heavy rainfall is needed.

Issue 2 Population Growth and Urbanizan (Mitigating Effects on Natural Environment)

The Republic of Pal aubs c¢ o mnThepbpulitiensof Palauds egfimatedi n g
17,661 in 2015A total of 12, 538 were Palauar8f7 were dual citizens, 299 were US citizens, 28w
Chinese, 522 were Bangladeshi, 181 were Japanese, and 315 were from the Federated State of Micronesie
(FSM) and 3, 204 were others. In 2015, 2,337 people had legal residence in the Phi(ippieasl. of

Planning and Statistic2016; 2018Census oPopulation, Housing and Agriculture fibre Republicof

Palau).An estimated 78.7% of the population lived in urban areas and 21.3% lived in rural areas. The
population density was 109 people per square mile in 2015. The largest population (66%) &nd densi
(202/kn?) is in Koror State. Changes in population distributietween 2012 and 20¥hows increased
populations in Hatohobei (150%), Ngiwal (24.8%), Aimeliik (18.9%), Ngeremlengui (13.3%),

Ngerchelong (12.5%pandNgatpang (9.7%)Theaewas low populaon growth inNgchesar (1.4%nd

Koror (0.8%). The increase in Ngiwal and Aimeliik maytberesult of new housing projects in these

states. A decrease in population size was found in Kayai2$:9¢6), Ngaraard-8.8%), Angaur{8.5%),
Melekeok ¢7.4%), Ngardmau-.1%), Airai £3.2%) and Peleliut-1.0%). The decrease in Kayangel may

be result of the impact of Super typhoon Haiyan in 2013. The decrease in Angaur and Ngaraard may be
the result of Super typhoon Bopfide local population growth ratetheen 2012 and 2015 dropped to

0.9%. The tourism industry dropped drastically since the spring of 2021 due to the COV19 pandemic.

Housing developments within critical watersheds have led to concern because of the potential impact to
water quality. Commnity leaders need proactive management tools and technical support systems to help
prepare for the impacts this growth will have on the forests. Geospatial airaB@irevealed that

areas of higlpriority for reforestatiorwere the city of Koror, Kimor State, the Ngerikiil Watershed in

Airai State, the National Capitol in Meleke@nd Ngarchelong Stat&.hese locations continue to be

priority areador reforestation awell as new housing developments in the states of Aimeliik, Ngiwal,
Ngeremlenguiand Melekeok StatePopulation growth and urbanization is a cross cutting issue related to
all other issues.
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Issue 3Water Quality and Quantity

In the Republic of Palau, freshwater quality and quantity is overall good and plentiful; the challenge ha
been in storage and distribution, especially during periods of drouidig.main source of drinking water
for Palauds popul at i &nR2010, the dstimatedNogakedemaidifar wateMtakiorerr s h e
was 1, 460,000,000 gglincludingwasteand inefficiencies (Kitalong 2012). From 2014 to 2017, PPUC
reported sales ranging from 730,000 to 800, 000 gal/y. This decrease may infer that the system is more
efficient with less leakage and lower consumptteach State in Babeldaob has a sourogaiér. The

outer states have ground water and wells. It is critical that these sources of water be protected and
upstream of pumping stations be protectBdsuring that the newly established buffer z(2@20 EQPB
Marine and Freshwater QualiBegulations) forrivers is implemented through reforestation activities of
bare areas upstream of drinking water intake areas and upper watstghatss natural filtration and
improved water quality within each watershed.

Issue 4 Wildfire and Public Safety

The Division of Public SafetfDPS)is tasked with the responsibility psevent anguppress wildfires.

At the peak of the spring 1998 drought during the ENSO Event, there were daily fires throughout
Babeldaob. The main challenderingthe 2016droughtwasthe lack of access roads and sources of
accessible water to suppress these fires. This continues to be a chdllarigg.2012 to 209, the

reasons for burning were hunters (3383on (31%)farming (22%), governmeaictivities(8%),

cleaing of vegetation(3%), brushpiles (2%), and building (1%) (Dendy et al. 2019)Primary factors

that relate to high incidences and intensity of fires are population growth, changing |aamdase,

increag indrought frequency. There is a need for more enfoere officers and trained firefighters,
equipmentand community education and awareness. Vulnerable areas are those near infrastructure with
limited access for fire trucks and lack of sufficient supply of water. These areas are either far from fire
staions or fire hydrants and mainily savanna areas. Often these areas have easy access via the national
highway yet relatively far or remote from village centers.

Issue 5 Conservation and Protection

Forest protection and conservation is critical tespree terrestrial biodiversitandprotect watersheds

which are a source of timber, medicine, food, and a habitat for wildlife. The forests are threatened by
population growth, land fragmentation, fire, and invasive species. Geospatial analysis rtbetaeths

of high priority were the upper watershed areas, and main water sources in Palau (Refer to Issue 3). Palau
has aboufl46endemic plant species confinedaio area o#53knt. About 15% of these are only known

from type collections.n 2009, 626 of these endemiosere considered Data Deficient (by IUCN

standards), By 2013, 16 of these species were assesseatffitient data for establishing a rést

categoy, reducing Data Deficiency by 20% (Costion 201Bhe International Union for Consetion of

Nature (UCN) Red Listing of endemic plants is important because of threats of habitat loss,
developmentand climate changeKnowing which plants are most threatened will enable effective
biodiversity conservation in Palau. Approximately 51cspee s of Pal aubdés endemic ¢
given a preliminary IUCN redisting category.

Issue 6 Sustainable Forest Resource Use

The 2018 Sustainable Forest Management P@BEWMP)provides a roadmap for sustainable forest

resource usélhe faests of Palau provide food, timber, medicine, materials for arts and crafts and
recreation for the communityPopulation growth, ownership shifts, and new residential development

have impacted the forest landscape. There is more demand for nativedtese good timber trees such
asGmelina palawensifor building homes. However sustainable harvest of local wood with an active
replacement with local propagules has existed for many generations. Promotion of sustainable harvest of
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top timber trees foiocal use through proper site management has been ongoing with private landowners.
Historically, Nekken has planted two species of mahog&wietenia macrophyllandSwietenia

mahagon) because of their fast growth rates. The coctneet Cocos nuciferais a cultural key stone

species with over3luses that is an invaluable resource to P@alick and Kitalong 2020)Old coconut
plantations have existed in Palau since the German Administration over 100 years agolat can
replantedwith younger tregandsustainably managed for an increaspriduction. A comparative

analysis of the forest inventobetween 200and 2015how a decline icoconut plantations that is

attributed to the impacts of typhoons (Demtiyal 2021 in prep.

A smallscalecoconut oil processing plaim Ngchesar State demonstrated d@torut oil production as

a village industnhas potentialThe Ngchesar State plant was operational and then closed down. Super
typhoon Haiyan destroyed the newly constructecbnut oil preessingplant in Kayangel in 2013. This
plant ha not become operatiahwhen the typhoon impacted the entire islaHdwever small home
industries are still in operatioft.is important to provide ongoing support for small scale coconut oil
processing.

Over404 plantspecies arased for local medicineonstruction, weaving, decoration, food, and

customary practices (Balick and Kitalong 202@isitors curious about traditional forest resource use
support ecaourism programs that sustain forests thyioout the world. The unique craft of storyboard
carving, as well as the construction of the bai, tools, baskets and traditional clothing are reliant on forest
resources and play an integral role in sustainable tourism. Agro tocoigimues to beromotd

throughout the regiorAs visitors and the local communignjoy demonstratiaof local food

preparatiorand tasting unique foods of Palau.

Issue 7 Urban Forest Sustainability

With thenational highway completed, resideate slowly building andelocating to their private lands in
BabeldaobThe urban center of Koror and Ainaereexpandhg at a slower rate compared to other states
into Babeldaobandmoredistantforested areaare being converted to urban arddsre and more

impervious surfacexists in Koror and Airai. Widening the main road of Kaaiod the construction of

more secondary roads in Babeldaob fessilted in the loss of many large shade trees including large
mango trees. Trees provide health and environmental benefits tirapar&ant for goodjuality of life

for Palauan communities. It is critical to plant, care for and conserve trees in the communities where
Palauans live, work and play. Koror and Airai are very high or high priority for focusing future programs
of urban brests. As housing developments are growing in Babeldaob, there is a priority to develop urban
forests within these new housing communities. Public parks and recreational areas have expanded in the
states of Palau thaerveas learning centers aboutdst trees and their uses. The landscapes around the
schools provide shade and outdoor learning about native trees and plants. The PAN sites have begun to
establish visitor centers with agroforests and small botanical gardens for residents and visitors.

Purpose of this Document

USDA Forest ServicState and Private Forestry (S&)Hmancialassistanceans upport Pal aubs
program tashape and influence use of forest land to optimize benefits from trees and forests for both
present and future gera¢ions. The USDA Forest Service (USFS) worked closely with the National
Association of State Foresters (NASFetatnpower each fAstated forestry p
write a Forest Action Plan (this documeimt2010 and again in 202d:

Examinecurrent conditions and trends affecting forest lands
Review existing S&PF programs to determine how best to address threats to forests
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Develop a strategy for delivering a relevant and meaningful set of S&PF programs and
opportunities

State and Private ForestryfiNationald ( US) RndiObjectivasi e s

1. Conserve working forest landscapes
1.1. Identify and conserve high priority forest ecosystems and landscapes
1.2 Actively andsustainably manage forests
2. Protect forests from harm
2.1. Restore firmdapted lands and reduce risk of wildfire impacts
2.2. ldentify, manage, and reduce threats to forest and ecosystem health
3. Enhance public benefits from trees and forests
3.1. Praect and enhance water quality and quantity
3.2. Improve air quality and conserve energy
3.3. Assist communities in planning for and reducing wildfire risks
3.4. Maintain and enhance the economic benefits and values ofriceEsests
3.5. Protectconserveand enhance wildlife and fish habitat
3.6 Connect people to trees and forests, and engage them in environmental stewardship activities
3.7. Manage and restore trees and forest to mitigatagaqut to global climate change

Methods for SWARS

Overlay spatial analysis of up t@1nput data layers @re identified by the technical teampiaduce
maps for each of theissues.Criteria for each layawvereset primarily by PALARIS with iput from the
Forest AdvisoryCouncil technicateam.Meaningfulspatial analysisequired3-5 layers vegetation, soil,
rivers& streams, and infrastructure. Specific layers were only used for a giveassmliews:Issue 1
Climate Changdow elevatbn areas and areas of slope failulssue 3 Water Quality and Quantity:
priority watershedayer, Issue 4 Wildfire Preventionuoint locations for areas of chronic wildfirdssue
5 Conservation and Protectiamportant forest areand habitats foendangered speciekssue 6
Sustainable Usgilantations for coconut, mahogany, dssuue 7 Urban Foreststher trees and urban
forest projects.

The Republic of Palau Forest Land Assessment (PFLA) is a cooperative project of the Republic of Palau
forestto identify important lands across the landscape where future efforts in rural forestry assistance
should be focused\ national project implemented BAFE entitledintegrating Biodiversity Safeguards

and Conservation into Developmédanded through the I@bal Environment Facilitys working with the

States of Ngiwal, Ngeremlengui, Ngaraard, Ngardmau, Ngarchelong, and Melekeok through a Babeldaob
Island Joint Coordinating Body (JCB) to develop State Master Plans and State Planning Commissions
that is condating spatial analysis for Babeldaob Island that includes forests. This project is conducting a
morein-depthspatial analysign Palau for BabeldaolI he land use guidder Babeldaob include a series

of base mapdeveloped in coordination between B, PALARIS, and the States througtseries of
consultations and ground truthing exercis&se of these maps is used under Issuf BE2se maps are

still under development with the States.
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Data Gaps

Spatial data gaps exiflr the States of Angaur, Peleligayangel, Sonsorol and Hatohopend parts of
Koror. Therefore, spatianalysis was done primarily for Babeldaahd aerial and satellite imagery was
used for other stategith data gapsSpatial data gaps existed for the size and locations and figokn
fires, sizes of tree plantations, sizes of forest habitats of endangered species. Infrastrugaps data
existed as new development was yett mapped. Contour data gapsttuesea level rise issu# climate
change requir®.5-metercontoursalong the coastlinet better prioritize areasf the Republic.

Physical Features

The Republic of Palau became an independent nati
on October 1, 1994n part with the implementation of
the Compact of Free Association between Palau an
the United Stateof America.

Palau stretches from about 2 to 8 degrees north

latitude and 131 to 135 degrees east longitude. It is

about 500 miles equidistant from the Philippines to t

west and from Papua New Guinea to the south. It g)a[au
consists of more than 340 islandyich only 9 are ¥
inhabited. These are, from Northeast to Southwest: A” ch lpe[ago
Kayangel, Babeldaoincluding the southeastern rock

islands Kororincluding the rock island$eleliu,

Kayangel "

Angaur, Sonsorol, Pulo Anna, Hatohobei, and Heler gﬁ ‘

Reef. Most of the islands are wdlcanic origin, and Nosremtrcy USSR 3"

others are of raised limesto(fegure0.1). Babeldaob Naamang s

is the largest island, making up 80 percent of the tot Aimas f* Piback

land area. Babeldaob Island consists of ten states - K

Airai, Aimeliik, Ngeremlengui, Ngarchelong, ke T S

Ngchesar, Melekeok, NgiwaNgaraard, Ngardmau

and NgatpangThere arel6 States in Palau. . iyt
Palau coverg15 kn¥(160sq mj of land area S
including rock islands. The surrounding sea area is

very large, including an exclusive economic zone o
extending over 237,858 mi Koror with aland area
of 7.1sq miis the most densely populated staien
thirds of the population reside Koror. Koror lies just
south of Micronesiads s
Babeldaob, which contains 153 square miles of g, Honcbet (%
undulating forests, grasslands, rivers, ewfalls, —

wetlands, mangroveand some of the most beautiful| Figure0.1. Map of Palau Archipelago showing
stretches of beacheBhe Capitol of Palau is in the 16 States. Sa@: Imagineering Palau.
Melekeok alonghe east coast of Babeldaob.

Peolelu

Pal auds distance to m&jadraudist ide stiamcrea u tois analj omi
(mi): Guam (722 mi), Hong Kong (1,739 mi), Honolulu (4,449, riwlanila (528 mi), San Francisco

(5,751 m), Shanghai (1,67ni), Sydney (3,31%ni), and Tokyo (1,890 mi). The Palau Island is 9

hours ahead of Greenwich Mean Time. Palau is in the samedimeeas Japan.
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Forest habitats

The Republic of Palau is relatively small yet diverse with several halitetslora of Palau shares many
common species with the Philippines and h\dalaysia, the source of biodiversity for this part of the

world. Each bthe forest types are best described as a complete habitat with unique soils, vegetation,
landscape location and associated biological communities. Forest species composition in Palau is related
to the soil type among other factors. Volcanic soils aradan Babeldao\gerkebesandgValakal and

Koror. Coral limestone soils are found on Peleliu, Angaur, the Rock Islands, Kayangel and the Southwest
|l slands. All forests in Palau are classified ger
they are below 300 meters in elevation and rain forests because Palau receives about 380 cm of rain
distributed throughout the year. The volcanic islands support a primary vegetation type which is a mixed
species lowland tropical rain forest we call volcdoiest (previously referred to as upland forest in Cole

et al., 1987). Also on volcanic islands are swamp forests which are found on soils that are inundated with
freshhwater. Mangrove forests are found along most of the coast of the volcanic islangaraetyon

limestone islands in salt or brackish water. Savanna grasslands are found where the forest has been
removed, typically along the ridges. The coral islands support vegetation types which are species rich and
variable; these include the limestdoeests, atoll forests and strand vegetation along the coasts.

Limestone islands also have limited areas of mangrove forests along the coastal flats mostly on Peleliu
and on certain Rock Islands (Cole et al., 1987). There is some amount of overlapes spteeen the

different forest types or habitats. Many species have adapted to both extremes of limestone soils and
volcanic soils that have highly varying pH regimes.

Freshwater swamp forests

Freshwater swamp foredend to occur slightly inland of mgrove forest in areas of fresh or slightly
brackish water and in wet lowland areas or along the riparian Zhisesensitive forest habitat represents
the least amount of area of all forest types and requires prote@t@dominant canopy species in

swamp foreswvary withtheir proximity to salt water and other topographic considerations, such as
ripariansites versutowlandsitesnear the coastersusinlandsites The other layers of this forest vary

less. Typically, the forest floor growth is predoantly the seedlings of the dominant trees. Species
commonly found in freshwater swamp forestsBaeringtonia racemosa, Calophyllum pelewense,
Campnosperma brevipetiolata, Cynometra ramiflora, Horsfieldia irya, Pandanus kanedmiche,
Stemonurus ammuh disturbed areas or open arétBiscus tiliaceusandMacaranga carolinensiare

found extensively. In the moist ravines and riparian areas, dense and diverse forest vegetation occurs
including Barringtonia racemosa, Colona scabra ati@é poison tre€Sanecarpus venenosA.common,

but not universal, trend of the zones of large swamp forests from upland to mangrove has been described
by Canfield et al. (1992) &@alophyllum, Stemonurus, Pandarassociation as transitional between

inland mangroves and th#orsfieldiaforest.

Volcanic forests

Volcanic forestsare onbasaltsoils these lowland forests are denseilti-layered,and structurally

complex encompassing distinct subtypes of forest in undisturbed ecosystems. The volcanic lowland

foreds are considered the most species rich in Micronesia (Stemmermann, 1981) and have the highest rate
of endemism. It has also been previously noted that the species composition varies with topographic
richness (Canfield et al., 1992). Forests on ridges higVeer species diversity witdaranthes

corymbosabften dominant, whereas forests on the slopes and in valleys are less diverse and dominant

with Campnosperma brevipetiolatandthe understory palnRinanga insignisForests of Palau are
heterogeneous, thi no distinctly dominant species. Thare landscapeshere dominant climax species

prevail. TreespecieslsoincludeAlphitonia carolinensis, Calophyllum inophyllum, Calophyllum

inophyllumL. var.wakamatsui, Elaeocarpus joga, Gmelina palawendaranthes corymbosa,
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Pterocarpus indicus, Rhus taitensis, Semecarpus esogrserianthes kanehirdeodergvar.
kanehirag Atuna racemos®&af. subsp racemosa, Cerberapp, Fagraea ksid, Horsfieldia palauensis,
Manilkara udoidoandMyristica insularis.Undeastorytree peciesalsoinclude Osmoxylortruncatum
andPandanus aimiriikensis.

Mangrove forests

Mangrove forestsomprise a dense forest which grows in brackish to salty water along a narrow strip of
the tidal zone near the shore. Mangrove forestsvalespread around Babeldaob and found in the low
lying, coastal, muddy seashorbays,and estuaries. Mangrove forests are found in the Rock Islands,
along thecoasts and thedge of marine lakes. Mangrove®vide potential ecosystem services as

follows: abufferthat reduces the impacts fr@torms andgurgewaves along coastal areasursery

habitat for marinend terrestrialife, and filterfor runoff exiting terrestrial ecosystems. The filtration that
mangroves provide helps to sustain coral egef fish habitat by reducing siltation. The mangrove forests
include over 24 different species. The species found in mangroves idslicg@nia marinaubsp.

marina, Bruguiera gymnorrhiza, Ceriops tagal, Dolichandrone spathacea, Excoecaria agallocha,
Lumritzera littorea, Rhizophora apiculata, Rhizophora mucronata, Scyphiphora hydrophyllacea,
Shirakiopis indicus, Sonneratia albandXylocarpus granaturand thepalm Nypa fruticansSmaller
plantsincludeDalbergia candenatensis, Derris trifoletand the érnsAcrostichum aureurand

Nephrolepis acutifolia.Mangrove trees adapt to a muddy saltwater environment by producing specialized
prop roots for structural support, knee shaped pneumatophores or conical roots for gaseous archange
buttress roots fdboth structural support and gas exchange.

Limestone forest

Limestone forestegetation types are found on limestone islands and outcraipsy on Peleliu, Angaur,
the Rock Islands and Airai. On the Rock Island limestone substrate of the coral rockatiie matter
from the vegetation forms a thin layergdfil in places in which the vegetation grows. The karstic
substrate is steep, poroasid rugged. The specieish forest includegdidia racemosa, Badusa
palauensis, Barringtonia racemosa, Bikkia paasis, Clerodendrum inerme, Cordia subcord@igcas
micronesica, Cyrtandréodaiensis, Eugenia reinwardtiana, Flacourtia ruk&ioll. & Mor. var.
micronesica, Garcinia matsudai, Garcinia rumil(@aneh. varcalicola, Geniostoma sessile, Guettarda
speciosaHydriastele palauensis, Intsia bijugixora casei, Meryta senfftiana, Morinda latibractea,
Pandanus dubius, Pemphis acidula, Pleomele multiflora, Polyscias grandifolia, Pouteria calcarea,
Pouteria obovata, Premna serratifolia, Psychotsj@, Rinorea bagalensis, Scaevola taccada,
Semecarpus venenosa, Soulamea ansandlarenna sambucinéorst.) varoweniana.

Atoll and Coastaforess

Atoll forests are usually found in the interior of larger and wetter atolls along sandy or rocky coasts and
generaly behind strand forest but can be mixed with strand species. The transition from strand to atoll
forest is often gradual and indefinite. Species commonly found include an outer fringe of the shrubby
Scaevola taccadgorrai or kirrai),Heliotropium foerherianum(rirs) ard Sophora tomentos@udurs)

Along the rocky limestone coastlines the tREsmphis acidulé&s common. Casuarina equisetifolia

(ngas) is common at areas of human settlement and expand into adjacent areas. Other atoll and coastal
plant sgcies includeCalophyllum inophyllunfbtaches)Cordia subcordatgbadirt), Hernandia sonora

(doko), Gudtarda speciosdbelau),Pandanusspp.Pisonia grandisTerminalia catappgmiich),

Morinda citrifolia (ngel),Ochrosia oppositifoliguaoch) Hibiscustiliaceus(chermall),Ficusspp. and

Premna serratifoligchosm). Coastal forests along Babeldaob include a similar flora.
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Agroforest

Agroforest are forests consisting of areas under cultivation for fruit and food crops and trees and wood
products Agroforests are often a mosaic of manmade landscapes that are integrated into the natural
landscape. Traditional agroforests of Palau have complex irrigation systems with organic fertilization.
The depth of soil for taro production within these systems eandre than one meter

Coconut plantations

Coconut plantations are agroforests dominate@dgos nuciferdlius) that were cultivated in large

plantations during the German, Japanese and American administration. Copra, a product of coconut was
a majorindustry during the German period. Today many of these plantations still can be found
throughout Palau.

Casuarinaforests

Casuarindorests are dominated I§asuarina equisetifoliéngas) which is a coastal tree common in sand

and coral rubble that ften near thdigh watemark but can be found in both limestone and volcanic

soils and as part of the coastal strand vegetation. The southern states of Angaur, Peleliu, and the Ngemelis
Complex are dominated by lar@asuarinatrees. Some of the roclasids are now dominated by this

species. This tree can also be found in Babeldaob in areas where coral fill was used to either reclaim reef
or build roads. The wood @asuarinais used for posts, handicraftad fuel. Thimativetreeis ahighly

adapable species and can grawpoor soils and marginal habitats. The needles can inhibit growth of
othernative trees.

Mahogany plantations

Mahogany plantations consist of two species of tall treegt&nia macrophyllandSwietenia
mahogam Sincethe Japanese administration, mahogany has been actively planted as a stomgerof
with many small plantations and larger plantations of over 100 acres found in Palau.

Urban Forest

Urbanforests are near homes and infrastructure in highly populatedsaitaas Koror and Airai State
and areas with higher densities than the mean for a givenNditee and introduceddesin urban areas
included64 species and 37 families (Kitalong, 200The most common trees inclulfangifera indica
Areca catechuCocos nuciferaTerminalia catappaSwietenia merophylla, Spondias pinnatéitimel),
Plumeria obtuséchelilai) andArtocarpus altilis(meduu) Other important trees and shrubs weresa
spp.,Persea american&yzygium aqueurandNephelium lappaceunhess common trees included
Carica papayacCitrus spp.,Psidium guajavaAnnona muricataPremna serratifoliaAverrhoa
carambola Muntingia calaburaandBambusa vulgarisDecorative bushes and plants inclu@atdenia
jasminoidesHibiscus rosasinensisandCordyline fruticosalLarge treesbservedncludedSerianthes
kanehiraeFosb. varkanehirae Falcataria moluccanaCananga odorataSamaneap. and
Campnosperma brevipetiolatRhizophora mucronatandCalophyllum inophyllumvere found near
homes adjacéno the mangroves and coasts.
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Volcanic steep slopegbm forests

High basaltic outcropidges represerit% of Babeldaolforests and are dominated lhetpalm
Heterospathe elataar. palauensigdemailei obeokl) and alsadominates steep clifis limegoneforests
(Costion and Kitalong 2006).

Savanna grasslands

Savanna grasslandsth associated trees occur on volcanic soil substrates where the primary forest has
been removednd some are naturally occurrifighere are over a dozen endemic savanndespec
suggesting that there may have been some isolated pockets of native s@kiaross of native forest
resulted in soil erosion and degradation decreasing the probability of forest regeneration. The savanna
systems persist due to repeated periodiccBrgsed by humans. Savanna is found throughout the island of
Babeldaob and in areas of Koror. The vegetation consists of grass, sedges, fernsrshaufisy

scattered trespecies including some endemic species. Trees and shrub species that grdwarshthe
savanna ecosystem are potential reforestation species. These species Cuhuchesonia bartramia,
Morinda citrifolia, Morinda pedunculata, Mussaenghilippica, Pandanus tectoriu®racaena

multiflora, Symplocos racemosar. palauensis, TimoniusubauritusandTrichospermum ledermannii

and Calophyllum inophyllum var. wakamats@hrubs often found includeecaspermum parviflorum,
Dianella carolinensis, Eurya japonicBhun. var nitida, Hedyotis korrorensis, Melastoma

malabathricum, PhyllanthugalauensisPracaenamultifiora, Spathoglottispp., andVikstroemia

elliptica. Forestsavanna edge species are exposed to lightehan the surrounding forest and included
Alphitonia carolinensis, Calophyllum inophyllumvar. wakamatsui, Fagraea ksiGarcinia matudai,
Dracaenamultiflora, Pouteria obovatandRhus taitensis.

Statusand Trends of Forest Resources

MAFE Bureau ofEnvironment(BOE) Division of Forest, Land, and Water Managem@&#%LW) in
cooperation with the US ForeServiceconducs forest inventories to measure the status of all the forest
resources in the state. The goal of the Forest Inventory and Analysis (FIA) program is to determine the
extent, growth, composition, mortality, and health of forests as well as land use chahpeteatial for
wildfire in the Republic. The inventory consists of a serigs6gfermanent survey plots established in a
grid pattern across the Republic that sueveyedevery10years.

Forest Surveys

Cole et al. (1987) estimated a forest coverG8f8ncluding agroforest and secondary forest vegetation
and 20% nofforest vegetation. Donnegan et al. (2007) estimated a forest cover of 82% including
agroforest and secondary forest vegetation and 18%amnest. Cole et al. (198 Thapped412 knt with a
canopy threshold equal to or greater than 30% using 1976 aerial photography. Donnegan et al. (2007)
covered 445 krihwith a canopy threshold of equal to or greater than 10% using 2003 IKONOS (GeoEye
Corp.) and 2005 QuickBird satellite imagery. Given thé&dgnce in canopy cover thresholds between
1987 and 2007 surveyisis not possible to make a direct comparison between studmsddindicate

that there may be some areas in Babeldaob wheréonest vegetation reverted to forest. Comparisons of
the 1987 and 2007 surveysiggesthat forested land in Babeldaob was maturing and may be encroaching
slightly on nonrforest vegetation. In contrast, Peleliu, Koror and Angaur were losingddtast to

urban and noffiorest vegetation land uses. Donnegar.gP807) estimated that 16% of the forest was
limestone and 66% was volcanic.
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MacLean et al. (1988) conducted a timber inventory usirtg-nineplots of which three plots were in
swamp forest, five plots were in mangrove forest and 41 plots werdnén Bmestone or volcanic forests

of Babeldaob. Donnegan et al. (2007) delineated land cover using 54 permanent plots of which 11 plots
were in limestone forest and 43 plots were in volcanic forest in Babeldaob and Koror. Donnegan et al.
(2007) estimate@,115 trees hd (SE=68) compared to 3,168 trees (BE=102) in 1988. The estimated
basal area was 33.5ma’ in the 2007 survey compared to 31.2 hat in the 1988. The estimated tree
volume per hectare was 192 (BE=296) in the 2007 survey compated.22 ni(SE=188) in the 1988
survey. Donnegan et al. (2007) suggested that some trees were increasing in size while others died during
a thinning phase. The 2007 inventory data further suggested there was a higher net wood volume in
limestone than voladc forests witifewerspecies per plot in limestone (10 species) compared to

volcanic forests (12 species).

Endress & Chinea (2001) studied landscape change in the Ngeremeduu Bay Drainage Area2an 84 km
area located along the west central coast of Blabb.They overlaid 1947 maps over 1992 maps and set
plots with the study sitélheir results showed that the forest increased by 10.9% and the grasslands
decreased by 11.2% between 1947 and 1992. Therefore, the rate of forest growth ¢Berethniperiod

was 0.22% yt or 3 times greater than the rate of growth estimated throughout Palau derived from the
Donnegan et al. (2007) study. The majority of this transition occurred between 1947 and 1976 when
41.6% of thegrassland cover was converted to farésiis conversion slowed substantiadlfyer 1976 as

only 3.6% of the grassland areas were further converted to foré86RBy Forest expansion was

significantly associated with the locationalfandoned agricultural communities. Over 92% of the forest
expansion occurred within 100 m of established forests suggesting that nearby forests facilitate recovery
following human disturbance. This may also suggest that agricultural lands originally within forested
areas became reforested after abandonment betauseils were less degraded than open savanna areas.

Over al3-yearperiod (19922005), analysis of aerial images indicated that there was differential forest
growth for 46 forest patches within a watershed area in Airai, southeastern Babeldaob owétatn
increase in forest size of 2.28 hectares or 0.5% (462.26 ha in 1992 to 464.54 ha in 2005) or a rate of
0.020yr which is slightly lower but within a similar range as the rate derived by Donnegan et al.
(2007). Further analysis showed that theamrate of expansion (+1 SD) was 38 + 52%m. Nine of

the forest patches increased in size at a rate of 608 + At with a maximum expansion of 725 n¥

yr. Three forest patches decreased in size at a rate of 1,267 + £,45bwith a maximum rate of loss

of 2,594 m2 yt. A total of 35 forest patches remain@tthanged. This preliminary study showed
relatively slow forest growth in recent years in southeastern Babeldaob. More field investigations are
needed to determine the compositionhafse forest patches and possible causes for these differential
growth rates. Tree species commonly found along forest edges include the ehidigmigpermum
ledermannij Macaranga carolinensjsCerbera manghafkhus taitensisandMaranthes corymbosahey
have been observed to gradually expand into grasslands. These species are typically more stunted in
growth in open edge areas than in the interior of the fdvieste researchising similar methodologiest

finer spatial and temporal scales would previdbetter understanding of changes in vegetation landscape
of Palau.

During 2004 and 2005, a sequantitative survey was conducted to determine important forest areas of
Babeldaob (Costion & Kitalong 2006). A total of 51 transects and 398 stationsavered in this study.

At each stationan area within a 20 m radius was assessed covering 2% istation and a total area of

50 ha. An average of 5 transects and 40 stations were visited at each state. The stations were mainly in
lowland forest (60%)followed by savanna (15%), riparian forests (11%), swamp forests (11%),

limestone forests (4%), marshes (4%), mangroves (4%) and coastal forests (3%). The southern state of
Airai has the only limestone forests in Babeldaob. Coastal forestsumeyedalong the northeastern

coast of Babeldaob. During this survey over 342 plant species were recorded including 249 native plants,
31 introduced species; 47 species determined to genus and 21 undetermined plant species. The most
frequently encountered treeesgies found in the 1988, 2003 and 2005 surveys were ranked according to
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relative abundance. The most common species Riaenga insignisMaranthes corymbos&lphitonia
carolinensis Semecarpus venenmssCampnosperma brevipetiolatlorsfieldia palauens, Horsfieldia

irya, Gmelina palawensjfRhus taitensiandPouteria obovataThe largest trees by volume were
Campnosperma brevipetiolatilaranthes corymbosé#lorsfieldia irya Pinanga insignisSonneratia

alba, Rhizophora apiculatandintsia bijuga The dominant Families included Anacardiaceae,

Clusiaceae, Fabaceae, Myristicaceae, Myrtaceae, Sapotaceae and Tiliaceae. Relative rankings differed
between surveys as each survey was conducted in different habitats and locations in Palau. These findings
corroborate with an earlier botanical reconnaissance study (Raulerson et akii®@n)earlier forest

habitat stug (Kitalong & Holm 2004).

Stunted mangrove trees 8bnneratia albaRhizophora mucronat@ruguiera gymnorrhizaScyphiphora
hydrophyllaceaandCeriops tagabrow on marginal elevated areas such as raisedmaale bams

composed of coral fill from abandoned dredge sites. Inner zones of mangroves along southeastern
Babeldaob have extensive standf®bizophora apiculatavith stunted growth congved to larger forms

of the same species along the seaward edge and adjaBemhtiwronataDwarfism may enable specific
mangrove species to grow and reproduce in elevated, less optimum conditions and enable them to retreat
to higher ground as the seadtrises in the next century.

Mangroves are the second largest forest type in Palau cov@imdnt or 12%of all vegetation. The
mangroveassociated plants are adapted to soft, muddy substrate, oxygen poor soils and saltwater with
modified roots, leass, flowersand fruits.The mangrove hollyAcanthus ebracteatwnd the mangrove
tree,Avicennia albehad more restricted distributions. An estimated 1.43 kfiforests, 0.28 k#of
wetlands and 0.6 kfof mangroves werkost or reclaimed fothe constuction ofnational highway (TEI
2003). Using 2005 Quickbird imagery, an estimated 0.4dmangroveorestwasreclaimedor
landfills, developmentand aquaculture. TH#07National Highway reclaimed an estimated 1.3 kin
mangrove forestAn estimate 1.7 kntof mangrovesvas reclaimeaver40 years (1970 t8010 atan
estimated rate of 0.04 Kngr-1. Margoes et al. (1994) estimated mangrove cover at 45dampared to
the2010estimate of 48 kior anestimatedncrease of 3 kiin 15 years (0.2 kiyr-1). In 2014, the
estimatedareaof mangroves was 48Kn? or 0.5 knt in a4-yearperiod or 0.12 km? yr-1).

A comparison of aerial photographs between 1968 and 200%dltioat mangroves forests within Airai

Bay nearly doubled in size (from 4.2 t@knY) in a37-yearperiod at a rate of 0.1 Kmr-1. These rough
estimates indicate that the rate of increase in mangrove forests is 2.5 to 5 times greater than the rate of
lossfrom reclamation for developmergirai Bay becameamud bank andvassilting at a rate of 150

tons km2yr-* (Golbuu et al. 2003). If siltation continues at its curra,it wasestimated that the bay

will be above sea level in 15 years (Victor 200The rate of gain of mangrove in Airai was measured at
0.1knt/year (Neville D14). Elsewhere in Palau, the rate of mangrove reclaimed or lost due to
development is 0.04 km2/year (Neville 2014).

This increase has been attributed to natural and accelerated growth due to increased sedimentation into
the bay. Increasing populationsiplanned developmerdnd more frequent and intense rainfall result in
accelerated rates of sedimentation which provides additional substrate for mangrove propagules to grow.
Accelerated sedimentation from soil erosion and mangrove expansion may n@vb@lzenomenon.

This process may have been initiated thousands of years ago when the first immense terrace systems were
created (Masse et al. 2006). Sediment cores with pollen grain analysis of agricultural and native plants
would enable scientists to re@iruct more accurate timelines and to better determine relationships

between human activities, sedimentatiand forest dynamics for a given location over a longer time

frame.

The 2014PalauForestinventory and Analysis (FIAgollected forest and treegasurements frorb6
forestplots among three forest communities across Babeldaob, Koror, Peleliu, Angaur, and the Rock
Islands. A total of 125 tree species and 196 dominant vascular plants were recorded, most in lowland
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rainforest. Strand forest on NgeliseandNgedebusslands had the lowest stem density and highest
basal area and volume per acre among forest communities. The Rock Islands had the highest basal
area, volume per acre, and percentage of trees greater than 10 inchesDtBE highest stem
density among island groups (Babeldaob, Rock Islands, or Peleliu/Angalau had high forest
canopy cover in 2014 with some missing canopy cover associated with wind or fire disturbance.
There was very little damage to forests from wild pigs, no fipalty human disturbance observed
except for fire, and very little cutting of trees recorded, but approximatély @fCcoconut trees were
infested with coconut rhinoceros beetles. Less thimot total forest area was covered with
nonnative invasive ptas The number of dead coconut trees was not giVhamean percent cover
of the native/invasive vin®lerremia peltatadecreased by 1% compared to 2003. Between 2003
and 2014, the average height of all trees in Palau increased Gyh2 forest grevan estimated
100,000 tons of tree biomass per year (50,000 tons of cafimgstimates for average diameter,
basal area, and volume per acre of forest overall did not change significantly. The percentage of
disturbed forest area increased from 1 t@@fcent, treelamage increased by 10 percent, and trees
with moderate to heavy epiphyte loads decreased from 45 to 15 percent, all likely due to major
typhoon impacts prior to the inventory in 2012 20d.3(Dendy et al. 2021n prep).

Vegetation Type Maps

The most updated vegetation map for Palau is for Babeldaob with land cover f¢z28&dberg et

al. 2020) Refer to Figuré.2. The data indicates that forests covered 73% of Babeldaob followed by
grassland and savanna $amangrovdorests (11%), rarsh (2%6) andthe built-up community

(1%). Land and vegetation change in Babeldaob between 1976 and 2014 showed an increase in
forests (5.5%,) and a decrease in savanna and grassk¥tgsadecrease in mangrove®(3%), an
increase in marsh (0.2%),ca decrease in urban areds%%). Refer to Table.1l. Vegetatiormaps

in 1987 and2007 providenformation for different vegetation types for more locations in Palau.
Refer to Figured.3.
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Figure0.2 Babeldaob Land Cover 2014 Greenberg et 2020
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Table0.1. Land Use Change between 1976 and 2014 for Babeldaob Island Palau.

(Cole 2021 pers. comm.).

Land Class 2014 | 1976 | Change | 1976 Pct | 2014 Pct. | % Chg
ac ac ac
Urban 927 | 1362 | -435 15 10 -0.3
Urban 348
Cro
Mangrove Forest | 9637 | 9946 | -289 110 10.7 03
Upland Forest 66300 | 61465 | 4835 67.7 732 5.5
Upland 3597
‘\':)“.}'i"x _‘ 1
S\ 127
Grassland 12087 | 16625 | -4538 183 133 -5.0
Marsh 1589 | 1371 218 15 1.8 02
Total 90360 | 90769 | -209 100.0 100.0
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Land Ownership

An example of land ownership and forest coverage is given for Aimeliik State. Refer to (=@ Uree

cadastral lots giwn for Aimeliik State can be either private or public lands. The map of Aingthite

showsthe large extent of forested land that has yet to be surveyed that can be either private or public
lands. The map shows that there are several large pargelgadé land that are forested. Most of the

private land is along the coast. Figlxé is a mapof Palau that shows the cadastral lots, public lazld,

lands nosurveyedor 14 States, it does not include Hatohobei and Sonsorol. Therefore, based on
discussions witla surveyor at Lands and Surveys and the Land Registration Office, mosialsmat yet

been determined as either private or public lands, as it has not been surveyed and the court documentation
of ownership is yet to be determined (Landd Sarvey pers. comm. August 30, 2024 }otal of 17,654

ha of forest in Babeldaob have not yet been surveyed. Refer to Bigure

In 2010, hdividuals, partnex corporationsand traditionatlanswere estimatetb ownapproximately

29%of the land. Mat of the landn Palau(71%)wasconsideredet to bedeterminedandunder the

jurisdiction of theindividualStatsd P u bl i ¢ L aReter tdXabled2olmthetstates of

Kayangel, Angaur, Peleliu and Ngarchelotige key stakeholders are thevaite landowners. Imost of

Babeldaob designatéipublicd lands range from 50% indilval to 94% in Ngremlengui.However as
stated above these Apublicd | ands have yet to be
Thereforethe State Public fed authorities play a critical role in land ugef P a | dotested land,

approximately 91%wvasfipublicd and %6 wasprivate, based on USFS FIA plot data in 2014 (Kuegler,
2021)However, the FIA estimates of ftpiudon icfo 4 taamtde s
Land Authorities and did not consider the distinctions explained above for unsurveyed@han2015

Agricultural Census indicated thidite number obgroforests and farmserepredominately private land

(85%o0r 202 agroforests arfdrmg, somefarmswereonleased land (12%), and 18bthe farms weren

clanland Refer to Tabl®.3. PALARIS provided data in September 2021 indiggithat 17,850 ha of

surveyed land was privately ownethd 2,200 ha of surveyed land is publiclaicd st of Pal auds
unsurveyed and ownership has not been determined (PALARIS 2021).

Land Tenure

Land in Palau can be either privately owmeda resulbf directpurchase, an inheritance from family, or
given to an individual from a clan or individluas a payment for a service or in exchange for goods. Taro
gardens or mesei are traditionally passed on through the women to a daughter or relative. Land can be
used by individualsindera leaseagreementrom the landowneror a clan member can use &rhby a

written or verbal agreemerf clan member can use a plot of land within a larger parcel owned by the
whole clan.Land that is farmed is not necessarily owned by the individual farming antawayobe
returned to an owner or clan once it islmgerin activeuse. State lease agreemefBtate land leased

to private individuals or familieg)ften have a condition that the land musphbetouse within a certain
periodof timeto either build or farm. If nothe leasevill be canceledand he landwill be returned to

the State. Lease holders can sublease land to a second party in some States. Clan properties are usually
under the jurisdictiolf a chief of the clan and elders of the clan who act as a trustee for the land.
Decisions on lanéxchanges are traditidivadone through consensus of tlanmembers. When there
aredisagreements on land exchange, the decision often rests within the land court through a trial or
through a mediation process.
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STATES PUBLIC | PRIVATE | TOTAL Percent Public
LANDS LANDS (Ha) Lands
(Ha) (Ha)
NGEREMLENGUI | 4713.54 | 303.81 5,017.35 93.A%
NGARDMAU 4339.55 | 957.01 5,296.55 81.93%
NGCHESAR 3407.92 |807.3 4,215.23 80.85%
AIRAI 4936.02 | 1569.02 6,505.04 75.88%
AIMELIIK 4282.05 | 1394.72 5,676.76 75.43%
NGARAARD 222481 |863.77 3,088.58 72.03%
NGATPANG 2120.17 | 928 3,048.17 69.56%
MELEKEOK 1554.26 818.44 2,372.7 65.51%
NGIWAL 1867.91 | 1853.15 3,721.05 50.20%
KOROR MAIN. IS. | 309.25 487.18 796.43 38.83%
PELELIU 296.56 941.21 1,237.76 23.96%
NGARCHELONG | 163.17 609.43 772.6 21.12%
ANGAUR 51.02 803.68 854.7 5.97%
KAYANGEL 0 170.94 170.94 0.00%
HATOHOBEI 70.0
SONSOROL 3000
Total 30266.23 | 12507.66 | 42,773.86
Percent of Total 70.76% 29.24%

Table0.2. Estimated area of pliband private land by state with total area and percent of public
Lands in the Republic of Palaunits in hectaresia (10,000 rf)
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Table0.3. Land ownership for agroforests and farms based upon the 2015 Agricultural Census

State LAND OWNERSHIP TYPE
CLAN | LEASE | PRIVATE | N/A

Kayangel 0 0 9 0
Ngerchelong 0 0 42 0
Ngaraard 0 4 29 0
Ngiwal 0 0 11 3
Melekeok 0 1 6 1
Ngesarch/

Ngchesar 0 0 11 0
Airai 0 3 15 0
Ngardmau 2 2 6 0
Ngeremlengui 1 9 20 0
Ngatpang 0 4 17 0
Aimeliik 0 4 16 0
Koror 0 1 9 1
Peleliu 0 0 2 0
Angaur 0 0 4 0
Sonsorol 0 0 0 0
Hatohobei 0 0 5 0
Total 3 28 202 5

Populations and Demographics

The population of Palau is estimatgd.7,661in 2015 with a 0.9% increase compared to 20R&fer to
Table0.4. An estimated 8.7% of the population lives urban areas andl2% live in ruial areas.

There was a small increase in the population living in the rural areas compared to the urban areas between
2012 and 201%Refer to Tablé.5. The population density wa$9 peoplémile? (42 people/krf) in 2015.
Refer to Tabld.6. The largest ppulation (66%) and density (202/Ris in Koror StateChanges in
population distribution shows increased populations in Hatohobei (150%), Ngiwal (24.8%), Aimeliik
(18.9%), Ngeremlengui (13.3%), Ngerchelong (12.5%), Ngatpang (9N@6hesar (1.4%), Koror
(0.8%). The increase in Ngiwal and Aimeliik may thee result of new housing projects in these states.
decrease in population size was found in Kayangé&.9%), Ngaraard-8.8%),Angaur (8.5%),

Melekeok ¢7.4%), Ngardmau-5.1%),Airai (-3.2%) and Eleliu (-1.0%).The decrease in Kayangel may
betheresult of the impact of Super typhoon Haiyar2013. The decrease in Angaur and Ngaraard may
be the result of Super typhoon Bopha.
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Table0.4. Population by State: 1995, 2000, 208312 Mini Census and 2015 Census

Population Change

Sske ol Reskdunce 1995 2000 2005 2012 o
Total 17.225 19,129 19,007 17,501 17,661 0.9%

Aimeliik 419 7 270 281 334 18.9%
Airai 1481 2104 2723 2537 2455 32%
Angaur 193 188 320 130 119 85%
Hatohobei 51 23 44 10 25 150.0%
Kayange! 124 138 188 76 54 -28.9%
Koror 12,209 13,303 12,676 11665 11754 0.8%
Melekeok 261 239 391 299 277 -7.4%
Ngaraard 21 638 581 453 a3 88%
Ngardmau 162 21 166 195 185 51%
Ngaremlengui 281 367 317 309 350 13.3%
Ngatpang 21 280 464 257 282 9.7%
Ngchesar 28 2%7 254 287 291 14%
Ngerchelong 253 286 488 281 316 12.5%
Ngiwal 176 193 223 226 282 24.8%
Peleliu 575 571 702 489 484 1.0%
Sonsorol 80 39 100 6 40 566.7%

Source: 1995, 2000, 2005 Census, 2012 Mini Census & 2015 Census

Table0.5. Population and Growth Rate: 1995, 2000, 2005 Census; 2012 Mini Census and 2015 Census

Average ; .
; :;:;tzlar Population |Annual Growth Urban Population Rural Population
Rate (%)
Number | Percent Number |  Percent
1995 17,225 2.60 12,299 7.4 4,926 28.6
2000 19,129 2.10 13,303 69.5 5826 30.5
2005 19,907 0.80 15,399 774 4,508 226
2012 17,501 0.41 14,202 81.1 3,299 18.9
2015 17,661 0.03 13,899 78.7 3,762 213

Sources: Census Reports: 1995, 2000, 2005, 2012 Mini Census & 2015 Census, Republic of Palau
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Table0.6. Land Area and Population Bsity by State of Residenc2015

Land Area*

State of Population Density

Residence Sq. Mi. Sq.Km.|  Population Per Sq.Mi.| Per Sq. Km

Total 161.94 416 17,661 109.1 425
Aimeliik 14 37 334 239 9.0
Airai 19 49 2,455 129.2 50.1
Angaur 3 8 119 39.7 149
Hatohobei 0.3 0.7 25 25.0 25.0
Kayangel 0.7 1.7 54 54.0 31.0
Koror* 22 58 11,754 5343 202.7
Melekeok 10 25 217 21.7 111
Ngaraard 11 29 413 37.5 142
Ngardmau 12 30 185 154 6.2
Ngaremlengui 24 61 350 146 5.7
Ngatpang 14 35 282 20.1 8.1
Ngchesar 15 38 291 194 1.7
Ngarchelong 3 8 316 105.3 39.5
Ngiwal 6 16 282 47.0 176
Peleliu 7 17 484 69.1 285
Sonsorol 1 3 40 40.0 133

Source: 2015 Census, Republic of Palau
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The trend towards a dease in population in both urban and rural areas for both males and females.

Refer to Tablé.7. This decreasing trend is found in population deresity theaverage population

growth rate. The median agereasegdand he average household size decrdasbe number of

females and males increased from 1980 to 2015, with more males than females in the population. Refer to
Table0.8.

Table0.7. Population Statistics from 198®15. Source: Office of Planning and Statistics

1986 [1990 |1995

Census Years

Total Poplation” 13,873/15,122 17,225 19,129 19,907 (17,930
Urban 9,442 110,50112,299 13,303 15,399 14,209
Rural 4,431 |4,621 (4,926 5,826 4,508 (3,452
Male 7,398 (8,139 (9,213 10,450 10,699 |9,433
Female 6,475 6,983 (8,012 8,679 9,208 8,228
(F;;)é)ruslgti;;Density n/a n/a n/a 112 116 109
Average Growth Rate 2.3 2.2 2.6 2.1 0.8 0.03
Median Age 220 |25.6 |28.1 30.8 32.3 35.9
Average Household size |n/a 5.01 |4.86 4.63 3.86 3.4

Table0.8 Census years of population: Total popigia by sex: 198@2005. Source: Office of Planning

and Statistics

Year

Total

Male

Female

1980

12,116

6,279

5,837

1986

13,873

7,398

6,475

1990

15,122

8,139

6,983

1995

17,225

9,213

8,012

2000

19,129

10,229

9,028

2005

19,907

10,699

9,208

2015

17,661

9,433

8,228

Palau Visitors

The number of visitors peaked at 168,770 in 2015 and dropped in 2020 due to global gz0sdic
(https://www.palaugov.pw/visitearrivals). Refer to Tabl€.9 and Figured.9. Palau began
implementing border controls earlfhe Presidentsued an executive order suspegdali charter

flights from ChinaMacay and Hong Kongn February2020.By March202Q the country's borders were
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closed.In April 2020, £hools wereclosed and travesuspended to Palafin executiveorder quarantined

all nontcitizens who recently ented Palaufor fourteen daydn April 2021, PalauandTaiwan

established a "travel bubble", allowing people to travel between the two countries, with restieians.

registered its first case of COVAIO on 31 May 2021IThe majority of the populatiowere vaccinated
against SARSCoV-2. The visitorsweremainly from Japan and Chind&efer toTable0.10and Figure

0.10.

Table0.9 Visitor arrivals2008202Q Source: Palau Visitors Authority

Monn 2013 2014 c;I::Sd . 2016 2017 2018 2019

Total 108,250 140,450 163,905 138,426 122,566 106,309 94,051
January 10,161 10,933 14,881 14,182 11,654 10,465 7359
February 10,931 11,125 17,742 14,137 10,025 12418 9,776
March 10,621 10,959 14,961 12,248 8,886 11,024 9,067
April 7394 8,875 12,844 10,665 9,882 10,337 8439
May 6,204 8,690 12,704 9,603 9,016 7,651 7,502
June 7018 10,488 12,840 11,381 10,105 8,176 6,107
July 9,384 12,331 12,838 12,494 12,291 9,009 7,084
August 10,506 13,880 15,576 13,285 13,153 11,091 8,544
September 9,501 11,863 13072 12,187 8,794 7,033 6,733
October 8493 11,843 12,445 8.988 9.622 6,217 6,196
November 8,057 14,020 11423 9,384 9317 5905 7983
December 9,980 15,443 12,579 9,872 9,761 6,983 9,261

Source: Palau Visitors Authority and Bureau of Immigration and Labor, Ministry of Justice, ROP

Visitor arrivals by Fiscal Year 168,770

146,650

125,674

118,928

103,903

83,075

122,103

110,823

73,212 81,101

FY2008
FY2009
FY2010
FY2011
FY2012
FY2013
FY2014
FY2015
FY2016
FY2017
FY2018
FY2019
FY2020

Figure9. Visitor arrivals 20082020. Source: Palau Mtors Authority
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Table0.10. Visitor arrivals by Country Group FY2008 to FY2020

Country GroupFY2008 Y2009 FY2010 FY2011FY2012FY2013FY2014FY2015FY2016F Y2017 FY2018FY2019FY202(

JAPAN 29,586 29,350 28,046 37,759 38,428 36,474 38,200 31,786 30,585 25,829 24,437 19,637 10,64"

SOUTH KOR 14,534 14,556

TAIWAN 22,785 14,569

CHINA 634 651

USA/CANADA 7,800 7,001

EUROPE 3,946 3,519
OTHERS 3,790 3,566
Total 83,07573,212

14,104 14,826 18,675 18,501 15,834 12,453 12,529 13,472 12,872 11,569

22,209 32,682 40,645 28,171 31,175 15,258 15,501 9,493 11,354 14,065

956 1,656 3,715 9,357 21,706 91,174 70,741 55,491 50,211 28,504

7,560 8,439 8,308 8,432 8,630 8,856 8,499 8,532 8,426 7,832

3,819 4,297 5,092 5,507 5,390 4,653 4,293 5,005 4,486 3,786

4,407 4,244 4,065 4,381 4,739 4,589 4,502 4,281 4,211 4,333

6,221

6,27¢

9,761

4,01

2,541

2,28¢

81,101 103,903118,928110,823125,674168,770146,650122,103 115,997 89,726 41,75:

Source: Bureau of Immigration, MOJ, Palau Visitors Authority, and Bureau of Budget and Planning, MOF

Country Group % Share, FY2020

 JAPAN

B SOUTH KOREA
H TAIWAN

N CHINA

m USA/CANADA
m EUROPE

B OTHERS

Figure0.10 Visitors Entries by Country of Residence CY 2013 to 2019
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Climate

Palau has a tropical wet climatehas a complex pattern ofamthly rainfall with the highest average

rainfall in the months of June and July and the lowest average rainfall in the months of February, March
and April A secondary rainfall minimum occurs in August @&ebtembewhenthe monsoon trough and
typhoon tacks move north causing a lowering of rainfall.he averagannual rainfall ranges from 3 to

4 m with a mean of 3.7 m per year. The dry period occurs from January to April and a wet period is from
June to August. The humidity ranges between 75 to 8&ftheliik State is considered the wettest State

in Palau. The mean air temperature is 27°C and the maximum diurnal and seasonal variation is 5.5°C.
Refer to Figure$.11-0.14 and TableD.11.

The largescale neasurface water circulation is a westwdtdwing North Equatorial to the North of

Palau and an eastward flowing Equatorial Countercurrent to the South of Palau. Palau is located in a
recirculation zone. Palau has prevailing northeast trade winds from November to May and a southwest
wind from Juned October. The wind field around Palau varies with the topography of the land. Weak
east trade winds prevail from December to April changing to southwest trade winds from May to October
(Wolanski & Furukawa 2007).
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Figure0.11 Upper graphThe annual meaair (red) and lagoon water (blue) temperatures for the island

of Koror follow the same pattern. The air temperature varies only about 1°C over the course of the year
while the water temperature varies about 1.5°C. Both values show decreases in thefraiddimer,

probably due to higher cloud cover and westerly winds during the summer monsoon. The highest
temperatures occur during the late spring (Maye) and late fall (Novembebower graphThe

average monthly rainfall for Koror, based on recordmifl926 to 1988, is lowest during Februakpril

and highest during July (modified from Lundgren 2062gure from Marine Environments of Palau,
courtesy Coral Reef Research FoundaffoRRF)
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Rainfall
<VALUE>
[ ] 1203799973 - 1263799965
[ 126.3790966 - 1323799957
[ 1323799958 - 138.379995
I 1383799951 - 144.3799942
I 1443799943 - 150.3799934
B 1503799935 - 156.3799927
I 1563799928 - 162.3799919
I 152379992 - 168.3799911

I 162 3799912 - 1743799904
174 3799905 - 180.3799896

Figure 0.12 Annual Precipitation Map for Palau (inchesr) showing location of rain gages as black
dots. Source: Palau Automated Land & Resources Information Systems (PALARIS) 2009
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Table0.11. Yearly average temperature, total rainfall & mean monthilyfall . Source: Palau
National Weather Service

Climatic
Conditions

1997 [1998/1999|2000|2001|2002|2003 2004 [2005 2006 (20072008 2009

Mean 82.1 826 82.1 |82.1 828 |83.2 |82.7 832 (826 829
Temperature
gﬁ;ﬂ;?‘”fa” 150.5 |114.4/171.9|161.4/168.5/130.8/177.25/125.05 166.75157.03n/a [172.14 107.82

Average monthly

; . 125 |9.5 |14.3 |13.5 |14.0 (109 |14.8 |10.42 |13.90 |13.09 [8.66 (10.55 (10.43
Rainfall (inches)

Table 0.11. Yearly average temperature, total rainfall & mean monthly rainfall continued

Climatic

2016 2017 |2018 |2019 | 2020

Conditions

Mean 822 | 824 | 825 832 829 | 830 | 828 | 81.0
Temperature
gﬁ;ﬂ;‘;"”fa" 107.82/209.4 | 134.8| 114.8 | 139.3| 96,5 109.0 | 176.8 | 121.4 | 127.2

Average monthly

; ; 10.75 |11.38 |11.23| 9.57 |11.61) 8.05| 9.08 | 14.73 | 10.11 | 10.6
Rainfall (inches)

e 2007-2020 average rainfall with standard deviation

w2020 Total Rainfall

Rainfall (inches)

Month within a year

Figure0.13 Theaverage rainfall dataetween 2007 and 2020 and the total rainfall for 2020. We&her
datawascollected by Coral Reef Research Foundat©®RRF) atNgeanges Islandoror.
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Sea Level Rise

The University of Hawaii Level Center has a tidal gauge at Malakal HarherCoral Reef Research
Foundation websitéhttps:/toralreefpalau.org/research/oceanographyweather/adessarvations

shows a map depictitghe trend i n Pal aubs betvaen 196%as201k €he e | (M
greatest variatiowasassociated with El Nifio and La Nifia eveniauring this46-yearperiod, he mean

sea level increased 2.3 nyear. During shorttermperiods (12 years) the mean sea level is more

variable During1992 to 2010P a | a u 6 s rose& araté o wm/yr, based on satellite sea surface

less than 3 mfgearwhich was consistent with worldwide sea level rise rates.
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Review of Republic of Palau Natural Resourc®olicies andPlans

Plansand Publicationgncorporated in th2021-2030 Statewiddssessment and Strategy

i

1997 Division of Fish and Wildlife (DFW) National Milife Action Plan

Issue 7Urban Forest Sustainability is addressed in(BféW) Plan for capacity building in

sustainable economic activities. The DFW Plan stated how the laws and policies affecting

wildlife conservation and management need to be coatelil with the activities undertaken by
EQPB: to protect Pal aub6s f r3eWater Qualitg antnSupplies.e wa:
The DFW Plan addressed information gaps related to the life history of endangered species,
botanical and florist resedr, forest ecology, and the role of fruit bats and frugivorous birds in the
pollination and dispersal of fruiting trees. The DFW Strategic Plan had similar goals, objectives,
proposed activities, and driving issues as Forest Health, Urban and Commuegty Forest
Stewardship, Conservation and Education Program and Forest Legacy Programs. The work plans
were related to Issue 5 Conservation and Protected Areas and overlahpthe strategies of

the Bureau of Agriculturé€BOA), the Belau National Museu(BNM), the Palau Conservation

Society (PCS), and The Nature Conservancy (TNC).

TheBoA Palau's National Invasive Species and Biosecurity Strategic ActiorfNIBSAP)
20182022wereincorporated into Issue &onservation and Protected Areas and Igsae
Wildfire PreventionThe Bureau of Agriculture Nekken Agriculture Station Plan thaskey
document used fdssue 6 Sustainable Use of Forests Resources.

The Five Year Urban and Community Forestry Bl8@-2014wasthe key document used for
Isste 7. Urban Forest Sustainability.

The Republic of PalaR020 Wildfire ActionPlan and2020 Network for Wildfire Prevention
Dry Season Response Action Plaas the key documentised for Issue:ANildfire
Prevention.

The EQPB Ngerikiil Integrated Wathed Management Demonstration Progud
Babeldaob Watershed Alliance P20182022werekey documents used for the Issue 3
Water Quality and Quantity and IssuePdpulation Growth and Urbanization.

The Republic of Palau Revised National BiodiverSitrategy and Action Plan (NBSAP)
20152025was incorporated into Issue Gonservation and Protection

The NgardoKNature Reserve Management Plan 20004.was incorporated into Issue 2
Population Growttandlssueb: Conservation and Protection

The 215 Palau Climate Change Poli@®CCP)was a key document used for Issue 1
Climate Change.

The Belau National Museum Natural History $@eProgramwas incorporatetto Issue 5
Conservation and Protectidssue3 Water Quality and Issue 7 Urban FaieSustainability

The Rock Island Southern Lagoon Management Bldr? t02016 wasncorporated into
Issue 5: Conservation and Protection

2020 National Master Development Plan (NMDP) 1928 incorporated into all issues.
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Visions and Goals of NationdPolicies

The 2012 Sustainable Land Management Policy (SLM), the 2018 Sustainable Forest Management
Policy (SFMP)the Bureawf Agriculture Strategic Plan (BASP) 2019 to 2025, and the 2019 State of
the Environment Report were incorporated fof7alisues The 2019 Beijing Declaration and

Platform for Action, the 2018 Gender Mainstreaming Policy, The Republic of Palau Non
communicable Disease Prevention and Control Strategic Plan of Actior2RQD5vere reviewed.

Ministry of Agriculture, Fisheries and Environment (MAFE)

Ministry of Agriculture, Fisheries Strategic Plan 28124

Vision: The Ministry envisions a Palau where sustainable food production and wise stewardship of
our marine and terrestrial resources enhances the wellbeing and ecliwelihmods of all.

Mission: Provide clear direction and leadership in natural resource management that optimizes
benefits to people, economy, and environment.

Bureau of Agriculture Strategic Plan (BoASP) 20®5

Vision: AA healtly and productie Nation in Hamony with the environment where all familieave

theskills, resources, and opportunity to ensure wise stewardship of natural resources and systems and
sustained food productian.

Forestry Division Goal: To Develop a National Forest Monitoring Prograiithvthe collaboration

of the national government, state government and NGOs

Sustainable ForesianagemenPolicy (SAMP) 2018
Vision: A Ralau enriched by healthy forests that sustain our culture & livelihoods, expand our

economy & strengthentheresilee of our i sl and ecosystems & comn

Goal: To support forest resource management & forest related biodiversity conservation, so that
forest ecosystem services contribute towards t
the developmer& implementation of strategies that reduce pressures on forest resources & enhance
forest ecosystem provisioning capacities.

Guiding Principles

O Palaubés forest ecosystems play a vital r ol
recognized & valued

U Owners of forest resources have the right to use, manage & develop these resources and
ensure that their activities do not cabsem tothe environments &ownstream ecosystems

U Forest resources are important to our environmental, social & economieiwgl& need
protection from the harmful effects of pollution, fires, invasive spealedunsustainable
development

U State governments maintain & increase forest covermetional, technicand financial
support (Palau PAN & other funding mechanisms)

U Effective Sustainable Forest Management requires timely, reliable & accurate information.
The Forestry Unit assists States to conduct baseline assessments & regular monitoring to
determine forest trends to aid in management

U Generate sustainable econoiénefits from forest landscapes, species & related products,
through tourism, timber production, aodltural uses

56

e

h e



Forestry Sectio2010 Republic of Palau Statewide Assessment of Forest Resources and Resource
Strategy SWARS)

The 2010 SWARS wascomprdnensive analysis of forestlated conditions, trends, threats, and
opportunities. The 2010 SWARS was the foundation from which the-202QFAP is built upon.
The prioritygoalsfor the2021-2030Forest Stewardship prograame the same as the 2010 gaaish
as (1) enhance& organize planting of tree$2) foster selreliant communitiesand(3) develop
forestbased sources t¥elihood amongothers.

The Republic of Palau Revised National Biodiversity Strategy and Action Plan (NBSARP@R35

Pdlicy Statement: Biodiversity is a key component of the natural history, culture, and economy of
Palau. Loss of biodiversity threatens ecosystems and the services they provide, the underpinnings of
Palauan culture, and the future food security awhemicstability in Palau. The aim of this Revised
National Biodiversity Strategy and Action Plan is to encourage, guide and coordinate an integrated
national process that will engage stakeholders across sectors to achieve the holistic conservation and
sustainal# use of biodiversity while protecting and enhancing economic opportunity, sustainability

of livelihoods, food security, culture, and the environment for present and future generations.

Vision: By 2020 all implementing partners will have in place the iguhuman resources and
institutional capacities to ensure at least a minimum level of NBSAP policy implementation in

support of the conservation and sustainable use of biological diversity, while also taking into account
the necessity of sustainable mmzonomic development. The NBSAP Goal and objectives related to
forestry and agriculture areasfollovdoal : To conserve and su-stainably
biodiversity for the benefit of present and futgenerations Objectivél) Developa comprehesive

i nvent ory ebfodivErsity ta ideitdy ard gnioritize species and varietal importance; (2)
Sustainably manage -hiodidersitydGoas: Establieh afPemdbleng ftamewarly r o
to support sustainable biodiversity use and biediiry-based livelihooddmpact Objectives.

Establish guidelines and standards (1) to ensure sustainable tourism actions at the national and state
levels @) to ensure sustainable agriculture and forestry developmentamagement an@) for the
sustaimble utilization of terrestrial wildlife and plants.

Ministry of Finance

Climate Change Policy 2015

Vision: Happy, healthy sustainable and resilient Palauan communities in a changinghiverld

objectives for the policy are as follows: Enhance adaptatioiresilience to the expected impacts of

gl obal climate change across all sectors, A | mpr
minimize disaster risk, and A Mitigate gl obal cl
developmet maximizing energy efficiency, protecting carbon sinks, and minimizing greenhouse gas
emissions.

TheGui ding Principles for the PRalfaNww Reigmattes 0C hagnpg
nati onal devel opment pr asamrapproach that achieNes baRedfitg under s 0 i <
all possible future climate change and disaster scenarios, including both low emission and high

emi ssion (e.g. |l ow impact and high i mpact) cases:s
the IPCC definibn of climate change, which refers to any change in climate over time, whether due

to natur al variability or as a result of human ¢
functions, and responsibilities of stakeholders within nationdlisteite governments, the private

sector, ci vi |l society, communi ti es, and Traditic

year spending, informs sector (including private stakeholder) spending priorities, and facilitates
domestic and interniainal fundraising.
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Sustainable LanManagement (SLMPolicy 2012

Vision: Sustainable Land Management (SLM) is the wise management of natural and cultural
resources to meet changing human needs and benefit the people of Palau while proteotigg the |
term productive potential and cultural value of these resources for future generations.

Top priorities : (1) NationwideCoordination; (2) Development Guidelines; and (3) Sustainably
Financed Agencies

Key issueddentified by theStates were as follows: (Prioritization of good agricultural lands for
local food production; (2) Protection of water sources; (3) Development and maintenance of
wastewater and solid waste management systems; (4) Protection and maintenance of historic and
cultural sites; (5) Acess to adequate housing, local community commercial centers, parks &
recreation, infrastructure, public services, and facilities; (6) Strategic planning and zoning for
adaption to and mitigation of the impacts of Climate Change; and (7) Implementagiistioig

Best Management Practices for National and State Land Use and Master Planning

Ministry of Justice Division of Maritime Secuity & Fish and Wildlife Pro tection

TheDivision of Fish ad Wildlife (Division MTS & FWP)2019-2022Work Plan

Vision: To maintainthe continuation of oumarine anderrestrialspecies
Mission: Enforce lawand protect our marine amekrestrialspecieswhichincludes
Endangere@dnd Invasive Species.

Functions:

1 Enfordng laws relating to the protection of identified pta and animals including
those listed in the Endangered Species Act
Resoures intelligence gaering
Close off shore SAR
DisasteManagement
ImplementTitle 24 of the PNC relating to protéat of sea and land life, illegal
method of capture, and Miife and natural heritage preseryes
Enforce Title27 of the PNC within the internal watexsd near shore wateand
Coordinate its activities with Marine Law, Bureau of Public Safety and otiteynal
and state government and rgovernment agenciesd entities involed in the
protection and preservation of all protected literh within Palau

= =4 =4 -9

= =

2020 Wildfire Action Plan (WAP)

Vision: To extinguish fires safely and effectively when needeseé fire hoses where allowapéand
manage our natural resources.

Goals: 1. Restore and maintain landscapes: Palau forest covers 75% of the land area which covers
mangrove, volcanic, swamp, limestone, coastal, plantations, urban and agro forestafdeandsc
across all jurisdictions are resilient to fire related disturbances only if actions and management
objectives and plans are implemented. 2. Community Outreach Programs: Human population and
infrastructure is growing fast; Firefighters are reaching@tite community and schools doing fire

drills and raising awareness on how to suppres®andhat to do in case of fire emergencies. 3.
Establish &aommunitybased map: for the purpose of identifying wildfires that are happening at the
moment for futue research and reports. 4. Convene Decision Makers: To create a memorandum of
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understanding between the Division of Fire and Rescue and the 16 states of Palau to allow state
rangers and conservation officers to help suppress wildfire

The DFR implements itd/AP through partnerships. The DFR partners with Ministry of Education
(MOE) to educate the public about fire safety. The DFR partners with Environmental Quality
Protection BoardEQPB) toeducate and inform the public to apply for a burning permit before
burning. The DFR partners with the Bureau of Agriculture (BoA) to save landscapes and vegetations.
It organizes brief fire prevention & awareness workshopthfprivate sector with a 3fin

PowerPoint presentatiom.h e D F RsXcsdevalopime adapéd communitie$ communities that
suppress and reduce threfatsn fire. The DFR aimsto developand implement standards and
protocols that strengthen mobilization capabilities for rapid and effective wildfire resfdmse.

DFRS success depends on the eoitment of all firefighters, land manageasdour partners at all
levels to take action toward meaningful reductions in risk in short and long term. Meaningful
reduction in wildfire risk is difficult and requires everyone to prioritize and use avaitdwarces,
applyfor burningpermits and always be cautious when burning, and raise awareness by informing
other family and or community members about wildfires. With everyone taking precautionary
measures, DFR believes that significant progress will lert@mimprove wildfire management.

Community Wildfire Protection Plai€WPPSs)

(Required to be considered in FAP if they exist) At this time, no CWPP has been completed by the
USDA Forest Service definition, but several of the documents listed hereatstgps towards
developing themThe Ebiil Society has worked in partnership with the Division of Fire and Rescue
(DFR) to conduct several community wildfire protection trainings (Chief Jeffery Eriich, pers. comm.
August 30, 2021). The Network for Wildé Prevention Dry Season Response Action Plan was
developed. The DFR works closely with the PAN officers from each state, as fire is considered a
major threato homes and agroforests arrdpland andddressed in the management plans for the
PAN terrestral sites. The Network has successfully reduced the number of wildfires from 112 to 13
and the overall burnt areas from 500 acres tac3ds Ann Singeo, pers. comm. August 26, 2021).

2020 Network for Wildfire Prevention Dry Season Response A&lan

On November 147, 2020, a wildfire prevention planning workshop was held to develop a
coordinated action plan between Protected Areas Network (PAN) office and site managers/ rangers in
Babeldaob, (10 states), Bureau of Agriculture (BoA), Fire Departr&éiit,Society, Palau

Environmental Quality Protection Board, and US Forest Service (USFS) providing technical
assistance and training. The workshop is primarily intended to assist in preparedness planning that
will improve collaborations for wildfire preantion during the upcoming dry season from December

to April 2021. ThusNetwork for Wildfire Prevention Dry Season Response Action Plan

successfully implemented to increase education and outreach, public information and advisory on
wildfire level of risks, increased targeted monitoring and surveillance, and support during fire
suppression to ensure safety of people and animal lives, properties, and effectiveness of fire fighters.
The NWPDSRARGoalis toprotect our natural resource and communities filor@ats of wildfire.
Theaobjectiveswere(1) Increase knowledge of wildfire threat to our natueeaburces;2) Improve
monitoring/ surveillance on Babeldaob during dry seaand(3) Improve coordination for wildfire
response. A communication strateggs developed.

The Republic of Palau Wildfire Risk Assessment

The Division of Fire and Rescue (DFR) developed the Republic of Palau Wildfire Risk Assessment
(PWRA) to quantify and document the wildfire problenPalau Dendy et al. 2020). This assessine
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focused on Babeldaob Island. The PWRA was a-sgrantitative assessment that provides baseline
information that will allow Palaubés fire manager

The objectives were to provide the information necegsasypport the following key priorities:

o0 Identify those areas that are currently most prone to fire

o Identify areas that may require additional tactical planning, specifically related to mitigation
projects and community wildfire protection planning

o Provideinformation needed to support resources, budget & funding request in response to
wildfire risk

o Allow agencies to work together to define priorities and improve emergency response,
particularly across jurisdictions

0 Increase communication between localdests & the public to address community priorities and
needs

o Plan and prioritize hazardous fuel treatment programs

o Establish a data repository and a series of software tools to support continued analysis and
monitoring of wildfire risk throughout the Repidof Palau

The results of PWRA allow the Republic to identify areas of wildfire risk in a relative manner from low
to high, for each community fire response zone and State. This will allow fire managers to prioritize and
focus resources and funding effin those areas that need it the most. The assessment is currently
underway with the development of a database and mapping system and community outreach.

State Wildlife Action Plarfrequired)

Palau is a sovereign nation in a Compact of Freedason with the U.S.Palauwas not required to
complete the same Wildlife Action Plan as U.S. domestic states and territories. Other Palau policies
and plans relevant to wildlife were considenecluding the 1997 DFW National Wildlife Action

Plan.

1997 Division of Fish and Wildlife (DFEW) National Wildlife Action Plan

The 1997 Division of Fish and Wildlife (DFW) National Wildlife Action Plan recommended
enforcement, training 4 officers, and a study on ways that traditional and western laws could be more
commtible. The DFWPIlan recommendeaktter coordination to develop and implement a consistent
strategy for the enforcement of regulations regarding the import and export of species to and from Palau.
The plan recommended education and outreach, trainindfioers, educators, and naturalist guides for
ecotourism and sustainable economic activitissue 5on Conservation and Protected Areas assesses
commonalities for endangered species of flora and fauna that the Division of Fish and Wildlife monitor
and potect and regulations regarding import and export of spe€tes.DFW currently does not have an
updated DFW Action Plaand refesto the 1997 DFW planThe DFW continues to work in partnership
with the PAN rangers to build their capacity in enforcenagd monitoring, logging information,

evidence procedures, report writirrgydarrest and monitorintactics Lieutenant Brenda Santos, pers.
comm. August 31, 20211.

Ministry of State Gender OfficeBureau of Domestic Affairs

The 2019 Beijing Declaratioand Platform for ActiofBDPA)
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The 2019 Beijing Declaration and Platform for Acti®@DPA) 20152019) review set priorities

related to agriculture and forestry as follows: (1) Promotion of local food production to combat
noncommunicable diseases (NCDs).F2cus on life skills (farming), technical skills, traditional

values, angbractices. §) Increase after school and summer programs that teach language, cultural

val ues and pract i eneess saond (v4a| uEen adbfl el Ranlbhasedanr e ne ur
merit and qualification and mobile assets.; (5) Entrepreneurs provided training in accounting and

business management; (6) Minimum wage applied to employees in farming; (7) Tax incentives for

local food production; (8mplementEnvironmental Potiies,and landuse plans(9) GIS mapping of

natural and cultural resourc€40) Monitor post recovery aftatisastersand(11) Interagency

disaggregated data harmonization and mapping

The 2018Gender Mainstreaming Policy

Policy Statement:Our Nationalgovernment commits to create all necessary conditions to ensure that
our polices and services benefit all women and men. The government is taking additional measures
to remove barriers to the equality of women and men where they exist and to safegjunardrfn

rights. To achieve our objectives of social economic, and cultural developmerteimngljpeace,

and social justices, we support measures to guarantee that all girls and boys, and women and men
have equal rights, equapportunitiesand equahccess to services so that they reach their full

potential in all areas of lif?alau is committed to promote the equality of women and men through
national, regional, and international conventior
theRevises Pacific Platform for Action on the advancement of Women and Gender Equality
Declaration, the Beijing Platform of Action, the Universal Declaration of Human Rights, the
Convention on the Rights of the Child, the Millennium Development Goals, argD80 Agenda for
Sustainable Development.

Ministry of Health and Human Services

VisonniHeal thy communities with acc®&ss to high qua

The Republic of Palau Neeommunicable Disease Prevention and Control Strategic Plan of
Action 20152020

Goal: to improve overall nutrition Objectives Establish a multsectoral working group to address

overall nutrition improvement by 2015; aimttreasing fruits and vegetable intake by 38§2020

Overnutrition : Overweight and obesity is ar&mis problem among both children and adults. With

almost 38 percent ahe adulto b e s e, Pal au now ranks #3 on the |
countrieso behind Nauru and the Cook I sl ands ( Wc

2020 National Master Developrant Plan (NMDP) 1996

Vision: To substantially enhance the quality of life of Palauans and future generations of
Palauans Goals: (1) Increasaeal economic growth per capita on a sustained ;q@iSharethe

benefits of economic growth on an equitaléesis, but in ways that still reward enterprise, risk taking

and hard work, and allow foreign workers and investors a genuine stake in develapchent

(3) Enrich and enhance confidence in the Palau culture, raise national consciousness, and protect the
national environment of Palau.
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Belau National Museum(BNM)

Mission: BNM is a dynamic institution for the preservation and promotion of the national heritage,

exhibition of natural, cultural, social, and historical values, and the development of drte\atisl

The Belau National Museum is an institution of learning established to colleate preserve and

display objed of scientific, cultural, historical, and aesthetic value. The Museum's purpose is to

preserve and protect the nation's cultueaitage through collection, identification, documentation,
preservation, interpretation and exhibition of specimens, artifacts, and other Palauan cultural property.
TheBNM Objectivesare to Preserve and Promote, Edeeaitd Managé® al audés Culrdlur al a
Heritage The BNM Natural History Section manages the collections of terrestrial planissetts
andservesaadeposi tory for Pal arbeBMNHcomplketedtarstudgonthei odi v
ethnobotany of important plants in Paldtie Herlarium and Living Collection (Botanical Garden)

aim to collect and preserve all of Palaubds nati\
Ngeremlengui and Koror states to survey two endangered tree species and support the development of
managemerplans for these specid#ip://www.belaunationalmuseum.net/

Koror State

Koror StateRock Island Southern Lagoon Management Plan 2015

Vision: fiTo maintain the spectacular beauty and the abursthehtliverse natural, cultural and

historical resources of the Rock Islands Southern Lagoon, so that it can continue to be used and
enjoyed by current and future generations of the people of Koror and Palau and remain a central part
of our culture and lifagle, and for the current and future enjoyment of the world."

Five goalsto achieve this overarching goal af&) Maintain the full range and richness of biological
diversity, species habitats, ecological processes, and high environmental quality ISLth@R
Subsistence and commercial fishing and other extractive activities in the RISL are environmentally
and economically sustainable and culturally compatible, and provide continued benefits to the people
of Koror and Palati (3) Nurture and sustain Rauan culture by preserving and maintaining the
landscapes, artifacts and oral traditions associated with the stonework village sites in the RISL, and
preser ve Kor o;r(4High bual$ytoarisnh anérecreational @adivities in the RISL are
environmentally and economically sustainable, culturally compatible and provide benefits to the
people of Koror and Palawand (5)improve the institutional capacity of Koror State Government to
effectively manage the RISL, focusing on strengthening regylérameworks, enforcement, and
surveillance, and building relationships and communication with key organizations and stakeholders
relevant to the implementation of activities

Melekeok State

Nogardok Nature Reserve Management Plan Z2014.

Research obgctivesare:(1) To monitotrends. 2) To assess the status of ecosystem targets.

(3) Encourage research in tReserve. Th&lan states that park rangers will test monitoring

techniques and conduct ongoing monitoring in partnership with other agene@sunand the

United StatesThe Goal is to maintain the ecological integrity of these habitatseatso the

Reserve includauman disturbances (permitted and overuse), poaching, fire, unsustainable water
usage, erosion, invasive species, and climaaaegh Management activities are designed to minimize
or reverse threat®ne of the plan objectives is that Agricultural pest infestations, including weeds,
insects, and diseases are managed to reduce adverse effects on plant growth, crop production, and
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environmental resourcegAn action is to monitor for introduction or spread of invasive species with
the nursery supervisor as the responsible personttels://www.palaupanfund.org/ngardok.htmi

Palau Conservation Society Strategic Plan 20162021

Vision: fiHealthy Ecosystems for a Healthy Pdlau

Programmatic Goals By 2021, there is increased compliance of conservation lawBratected
Area(PA) rules and regulations in Babeldaob 2. By 202arison impacts on the health of the
environment have beeaduced 3By 2021, people are taking action to manage invasgieeies 4

By 2021, green solutions are available to enhance resiliency to clitreaige 5By 2021, policies,
practices, support strtures, and training are in place to encourage reducetisigef.

Conservation Goals:By 2030, negative trends in mangroves and estuarine species extent or
population haveeversedand condi ti ons ar e -hdrebtedi Good. 06 Themat
ecosystenigoress: By 2030, negative trends in forest health have reversed and conditions are all
AFairo or bett e:By2030 rFeshivateaSystems (Bigrsheéserimmsamsand
lakes) are healthy. Seed Dispers&p 2030, negative trends in Seed Disgerpopulations have
reversed https://www.palauconservation.org/

The agency documents reviewastd incorporated intthe 2021-2030FAP narratives and strategiase
listed below:

Ministry of Agriculture, Fisheries, & The MAFE Strategic Plan 2022024
Environment (MAFE)

Bureau of Agricultue Nekken Agriculture Station Plan
Strategc Action Plan 20022007
Five Year Urban and Community Forestry Plan
For the Republic of Palau 20@®14
Palau's National Invasive Species and Biosecurity
Strategic Action Plan (NISSAP) 202822

Ministry of Natural Resourceg&nvironment, Belau Watershed Alliance Action Plan 262822

and Tourism (MNREThow MAFE

Palau Public Safety Fire and Rescue Divisio2020 Wildfire Action Plan

2020Network for Wildfire Prevention Dry Season
Response Aton

Division of Fish and Wildlife 1997 Division of Fish and Wildlife (DFW) National
Wildlife Action Plan

Ministry of Finance

Bureau of Planning 2019 Statistical Yearbook

and Statistics

Climate Change Office 2013 Republic of Palau®Natioral Communication

Framework for the Convention on

2015 Palau Climate Change Policy
Ministry of Natural Resources, Environmeéat,2019Re pu bl i ¢ o f Pal audbs 6th Na
Tourism(MNRET) Now MAFE the Convention on Biological Diversity
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Republic of Palau Revised National Biodiversity
Strategy and Action Plan (NBSAP) 202625

Palau Conservation Society Palau Conservation Society Strategic PlahG22021.
Melekeok State Ngardok Nature Reserve Management Plan 2010
2014.

Koror State 20122016RocklIslandsSouthern Lagoon Area
Management Plan
Belau National Museum Natural History SectioStrategicPlan

Environmental Quality Protection Board 2013 Ngerikiil Watershed Restoration for Improved
Water Quaty GEF Pacific IWRM Demonstration
Project

National Environmental Protection Council 2019 State of the Environment Report Republic of Palau

Stakeholder Groups Coordinated with for the Statewide

Assessment and Strategy

T h e PStdteaFarestiStewaship Coordinating Committee (required | oc alHorgst cal | e d
Advisory Councib) were consulted by phone, in person, site §isihdduring two workshopgJuly
29,2021, and August 26, 2021)During the workshopsvhich were also attended by partners tha

were not part of the actual coundlpresentation on the current situation was presented and then 2
groups were facilitated to discuss the strategic action plan and amend or include items where gaps
were perceived. Actions were prioritized within bgtioups. Groups were asked to discuss specific
sites for activities to be implementaddchallenges to implementation of the FABuring the

workshop we ha8 recorders who werBCCstudentgMarinca Faimau, Deureng Camacho, Britney
Isaac, Kesiil Thomasnd Bhilanna Temoljnd two facilitators, Tarita Holm and Ann Kitalong.

Refer to Table0.12below. USDA Forest Service does not have staff in Palau and thus it is not
feasible to include them as Forest Stewardship Committee members. Insteiditon to the local
meetings and discussiqgrasseries of pom meetingsluring MayAugust 202Iwere conductedith

Katie Friday and the USFS program management team to ensure that the FAP met the necessary
requirements for USFS fundingihese meetings incled Wendy Yun, River Thomas, Ann Kitalong,

and Kathleen Friday (June 28, 2023eri Smith, Phil Cannon, Stacey Clark, Fred Sengebau, River
Thomas, and Ann Kitalong (July 13, 202MirandaHutten, Ann Kitalong, Kathleen Fridafred
Sengebau, and River Thasi(July 26, 2021); Kathleen Friday, Ann Kitalong and River Thomas
(August 4, 2021)Note that the USDA Farm Services Agency was not included because the FSA and
its programs do not serve Palau; likewise, Palau does not have a-té8@gnized Soil and Wate
Conservation DistriciThe Forest Stewardship Council plans to set up an annual meeting to advise the
Forest Stewardship Program.

Table 0.2. FAP Workshop Participants

Workshop Participants
Name Office Consultations
1 | Fred Sengebau Former BOA Meeting 8/24/20, Participant'l
Director Workshop
Gwen Sisior Acting Director Meeting:8/24/21, Participant®
Workshop
Joe Tiobech, retired Meeting 6/25/21
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Leah T Ngiratichu

Ngeyaol Polycarp

Participant ¥ Workshop

Participant ¥ Workshg

Edwin Polloi Participant ¥ Workshop

Trebkul Tellei Participant ¥ Workshop Phone Interview
Micky Towai Participant in ¥ Workshop

Ray Wasisang Participant in 3 Workshop

2 | Pua Michael Head Forester| DFLW Participant 2 Workshop
River Thomas Meetings 625/21, 8/921, Augusi2021,
Participaniat 'and 2° workshops
Beverly Subris UCF Meeting Augus2021
Coordinator Participant ¥and 29 Workshops
Larry Mamis Acting Head Meeting 6/25/21
Forester Participant ¥and 29 Workshops
Omerkael Sadang Forester
3 | Adelle (Lukes Isechal MAFE/PAN Office Meeting:6/25/21, Participanf'l
(representing Palauan Workshop Meeting: 8/24/21
Joyce Beouch state/local government Participant ¥and 29 Workshops
management of forest
lands)
Vicky Riungel MAFE Participant ¥and 2¢ Workshop
4 | David Idip Director PALARIS Participant ¥ WorkshopMeetingAugust
2021
Jacquie Participant ¥ Workshop,
Daryleen Takeo Participant 2 workshop
Ophelia OJ Participant 2¢ workshop
5 | Derrick David, Fire Bureau of Public Safety | Meeting 825/21
Lieutenant Division of Fire and Rescu( Participant ¥ Workshop
(DFR)
6 | Lieutenant Brenda Santos | Division of Fish and 8/30/21 & 8/31/21Phone calls and emai
Wildlife Protection exchamge on updates for DFW
SeptembeBO" draft FAP sent for DFWP
review and comment
7 | Mike Aulerio The Nature Conservancy | Participant ¥ Workshop
8 | Mike Blesam EQPB Acting CEO Sent invitations for Workshops, will
review
Bernie Ngiralmau EQPB Sent invtations for workshops,
Reviewedandcommented on August 9
draft FAP Strategies
9 | Charlene Mersai National Environment Participant ¥and 2¢Workshops
Protection Counsel (NEPG
10 | Christopher Kitalong Palau Community College, Participant ¥ Workshop
Vice President Collegeor Research and | Meeting 7/28/21
Felix Sengebau Extension (PCE&CRE) Participant ¥ Workshop
11 | Ann Singeo Ebiil Society Participant for ¥and 2¢Workshops
llima Kloulechad Participant ¥ and 29 Workshops
Ives Rdiall Participant for 2 Workshops
Margie Olsudong , SiteVisit to Ehil Nursery 8/20/21
12 | Umai Basilius Palau Conservation Societl Sent invitations for $and 2¢ Workshops
13 | Leonard(Gork) Basilius Palau Community Action | Participant in 2 Workshop

65



Chairman for Small Grants | Agency (PCAA)
Program (SGFGEF),
Community Agriculture
Agent
14 | Ann Kitalong Manager Belau National Museum | Participantfor 13'and 2¢Workshops
Natural History Section
Milang Eberdong Participantfor 15tand 29 Workshops
Naito Soaladaob Participant for 2 Workshop
Niro Nobel Participant for 1 Workshop
15 | Nels Liljedanl Palauoffice, USDANatural | Participant ¥Workshop
Resource Conservation
Service
16 | Leilani Reklai Media/Mahogany Farm, | Participant ¥Workshop
Philip Reklai Former Governor Aimeliik | Phone Interview
State Private Sector
17 | Dr. Joel Miles Bureau of Agriculture Email correspondence Sept 2021
Former Researcher
18 | Ephram Polycarp Blue Moon Exotic Wood | Phone Interview 9/13/21
Company
19 | Shery Koshiba Aimeliik State Phone Interview 9/13/21
20 | Jefferson Thomas PresidentNgerubesang Phone Interview 9/13/21
Mendés Club
21 | Joe Reklai Chief, Public Works Phone Interview 9/27/21

Table 0.13. Forest Advisory Council Members

Members
1 | Derrick David 8 David Idip
2 | Bernie Ngiralmau 9 Ann Kitalong
3 | Nels Liljedahl 10 | Chris Kitalong
4 | Ann Singeo 11 | Ngeyaol Polycarp
5 | Mike Aulerio 12 | Milang Eberdong
6 | Joyce Beouch 13 | Leilani Reklai
7 | Lukes Isechal 14 | Charlene Mersai

State Technical Commiteeand others t a k e h oefuiteslo sf dir For est Act i C
consultation

The USDA NRCS has the responsibility to convene
Pacific,only sometimesgoes so by inviting Palau to remotely attend meetings conduncted

Honolulu including six other island jurisdictions. Furthermore, if the STC were formed in Palau, it

would have most of the same members as the SFSCC above. Therefore, this requirement is

considered mety theparticipationof NRCS staff in Palau (Nelsljedahl) and review of this

documentequested 9/8/202iy emai |l from the NRCS fstate forest
(Mathew Cockingbased in Honolulu

Lead agency for the Forest Legacy Program (if not the state forestry agency) (required) N&& beca
Palau has not yet completed an Assessment of Need for the Forest Legacy Program
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Applicable Federal land management agencies (required) N/A because the U.S. government does not
own or manage federal (U.S.) forest land in Palau

The US Militarydoes nobwn or have a longerm lease in Palau is planning to construa radar
system in Ngaraard and Angaur States. Military exercises and training are being conducted in
Angaur, Peleliu, Ngeremlengui and Ngaraard. The land fasdmbthareprivate lands.It is
recommended to establish a programmatic agreewitnthe military for large military projects on
forest habitats.

Stakeholder Input

During meetings and the workshops, the main issue was coordination and communication between
partners to betterotlaborate and update each other on program needs and support duringgferiod
intensive activities. Information management, storagalysisanduserfriendly guides to navigate
information for specific needs was a comnoamcern(David Idip 2020). Landownership was raised as
projects are started on land with clear knowledge of ownership once a project has begun (Leonard
Basilius, 2020). Working with communities directly and consistently was raised as project follow up in
communities igritical (Ilima Kloulechad)Data gaps on under representative forest halpgagsswamp
forests) wasaised, much work focused Babeldaob andot for other islandand areas outside PAN
(Tarita Holm).

Overview of Spatial Analysis

The 2@1-2030analysisusedonly certain layershatwere availabldor spatial analysisBabeldaob

Island has the most comprehensive vegetation informdtmnmost cases there was only data

available for Babeldaob and Kordtriority areador reforestation ire010 remained prioritgreas in

2021 including critical waters sources and watersheds, bare areas in upper watersheds and repeatedly
burned areaswith additional information on areas of repeated fires, areas impacted from super
typhoons, and mapping of invasive species, anéxpansion of housing developments in Babeldaob

by the stakeholders and technical grodpserewasmorespatial data for fire, endangered species,

drinking water sourcesndinvasive species. Theveasno contour data for 1m for Palau to

determine pridty areas for sea level rise.
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Issue 1 Climate Change

Global warming isa major hreat and issutr coastaforests and communitieBorests act as important
carbon sinks that absorb carbon dioxide, a major greenhouse gas aaterttiggmpacts of climate
changeGlobalwarming is causing extreme weather events including severe droughts and water shortages
during the 19971998 ENSO ever{fOERC 2002) super . 26

typhoons and typhoon€limate change was considered one of
the topchallergest o Pal aud6s envir onmegh
meeting of conservation and environmental profession&l616
(NES2016). These climate changes affect the health of the,tre¢s
causing stressed conditions that make trees vulnerable to
pathogens and insectsoss of coral reef barriers and storms
causecoastal erosion and loss of beacimeBalau The top
tourism destinations are the Rock Islands and several of the
designated picnic areas along the east coast are losing thei . -
beaches and trees as shown abovéffe island of Ngermeaus rigyre1. 1CoastaIEr05|on

Refer to Flgure 1.1This beach and otheare not Only Ngermeaus Beach with exposed
important for the tourism industry but as important hawksbil Casuarina equisetifoligootsAnn Kitalong
turtle nesting grounds. Hawkslslare critically endangered

species thtdepend upon vegetation to camoufléigeir nestgKitalong A. and J. Eberdon@0®).

i onal

Drought

On March 22, 2016, the National Emergency Committee (NEC) recommended that the President
declared a State of Emergency. The NOAA weather report that plee&Epublic of PalalrpP)in
ExtremeDrought Level 3 of 4 with cumulative rainfall over past montyes the lowest recorded

since 1951 at 17.65 inches. The PPUC shut down the Ngerimel Dam; and the Ngerikiil River was at
19% of its normal water production. A State of Emergency was approvébmgress and further
extended until April 11, 201@hat resulted in water hours in Koror and Airai. On May 9, 2016, water
levels were back to normal and-Bdur water service was resumed. Mitigation actions included
exploring alternative water sourcesdaexpanding distribution systems (NEC 201®h March 30,

2018, thewaterlevel at Ngerimel Dam was at 9.3 feet or 40% of its normal capatitg Ngerikiil

Dam was at 8 feet or still at 100% capacity bringing a combined capacity of the two water gpurces
70%, triggering Stage 2 Drought Management Actidncomparisonof Ngerimel Dam between

March 30,2018,and March 142016,showsthat therevas more watein 2018than during the height

of the 2016 drought buhe differencewas small Normally the dan is at 23 feet but asational
EmergencyCommittee NEC) reported as of March 302018 it was at 9 feet, 40% of its normal
capacity (Island Times 2018)
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Ngerimel Dam - Mar 0] 6 ( Photo b OTV production). Ngerimel Dam - Mar 2018 ( Photo by: Lightning Strikes Production).

Figure 1.3 The Ngerimel Dam during March 2016 OTV (left) and March 2018 during severe drought.
Lightning Strikes Productions (right)

Typhoons

Palau was struck by two super typhoons within aribZeriad i Super Typhoon Bopha in December

2012 and Supetyphoon Haiyan in November 2013. These typhoons destroyed homes, critical
infrastructure,and crop production in eastern Babeldaob, Peleliu, Angaur and Kayangel. Taro
gardens were contaminated with seatewand watersupplies were limited. Displaced families
relocated to homes of relatives after Haiyan struck Kayangel in; 286%Rients were temporarily
housed at thélgarachamayong Cultur@enterunder the request of Bilung Gloria Salii. In 2020

sone farms have yet to recover from these typhoons and in some cases taro crops were substituted for
other more resilient cropb April 2021, Typhoon Surigae struck and lingered over Palau destroying
infrastructure and forests. Kayangel was under weder TyphoonSurigae.
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Figure 1.4 Supertyphoon Haiyan November 2013 compared to two months earli€oral Reef
Research Foundatidritps://coralreefpalaarg/research/oceanographyweather/
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Figure 1.5 SupertyphoonHaiyan KayangelNovember2013 NEMO (Left); SuperTyphoon Bophampactin
Angaur December 2012 Ann KitaloBight)
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Figure1l.6 TyphoonSurigae April2021 Bernadett€arreon

During 2018 to 2020, the Cent-WEB)dndRaUR&K @ress 6 s Emp ¢
Society PRCS) conducted Gender Responsive disaster risk reduction and resilience building

program in Babeldaob that supported over 250 women with the skills to cope with disasters. The
OWomenbés Empower ment throughi Em&egooaoaprechapa Redn
or People Empowerment Project (PEP), fundedbgWo me Péase& HumanitarianFund

(WPHF) partneredwith eight locally based organizations to train community women in disaster
preparedness, responaad recovery, tbe first responders and community leaders in humanitarian
response. The Palau Red Cross Society-WEBd t he Ce

worked with | ocal womends organizations to orgar
P a | sdl@ shatedue to the major impact to thexates fromSuper typhoonslaiyan andBopha
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(Kayangel, Ngerchelong, Ngaraard, Ngiwal, Melekeok, Ngchesar, Peleliu, and Anglhesg are

eight priority areasdue to the impact of storm surge from past Supgardapns and sea level rise.

These 2012 and 2013 super typhoonslasslimpacbn Koror.A total of 253women and 12 men

received 270 climate resilient breadfruit saplings. These communities received water test kits, family
disaster toolkits and overaftkining on disaster management, food, and water se¢BRE¢S 2019

Annual Repoit

Kayangel 25 25

|Ngarchelong |23 7 30

Peleliu 35 35

Angaur 30 5 a5

| Ngaraard 35 35

Ngiwal 35 35

Melekeok 35 35

Ngchasar 35 35 Breadfruit tree planting with Melekeok residents
Total FiM 253 12 |285

Figure 1.7 Distribution of Breadfruit Plants by state (left) and breadfruit tree planting in Melekeok
(right) through the Palau Red Cross Society.

Sea Level Rise and Castal Erosion

Seawater and freshwatieundation of coastal agroforests is impacting food produatidéowland
agroforestsThe less drastic and gradual rise in sea lévgredicted to be fror@.2 to 0.9m by 2100.

The state of Kayangel will be compdtyt underwater by 2100 if sea levels rise is close to 1m. In Koror all
of its coastal infrastructure will be underwater shown in red for the map of Koror (BiglreThis is

critical for Koror which has the largest populations with many homes alongwlend areasA 6% loss

in annual taro productions was due to saltwater intrusion (Del Rosario et al., 2015). The Office of
Environmental Response and Coordination (OERC) reported a 50% drop in food production during the
severe drought in 1997998 (OERC2008). Climate change is a threat to food security with ongoing
interventions to rehabilitate taro gardens with salt tolerant taro varieties and drought resilient crops (SOE
2019).

A geospatial modalevelopedor the 20106WARSto determine the highegtiority areas to protect

forests from flooding and saltwater intrusiandlandslidesvere also priority areas for the 2030 FAP.

Refer to Figure 1. §orestryworkedwith homeowners and business in agroforestry and conservation on
their land. Six data layerg(infrastructure, soil, contour elevation, coastal erosion hazard, forests, and
endangeredpecieswereidentified by the technical team to bsed in the model analysigach layer
wasweightedbased upoits perceived relative importance tastissue of landslides, coastabsion.and
flooding as a result of increased extreme weather evaitttsough a layer for contour elevation at 1m is
highly weighted there was no data available.
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Coastal erosion hazard areesre highly
weighted howewvethese areas kianot been
surveyed and no geospatial data is availabl
Endangered species such as nesting turtles
and nesting shorebirds are known from arei
but their habitats hae not yet been mapped.
The2010GIS spatiabnalysisshowed low
coastalreas in Figure8. The analysis for
coastal erosion and slope failure was basec
on two layers that were weighted equally: | -e9¢nd
infrastructure (weight=50%) and contour R
(weight =50%). Focoastal flooding contours : i
0-1m were priority areas for stabilization an
reforestation. For slope failure, contours 50
to 100m were priority areas for stabilization
and reforestatiofor the 2021FAP

The2021 FAPresults from the overlay
analysis are showin Figurel.8. High

priority areas for floodingverecoastlines 0
to Imabove sea level. Kordiasoneof the - Y
highestprioritiesbecause its the most 'f;"_:;‘; 4 SONSOROL
densely populated State. Other vulnerable i

States with lower population densities G S
include thdow-lying States of Kayangel, p Meris
Peleliu and Southwest IslandtHatohobei =
and Sonsa. '
Key tourist beaches of the southeastern
lagoon are erddg away duedo several
factors including sea level rise, storms, loss
of reefs from prolonged elevated sea e
temperatures, loss of leaf litter and strand ) 4 y
vegetation due to much raking and removal |0 s 1500 T
for tourist to exper ———————uum

beacheso and t hMorei mp Figure 1.8 Sea level showihigh priority areas

studies are needed to determine best (0-1 m) in red and include Hatohobei and Sonsor
management practices for ttwurist beaches. | StatePALARIS

The highest priority arease low lying areas
in Koror, the urban centein whichforestryeffortswill be directed tanitigate or prevent coastal erosion

caused by sea level rise and storms based upon frequency and magnitude of use, density of infrastructure,
elevation of 1m or less above sea leVelp priority areas are theast coasts of Baldaolh and the Rock

Islandsof Koror and Airai Statedhe islands of Kayang@&tate,and the Southwest Islamd Hatohobei

and Sonsordbtates These islandhadelevatiors of a few meteraind it is critical to get the needed data

for this analysis

CLINATE CHANGE )
SEA LEVYEL RISE !

Southwest Islands

Dongliy

HATOHOBEI

h O

Hotsarihie

Landslides

The 20212030priority sites for mitigation efforts for landslides through reforestation eind
engineerings follows: Malakal QuarriFigure 1.1}, theNgerikiil RoadTmetuchINationalAirportin
Airai Statesouthernmost state BabeldaobNgchesapn SE coast of Babeldaob(Rigure 1.12)and the
upper NE coast of Ngkeklau, NgaraardRefer to Figure 1.9.These sites were ranked based upast
discussions witlpartners and a recent discussidgth the Chief of Public Works, Joe Reklasho has
been maintaininglope failures along the National Highwiay the lastdecadgJoeReklai pers. comm.
9/27/21) The main justificatiorior these priority sitewas population densitgnd road traffic and
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repeated slope failure in Koror and Air@herepeated slope failugong the east coast of Babeldaob
was justification for Ngchesar and Ngkeklau sit&dince 2010, the landslide area in Ngerniidror has
been stabilizedndpart of the road alignment by the Airpdriowever there are coirtual stabilization
problems on this alignment that require revegetation and engineering. The slopes along the western
alignment have been less of a concefhe western alignmeand steep slope areae ongoing

problens but less of a concern than i01D.

Landslides Priority Sites

Meyungs
¢Malakal Quairy
Koror

Airport Road and the eastern alignment along Ngchesar and Ngaraard in Ngkeklau (Chief |
Public Works)
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Figure 110. 2010 Spatiahnalysis oftontour and infrastructure shown areasigh priority
to stabilize slopes and reforglat are also top priority areas for 262031 and consistent with repeated
landslides in the similar locationBALARIS.
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300 Meters

Figurel.11Malakallsland showing basalt quarry area (66,282 marked imared circle which was once
forest. An area of chronic landslides is circled in yellow that crushed an adjacent warehouse downslope
after heavy rains in 2009. The aref slope failure has 70% slopes. Quarry activity has left a thin and
unstable rim of steep sloped forests that has caused several landslides after hedhiganapriority

site for stabilization and reforestatioBource: PALARIS 2006 Ikonos Sditd Imagery.

The number of landslidemd roaddamaggFigure1.12) increasedn thelasttwo decads. Forests are

sliding down the slopes. The increased intensity and duration of rainfall attributed to climate change is a
major contributing factor. Palu 6s hi gh rainfall and highly erodat
construction a constant challengEorestry direatd their effortdo stabilize sites to eithgrotect

existingforestsor restore lost forests. Currently there is work beingedmmone section of the Ngerikiil
Road.However it remains unstable along other sections. The Malakal Quarry remains unstable and
requires stabilization and reforestatimd is gpriority site for stabilization andeforestation.

Figure 112 Sloe f ure in Ngeremlengui (left) and Ngchesar (center), and road damage in Ngardmau
(right) after Super Typhoon Surigae April 208lope failure sites angriority sites for stabilization of
slopes to prevent forest loss.

The forestry staff currelytassiss homeowners and businesso apply best practices agroforestryto
consere their soils and forests especially in areas vulnerable to landsBtksdard Operating

Procedures to address erosion and sediment controls forweeet® identify practical, daily activities

that will make an impact in reducing and/or eliminatmgsion and sediment sources in the watersheds of
the States of Melekeok, Ngarcheloagd Ngremlengui in the Republic of Pal@dork 2021).
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Measures of Successsuel Climate Change

Themeasures of succeks the past decadeere adollows: bestmanagement guidelines for slope
stabilization for EQPBveredevelopedatleast 2 slopes werestored and stabilizagsing best
management practiceBhe Smithsonian Instutionds Forest Global Earth Observatory (ForestGEO)
wasestablished in the Ngerdorch Reserve for long term monitoring of giblvaitechange.

Vulnerable areawerereforestedn Ngeremlengui, Ngardmau and Ngiwal and Aifidie Centre for

Wo me n 6 s menpBelaug@VEB) and Palau Red Cross SociedRCS) conducted Gender
Responsive disaster risk reduction and resilience building program that supported over 250 women
trainings acrosgight of the most vulnerabtef Pal auds 16 st aongeNgardand,ay angel
Ngiwal, Melekeok, Ngchesar, Peleliu, and Angaarjotal of 253women and 12 men received 270
climate resilient breadfruit saplings. These communities received water test kits, family disaster
toolkits and overall training on disaster mgament, food, and water secufBRCS 2019 Annual
Repor}. Community outreach training and awareness was conducted in Babédldawsites of

major landslides near the Tmetuchl National Airport and in Ngermid Hamlet have undergone
stabilization through egineering efforts.

The 20212030 Forest Action Plarwill address Issuel Climate Change through the implementation
of the following actionsin the next decade

(1) A Sustainable Forest Database system will be established, anastesffl totrack laneéwners
assisted, number of species propagated and planted, and survival rates, number, and size of demonstratior
agroforest plots, acres of important forest resources areas and acres of sustainably managed forest
resource areas on public and private laddselop and implement FSP and UCF Plans.dse
supplement existing SMART system

(2) Program folRapidForestAssessments for site specific areas post typtaronight,or heavy rain
event

(3) Study of erosion rates in vulneralgieastal areas

(4) Report orbest management practices and guidelines for littoral forests and mangrove2with 1
trainings,

(5) Onestudy on human impact to mangroves;

(6) Report of forest healtfregrowth, recruitment, lack of invasive species, survivorshgaplingsjand
impactof seawater intrusign

(7) Design /implement social marketing campaign around forests to improve attitudes/behavior and
valuing forests (including mangroves)

(8) Design Project and Conduct Stakeholder Analysis on Climate Change and; Forests

(9) Develop report format aligned with the State of the Environment Report

(10) Develop scholarships, internships for sustainable forestry educational programs

(11) Research available materials on Forests and Climate Change

(12) Collaborate with NGOs, RET; and MOE to develop and disseminatédcational materials and a
curriculum module for forests and climate chgnge

(13) Hold an Annual Forum for members of #harest Advisory Council as well as other partners
partners interested in Forest Stewardshgb @rban and Community Forestry.

(14) Collaborate with state governments to identify priority areas for reforestation efforts (produce maps)
(15) Cooperate with NGOs on a student and community volunteer program

(16) State Regulations and legislation eleped, adopted, and enforced to protect forests and restore
degraded forests from impacts of Climate Change

(17) Design and implement Rapid Forest Assessment for HCV forests post typhoons, pgst severe
droughts, and other natural or human induced imatgecovery plan (reforestation, green waste
recycling)

(18) PALARIS and other partners update vegetation maphairdlogical models
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(19) Gather and develop usefatest relatednformation to disseminate to states and other resources
users

(20) Develop and implement Palé&gaFM Planand Best Practices

(21) Forest Resourddanagement Requiremergstablished and integrated

(22) Work with the States and partners to develop Comprehensive State Forest Management Plans
addressing climate change, wakerd protection, conservation, rehabilitation, and sustainable use of
forests

(23) Consultations and visits detailed planning in each state for overall forest manggement

(24) Request Governors to designate a lead person fronstehtovork with MAFE team

(25) Establish either a Memorandum of AgreemeraAM or Memorandunof UnderstandingNloU) or

a Letter of Commitment between Palau Forest Service, State, Community, Private Sector, NGOs, and
Landowners on roles, responsibilitiesnd commitments ofaeh party

(26) MAFE justify and secure Congressional funds for forestry programs

(27) Develop, test, and implement training modules that include guidelines far SFM

(28) Create professional development programs

(29) Conduct socio economic and enviramtal impact study of seawater intrusion and forests

(30) Develop, print, and disseminate educational material on invasive species and fire prevention, climate
change, the value of mangrove forestsl existingorestrelated regulations

(31) Forest Advsory Councilwith partners such as GEF Small Grants Progkélimsupport sustainable
forest projects

(32) Propagate, collect, and plant at least 20,000 saplings/year for rehabilitation programs using native
and fruit bearing trees; map and monitor sites

(33) Develop and implement training module for estimated carbon stocks/carbon trading and ecosystem
services of foreste(g.,i-tree training;

(34) Estimate Potential Ecosystem Services (Rakje for impacted forests

(35) Establish greenhouse netwoekpand existing greenhouses, and establish greenhouses where
needed

(36) Native trees propagatqdanted, angnonitorsurvival rates quantifiedt priority sites;

(37) Create a list of projects that can be done related to sustainable forestry atedatismge

(38) Developeducational and awareness materials (posters, radio shows, videos) related to forestry and
climate change

(39) Develop, produce, and disseminate educational materials on freshwater sources and the potential
ecosystem services ofrsts.

(40) Communities identify and remove obstructionsviierflow causedtby debris and fallen trees from
storms.

(42) Develop and implement State Land Use PlhasaddresSFM andwater management

(43) Assess and conduct a feasibility study of watsts to design, and construct water storage and
distribution lines.
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Issue2 Population Growth and Urbanization (Mitigating Effects
on Natural Environment)

Overthe pasnhearly threalecade$1986 to 201bthemean annugbopulationgrowth rate has beein4%
with a rang from 2.3% in 1986 t80.41 in 2012.Refer to Table 2.ITheurbanpopulation (Koror and
Airai) represented a mean of 7% 6f the populatiorwith 26.3% of the population ii4 rural areas
(States other than Koror and Airai). The trend over the past three degiemigration from rural to
urban areasHowever, between 2012 and 2015, there was a slightly higher migratiaritfe urban to
rural areasRefer to Table2.1 The total land area is reported4d6 km? in the 25 Census with a mean
density of 2.5 people/km. Refer to Tables. The highest population growth ratestween 2012 an2015
occurredn the rural Stateef Ngiwal (26%), Aimeliik (18%) andNgchesaf14%), Ngardmau (1%) and
Ngeremlengui (10%). Refer to Tabl€2During the 2005 Census, the Rock Islands were separated out
from the total area of Koror and Airai State. During the 2015 Census the Rocls lslarelnot separated
out from the StatesHowever the slight decrease in population from thesgsanstatesdid occur.

Table2.1 Population growth between 1986 and 2@ Urban and Rural Areas.

Censug Population %Annual Urban Population Rural Population
Year Growth (Koror & Airai) Other States
Rate
Number Percent] Number Percent

1986 13, 873 2.3 9,442 68.1 4,431 31.9
1990 15,122 2.2 10,501 69.4 4,621 30.6
1995 17,225 2.6 12,299 71.4 4,926 28.6
2000 19,129 2.1 13,303 69.5 5,826 30.5
2005 19,907 0.8 15,399 77.4 4,508 22.6
2012 17,501 -41 14,202 81.1 3,299 18.9
2015 17,661 0.03 13,899 78.7 3,762 21.3
mean 17,418 14 12,721 73.7 4,482 26.3
std 1,699 1.2 2,119 5.3 811 5.3

Source: Census Reports and Census of Population and HouspudpliRef Palau
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Table2.2. Population growth for each State in the Republic of Palau from 1980 to 2005
Sources: 2005 Census Monograph and 2000 and 2005 Cerysutdition and Housing. Office of
Planning and StatisticOffice of Planning and Statistic02Q 2019 Statistical YearbooRepublic of

Palau Bureau of Budget and Planning Ministry of Finance

Total | Populati| Population | % of total 25 yr Total | Population Population % of 10 yr

area on per kn? population | (1980 Area | 2015 per knt total (2005-

«md | 2005 2005 2005 2005) | (km?) 2015 populatio[ 2015)
(2005) population| 2015 n 2015 % _
growth Populati

(%) on
State growth
Total: 491 19,905 416 17,661
Aimeliik 52 272 5.2 1.3 0 37 334 9 1.9 18
Airai 44 2,723 61.9 13.7 75| 49° 2,455 50.1 13.9 -10
Angaur 8 320 40.0 1.6 24 8 119 14.9 0.7 -63
Hatohobei 3 44 14.7 0.2 -40 0.7 25 25.0 0.1 -43
Kayangel 3 188 62.7 0.9 34 1.7 54 31.7 0.3 -71
Koror 18 12,676 704.2 63.7 40| 58* 11,754| 202 (653) 66.6 -7
Melekeok 28 391 14.0 19 -9 25 277 11.1 1.5 -29
Ngarard 36 581 16.1 2.9 21 29 413 14.2 2.3 -29
Ngarchelong 10 488 48.8 24 -32 8 316 39.5 1.8 -35
Ngardmau 47 166 3.5 0.8 3 30 185 6.2 1.0 11
Ngeremlengui 65 317 4.9 1.6 -13 61 350 5.7 2.0 10
Ngatpang 47 464 9.9 2.3 64 35 282 8.1 1.6 -39
Ngchesar 41 254 6.2 1.3 -43 38 291 7.7 1.6 14
Ngiwal 26 223 8.6 1.1 -20 16 282 17.6 1.6 26
Peleliu 13 702 54.0 3.5 13 17 484 28.5 2.7 -31
Sonsorol 3 100 33.3 0.5 21 3 40 13.3 0.2 -60
Rock Islands 47 0

The urban developmentwithin the Ngerikiil Watershed in Airai is the top priority as this watershed
is a source ofirinking water for Koror and Airawith 80.3% of the populatiofin 2015 Refer toTable2.3
andFigure2.1 The population groti in Airai was75% 1980 and10% in2005, however between 2005
and D15, the population growth declined by 10%ue to saturated soils, the housing developments

have had problems witeptic overflow, increaseléd waste loss of vegetation and an increase in
impervious surfacesln 2021, thenationallandfill openedo serve all of the State§he nationaplan to

build a separatsewage systelim Airai was not implemented

Figure2.1View showing uban growth in the Ngerikiil Watershed in Airai State
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The forests play a critical role in filtering runoff and filacement obuffers along the rivers near

development areas is criticabnd apriority area for reforestation . Land use planning is critical to

ensure that watersheds are protected from potential pollutants such as solid waste. The R0$52010
strategywasto integrate protected areas into land use planning. The Republic is required under the
Convention on Climate Change to submit a Green House Gas Inventory that requires quantification of

land use change which is primarily diseénfrastructure developent from population growth. Through a
well-documentegblanning process land use change can be followed over time and incorporated into the
GHG inventory. Palau€&ffomesthe séemoeeh@8eb57s6gvi
sink (2013 2¢ National Communication on Climate Change). $asd degradation of habitats due to

urban and commercial developmanét op t hreats to Pal aubs terrestri

The 20182024 GEF6 National Projeentitled Integrating Biodiversity SafequardachiConservation into
Developments working with the States of Ngiwal, Ngeremlengui, Ngaraard, Ngardmau, Ngarchelong,
and Melekeokhrough a Babeldaob Island Joint Coordinating Body (XGBevelop State Master Plans
and State Planning Commissions. Thedlase guides for Babeldaob include a series of base maps
developed in coordination between WA, PALARIS, and the States through a series of consultations
and ground truthing exercisé3ne of these maps identified areas suitable for agroforestry and tree
plantationsand housing projectfRefer to Figues 2.2a and 2.2bThese maps are still under development
with the StatesThe GEF6 project has produced a report entitled Climate Smart Resilient Development in
MelekeokState thatncludes a listing of spées of trees to use as street trees for Melekeok. The GEF6
developed Standard Operating Procedtoexidress erosion and sediment controls for roads to address
landslides. Subdivision Housing Suitability Criteria were approved in 2020.
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HOUSING SITES

Babeldaob, Republic of Palau
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Figure 2.2a RInning Maps for Housing for Babeldaob Island. MAFE and PALARIS

85



------ v

REPUBLIC OF PALAU
Babeldaob
JCB_BOA_EQPB Recommendations

e

Lagend
[ ) Recommentad Harng
| R commendod Faming

—— Compt, Pt
Scalke 12200000 ~Ea
| T P, PR R TR I R O | @
2450 4300 3900Metes

. .
™ -z
- <

=
-

rar

Figure 2.2b Planning Maps fétousing and=arming for Babeldaob Islarahd MAFEand PALARIS

The 2010SWARSidentified Koror State andirai StateNgerikiil Watershed as th@ghest prioriy areas
for mitigation of the impacts afrban growtton the environmen®he Ngerikiil Watersheds a critical
watershed for drinking water and highly vulnerable todineinvasiveplantsandits uppemwatershed
wasan important bird area. Koror Statesa top priority area because ittiee most populated State with
graduallong-termconversion of forests to infrastructure. Korohame forseveral endangered species
and ha recurrentandslidesA small population oftte critically endangered palRonapeavasfoundat
the Ngermid Rock Island Compl@&eartheurbancenter. It is unknown if this palm is susceptible to
attack by CRB. There is no field evidence to suggest this is the kdakal lslandin Koror is the only
know location ofthe nearlyextinct Timonius salsedand only known from a type specimen (Costion et
al. 2009)lt is critical to locate this species and protibetmfrom encroaching developmeiithe

Ngerikiil Watershed oAirai (Babeldaohand Malakal Island of Koraare twopri ority areasto
implement reforestation projects to protect the existing forests and provide healthy forests to the urban
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communitiesof these two mostlenselypopulated States of PalaMAFE hasidentified existing and
proposedhousing development areasBabeldaol{Figures 2.2a and 2.2b)savell as degraded landisom
past miningactivities inwatersheds in Ngardmdar reforestation project3.he mining areas are in areas
adjacent to land leased for housing developrm@umirently, BOA and partners are king on a
Ngermetengehnd Imeond-orest Restoration Project in Ngeremlenguidoexistinghousing
developmentnot a proposed housing sit€he bare areas have been mapped, and sediment ponds,
sediment traps and restoration areas have been mappedtdrieigurs 2.3

Ngermetengel Forest Restoration Project

Legend
% 10 Meter Island Point
~— Lease Road
|| sediment Pond
[ | sediment Trap
Restore Area

[ 10 Meter istand

Figure 2.3 Ngermetengdforest Restoration Project in Ngeremlengui

Measures of Success Issue 2 Population Growth and Urbanizati@ditigating Effects on Natural
Environment)

During the past decade, measures of success for I$3peulation growth and urbanization were as

follows: LandUsePlan for Airai Statewvas developedLandUse Planning Trainingias conducted in

Airai Stake and an Airai State Planning Commission was establishieel 20182024 GEF6 National

Project entitledntegrating Biodiversity Safeguards and Conservation into Develogsemtrking with

the States of Ngiwal, Ngeremlengui, Ngaraard, Ngardmau, Ngarcheloddelekeok through a

Babeldaob Island Joint Coordinating Body (JCB) to develop State Master Rth8taée Planning
Commissions. The land use guides are being developed1(D@&mativetreeshavebeenpropagated in
NekkenStation, the Ngardmau greenhouse, the Melekeok green house, the Ebiil Society greenhouse, and
the Belau National Museum greenhewsnually with a minimum survival of 50%.

Reforestation projects have been initiated in housing developments in Ngiwal and Ngeremlengui States.
The next decade will build upon these successes by expanding greenhouse production and working with
partners talevelop urban forests in areas where urbanization and population growth is showing an
increasing trend.
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The 20212030 Forest Action Planwill address Issue 2Population Growth and Urbanization
(Mitigating Effects on Natural Environment) through the implementation of thefollowing actions
in the next decade

(1) A Sustainable Forest Database system will be established, artcastefd totrack landowners

assisted, number of species propagated and planted, and survival rates, number, anensaestfation
agroforest plots, acres of important forest resources areas and acres of sustainably managed forest
resource areas on public and private lands, develop and implement FSP and UCF Plans. Use &
supplement existing SMART system

(2) Design /implenent social marketing campaign around forests to improve attitudes/behavior and
valuing forests (including mangroves)

(3) Develop report format aligned with the State of the Environment Report

(4) Establishscholarshipaindinternships for sustainablerestry educational programs

(5) Research available materials on Forests and Sustainable Develtpmeeinicational materials;

(6) Collaborate with NGOs, PCC, and MOE to develop and disseminate educational materials and a
curriculum module for forests drsustainable development

(7)) Hold an Annual Forum for members of therest Advisory Council as well as other partners
partners interested in Forest Stewardship and Urban and Community Forestry

(8) Collaborate with state governments to identify fityaareas for reforestation efforts (produce maps)
(9) Cooperate with NGOs on a student and community volunteer prpgram

(10) State Regulations and legislation developed, adopted, and enforced to protect forests and restore
degraded forests from impaadf population growth and infrastructure expansion

(11) Design and implement Rapid Forest Assessment for HCV forests post typhoons, post severe
droughts, and other natural or human induced impacts and recovery plan (reforestation, green waste
recycling)

(12) PALARIS and other partners update vegetation maps and hydrological models

(13) Developan annuabtate of Palau's Forest Report

(14) Gather and develop usefatest relatednformation to disseminat® statesand other resources

users

(15) Estaltish and integrat&orest Resourcklanagement Requirememntdth national and state plans;

16) Work with thestates and partners to develop Comprehensive State Forest Management Plans
addressing climate change, watershed protection, conservation, retiatjldad sustainable use of

forests

(17) Consultand visiteachstate fordetailedSFM planning;

(18) Request Governors to designate a lead person fronstsettovork the MAFE team;

(19) Establish either a Memorandum of Agreement (M@&)Memorandunof UnderstandinghloU) or

a Letter of Commitment between Palau Forest Service, State, Community, Private Sector, NGOs, and
Landowners on roles, responsibilitiend commitments of each party

(20) Justify and secureongressional funds for forestry prams

(21) Create professional development programs

(22) Conduct socio economic and environmental impact study of mangrove;forests

(23) Conduct socio economic and environmental impact study of seawater intrusion angd forests

(24) Forest Advisory Councilvith partners such as GEF Small Grants Program support sustainable forest
projects

(25) Propagate, collect, and plant at least 20,000 saplings/year for rehabilitation programs using native
and fruit bearing trees; map and monitor sites

(26) Estimate Peintial Ecosystem Services (PE&Jues for impacted forests

(27) Establish greenhouse network, expand existing greenhouses, and estalgjsfenhouses where
needed

(28) Native trees propagatquanted, andurvival rates quantifietbr priority sites

(29) Conduct national spatial analysis of Casuarina, coconut, mahogany and other important trees and
landownership using aerials, IKONOS, LIDAR & SAR, and ground truth information
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(30) Create a list of projects that can be done related to sustaiosddamanagement amslistainable
development

(31) Developeducational and awareness materials (posters, radio shows, videos) related to sustainable
forest managementreshwater sourceand the potential ecosystem services of forests

(32) Communitiesdentify and remove obstructions waterflow causetby debris and fallen trees.

(33) Develop and implement State Land Use Ptatsintegrate water supply

(34) Establishbuffer zones and remove invasive species along the rivers and stream

(35) Establsh a programmatic agreement with the military for large military projects on forest

habitats.
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Issue3 Water Quality and Quantity

Forests produce the cleanest waters as they absorb rainfall, reduce flooding, recharge aquifers, and
provide hitat to wildlife and act as buffers along streams and rivers to retard flows of sediment laden
runoff into streams. Riparian forests can trap ove¥&ff sediment and nutrients and reduce peak
flooding by 50% (Cooper et al. 198 AVater storage, distsution and protectioarecritical for extreme
drought periods associated with ENSO events and Climate Changaty uppewatershedgrovide

public drinking water to Babeldaob and Korbhesepriority upperwatershedsre indicated in blu
Figure3.1. Priority water quality and quantity areas for Babeldaob were identified. Refer to Bigure

Watersheds of Babeldaob
Babeldaob Island

: 2

NGERCHELONG
N

Legend
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e T O ——— Streams
3 . g 0 2000 4,000 8,000 Meters
N - oo, = L e e e  ———_— - Public_Drinking_Water

Figure3.1Map showing the upper watershed areas for public drinking waters sougalsadflaobThe upper
Ngerikiil watershedn Airai State, the soutinemost State in Babeldaginovides the largest supply of public
drinking waterin PalauThese argriority areas for reforestation.
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Figure3.2 The 20212030priority areas in darkest blue, medium areas in lighter blue and lower priority areas in
sky blueare similar to th6eWARS 201Qoriority areas.

In 2006 the Babeldaob Watershed Alliance was formed to help states sharing the same watershed
coordinaton efforts throughConservatiorAction Plans to better protect and manage their forests and
watersuppliesMost States of Babeldaob have become involved in this prodéssyvision of the

Babeldaob Watershed Alliance is to become a model for ensuring states have continued access to clean
water and healthy environments and promote environmentatiyisalsle economidevelopmenthrough
collaborative efforts of a diverse array of stakeholders (TNC 28@rgstry is assisting in this process

and addressing the technical needs of each Staalau, there are five main watershbdsed upon

their si2 and as potential sources of water

The 20212030FAP also prioritizes th@riority watershedsthat wereadentified in the2010 SWARS as

follows: Ngerikiil, Ngerdorch, NgeremeduDjongradid, andNgerbekuu.Ngerikiil is the most important
watershed fothe people in Palau as the main source of drinking water for Koror andsiivéng80.3%

of the populatiorin 2015 The AiraiKoror waters supply system derives its water from the Ngerikiil

river diversion dam and the Ngerimel Dam with a storage d@gpzc75, 700 mi (20 million gallons).

The Ngerikiil has an average daily flow of 20 million gallafisurface waterSustainable agroforestry

and buffers were planned in the lower watershed of Ngerikiil with mangrove conservation and sustainable
managerant. Ngerikiil had the fastest growing population with major earthmoving activities.bare

areas that arpriority areas for reforestation in 2016 are found along the south and southeastern areas

of the watershedrefer to Figure 3.3.
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Legend

- 1987 Ngerikiil Barren is 2.8 Ha
2005-2006 Ngerikiil Barren is 30.7 Ha

- 2016 PALARIS Ngerikiil Barren - 29 Ha

I Ngerikiil 60 feet Buffer

[ Ngerikiil WaterShed

Scale Bar1:43,000
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Figure 3.3 Ngerikiil Watershed showing barren areas along the strbgrtise airstripandtop priority
areasfor reforestation

During 2009 to 2010hk threat to water quality from pollutiam the Ngerikiil Watershed wastop

concern during stakeholder meetings @onsultations The community was primarily concerned about
water quality and pollution and the impact of soil erosion and sedimentation, nutrient fertilizers, pesticide,
septic systems, and solid waste disposal on water quality. Approximately 72%Ngfetikil watershed

has slopes greater than 12% and 44% of the watershed has slopes greater than 30#gdocdd#t of

the watershed (Gavenda et al. 20082010, a major earthmoving projdot theexpansion of the airport

cut and filedtons of sd into this watershed Available data show that the barren areas in the Ngerikiil
watershed increaddrom 2.8 ha in 1987 to 30.7 ha in 2005 to 2006. Thmase thara 10-fold increase

in barren area.

Ngerikiil Watershed Restoration for Improvement of Water Quality 2009 to 2013

The Environmental Quality Protection BoaflQPB)implementedhe Ngerikiil Watershed Restoration
for Improvement of Water Quality promote proper watershed and integrated management practices
during 2009 to 2013This prgect promotel proper watershed
and integrated management practié®sper watershed
practicegeducdanddegradation while preserving ecosystem
stability, functions, and services such as soil and watershed
protection, water purification and nutrient rgien The project #
increased political awareness and support for IWRM; Presid
Johnson Toribiong participedi n Pal aubés 1st
Summit (2011) and endadthe Palau National Water Policy
and national coordination mechanism (20T2je protection -

andrehabilitationof the Ngerikiil Watershed inclued an Figure 3.4 Palau High School Stude
increase in land area rehabilitatéitk establishment of buffer | replantingtrees in Ngerikiil Watershed
zones, mitigation of pollution sources, and leveraging of
financing for ongoing watershed conservatidhe IWRM project increasedollaboration between

92




agencies that manage water which is driving strengthened coordination of investments in water and
sanitation activities at National and State le{&somas 2013) Refer to Figure 3.4.

Ngerdorch Watershed

Ngerdorch Watershed inclad Ngardok Lake, the largest freshwater lake in Microreegiaa center of
biodiversity Ngerdorch Watershed Reserve had restrigbtidities andooor soils. Reforestation
activities are ongoing within the Reserv&he location of bare areas2016 ad priority areas for
reforestatiorare concentrateith the nortlernarea of the watersheRefer to Figure &

Legend
[

Scale Bar1:75,000
200 1800

7
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Figure3.5 Ngerdorch Watershed showing barren areas that need revegetation. A forest restoration project is being
conducted in the along thenrthern boundary of the watershéd insert of a barren canyon just north of an
ongoing reforestation project is also shoand gpriority area for reforestation.

The role of remnant forest patches for habitat restoration in degraded areas Ngerdorch

Watershed

Dendyet al (2015)monitored native forest patches$ 2#5 n¥) within the Ngerdorch Watersheder 3

years to assess the influence of lowst restoration methods on patch expansion, growth of naturally
established tree saplings, density of ndlyiestablishing tree seedlings, growth of planted tree seedlings,
flower and fruit production, and bird and flying fox visitations. Treatments included fertilization,
trimming of surrounding herbaceous vegetation, mulching of patch perimeters, andypiatitie tree
seedlings. Fertilized patches expanded faster and were associated with higher growth rates of perimeter
saplings, higher fruit and flower production and growth of adjacent pl&waciaautriculiformis trees.
Trimming perimeter vegetationdeo higher tree seedling densities and species diver&itpnming and
fertilizer effects on patch perimeter measures decreased ovePtienecarpus indicuglas)a high value
native legume, was the fastest growing planted tree species. The most casitoswere small,
omnivorous, predominately endemic bird species. Visitations to fertilized patches were more frequent
than to noHertilized patches. The strongest predictors of visitation frequency were patch area, mean
number of total fruits, and ra@ height of nearest neighboring trees. We conclude that forest succession
can be accelerated by applying small amounts of fertilizer (approximately 22.peg/application) to
enhance tree growth and increase visitation rates of native pollinatorisparbsers.
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Melekeok Lake NgardokHanguana malayangeuais) Cleanup
During December 10, 202Melekeok Conservation Netwoik
Melekeok PAN, Ongedechuul Systems of Conservation Areas
Ngardmau PAN, Ngeremlengui Protected Are&&yeremlengui
PAN, and Nychesar State Protected Aréadgchesar PAN joined
forces to help remove and control tfeuais Hanguana malayana |
from covering the center of Lake Ngardok. The PAN States and tft
network worked effortlessly to remove a big chaficheuais to .
ensure tk natural flow of the water is restored. Field expedient toof
and methods were efficient, and 26 personnel from the PAN state
contributed to the effectiveness of the project. About 30 percent
thecheuais wa removed to allow the natural flow of thééa
Melekeok Conservation Network (MCN) staff are assigned to
monitor the trends and status of the water resources within Ngardg
Nature Reserve. The eaimdssueetiens e
in the monitoring activitieghttps://islandtimes.org/cheuaientrot Figure 3.6 Ngardok Reserve

projectin-lake-ngardol. Hanguana(cheuaisP020
clean up. Island Times

The 2020Ngiwal State Watershed Restoration Plan

The Ngiwal State Watershed Restoration P®&SEWRP)
includes 5 watersheds includingetiNgerbekuu Watershed
Refer to Figure 3.7The Plan calls for the clearp &
restoratiorto maintain the Taiyo River Channel, enlarg
access point to Ngerbekuu Nature Reserve, clean and
Ngerbekuu River to unclog aridcreag water flow, reinforce
erosion and run off controls, build bridgeand restructure
trail to Orsoulkesol Waterfall. This Plan put together t
collective efforts and values placed on Ngiwal State nati
water resources through community restoration ¢
maintenance projects.

The NSWRP includes alglwal Dam Restoration PrOJetnat

water sources and to mitigate the effects of droughts
resulting water shortage. Ngiwal is a growing community ¢
to public leasehold areasheing improved by new
homeowners. The increase in number of homes and
water lines is taking a toll dite existing public water system.
Prolonged dry season cause for low levels of water, resulti
in water hours and or muddy water flow from public evdine. Most of drinking water comes from
water catchment tanks, which will eventually run out during dry seasons forcing people to drive into
Koror to fill up water containers for drinking and cookimgpat home.

Six actionsto be taken to provide acg®to clean drinking wat@ndserve as a backup water source

in the event of prolonged dry season or audhtare as follows:(1Prain and clean water reservoir.

(2) Clean and enlarge water line to improve flow of water into the water reservoi@lRoute all
streams and spring water sources within the area into the water line feeding th@)d@rocure

water purifying equipment along with electrical poles and lines to the dam (&je@onstructa
purifying station with packaging and or holdingea for clean water distributior{6) Package,
distribute, and or sell purified drinking water to provide sustainable financing for dam operation.

Figure 3.7 Ngerbekuu Watershe

Povak A. et a(2020)developed a decision support tool for the conservation of tropical forest and
nearshog environments on Babeldaob Island, Palau. hitjeest priority for reforestation catchments
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were located near the coast while all the higpriority areas for protection of existing forest were

further inland. The maps in Figure 3.8 are the underlyingadand conclusions about priority areas.

These areas included the Ngerikiil, Ngerdorch, and Ngeremeduu Watershelgefikél Watershed

is the top priority as the main source of water for Airai and Koror. The Ngerdorch and Ngeremeduu

are the largest atersheds in Babeldaob and are top priority, with Ngerdorch second to Airai due to the
high biodiversity and as a wpper wattecsehedstherr
public drinking water remain top priorities as shown in Figure B.

N.A. Povak, et al. Forest Ecology and Management 476 (2020) 118480
A. Forestcover (%) _ B. Savanna cover (%) C. Sediment (tons - km™“-yr ') D. Recharge (mm)
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Figure3.8 Mapsof current (A) forest coverage and (B) Savanna coveipgsediment load production
and (D) ground water recharge. Povak A. et al (2020).

EQPB Establish Buffer Zones

In 2020, EQPB adopted amendments of the marine and freshwality cpgulations to include riparian

and wetland buffers in Chapter 2401 Marine and Fresh Water Quality RegulatioriBhe minimum

buffer zones for all freshwater lakes, streams, swamp forests and marine Outstanding National Resource
Waters shall be siy (60) feet. (2) The minimum buffer zones for Class AA and Class A marine waters
shall be thirty (30) feeDevelopment is not permitted in thdseaffers zonesthat are a priority for

forest management

Belau Watershed Alliance

The Belau Watershed Adlhce (formally the Babeldaob Watershed Alliance) developed a Belau

Watershed Alliance Action Plan 2018 to 2022. The BWA visionis as folldbwsh e Bel au Wat er
Alliance will become a national model for ensuring that states have continued accesswatdeamnd
healthyhabitats anghromote environmentally sustainable economic development through collaborative
efforts of a diverse array of stakeholders. o

The mission of the 8au Watershedlliance is to protectconserve and restore the waters resesiof

Belau through collaborative outreach, education, networking, science, information sharing and technical
assistance by and for the communities of the islantiBabeldaobstates are members of BWA and are

at various stages afvareness raisingssesment and strategic planning tbewatersheds under the
Alliance. Thefour goals of BWAare as follows: (1) Communicate-tgpdate best watershed

management practices and water resource information through education outreach and materials and
events. 2) Achieve Sustainable financial support to carry out its vision and mission. (3) Help build
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resiliencyto change@ climate and weather patterns fiptecting biodiversitymaintaining ecosystem
functions, sustaining water and food resources to ensatth hgafetyand security for the community.
(4) I mprove capacity to reach BWAG6s vision and r

Measures of Successsue 3 Water quality and quantity

Measures of success over the past decade are as f@llgwhke 2015 Agriculture Census inverita
agroforests and farms in the watersheds of Babeldaob. The National EQPB regulations established
national buffers for all States in Palau. Wieai StateWatershedManagemenPlanwas produced and

the 20182022 Belau Watershed Action Plan profileste&tate and its land cover including agricultural
land, houseources ofvater andsoils. Decision making conservation tool for reforestatigine breaks

were set in prone aredavasive species such as Rattan were removed from prone areas. Poist&ource
pollution were identified in Ngerikiil Watershed. Water testing was conducted in collaboration with
EQPB for the Ngerikiil and Ngerdorch Watersheds. Reforestation programs were initiated in Ngerikiil
Wat er shed and Ngi wal 6 s temhed, a pesmareit dynamisgplotNvgse r d or ¢ h
established to monitor change in forest health, research on the role of forest patches and restoration
options were explored, and recently there is a commaeffibyt to clearHanguanaplants to restore water
flow in the lake.

The 20212030 Forest Action Planwill address the Issu€ Water Quality and Quantity through the
implementation of thefollowing actions in the next decade

(1) A Sustainable Forest Database system will be established, artcastefd totrack landowners
assisted, number of species propagated and planted, and survival rates, number, and size of demonstratior
agroforest plots, acres of important forest resources areas and acres of sustainably managed forest
resource areas on public and priviateds, develop and implement FSP and UCF Plans. Use &
supplement existing SMART system;

(2) Establish buffer zones according to EQPB regulations

(3) Fire breakswill be installed and invasive specigsmovedrom buffer zones

(4) Assesshe needor easements from private landowners of permanent buffer afr&agh priority

upper watershed areas;

(5) Reforesationof areasof point & non-pointsources opollution identified in Ngerikiilan upper
watersheds of drinking water sources

(6) Collaborate with EQPB in water testing before & after reforestation

(7) Securefunds fromPAN for at least 1 watershed

(8) Design /implement social marketing campaign around forests to improve attitudes/behavior and
valuing forests (including mangrovem)d thePES regarding water quality and quantity;

(9) Designproject andconductstakeholdeanalysis onwatersheds anfbrests

(10) Developareport format aligned with the State of the Environment Report

(11) Establishscholarshipsandinternships for sustaable forestry educational programs

(12) Research available materialsforests andvatershed$or development of educational materials;
(13) Collaborate with NGOs, PCC, and MOE to develop and dissensidatational materials and a
curriculum module fowatersheds and forests

(14)) Hold an Annual Forum for members of therest Advisory Council as well as other partners
partners interested in Forest Stewardship and Urban and Community Forestry;

(15) Collaborate with state governments to identify piyareas for reforestation efforts (produce maps)
(16) Cooperate with NGOs on a student and community volunteer program

(17) Developed, adopt, and enforgtateregulations and legislatido protect watersheds and restore
degraded forests from impaafbpopulation growth and infrastructure expansion

(18) PALARIS and other partners update vegetation maphkyairdlogical models

(19) Integrate biodiversity conservation and ecosystem health indicators such as birds and water
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(20) Developan annuabtée of Palau's Forest Repport

(21) Gather and develop useful forest related information to dissertirstetesand other resources

users

(22) Develop and implement Palau SFM Plan and Best Practices

(23) Forest Resourddanagement Requiremergstablishd and integrated

(24) Work with thestates and partners to develop Comprehensive State Forest Management Plans
addressing climate change, watershed protection, conservation, rehabilitation, and sustainable use of
forests

(25) ConductState consultatiorsnd visitsto suppordetailed planning in each state for overall forest
margement

(26) Request Governors to designate a lead person fronséehonork with MAFE team

(27) Establish either a Memorandum of Agreement (M@AMemorandunof Understanohg (MoU) or

a Letter of Commitment between Palau Forest Service, State, Community, Private Sector, NGOs, and
Landowners on roles, responsibilities, and commitments of each party.

(28) MAFE justify and secure Congressional funds for forestry programs

(29) Develop, test, and implement training modules that include guidelines for SFM

(30) Create professional development programs

(31) Forest Advisory Councilith partners such as GEF Small Grants Program support sustainable forest
projects

(32) Propagat, collect, and plant at least 20,000 saplings/year for rehabilitation programs using native
and fruit bearing trees; map and monitor sites

(33) Establish greenhouse network, expand existing greenhouses, and establish greenhouses where
needed

(34) Nativetrees propagateg)anted, andurvival rates quantified

(35) Create a list of projects that can be done related to sustainablerfanegiement andatersheds

(36) Develop Educational and awareness matgpalstersradio shows, videos) related assainable

forest management and watershdsshwater sourceand the potential ecosystem services of forests.
(37) Design and implement a water monitoring program in the upper watersheds that are drinking water
sources.

(38) Propagate, plant, and mummisurvival rates of rehabilitated bare soils.

(39) Communities identifyand remove obstructions waterflow causedby debris and fallen trees.

(40) Develop and implement State Land Use Péantsintegrate water supply.

(41) Assess and conduct a fedgipstudy of watersheds to identify, design, and construct water storage
and distribution lines.

(42) State and EQPB identify and eliminate or mitigate point sources of pollution.

(43) Conduct an fAAssessment of Nedngfdr edsementsfranr e st
private landowners for permanent buffer areas of high priority watershed areas and HCY forests

(44) Reforest areas of point and Aooint sources of pollution identified in the Ngerikiil Watershed

(45) Monitor water quality pr and post reforestation of bare areas along rivers and streams

(46) Develop at least one watershed managemenfqiaither a upper watershed that provides drinking
water or a PAN site
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Issue4 Wildfire and Public Safety

Wildfresareampor t hreat to Pal auds i nDuirgENSOuetatedir e and

drought years, the danger of wildfire increases and the impact of wildfires during these critical periods
can be catastrophic. During severe droughts, the savhnmaurcontrollably in remote areas. Fire burns
through buffer zones of major rivers. Kitalong observed fires burning to the edge ofaineeldkang

River in 19971998 ENSO eventsThe Republic of Palau National Biodiversity Strategy and Action Plan
(2009 listsuncontrolled firesvith repeated fireas one of the major threats to terrestrial biodiversity.
Grasslands originating fronbandoned agricultural land fad reforest and often vegetation is |astd

soil erosion occurs. The Fire and Rescue Divisioih@ Bureau of Public Safety is mandated to suppress
both urban and rural fires but is understaffed and has limited equiphier2ivsion of Forest, Land, and
Water Management of the Bureau of Environnfeat very limited fire management or suppression
capacity (ROP NBSAP).

Most wildfires are initiated by peopturingdrier periods and periods of higher wind contributing to the
incidence of uncontrolled fire. There are two main types of burning in Palau: burning for traditional
agricultural purposesr to clam land andimply setting fires for sport which &son. Fire has long

been a tool used by traditional gardexito clear areas for gardening. Today abandoned gardens are
overtaken by invasive plantg which some are more flammable than ash&hese invasive planishibit
reforestatiorandcaug areas to be more vulnerable to fire. Recreational burning (arson) and burning to
clear hunting trails or paths are believed to be the main cause of wildfire. To better manage and control
fire relatal activities, burning permits are administered through the Environmental Quality Protection
Board (EQPB). The permit is aimed at preventing air pollution and prohibits the burning of tires. The
permit regulates the size of fire and requires fires to htagwed. When a burning permit is issued the
Division of Fire and Rescue is notified. A citation is issued for cases efttonampliance with the permit
processCurrently there is poor compliance, especially in less accessible areas in Babeldaob ated the ou
states of Angaur, Peleliu, Kayangel, Hatohobei and Sonsorol.

TheRepublic of Palau Wildfire Plan 20a813describd the Division of Fireand RescuéDFR)as a
branchof the Bureau of Public SafetfBPS)underthe National Emergency Management Ofijsi=EMO)
within the Ministry of JusticMOJ). A bill waspending to change the Division into a Burealihe Plan
statal that thestaff includel a Chief,an AssistaniChief, 11 full time officers and asecretary. Theix
Officerswerelocated inKoror and4 officers were located #te Melekeok substation. It is estimated that
an additional 39 firefighterwereneeded. The BR has a central fire statiandtwo to threeB00-gallon
crash trucks (forestry trucks) and a substation in Melekeok State

In 201Q firefighting equipmenwasprovided by US Forest Service Region 5 Cooperative Fire Program
included flappers, backpack sprayees)dP u | a shivel® #wasestimated thatvo new 1,500-gallon

fire engines and-2 smaller500' 800gallonengines witthoses and pumpsereneeded. Given the size

of Babeldaobat least one additi@hsubstation at the West Coagisrecommended. In 2011, a new
substation was built for Ngardmau State.2016 the DFR opened 16 firefighter positions. The Datiel
PoliceOfficers did Community Awareness Program where everyone participated by presenting
prevention messages to the public with a roadside campaign. The DFR partnered with the Forestry
Division (FD), now known as the Division of Forest, Land, and Water Manage{D&LW) on thestate
inventory and needs assessment to ensure full integration of the fire protection program. School visits
were conducted jointly with thBFLW. Invitations were extended to the Division of Fish and Wildlife
Protection (DFWP) to join ik effort. Billboards were placed on the side of the roads in Babeldaob. Five
new firefighters joined DFR. We had 5 elementary school visiBabeldaotand Koror with the

Ministry of Education (MOE) and conducted a Fire Evacuation [rilfire emergenies. During 2016,

the DFR collaborated with EQPB on the permitting system and continued outreach with Palau
Community Action Agency (PCCA) and outlying states and continued producing billboards. In 2018,
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DFR conducted 10 school visits on fire preventiomm@mess, hired two new firefightecgnducted in
house training, and continued their ongoing partnership with DFLW on invehmd20,the DFR
partnered with Palau Red Cross Society (PREI®E, FD, and Ebiil Society for community awareness
and trainirg on fire preventionThey have anmgoing partnership with EQPB ftine permit process and
PPUC for water access in outlying states well as, @veloping a Mmorandum of Agreement (OA)
between DFRandDFLW to enable state officers to assist firefightar emergencie3.hey also

conducted training with Ebiil Society on tree planting in burned areas. In 2021, DFR collaborated with
NEMO, MOH, PRCSn training for fire prevention and suppression.

The 2@1 fpriority wildfire areas 0 (high risk fire locatims where fires occur repeateligre where

Palau willconcentrateffortsto prevent, presuppress, control, and suppress the frequency and sizes of
wildfires. Theseareas were chosen based upon consultations witbRh&/ and the Division of Fire and
Regue (DFR) in 2@1 andaresimilar to the 2010 priority area®he priority areas are Ngerikiil
Watershed Airai thebarren hills in Ngetkib Airai, theroad intersection by Ngatpang theroad
betweenNgardmau and Ngkeklau, Ngaraard,and theroad between Chdl, Ngaraard and

Ngarchelong Refer to Figure 4.and 4.3. These five fgh risk wildfire areasverepriority areas for
reforestation and fire preventiamdcomprisel 2.75 kn¥ of savannaMost reported fires occur along the
National Highway which provideeasy access to these vulnerable areas.

Babeldaob Island

Legend

Roads
. High Risk Fire Locations

Vegetation

- Barren land

Grassland or Savanna

- Invasive Species

-

Figure4.1 2010SWARS High Prioritysites- High Risk Fire Locationsthat arehigh priority areas for
20212030 and represesimilar areas as shown in Figure 4.3
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A partnership btween CRRFADFLW and USDA Forest Service mapped the extent and impact of fire on
Babeldaob over an eightear period during 2012 to 201 The number of fires were highest during the

dry months of February and March. Refer to FiguBThe percent oBabeldaob that burned between

2012 and 2020 ranged between 0.3 to 1.8% with an average of 0.8% a year. Babeldaob had an average of
173fires/y and burned 3kfor 3,000,000 rfyr or 0.8% of the island. There was an average of 122 fires

per state, whichbore d an average of 5. 7% of each Babel daob
Airai had the most fires (33% of all fires) followed by Aimeliik and Ngeremlengugréiglengui, Airai

and Aimeliik had the most area burned. Ngarchelong, Airai Aameliik hadthe greatest percentage of

their total state area burned. Refer to Table 4.1

Figure4.2 Thetotal number and mean numls#rfireseach month between 2012019 (Dendy et al.
2020.

Table4.1Firesby State (20122019) reported in square ives (Dendy et al. ZD)

# of % of all Size Range of Burned | Mean Area | Total Area % of State

State fires fires Area (nf) Burned () | Burned (n) Area
Smallest | Largest

Aimeliik 174 13.2 59 284,521 18,417 3,204,595 7.7
Airai 443 33.7 137 126,816 9,621| 4,262,008 7.8
Ngchesar 100 7.6 240 192,495 17,697 1,769,732 4.3
Ngatpang 67 5.1 90 101,936 14,702 985,021 2.5
Melekeok 43 3.3 410 151,233 20,566 884,357 3.4
Ngiwal 47 3.6 356 118,247 16,157 759,388 4.7
Ngeremlengui| 164 12.5 157 328,084 29,467 4,832,553 7.4
Ngardmau 70 5.3 170 161,550 32,594 2,281,594 6.8
Ngaraard 129 9.8 228 326,084 19,734 2,545,648 7.8
Ngarchelong 77 5.9 125 188,588 15,360 1,182,737 10.6
Total 1314 22,707,633
Mean 131.4 197.2 197,955 19,432 6.3
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The charateristics of the fires were as followd43% of the fires burned some forest edge; 0.1% of the
Babeldaolforests burned at mean rate of 0.1%/year; and a total of 0.84¢ tdrestdurned between
2012 and 2020. The savanna burned at a rate of 4%/yeka; tatal of 30% of the savanna burned
between 2012 and 2028bout 28% of the fires indicated the presence of invasive species.

Approximately 1.4% of Babeldaob burned at least twice ir8thearperiod.Refer toFigure 4.3These

repeated fires occlued mainly in the savanna (89.9%), followmdforest(7.8%), marsh (1.6%) and

urban areas (0.7%). These repeat fire areas are potential indicators of invasive species, arson, hunting anc
erosion.Over twice the total area of vegetation burned in 201:dwidrought/El Nino year, compared

to an average yea@n March 312020, Ngatpangad a fire that burned for 4 days, destroying 182acres

(72 hectares) of savanna and forest.

Areas With Repeated Wildfires
on Babeldaob Island
2012 to 2019 3

- Repeatedly Burned Areas - 1.4%
B Forest - 73.2%
Grassland - 13.3%
- Mangroves - 10.7%
B Marsh - 1.7%
B urban - 1%
Roads - 1.4%

State Boundaries

N

A o 125 25

Map Created by Jullan Dendy, October, 2020
With Support from Coral Reef Research Foundation, Palau
And Instiute of Pacite: Istands Forestry, Hio, Hi

Figure 4.3 Repeated wildfiresepriority areasfor reforestatioron Babeldaob 2012019
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Figure 4.4. Ngatpang wildfire destroyed 182acres (72 ha) of savanna and forest on March 31, 2020

KOROR- PERSIANN — Mod-Strong La Nifia — — Weak La Nifia
50.0

Neutral — —Weak El Nifo — Mod-Strong El Nifio

40.0

ma
3 8
o

Percent above or below normal

ENSO (0) Year ENSO (1) Year
DJF  JFM  FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ DJF JIM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ
Season
Figure 4.5. Th&ENSOphenomena showingeutral weak and moderately stronggcillationsduringLa
Nina and El Nino years (Sutton et al 20183t are linked to droughts and fire

ENSO events are linked with more severe droughts and areas burnt by wildBgsnmbased on20-
yearrecord a dryspringfollows an El Ninoyear. Figure 4.5depicts the ENSO during normal, week and
moderately strong annual everifbere was an average of 15 fires/yr inside Protected Areas. There was a
trend of decrease in fires in the protected areas. It is critical that Palau quantify and document the extent
and frequency of fires through field work linked with annual aerial photography. The 2010 SWARS
reported 68 fires between 2007 and 266@ering aotal of 0.07 kmi, which wasfar less than 3.0 ki

between 2012 and 20lidxdicating that fires were moreefijuent than previously reported (SOE 2019).
Betweer2012 to 2019, there was a peak in total numbers of firetotaicarea®f fire in Protected areas

during 2015 and 2016. The percent of burned areas in Protected Areas showed a dro2b&Rnaeh

2014 with a slight rise between 2015 and 2016 and 2018. Refer to Bigure
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Figure 46 Wildfires in Palau Protected Area NetwdrkP A deBaeen 2012 and 2019.

Cooperative Fire Protection

The Forest Service and Ebiil Society havenosted a quarterly webinar series for members of the NWP
that began in November 2020. The RWé comprised of membeflinistry of Agriculture, Fisheries,
and Environment, Bureau &nvironment, DFLW Protected AresNetwork, Ministry of Justice, Bureau
of Public Safety, Division of Fire and Rescue, and the Environmental Quality and Proteciol), Btate
governments, state protected area managers, and the Ebiil ShtM®yhas held 3 webinars date that
focused on wildfire prevention, wildfire suppression, and the development of Fire Danger Warning
System for Palau similar to that of Guamdraft national Wildfire Prevention Plan was made as a
product of the first webinar and the goal of the NWP is to hadeaft national wildfire prevention plan
(NWPP) at the end of 2022 produced by the NWP. A priority need for wildfire suppressiongtra#sn
identified and will be initiated once the COV19 pandemic is a reduced risk for travel.

A placebased wildfire awareness curriculum was developed for Palau for grddeth®ugh a

partnership of Ebiil Society, USDRASIPIF, Center for Getting Thigs Started, and the Pacific Fire
Exchange and is currently being used in outreach programs of the Ebiil Society with local elementary
schoolsThis curriculum is available on the following website:
https://lwww.pacificfireexchange.org/reseajmhiblications/wildfireawarenessurriculumpalauwc

A video was produced by a Palauan intern, Yubee Isaac, in late 2020 as a partnership between Ebiil

Sociey and the FS on how to prevent the threat of

values of respect (Aomengull o), reciprocity and
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https://www.pacificfireexchange.org/research-publications/wildfire-awareness-curriculum-palauwc

(Achengal a9 mimhttpes:/viwer.pagificiireexchange.org/reseajquiiblications/virtual
workshopcovid193t3ed Refer to Figure 4.

Wildfire Awareness
Curriculum
Grades 6- 12

Palau

Figure 47 A Placebased wildfire awareness cuuiom (left) and a video on Fire Prevention.

During 2019 to 2021the Ebiil Societyimplemented a program fgreen shaded fuel break pliaugs and
restoration ofvildfire impactedareas. The work was focused Ngardmau and Melekeok and expanded

to othe states in Babeldaob.ré&enshaded fuel breaks were established in 3 areas prone to wildfires in

the state of Ngardmau, resulting in the planting of nearly 600 native trees by the Ngardmau community. A
greenhouse was established in the Ngardmau protaeadite (Ongedechuul System of Conservation
Areas) to grow plants used for the green shaded fuel breaks. Refer to4-igure

 ammwTWRIIE T

Figure 48. Children planting lemon grass to serve as fire break&yardmauwvith support from Ebiil
Society

The USFSIPIF continues to supportildfire mappingin Palau through their agreement with CRRF.
Regular updated firpistory database for Palauasgailable ahttp://arcg.is/19C4SKO Maps ca be
customized by land managers oengies for their specific needs with a request to diendy who is
supporedby the USFSIPIF through an agreement with CRRF.
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Measures ofSuccesdssue4. Wildfire and Public Safety

Measures of success over the past decade dfireihnd public séety are as followsA database for all
fires including frequency, size, location, mitigatiodag-termmonitoringhas been established and a
fire vulnerability maphas been produced showing areas of repeated #r&¥ildfire Summary Report

has beenord u ¢ e &mokey theB fi i Mascot habeen developedl campaignand radio shows

during each spring dry season.vifleo onfire preventiorwas produced with a school curriculum. Green
strips are being set in priority areas. Imperata grass has beeadways being treated witla goal to
eradicateghemnear the National Airport in Airai. Green strips were planted in Ngardmau in priority
areas.

The 20212030 Forest Action Plarwill address Issuet Wildfire and Public Safety through the
implementation of the following actions over the next decade

(1) Develop and implemenndntegrated Reporting Permit & Assessment System between EQPB, DFR
& BPSas part of the National Sustainable Forest Data Management System

(2) Produce Drochureon fire prevetion;

(3) Formalize & ire Hazard Reduction Progrdor Palay

(4) ControlChromolaena odoratand other invasive plang priority sites

(5) Setonefire break at priority site within each State;

(6) Set up fire suppression demonstration plots

(7) Design /implement social marketing campaign around forests to improve attitudes/behavior and
valuing forests (including mangroves)

(8) Design Project and Conduct Stakeholder Analysis on Fire and Forests

(9) Establishscholarshipsindinternships for sustaable forestry educational progranetated to wildfire
research

(10) Research available materialsforests andires

(11) Collaborate with NGOs, PCC, and MQ& develop and disseminate educational materials and a
curriculum moduleon wildfire and pblic safety

(12) Hold an Annual Forum for members of tRerest Advisory Council as well as other partners
partners interested in Forest Stewardship and Urban and Community Forestry

(13) Collaborate with state governments to identify priority afegeated burnedpr reforestation
efforts Updatemaps)

(14) Cooperate withNGOs on a student and community volunteer program

(15) Develop adopt, and enfor&ate Regulations andegislationon wildfires and public safetgnd
restore degraded forests froampacts fire

(16) PALARIS and other partners update vegetation maps and hydrological models

(17) Forest Health indicesill be developed andsed by PAN

(18) Develop State of Palau's Forest Report

(19) Gather and develop usefuldfire and public sadty related information to disseminate to states and
other resources users

(20) Establish drestresourcemanagement requiremenisrelation to wildfires and public safety and
integrate in state land use plans.

(21) Work with the States and partnerslewelop Comprehensive State Forest Management Plans
addressing climate change, wildfire, watershed protection, conservation, rehabilitation, and sustainable
use of forests

(22) Consultand visiteach state for overall forest managemenmelation to wildires and public safety
(23) Request Governors to designate a lead person fronstehonork with MAFE team

(24) Establish either a Memorandum of Agreement (M@AMemorandunof UnderstandingNloU) or

a Letter of Commitment between Palau ForestiSe, State, Community, Private Sector, NGOs, and
Landowners on roles, responsibilities, and commitments of each party
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(25) Develop a protocol for data collection, analysis and management of permits, monitoring, and
mapping fires in Palau

(26) Justify and secure Congressional funds for forestry programs

(27) Develop, test, and implement training modules that include guidelines far SFM

(28) Create professional development programs

(29) Establish and support a core group to engage in Wildfire Netwdridantify communities for
Community Wildfire Protection Plan {@PP development

(30) Implement fire prevention clearance strips and fire breaks in areas of repeated fires

(31) Develop, print, and disseminate educational materialildfire preventioninvasive species,

climate change, the value of mangrove forasis existingorestrelated regulations.

(32) Set up fire suppression demonstration plots for fire breaks and greeath#itsrity sites;

(33) Conduct comprehensigtateinventories usig forest health indicators of &V foregsand
endangered species habitats.

(34) Develop a program to enhance collaboration and institutional strengthening for SFM Partners
through biosecurity task force focused on forest health

(35) Forest Advisory Coutil with partnergi.e., GEF Small Grant®rogram supportsustainable forest
projects

(36) Invasive speciadentified, removedand area measured and mappeth focus on top 20 worst
species€.g.,Macaque monkey, CRB, Mikania, Cycad scale, etceteyohined by NISG)

(37) Identify and test virulence of OrNV of CRB in Palau

(38) Measure and mapunt areasutilize geospatial data, such as fire history and occurrence maps, to
identify communities at greater fire risk

(39) Plant fire breaks and gne belts along fire prone (repeated fires) greas

(40) Propagate, collect, and plant at least 20,000 saplings/year for rehabilitation programs using native
and fruit bearing trees; map and monitor sites

(41) Establish greenhouse network, expand existiregnhouses, and establish greenhouses where
needed

(44) Propagate, plant, amguantifysurvival rateof native treegplanted in priority sites;

(45) Create a list of projects that can be done related to sustainablerfanestement arfite

prevention

(46) Developeducational and awareness materials (posters, radio shows, videos) related to sustainable
forest managemeyfire prevention freshwater sources, and the potential ecosystem services of:forests
(47) Propagate, plant, and monitor survivaésaof rehabilitated bare soails.

(48) Communities identify and remove obstructions to waterflow caused by debris and falten trees
(49) States dvelop and implement Land Use Plans

(50) Establistbuffer zones and remove invasive species along the rinersteeams.

(51) Establish fire breaks and green belts in priority areas in Babeldaob
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Issue5 Conservationand Protected Areas

Effective conservation is a challenge as populations doma| resourceslecreasgimported resources
increasetechnologyimproves andccess thabitatsncreaseOn October 12007, the 53 mile (83 km)

national highway was officially completedBha b el dao b, Pal aubés | argest is
begun with chroniincremental loss of forests for new homes and infrastructure. Previnastessible

upper watersheds with old growth forests and swamp forest®argulnerableClearing of limestone

and volcanic forestfurning,andclearing of savanna and clearing and filling of wetlands and mangroves

is causing the loss dbrestsand potentiallympacting the terrestrial specigspendent upon them.

The Republic of Palaub6s National Bi odanver sity St
inventory of all species of plants including the distribution and relative abundB8AP also
addressthe hr eat s and challenges to maintain the inte

strategies is to protect its terrestrial ecosystems. The Protected Areas Network Act (RRB®)b 6

Palau was established to enable Statesmiitte Republic to dd@gnate areas for protection. Asea

can be for restricted non extractive uses, and sustainabldPusestted areas within the network will

be managed mainly for science, wilderness protection, ecosystem protection, conservation of natural
features, con®rvation with management intervention, landscape/seascape conservation and recreation

and for sustainable us€urrently Palau has6 terrestrial PAN sites and a total terrestrial

managed area of 102.6kithat are priority areas for USFS funding. Refer toTable 5.1 and

Figureb5l. Pal aubs PAN sites contribute to the Microne
and protection.PCS Strategic Plan for 20:AD15 is to protedBabeldaolkey biodiversity areas and

assist in management planning for protdcesas.

Table5.1 TerrestriaProtected Areas by categosyze percentf total land and number of sites. State of
the Environment (SOE) 2019

Total Terrestrial Managed Area 102.6 km? 410km? | 25% | 20
:;::;Lear;ismal Managed Area, 42.7 km? 362km?| 12%| 13
Total No-Take’ Terrestrial Area 41.59 km? 410km?| 10% | 14
No-Take Terrestrial Area, Babeldaob 27.24 km? 362 km* 8%| 9
Total Terrestrial area in PAN 40.68 km? 410km? | 10% | 16
Terrestrial area in PAN, Babeldaob 33.76 km? 362 km? 9% | 12
Important Bird Areas (IBA), managed 85.34 km? 243km?| 35% | 10
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Figure5.1 PalalProtectedArea SourceThe Republic of Palau Revised National Biodiversity Strategy
andAction Plan 2018025

During the 24th Micronesia Island Forum in 2019, the Leaders recognized the success in the first 15
years of the Micronesia Challenge and endorsed the new Micronesia Challenge 2030 goals to
effectively manage 50% of marine resouréesluding the exclusive economic zone (EEZ), and 30%

of terrestrial resources by 203lhe challenge emphasizesgional collaboration between

Micronesian leaders to confront environmental and sustainable development issues
(http://themicronesiachaltge.blogspot.com/p/about.himl

PAN Strengthens and Expands Partnership with US Embassy
In 2020, PAN andhe MelekeokConservation Network (MCN) hosted a site visit in Ngardok Nature
Reserve with partners from Ebiil Society, PAN Office, Ngardmau PAN, U&sE&ervice, US

Natural Resource Conservation Service (NRCS), and Science Fellows through the US Embassy.
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Refer to Figure 2. The site visis enabled partners to meet and highlight past collaboration and

future expanding partnership and projects. TheFoi@st Service, NRCS, and Science Fellows

through the US Embassy have provided resources and trainings opporfanitié&N staffin Palau

and abroad, provided funds to build its nursery, donated erosion control devices, and setup Ngardok
as the first Farst Dynamic Plot site in Palau. Through this partnership with the US Embassy, PAN is
strengthening its capacity to better manage its protected areas. It is the hope that these opportunities
will expand in Melekeok, Ngardmau, and to other PAN sites.

Figure 5.2 Partnership meeting and field trip 202@ps://www.palaupanfund.org/nevesents.html

F o r e riow DF&W) Conservation Education program works in partnership with communities to
promote opportunitier develop awareness and understanding of emviental issues so citizens will

act responsily to care about and conserteir matural and cultural resourcekhis Progranctrosses all

other forestry programs affosters awareness of the interdepamzk of humans and the natusairld.

Through this ppgram Forestry increases awareness, knowledge and appreciation of natural and cultural
resources and promotes critical thinking skills that enable the people to recognize resource issues
complexities within current social, political, scientjfemd econmic realities. This program fosters
individual responsibility to conserve, preserve and wisely use their natural resdinisggsogram

produced two calendars that highlight the importance of forests and a mangrove poster that is being
producedPua Miclael, pers. comm. 2010).

Forest Dynamics Monitoring at Ngardok Nature Reserve

In partnership with Palauan State, Government and@®mrernment Organizations (NGQ#)e
SmithsoniarCenter for Tropical Forest Sciend@TFS)establishedhefirst permanentdrest dynamic

plot that will provide information on the growth, survivorshgmd mortality of individual plants. This
plot will providebaseline information on forest changes and detect recruitment, growth, and death to
stressors like climate warming adrbught. Professional staff frothe DFLWand the Ngardok

Nature Reserve participated id-aveekinternship in Hawaii in Spring 2014, where they were
mentored by staff from the USDA Forest Service and the Hawaii Permanent Plot Network
(HIPPNET) http://wwwhippnet.hawaii.edu/. Following the internship, the professional staff returned
to Palau to begin the establishment of the Pacific Island Permanent Plot Network (PIPPNET) in
Ngardok Nature Reserve (NNR

Forest dynamics monitoring at Ngardok Nature Resas\a partnership ddivision of Forest, Land,
and Water Managemeritlelekeok Conservation Network (MCN), and the USDA FoBesticel
Institute of Pacific Islands Forestry4ehectaregpermanent forest monitoring plot westablished at
Ngardok Nature Bserve of the MCN and was formally accepted in the Spring of 201&hato
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Smithsonian Institution's Forest Global Earth Observatory (ForestGEO). ForestGEO is a global
network of scientists and forest sites dedicated to advancing théelongtudy of thevorld's
forests.The network is comprised of 67 forest sites in 27 countries, providing detsibehation on
the growth survivorship and mortality of more than 6 million individual trees across the globe of
over 12,000 species.

The forest monitorig plot at Ngardok contains nearly 14,000 individual trees of 70 species and the
information collected within the plot allow us to look at characteristics of individual trees and the
abundance and size distribution of the trees for each species. Thesél dditav us to investigate
howthese characteristics change over time and how individual species respond to climate stressors
such aglrought or severe weather events. The information also will serve as a necessary platform to
understandhow the ecologial properties of a Palauan forest compare with tropical and temperate
forests around theorld. The forest monitoring plot in Ngardok will bemeeasured every-8 years
through thecollaboration afhe DFLW, MCN, and the USDA Forest Servidhere is a prgosal to
establish a second dynamic plot in Ngeremlengui Conservation Area (Jack Idechong pers. com July
13, 202)).

é

Forest Structure: The resolution of the measurements collected in the
plot allow us to look at growth, recruitment, and mortality of individual

trees and the abundance and size distribution of the trees for each species.
These data will establish detailed baseline information that will allow us to
look at how these characteristics change over time and how individual e
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The one hectare plot grid with representation of Savanna Forest

The 20 most dominant species in the plot. Relative the actual tree density by species.
dominance shows how much individuals species The forest has much higher species
contribute to the total amount of wood in the forest diversity than the savanna.

Figure 5.3 Forest Dynamic Plot Summary for Lake Ngardok

Forest Inventory and Analysis (FIA)

The USDA Forest ServicEorest Inventory ed Analysis(FIA) programin Palauwvas set up to address

long termchanges and reguléevery10 yeas) monitoringof the permanent plotsuantifiesthe impacts

andt he resilience of Palauds f or es typhoanganddnvasiteur b an
speciesForest growth and logsanbemonitored over time to determine if reforestation is working over

the long termThe FIA permanent plotsvereestablishegmeasured twiceanddata was compiled and

mapped andhade available to userfBhe Forest Inventorgnd Analysis providelaselineénformation
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and broad scale changeéSmall scale studie® deal with management issues for a spebfiitator
species of treeomplement$IA. Existing dataon FIA forests plots needs to Bharedarchived and
retrievable for future planning, forastanagement and protection.

National Forest Monitoring Program

In 2019, thePalau Protected Areas Network (PAN) Office and the Bureau of Agricijiesponsibility

has now moved to the BOR)f the Minidry of Agriculture, Fisheries, and Environmertllaborated in

the development and implementation of the first national forest monitoring program. In consultation with
the US Forest Servideorest Inventory and Analysis (FIA) and in coordination withNtieronesian
Conservation Trust (MCT) grant funded by USFS Landscape Scale Restoration (LSR) panghaith

other relevant local partners, the design of the monitoring program has been agreed on and the forest
monitoring protocoblocument is being prodead. In 2019, Fieldwork was initiated in the terrestrial

protected areadhis monitoring programns long-term and aims to detect lotgrm trends in forest cover

and structure. In MarcR019 a contract was signed and executed between MCT and the OffiRadanf
Automated Land and Resource Information System (PALARIS), Bureau of Budget, Ministry of Finance,
and theGovernment of Palau. The contract is supporting the development of an access database to house
forestmonitoring data, developing a protocol ftatabase accessibility, data entry, and back up, and
conducting training with relevant forestry staff on the use of the datalfas@&lational Forest Monitoring
Program uses layoutsimilar to FIA plot layout(24ft (6m) radius6.8 ft radius sutplot anda permanent

center markForest monitoring plot surveys are complefds out of 8 PAN Sites The total number of

plots is 384, of which 285 are completed and 99 are to be completed byp2@& 1s being stored in

Access Database. The team is workivith PALARIS for project design, data management and data
analysisRefer to Figure 5.4 and 5.5.

Forest Monitoring Plots Outside
Protected Areas
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Floristic studiesvere donewvithin Babeldaob andh the other States of Palandwereexpanded over
time. A field study of the edangeredParkia parvifolola (kmekumer) indicated that flowers are visited
by the native honeyeater, ants, and bBelination and seedispersabktudiesof endemic plants by
insects, birds and ba&sebeing plannedThe fruit bat,Pteropus mariannus p@vensiss an endemic
subspecies, known to feed upitve nectar and fruits of 67 plant species representing 35 families of which
11 areendemic trees (Wiles et al. 199The Preliminary Wildlife Management Plan recommerncsi
pollen falynological)ard fossil fauna studies have been initiated in Palau to study the vegédisiory
andidentify changes in climate and human activitielse Wildlife Management Plan recommexdnore
floristic studies and life history studies of endangered species. Tae Bational Museum collaboed
with the Australia National University througiminternshipprogramto train and collaborate on pollen
identification, collectionand processing.

The distributios of invasive tree species suabFalcataria moluccanagAdenanthera pavoninand other
invasive specieweremappedn the Protected Areas Network in Babeldaob and Koror. Further work

with support from USF&H is neededo implement the invasive species protocol for PAN sites tg map
monitor, and effectively ontrol. The Aimeliik System of Conservation Area has successfully

i mpl emented sever al Apul l ing part i eRegulatsarveyse mo v e
with support from USF&H are needed to determine if new species to provide andreaggnse to new
species incursiorig order to maintain forest health in the protected areas.

The Republic of Palau has approximatély?2 native vascular plant speciéd6 are endemid® a | aated s

of plantendemism i20.8% which is higher tha?ohnpeiat 16.4%(Balick and Kitalong 2021l orence

& Flynn 2007%. TheBelau National Museum Herbariuhas ove5,000 voucher species of plant species
from Palau and serves aational depositorjor plants and insect species in Palau. The BNM Herbarium
works inpartnership with the several herbariums throughout the world to safeguard the terrestrial
biodiversity. About6 1 % of Pal auds endemic species cannot b
criteria because there is insufficient data (Costion et al.)2@®2013, 16 of these species were

assessed witbufficient data for establishing a rést categoy, reducing Data Deficiency by 20%

(Costion 2013) The percent endemism was highest in the limestone islands @2blBuring a 2005

survey of Babeldaohn estimated 54 endemic plants or 37% of known endemics were collected or
observed. Anean number a7 endemicspecieswverefound ineach state of Babeldaob. (Each state owns
and manages all resources up to 12 miles seaward.) The mwhbademic plantfound in Babeldaob

were as followsAirai (34), Ngchesar (33), Ngemlengui (33), Ngardmau (30), Ngatpang (30), Aimeliik
(29), Melekeok (29) than in the northern portion (Ngiwal (22), Ngaraard (22), and Ngarchelong (5). Airai
State ighe only state of Baeldaob with limestone substratgh limestone islandand plants found only

in limestone.

Table5.2 PercenEndemism (E/k)i n P a |l don éash isfarid oypea
(Theareador substrat typewereprovided by USDA Natural Resources Conservation Segyic
Source: Costion, Kitalong and Holm 2009

Endemic Total Area % Endemics
Species (km?) (E/kn?)
Restricted to Volcanic 75 363 21
Restricted to Limeston 31 a0 34
Generalist 24 453 5
Total for Palau 130 453 29

Southeastern Babeldaob (NgchesndAirai) wereconsidered lessnpacted by human activitiés the
lastfew centurieghat other parts of Palgu. Liston, pers. comm. 200At least 20% of the land in Palau
has been altered by man and it may be as much as 40% (J. Listazopers2010).Northern Babeldaob
is considered thmost impacted by peopéefew centuries ag@\rcheological surveys of Ngiwalggest
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that an estimated 80% of the laofdNgiwal was altered by people over time (R@ésudong perscomm.
2007). Area is an imptant factor as Ngarchelong (kth?) and Ngiwal (26 krf) have the smadrland

area compared to other State8abeldaobGreater endemism tended to be found in states with volcanic
and limestonaoils, less human disturbance, large¥a,and less accesde upper watersheasth major

river systems. These protected watersheds would have surfsuasorface water during severe droughts
and be more sheltered from storikare survey work is heeded to determine if there is a significant
difference in thelistribution of endemics in Babeldaob.

During the 2004005 Babeldaob survegone healthy population &farkia parvifoliolaexistedwithin

the Nggeremlengui ReserveTerminalia crassipess restricted to rivers and found along the Tabechding,
Ngerderar, lerdorch and Ngerikiil River&auvolfia insularisvere found in smallscattered

populations in Airai and Melekeokekss common endemic plameorded in southern Babeldaob
includedRauvolfia insularisDiospyros ferreavar. palauensisCyrtandra palawesis, Manilkara udoido
andMyrsinepalauensisSeven of 18 endemic speciwesrerestricted to the limestone forestisKoror
andAirai and includedhe palmHydriastelepalauensisthe orchid<Cyclopeltis kingendCrepidium
calcareg the tree€arcinia rumiyovar. calcicola MaesapalauensisandMelicope palawensiandthe
vine, Peperomia palauensis. DC. var palauensis

During a2008 survey ofhe native palmtwo small stands dPonapea palauensiserefoundin Koror:

these palms areonsidered critally endangeredsing the IUCN criterialn the spring of 2010 one

population ofPonapeawvas reassessed. Four mature trees were broken at the trunk and one of two trees
with fruit was covered withraunidentifiedwhite insect. One tree has immatémgt, and the others were
younger palmsA revisit to this critical habitat on June 12310,showed no further damage, 4 mature

trees were in fruit and flower and 4 young saplings were found. Although no damage was observed in
June propagation of this palns urgent. During 2020 Belau National Museum initiated a study of the
distribution ofPonapeaand have begun propagation trials.

The endangere@ycas micronesice foundon limestoneislands of Airai and Koror anid now

threatened by cycadscale tlat has infectednintroduced ornamental cycafls of 2021,no scales have
infectedthe native speciasf cycad Regular surveys of the endangered cycad are nekiddakal |sland

is asite wherelimonius salsedavas foundandit is only known from a typ specimen (Costion et al.
2009).The Belau National Museum will be surveying Malakal Island in 22222 to determine if thé.
salsedois presentMalakallslandis heavily developed and a priority area to stabilize steep slopes from
landslides Referto Figurel.9.

The Belau National Museumas a partner with the MNREGEF 5 projecentitledfi RR:

Advancing Sustainable Resources Management to Improve Livelihoods and Protect Biodiversity in
Palaud Through GEF5 support, the BNMiccessfully propgatel 12 natives tree species including

the largesendemic trees in Pala8erianthes kanehirdeosbergvar. kanehirag which grows on

volcanic and limestone island¥he Nekken Nursery successfully propagated 2 saplinBartda
parvifoliola and provided pe to the Belau National Museum BotaniGalrden.An [IUCN Red list
assessmenvas completethat focusdon rare endemic tree speciasluding Parkia parvifoliola
andTimonius salsedoi

The BNM BotanicalGardenis currently propagating and planting #redangered palnf@onapea
palauensisandHydriastele palauensishe native cycadCycas micronesicand the endemic trees
Terminalia crassipedManilkaraudoidg Rauvolfia insulariand other species of endemic trees and
orchids. The BNM botanical gardemworking in partnership with the Nekken nursery to propagate and
provide seedlings of endemic trees of PaMu.Tellei of the Horticulture Division successfully
propagatedParkia parvifoliolafrom seedy first scrapped the exocarphe treds producimy seed pods.
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The BNM herbarium is coordinating with the National Tropical Garden in Kauai and the New York
Botanical gardens and Ausftaal Nat i onal University to baltter und
ecosystem and document the important usesaoitpin our cultureThe book entitledEthnobotany of
Palauwas published in 2021 documenting the uses of over 400 plants and includes an updated checklist
of plant species of Palau.

In 2021, the Belau National Museum initiated ay2ar projecentitled fiConservation of the endangered
treeParkia parvifoliola(kmekumérandassessment of Critically Endangered species in Ralae.

BNM team has successfully signed Memorandum of Agreements witetdengui Statend Koror
State.Refer to Figure 5. In 2021,47 Parkia parvifoliolatreesweremeasured and georeferended
Ngeremlengui StateThe largest treevas1.75 m in diameter and over 30m in heigdfttis survey will be
ongoing,and a management plan developeckfoekumeby 2022.

* ] b\ § : 1‘ _ v 9 S € b 'é;' ] <N
Figure5.5 largeParkia parvifoliola(left) b. Signing of Memorandum of Agreemeht with Ngeremlengui

State(Center) c. Measuring largeRarkia parvifoliola treed. Map ofParkia parvifoliola

During February 9, 2021, the BNM staff joined Koror State to begin Ge@neiag and measuring
Ponapegpopulationgn Ngermalk Island A total of 23 trees were geo referenced and measured
DBH, estimated height, noted presence and absence of fruit and flowers, and any saplings or
seedlings in the area. A few saplings werent] and several trees had flowers and fruits. The team
covered and area of 4,000(0.4 ha). Refer to Figu®6. Propagation trials have begun with ripe
seeds. This survey will be ongojrand a management plan developed for the endanBerepea

On June 29, 2021, Koror State celebrated its 9th anniversary as a World Heritage Site for its Rock
Islands Southern Lagoon as a unique natural and cultural site that was submitted to the UNESCO in
2010 TheGovernor of Koror signed the Memorandum of Agreent with the BNM Director as part

of the program to open their newly established medicinal garden.
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Figure5.6. A preliminary mapPonapea palauensia Ngermalk Islandqupper left),propagation
trials at BNM nurseryupper right) ripe Ponapedtruit (lower left), and signingof MOA on June 29,
2021 (lower right)

The Ngardok Nature reserve covers 1,250 acres and is the first wetiaterohtional importance to

be designated in Pal au (Foure 16 #hd2¥)aPalédusearid pargytothR AMS AR
Ramsar Convention on Wetlands in 2003. This reserve was designated by Melekeok State in 1997
and is the largest natural freshwater lake in Micronesia. The Ramsar Conyeatioiedtechnical

and financial support to manage this wetlahe lake is part of the headwaters of Ngerdorch River
Waterdiedand the water source for Melekeok State. An interpretative traitoecse and educational
tours have been developed with support from the Urban and ComrRongsty program.

The Ngerdrch Watershed and Lake Ngardok and floodplains oNtpermeskangVatershed and River
are important habitats for the water birds including the rare grayttatkses the native forests to nest
and seek shelterThe standard variable circular plot meths not effective in detecting water birds and
more secretive very low calling ground doves and thevomal Nicobar pigeon. Life history, habitat
use,and breeding biology are needed for these endangered species.

The extent offotal Terrestrial Manged Area (102.6 kfincluded 20 sites and represented 25% of the
total land area. Thederrestrial managed areas included Important Bird Areas (35%) total terrestrial
managed areas in Babeldaob (12%), Total no take terrestrial area (10%), totaldiearestin PAN
(10%),andterrestrial area in PAN Babeldaob (9%). Refer to Talfle

Forest Monitoring Program Palau

Forest Monitoring Program Palau developed and initiated a Forest Monitoring protocol. This protocol
wasestablishedand Palau Forestiinitiated forest monitoring plots within the terrestrial Protected Areas
Network (PAN) sitesRefer to Figure 5.50nce all terrestrial PAN sites have been inventoried, plots will
be established adjacent to PAN sites to compare forest status fromqut@exas andon-protected

areas. It is with this new initiative that we are hoping to be able tesabsestate of Palau's forestish
support from the USFEH program.During 2021, BOA established an MOA with the Belau National
Museum (BNM) to collhorate on plant and bird biodiversity within these Plots.

Endangered Species

The Division of Fish and Wildlife Protection is tasked with the enforcement of laws relating to the
protection of identified plants and animals including those listed in tharigieded Species Act. Several

of P anlaramaldfirds snails, and plani@re considered either threatened or endangered. Species are
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considered threatened due to small population size, or small, resioiciexgmented habitats or due to

past, curret) or even perceived future population or habitat declinpredosed updated Endangered
Species Regulations provides a list of species considered endangered, threatened, or vulnerable. The
International Union for the Conservation of Nature (IUCN) agsespecies on a global scale and is listed
below.(Table5.3). Nine areas in Palau were proposed for Important Bird Area Statughat are

priority areas for USFS assistanc€Table5.4). The Rock Islands and Helen Atoll are fully protected.
Ngerutechei in jeremlengui is now a Bird Sanctuary. Duringreyearsurvey of species richness of

birds in an Important Bird Area of Mgemlengui, 38 species of birds including 30 resident and 8
migratory species. The white breasted woodswallow was sighted on 1&od&8ons (Olsen and

Eberdong, 2009)The white breasted woodswalloistamus leucorhynchus pelewengisengaluliy is
currently considered an endemic subspeciessasdobservedesting in the Koror Rock Islands in 2018.

In 2019, severahengaluliuwereo bs er ved al ong Nger e ml Eisgasthéfisst c oa s
observation ofmengaluliuin Babeldaob in five years. €& BNM coordinated the revision of the

Endangered Species Regulations, a draft was subrotMAFE for finalizationand informaibn on

selected species is shown in Tabf@ 5
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Table5.3 TerrestrialMammals, brestand migratonbird species that are listed at eitleeitically
endangered (CRIndangere€EN), threatened (TH)pear threatene@T), vulnerable YU) or proposed
candidates for national concebrased upon the proposed 2018 Endangered Species Regulations
Source: Draft Endangered Species Regulations and SOE 2019

Species Status Grade
IUCI Global ESA Palau Pal
Red Trend Palau Laws Respot
List (IUCN) Regulation

Mammals

Pacific sheath tailed Bat EN | Decreasin No Restrictior Poor

Palau Fruit Bat NT | Stable TH Ban on Fair

Export

Forest Birds

Micronesian megapoddegapodius EN | Decreasin EN Protected Poor

laperouse Land

Palau grand dove Gallicolumba EN VU Life Act Fair

canifrones Chapter 14

Nicobar pigeonCaloenas nicobarica | NT VU Title 24 Good

Greater white eydylegazosterops NT NT Gooq

palauensis

Micronesian Imperial Pigeon NT EN/VU Fair

White breasted CR Poor

woodswallow Decreas

Artamus leucorhynchyselewesis
Migratory Birds

Far Eastern Curlew EN | Decreasin CR Fair
Great Knot EN

Bar Tailed Godwit NT

Curlew Sandpiper NT

Invertebrates

Great, White Palau Tree Snail CR | Unknown No Restrictior Poor
Palau Padanus Tree Snail EN | Unknown

Plants

Cycas micronesica EN | Decreasin No Restrictior] Fair
Parkia parvifoliola VU | Unknown EN | Chapter 14Titl Fair
Ponapea palauensis EN | 24 Fair
Timonius salsedoi CR | No Restrictior Poor
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Table5.4 Site area andbirds found inimportant BirdAreas(IBAs) of Palau (Gupta 20Q@elau National
Museum, Palau Conservati@ociety2020).

Site Area Bird
Ngeriungs Island Kayangel Micronesian megapode
Middle Ridge Babeldaob
Western Ridge Babeldaob Palau Ground Dove,
Ngerutechei Ngeremlengui | Palau Ground Dove
(Partof Middle Ridge) White Breasted Woodswallow
Rock Islands Koror Micronesian megapode
Palau Ground Dove
Peleliu Island Peleliu Palau Ground Dove,
Greater White Eye
Peleliu Lkedsland Peleliu Far Eastern curlew, Great Know, Bz
tailed Godwit, Curlew Sandpiper
Fanna Island Sonsorol Sea bird colonies
Helen Atoll Hatohobei Sea bird colonies

Abundance of Birds in Palau based on Surveys in 20@%anderWerf and Dittimar 2020)

The avifauna of Palau is the most diverse in Micronesia because of the relativekidargethe
islands and its proximity to Australasia (MacArthur and Wilson 2001). A total obit8&pecies

have been documented in Palau, of which 45 are residedifgespecies, 72 aregular migrants,

47 are considered vagrants, &were introduced. Palas a regional biodiversity hotspot, with 10
endemic species akendemicsubspeciesA previous quantitative assessment of the status of birds
in Palau wagonducted in 1991 (Engbring 1992). More up to date information on the status of birds
in Palauis needed to help guide conservation efforts and assess management actions ailmd needs.
2003, the Palau Conservation Soci@®ZS)obtained funding to conduct quiitative bird

surveys and for identifying Important Bird Areas in Palau. The goal of the surveys was to assess
the status and population trends of bird species in Palau by replicating the quantitative surveys
conducted in 1991. The surveys were conduectekpril and May of 2005. The survey results

were partially analyzed and reported by VanderWerf (2007), but those analyses included only
data on relative abundanckn 2020,analyses and results of the survegaducted in 2005, including
relative abundage, population density, and population sizes completedThe 2005surveys used

the same standard variable circular plot methods us&shlgring (992) and that are used
worldwide. The cumulative evidence indicat¢hat 11 species increased from 1992005, four
species declined at least locally, 14 species showed no change, and for threeatsptreied was
unclear because they were rare and difficult to detect. Most of the charggestias abundance that
occurred from 1991 to 2005 were relatedi¢velopment and changeshiabitat. Most species that
exhibited declines since 1991, such as the S$¢agged Crake, occyorimarily in forested habitats,
suggesting loss of forest habitat was the cause of declinesp&ees that increased from 1991 to
2005 occurred in disturbed open habitats and roadsidesasublntroducedChestnut Munia, or

that are able to use a variety of habitats including secondary fagestorest, and suburban areas,
such as the Banded Rail, Micronesian Myzomela, Palatairaand Palau Flycatcher. Species that
are sometimes hunted, including the Micronesian ImpBigeon, Palau Fruilove, and Nicobar
Pigeon, were stable or even increasing, indicating pfogiulations were not being seriously affected.
The survey rests from 2005 are now 15 yeaskl and it would be beneficial to repeat the surveys
again to provide more current informatigainationwide bird survey is planned for the spring of
2022.
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Education Campaign for Migratory Birds of Palau

In 2020, the Belailational Museum (BNM) launchedt&o-yearEducation Campaign for Migratory
Birds of PalauBNM is the focal point for the National Bird Program for the Republic of Palau. The
Palau Conservation Society is the focal point for Bird Liternational thatvorks with countries to
establish Important Bird Areas (IBAKaudiaisis a localwomerd group in Peleliu that is active in
community activitiesThe Belau National Museum has been working in partnership with PCS and
Kaudiais local group in Peleliu toise awareness about the Lkes IBA through the following efforts.
These partners have begun an educational campaign on the Northern Peleliu Lkes (sand flats), in
Peleliu. Lkes ian establishetBA, and IUCN Key Biodiversity Area (KBA) recognized by Birdlife
International and IUCN in 2016. The goal of this project is that there is local (Peleliu) and National
Support for the protection of the Northern Peleliu Lkes and other Palau IBA/migratory bird habitats.
The Five Objectives of this project are as folbo\id) At least 90% of the residents (including school
children) in Peleliu proper are aware of the importance of the Northern Peleliu Lkes and other Palau
IBA/migratory birdhabitats. 2) an educational module of The Northern Peleliu Lkes IBA and the
migratory bird species that utilize this sand flat and other relevant Palau IBA/migratohabitdts

is produced for integration into science curriculum. (3) Actions needed to reinforseistath an
educational campaign of the Northern Peleliu Lkes IBA aiherrelevant PalalBA/migratory bird
habitats have been identified and communicated to relevant actors. (4) A case study based on field
data is developed that includes actions needed to meet Palau's international obligations with respect to
the migradry species at the Northern Peleliu Lkes IBA and other Palau IBA/migratory bird habitats
have been identified and communicated to the relevant agencies. (5) Key stakeholders including
schoolchildren inbird conservation have increasedareness anabpotunities toparticipate in the
conservation management of the Northern Peleliu Lkes IBA and other Palau IBA/migratory bird
habitats.

Palau Terrestrial, Aquatic, and Marine Taxonomic Needs and Capacity Assessment

Kitalong and Ottq2020) compiledPalau Errestrial, Aquatic, and Marine Taxonomic Neads

Capacity Assessmetu identify the taxonomic information required for sustainable land and aquatic
management . This assessment fulfilled, in part,
Biological Diversity and one of the activities under of the Gldbavironmental Fund (GEF5) work

plan. The Belau National MuseuBNM) targetederrestrial and freshwater aquatic species and the
Palau International Coral Reef Center (PICRC) targeted marine spAciearkshop was conducted

to gather key information from national, state, private agencies, and other NGOs in their taxonomic
information needs and priorities using the CBD Questionnaire enfilednomic Needs and Capacity
AssessmentMost respondents wked at the species level and use off island taxonomists for
identification of species. Most respondents have difficulty accessing local taxonomists, especially for
fungi and microorganism identification. Few respondents were engaged in taxonomic nepiorkin
Palau. Few respondents were aware of innovative taxonomic tools such as DNA sequencing although
there has been a DNA laboratory in Palau for the last 5 years. Recommendations are as follows: (1)
Create anational terrestrial and aquatic strategic fesvorkto address specific taxonomic needs and
priorities on biodiversity, document scientific research and strengthen the Palau National Invasive
Species Strategy, National Biodiversity Strategy and Action Plan, and on RPRfa0Access and
BenefitShaing. (2) Create a National Database and Repository for specimens. (3) Conduct workshops
for information sharing. (4) Provide support for infrastructure and facilities and national regulations or
mandates that house live species/specimens. (5) Streagdimations on permits for scientific

researclon speciesnd their habitats. (6) Collaborate with institutions specializing in fungi and-micro
organism and freshwater organisms to build taxonomic capacity in Palau. (7) Request specialists to
provide trainhg for the taxa they study. (8) Provide support for taxonomists to build capacity on
taxonomic groups that we lack information and expertise.
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The Divisionof Fish and Wildlifeis responsible to enforce the provisions of Title 24 and 27 of the Palau
National Code related to protected sea and land life, illegal methods of capture and to enforce laws related
to protected areas in Palau. The DFWP created the Environmentally Friendly Restaurant Program in late
2005 to promote conservation and reduce violatimiithe laws. The DFWP began a database to track
locations of endangered speceesl works withBureau of Agriculture to control invasive monkeyih

the PalatAnimal Welfare Society with technical support from BOAhe Division of Fish and Wildlife

(DFW) currentlyhas 7officers andL functional boat (1 nenperational, and 1 undergoing service). They

are unable to monitor the marine coasts due to lack of fuel. The field officers are dependent upon
incoming calls to respond and use the Chief and Liamtevehicles for enforcement. The officers work
closely with the PAN conservation officers. The PAN Office supplies fuel for the DFW vehicles to

protect the terrestrial sites. (Sargent Ben Masters, pers. comm August 30, 2021).

A qualified wildlife biologistis needed to work at thgivision of Fish and Wildlifeand collaboratevith

BOE andBelau National Museum to assess population of endangered populations and their habitats and
in thedevelopnent ofmanagement planBiologists at the Belau National iddeum are workinmn

cooperation with B& and DFWP. Gavenda et al. 2005 recommended the development of a wildlife
habitat management pléor theestuarine crocoditewithin the NgerikiilWatershed thanhcluded the re
establishment of a riparian forestftaw along the river to provide critical habitat to the animal amd
education program. ThMarine Conservation and Protected Areas Program developed a Management Plan
for crocodiles andurtles that are in need of funding for implementation. These endahgerine

species utilize coastal forests and mangroves for nesting and reprodiitieonoastal forests prevent

erosion of the sandy habitats the roots hold the sandy soils. The vegetation also helps camouflage the
nests from hunters.

The Belau Nabnal Museum Natural History Section has identified areas of high biodiversity for plants,
birds,and insectsvithin protected terrestrial site&.Bird Reserve has been established irdmlengui
because of its exceptional diversityhese areas may petentialsitesfor an Assessment of Need for the
ForestlegacyProgramif under private ownershig here are chronic problems with hunters within the
reserve and more enforcement and education is nesdexkecutive order passed in 2010 that designates
the Belau National Museum as the center for national monitoring of birds.

Wiles (1991) recommended ecological reserves, bag limits, closed seasons, and restrictions on hunting
methods of the fruit bat P. mariannus pelewensis. There is still very ligfispnformation about the
breeding phenology and movement of fruit bats in Palau, vitheydeed and what specific niche they
inhabit in forest ecology.

TheMarine Conservation arférotected Areas Progra(MCAP) is working withthe Protected Areas
Network toidentify the most crucial habitat for crocodiles, ideal areashferelocationof nuisance
crocodiles and to develop regulations regarding public interactions with crocolitas 2005 to
2008 a total of 87 surveys were conducted and habi’8 crocodiles were observétiocodile
habitat includes the wetlasdnd swamp forestsf theNgeiikiil, NgerdorchandNgemeksang
Watershed (Nash et al. 2008).

The green turtleGhelonia mydasandhawksbillturtle (Eretmochelys imbrica)anestregularly in Palau
These endangered species havitural and economic significancehe critically endangered hawksbill
turtle ness mainly in the southern lagoon of Kordrefer toFigure5.7. The endangered green turtle

ness mainly in the Southwessliands(Kitalong, 2005) Coastal erosiothreatenghe nesting habitat of

both turtle pecies. The heksbill is especially vulnerable as it uses the roots of native coastal trees and
vegetation to hide its nests. Goals for future research and management include the following:
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1 Identify threats across all critical life stage habitats and to eggs, hat¢lslidegdults,and adults
T including from people and climate change

Understand movements through life stages and during thengdéng period

International collaboration and the opportunity to develop a regional strategy through the
Micronesia Challenge

1
1

134°50°E 134°10'0"E 134°15°F 134°2010"E 134°25'0"F 134°30'0"F 134°35'0"F 134°4000"E 134°45'0"E 134°500"E
1 . . n n " n N L L

£150"°N
N

8100"N
n

7 Palau Marine @'

€57 Turtle Nests

YN

Berween Sep 2005 and Dec 2006, a total
of 103 nests were surveyed n the main

85

islands of Palau and 2,547 on Merir.
Between Sep 2005 and June 2006, 313
nests were observed on Helen Island.

8260'0"N
n

Species
. Green

“ 3 Hawksbill

9550"N
L

é .
£ ® Poached Nest

Coral

Compact Road

7°40'0"N

7035
L

30'0"N
g
=
()
Ly
o
=)
=

7°25'0"N

7°2000"N

132°30'0"E. 134°00"E

(2SS e e | R
4 Main Islands

Z 103 nesting

57 emergences

Merir
2,547 nesting.
emergences

Helen
313 nesting

Tl it
131°00"E. 132°300"E 134°0'0"E.

7°15'

100N
n

ge=sy 1

| LI S R,

750N

5°00"N  6°00"N 7
T

POON 500N 6°00'N 700N 800N

Angaur

300N 400N
n

L
2°30'0"N

T T T T T T T T T T
134°5'0"E 134°10'0"E 134°15'E 134°200°E 134°250"E 134°30'0"E 134°35'0"E  134°400"E.  134°45'0"E 134°50'0"E

Figure5.7 Map of observed turtle nests, 20R605.
Source Bureauof Marine Resources

123



Invasive Species

Invasive plants are one of the greatest threats to forests, agricaltdneaturaécosystems worldwiddt

was considered one of the top threats duriag§@Bmeeting ofenvironmental andonservation
professionals in Palaandstakeholder meetings for SWARBalau Forestry Health Program developed a
20092014 Strategic plan based uppsurvey and assessment invasive spe@esing 2010 ta2015,the
invasivespecies team plaredto control the spread of the worst invasive species in Palau inglud
Praxelis clematideaMikania micranthalmperata cylindricaandSpathodea campanulat&he Invasive
species team plaedto assess and control the spreadmtigonon leptopysMelia azedarachArundo

donax Melaleuca quinquenerviandCalamusspecies and thRattan Palm The Bureau of Agriculture
conducted a survey of invasive speciethatLong Island Conservation Area and within the habitat of the
largest population of the endangefahapea palauensisThe BOA team found the invasitéikania
micranthacovered an area 2,313 mithin thePonapea palauenslsabitat. The BOA team foundixteen
species of invasivepecies includinghe invasive treddenanthera pavoninaithin the Long Island Park
Area. The Koror Rangers conduct monthly monitoring to control invasive species in conservation areas
of Koror. The 20212030priority is to @mnduct surveys and assessment of these invasive speeies.

to Figureb.8.

Figure5.8 Invasive species survey at Long Island Park and the habitat of the largest population
of the endangeredlonapea palauensiBureau of Agriculture
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