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Key Takeaways

Socioeconomic (+Social Adaptive Capacity) Studies
West Fanif, Yap
Pehleng, Pohpei
Merizo, Guam
Humatak, Guam

Regional Communications Workshop for SK-funded project:

Assessing and building adaptive capacity to address climate change 
impacts on fishing communities and fisheries resources in Micronesia 

Guam, June 13-15, 2019

Social Adaptive Capacity factors
´opportunities and options to adapt (Diversity and flexibility) 

´ Access to all types of assets, incl. natural, financial, 
technological, human, institutional, and services

´Learning and knowledge - capacity to access and learn new 
information about climate change, adaptation options, and 
ways to live with, and manage, uncertainty  (adapted from 
Cinner et al 2018)

´Governance and institutions – ways in which policies are 
developed and implemented to enable (or inhibit) collective 
action to address environmental and climate issues

´Agency - refers to “the ability of people — individually or 
collectively — to have free choice in responding to 
environmental change” Cinner et al 2018
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Diversity and flexibility
opportunities and options to adapt

Diversity and Flexibility

´ The majority of people use multiple types of livelihoods 
for food and income.

Village
% rely on multiple 

livelihoods

West Fanif, Yap 100
Pehleng, Pohnpei 100
Merizo, Guam 100
Humatak, Guam 86
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Summary from quotes

´ “Communities are adaptable to climate change 
impacts because they do not rely on fishing entirely. 
They have other alternatives such as farming, hunting, 
stores, or other safety nets.”

Diversity and Flexibility
´ However, fishing remains the most important form of 

livelihood in each village, and remains an important 
subsistence activity

Village

% rely on 
fishing

% of fishermen 
fishing to feed 

themselves/their 
families

West Fanif 94 100
Pehleng 94 100
Merizo 93 100
Humatak 77 100
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Diversity and Flexibility

´ The majority of people use multiple types of fishing 
methods and gear types to harvest fish/seafood

Village
% rely on multiple forms of fishing 

methods and gear types

West Fanif, Yap 98

Pehleng, Pohnpei 98

Merizo, Guam 93

Humatak, Guam 96

Diversity and Flexibility

´ However, spearfishing and using a hand line are the 
most frequently observed methods

Village % spearfishing % hand line

West Fanif 94 84
Pehleng 90 76
Merizo 74 77
Humatak 61 78
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Diversity and Flexibility
´ Agreement with statements related to diversity and flexibility

Statement Pehleng, 
Pohnpei

West Fanif, 
Yap

Humatak, 
Guam

Merizo, 
Guam

My household is able to change fishing methods if necessary 78 77 96 95
My household is able to move to different fishing sites if 
necessary

83 60 91 93

My household is willing to learn and do things differently in 
response to climate impacts and hazards

86 95 86 90

My household uses traditional practices to help adapt to 
changing climate.

73 72 64 91

My household would be willing to relocate our house away from 
the shoreline in order to be safer.

82 87 73 89

I would be willing to stop fishing for a different way of living that 
is more secure.

88 62 67 71

In the last 5 years my household has developed new ways to use 
coastal and marine resources 

37 46 45 87

Summary on diversity and flexibility

´ Communities are diverse with their livelihoods but fishing is 
the most important by far.

´ Fishing activities/methods/locations are flexible.

´ Majority of people are willing to stop fishing for a different 
way of living that is more secure.

´ Focus group results point out the lack of alternative 
employment (cash income) for the fishers

´ Status and changing condition of marine and coastal 
resources (from both social and biological data) indicate 
potential problems for high dependency on marine 
resources 
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Access to Assets

Access to Assets
´ All sites indicate a presence of strong social networks in 

times of difficulty

Village

In times of difficulty, who or what would 
you depend on (as 1st, 2nd, or 3rd)?

% skills and savings of 
household members

% friends and 
family

West Fanif 67 69
Pehleng 65 82
Merizo 85 96
Humatak 88 94
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Access to Assets

Village

% having access to the following items

Support 
from 

relatives 
and friends

Local land 
or sea 

resources

Knowledg
e and skill 

training

Materials Support for 
governme

nt or 
leaders

Funding

West Fanf 90 82 75 68 65 57
Pehleng 77 62 87 63 32 60
Merizo 100 74 78 71 46 39
Humatak 75 73 73 77 35 46

• Self-reported access is high for most items
• The 2 areas with the least access are support from leaders and funding

Resource Pehleng, Pohnpei West Fanif, Yap Humatak, Guam Merizo, Guam

Current 
Condition

Change
in 
condition

Current 
Condition

Change
in 
condition

Current 
Condition

Change
in 
condition

Current 
Condition

Change in 
condition

Ocean 
water 
quality

1.59 1.32 2.55 3.22 2.91 2.15 3.27 3.49

Coral
Reefs 1.49 1.30 2.49 3.30 2.45 2.15 2.82 3.29

Beach/
shoreline 1.54 1.31 1.94 3.13 2.86 2.56 3.19 3.47

Size of fish 1.71 1.41 2.21 3.25 2.81 2.40 3.06 3.48
Amount
of fish 1.79 1.43 2.21 3.17 2.86 2.42 3.06 3.48

Bump-
head 
parrotfish

1.59 1.40 1.88 3.07 2.47 2.18 3.12 3.54

Unicorn-
fish 1.89 1.60 2.12 3.12 2.85 2.39 3.11 3.57

Perception on current natural resource condition and change compared to 10 years ago
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Quotes

´“You used to be able to go and tell one of 
my cousins ‘hey, if you’re out fishing this 
weekend, I would particularly like something 
of some size. And they pretty much fill that 
order. And now it’s very different. You get 
what you get and it’s often not the same stuff 
or it’s not the right size.”

´"Fishing nowadays is like fishing in the desert"

Access to Assets
´ What is the perceived condition of fish species identified as “favorite 

fish?”

´ Those in Humatak generally perceive their favorite fish species to be in 
neutral or poor condition currently

´ As for perceived change, those in Humatak generally perceive that the 
condition of their favorite fish species has gotten worse over the last 10 
years

Humatak,
Guam 
favorite fish

% reported the 
species as 
“favorite”

% condition  
“bad”/”good

”

% condition has 
gotten 

“worse”/”better”

Parrotfish 74 47 / 12 59 / 12
Surgeonfish 48 20 / 15 50 / 6
Unicornfish 43 30 / 20 56 / 11
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Access to Assets

Merizo,
Guam 
favorite fish

% reported the 
species as 
“favorite”

% condition  
“bad”/”good

”

% condition has 
gotten 

“worse”/”better”

Parrotfish 54 2 / 14 11 / 54
Rabbitfish 50 1 / 41 12 / 55
Grouper 32 0 / 25 12 / 48

´ What is the perceived condition of fish species identified as “favorite 
fish?”

´ Those in Merizo have a more positive perception about the 
condition (current and change) of their favorite fish species when 
compared to those in Humatak

Access to Assets

Pehleng,
Pohnpei
favorite fish

% reported the 
species as 
“favorite”

% condition  
“bad”/”good

”

% condition has 
gotten 

“worse”/”better”
Rabbitfish 49 70 / 19 83 / 8
Unicornfish 45 75 / 15 85 / 8
Parrotfish 44 85 / 8 89 / 7

´ What is the perceived condition of fish species identified as “favorite 
fish?”

´

´ Those in Pehleng generally perceive their favorite fish species to be 
in poor condition currently and that condition has gotten worse 
over the last 10 years

´ Of the 4 sites, Pehleng has the most negative perception of marine 
resource condition
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Access to Assets

West Fanif,
Yap favorite 
fish

% reported the 
species as 
“favorite”

% condition  
“bad”/”good

”

% condition has 
gotten 

“worse”/”better”
Rabbitfish 68 N/A N/A
Parrotfish 32 93 / 0 42 / 53
Giant clam 25 90 / 6 48 / 46

´ What is the perceived condition of fish species identified as 
“favorite fish?”

´

´ Those in West Fanif generally perceive their favorite fish species to 
be in poor condition currently

´ However, those in West Fanif are mostly split on whether condition 
has gotten worse or better over the last 10 years 

Fish biomass
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Source: NOAA Pacific 
RAMP

Pacific islands with fewer people tend to have greater biomass of fish

Food fish

Food-fish were defined as acanthurids, scarids, 
serranids, carangids, labrids, lethrinids, lutjanids, 
balistids, kyphosids, mullids, holocentrids, and 
sharks.

Surgeons, parrots, groupers, jacks, wrasses, 
snappers, triggerfishes, chubs, goatfishes, 
squirrelfishes, tuna, mackerels, and sharks
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Fish biomass low; protection may help some areas?

Source: Micronesia Coral Reef Monitoring Program,
NOAA Pacific RAMP 

Access to Assets
´ Agreement with statements related to asset access

Statement Pehleng, 
Pohnpei

West Fanif, 
Yap

Humatak, 
Guam

Merizo, 
Guam

My household has access to land and sea resources that we 
can use or sale 83 92 68 83

Access to the reefs and sea is fair and equitable for all 
community members, including women. 36 25 74 92

Marine and coastal systems my household’s fisheries depend 
on are healthy 52 43 36 71

My household’s income-generating activities are sustainable 58 66 86 87
My household has friends, relatives, and other community 
groups who support us through difficult times. 89 92 91 96

Our community is able to access support from outside 
agencies or organizations that can help us effectively cope 
with climate change impacts

45 70 68 87

Our leaders can get support they need from outside in times 
of difficulty 37 49 82 92
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Summary on access to assets

´ Generally access to natural resources and human 
resources within the social networks. However, natural 
resources are not in poor condition and worse than 10 
years ago.

´ Financial assets and governmental supports are more 
restricted.

Learning and knowledge
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Learning and Knowledge
´ All sites indicate that the sharing of information and skills 

is mostly done through informal sources (social networks) 
like friends and family

Village

% Where do you usually get new skills and knowledge for 
your livelihood?

Family Friends
Other 

Community 
Members

Government 
training 

program

Educational 
institutions

West Fanif 90 85 83 52 39
Pehleng 94 63 40 13 22
Merizo 93 88 51 12 12
Humatak 100 91 44 35 48

Learning and Knowledge
´ Agreement with statements related to learning and knowledge

Statement Pehleng, 
Pohnpei

West 
Fanif, Yap

Humatak, 
Guam

Merizo, 
Guam

In the past, traditional knowledge and practices helped our 
community to successfully cope with climate events and 
impacts.

60% 85% 73% 87%

In my family, local and traditional knowledge for managing and 
sustaining fisheries are passed on from elders and parents to 
young people 

80% 81% 82% 100%

My household members have knowledge and skills to use local 
land and sea resources to support our families 87% 93% 86% 95%

My household is able to get information when we need to better 
cope with climate impacts on fisheries 72% 81% 59% 84%

Our community is aware of the causes and impacts of climate 
change 32% 71% 45% 88%

I know how changing climate may impact fisheries in the future 93% 87% 64% 93%
My children would like to be fishers. 25% 89% 59% 97%
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Governance and Institutions

Governance and Institutions
´ General support for natural resource management is present in all 

villages

´ More than half of respondents highly support each proposed 
management option

´ The mean scores indicate above average support for all 
management options

Pehleng Management Option % “highly” 
supports

Average Support 
(1-5 scale)

Fish size regulation 61 3.65

Seasonal closure for groupers 51 3.41

Seasonal closure for turtle 57 3.44

Marine Protected Areas 71 3.80
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Governance and Institutions
´ There are higher levels of awareness for more localized 

options when compared to the international management 
option

´ Of those who are aware, 100% support each of the 
management options

West Fanif
Management Option

% those who are 
aware of the option

Percent of those who are 
aware of the option that 

support it
Rang Mangrove 
Preserve

62 100

West Fanif MPA 89 100
Micronesia Challenge 25 100

Governance and Institutions
´ The management option with the most support is the one that 

proposes to give more control to locals

Guam Management Option Merizo Humatak
% “highly” 
supports

Average 
Support (1-5 

scale)

5“highly” 
supports

Average 
Support (1-5 

scale)
Traditional rules on what and 
when to catch certain species 15 3.06 50 3.63

Government Preserve Area 15 2.96 44 3.38
Proposed Bill to give Humatak
Village the authority to manage 
their coastal areas

47 3.29 79 4.29
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Governance and Institutions

´ However, perceived compliance is low in all villages

Pehleng Management Option % believe people follow 
rules “well”

Average Compliance 
Score (1-5 scale)

Fish size regulation 4 1.66
Seasonal closure for 
groupers

7 1.73

Seasonal closure for turtle 5 1.71
Marine Protected Areas 9 1.83

West Fanif % believe people follow 
the rules to a “high” extent

Average Compliance 
(1-3 scale)

West Fanif community rules
and regulations 13 1.58

Governance and Institutions
´ Although when examining the means, perceived compliance is 

higher in Guam than it is Pehleng or West Fanif

Guam Management Option Merizo Humatak
% believe 

people 
follow rules 

“well”

Average 
Compliance 
(1-5 scale)

% believe  
people 

follow rules 
“well”

Average 
Compliance 
(1-5 scale)

Traditional rules on what and 
when to catch certain species 5 2.47 14 2.27

Government Preserve Area 12 2.80 14 2.55
Proposed Bill to give Humatak
Village the authority to manage 
their coastal areas

19 3.04 16 2.74
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Governance and Institutions
´ Agreement with statements related to governance and institutions

Statement Pehleng, 
Pohnpei

West 
Fanif, Yap

Humatak, 
Guam

Merizo, 
Guam

Fisheries are managed sustainably under formal or traditional 
rules and regulations or other forms of protection 15% 70% 41% 84%

There have been less fishing violations and illegal activities in the 
past 5 years 15% 40% 36% 52%

Fisheries management benefits my household 75% 96% 62% 71%
Our fisheries management take climate change and its impact 
into consideration 52% 91% 32% 79%

There is adequate coordination and cooperation within our 
community for fisheries management 24% 62% 41% 70%

Members of my household participate in management planning 
and decision making related to resource management 41% 77% 27% 74%

Women are included in decisions regarding how to manage 
fisheries and natural resources 37% 28% 23% 84%

Quotes

´ “No real leadership” 

´ “…they can adapt and it has to be …you just need to find a 
good champion in the community that can lead. It doesn’t 
have to be the chief…he doesn’t have to be a leader but 
someone that can change things and people will see.”
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Quote

´ "Implement fisheries policy that builds resilience into coral 
reef ecosystems."

´“Improved fisheries management.”

´ "…install and implement Marine Protected Areas" 

´ "I think they [communities] need to be part of a solution that 
involves resource agencies and policies makers to really 
address the fisheries’ issue" 

Agency
ability of people — individually or collectively — to have free choice in 
responding to environmental change
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Agency
´ If you were not able to do your current job or livelihood, 

what would you do for food and income?
´ The proportion that answered with an option is show below 

(i.e. they did not answer “I don’t know” or “try to make it 
work” or “pray”)

Village % able to take action if they were 
unable to do their current job/livelihood

West Fanif, Yap 92
Pehleng, Pohnpei 77
Merizo, Guam 98
Humatak, Guam 100

Fishing/farming
Farming
Fishing
Hunting
find another job
Other income sources
Working at store
Rely on family (kids)
Selling sakau
Food stands
Fund raising

Private business/ Business owner

Teach children how to live for 
the future
Betel nut sale
Social security/Pension
Saving and Investment
Government/family
I don't know
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Agency
´ If there is a natural disaster and fish and seafoods are 

reduced to 50% of the usual amount, what would you do?

´ What if there were hardly any fish and seafoods left?
´ The proportion that answered with an option is show below 

(i.e. they did not answer “I don’t know” or “try to make it 
work” or “pray”)

Village
% able to take action if 

fish/seafoods were reduced 
by 50%

% able to take action if there 
were hardly any  fish/seafoods 

left

West Fanif, Yap 96 96
Pehleng, Pohnpei 84 60
Merizo, Guam 93 95
Humatak, Guam 95 91

Stock up on fish
crabbing
Continue daily chores
Be more consistent in the 
attempts to collect and catch 
fish
Try to make it work
Pray
Market (selling pigs and sakau)
Scientist will help to recover it
I would rather to die
Work together and take care 
of the fisheries
Move to another country
Don't Know
Nothing

buy food from stores
farm/live off land
fish other species
Reduce/stop fishing
alternative resources
change lifestyle/diet
the culture will decrease by not 
having it
Start aquafarming
find a regular job
Enforce law
Promote conservation effort
stop eating fish
Import more food
Looked to canned meat
Never give up fish
Seek outside assistance
Wait for more fish
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Quote

´"If there is no fish, they will eat salt."

Agency

´ Agreement with statements related to agency

Statement Pehleng, 
Pohnpei

West Fanif, 
Yap

Humatak, 
Guam

Merizo, 
Guam

My household can rely on ourselves in times of trouble 67% 89% 96% 99%
I would like to do more to help sustain our fisheries 94% 94% 91% 99%
Our community members work well with each other in times 
of natural disasters or difficulties 52% 72% 91% 88%
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Summary of problems and solutions

Problems

Diversity and 
flexibility

Options limited to local resource base

Access to assets Natural resources in poor condition and 
declining
Relatively low access to funds

Learning and 
knowledge

Lack of understanding of climate change
Sources of skills and knowledge limited to 
social networks

Governance and 
institutions

Lack of leadership/champions

Agency Limited community involvement in 
management and being a part of solutions
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Solutions

Diversity and 
flexibility

Identify alternative income-generating 
options that are not dependent on natural 
resources

Access to assets Improve natural resource conditions
Learning and 
knowledge

Increase understanding of climate 
change, its impacts and possible 
adaptation

Governance and 
institutions

Engage leadership

Agency Increase community involvement

What can we do about it?

´Non- resource based, non-extractive 
alternatives for livelihoods

´Community engaged management
´Ecosystem Based Management (EBM)

´Leaders/champions

´Built knowledge in climate change
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Quote on communications and outreach

In order to understand the linkage between climate change and 
disasters, which few people don’t, outreach is needed the most 

Similarly education and awareness are needed in order to engage 
people to cope with climate change. These, including guidance, 
were identified as assistance that the communities needed the 
most. 

´ "I would say the number one and most effective ways to regulate 
fishing is to educate people so they know the adverse effect of 
climate changes affecting fisheries now.” 

´ The decrease of marine resources is a gray area because it is not 
known whether it is from overfishing or climate change.

Climate info summary
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Climatology Hurricanes and Cyclones between 1884-2017 
- Frequency of strong storms (>50 Percentile, left panel)
- Tracks of strong storms (wind speed, right panel) 
- Strongest storms  develop close to Pohnpei and Yap or east of Guam, and travel to the 

northwest
due to prevalent wind patterns in the upper atmosphere.

Future impacts of climate change on land falling tropical cyclones are unclear:
- Increasing trend of tropical cyclone frequency may occur over the Central North Pacific 

(CNP, 5–20N, 150E–180, Yokoi and Takayabu, 2009) 
- Decreasing trend of tropical cyclone frequency may occur over the South China Sea 

(SCS, 10–25N, 110–120E, Yokoi and Takayabu, 2009) 
- Small changes in tropical cyclones frequency may occur in the Western North Pacific 

(WNP, Manganello et al., 2014)
- Southward shift, increase in frequency, and intensity of tropical storms may occur in the 

Western North Pacific 
(WNP, Manganello et al., 2014)

CNP

WNP

SCS CNP

WNP

SCS

Pohnpei

Yap

Guam

- The Global Average Sea Level has accelerated from 1.7 
mm/year throughout most of the twentieth century to 3.2 
mm/year since 1993.

- The highest rate of sea level rise in the world from 1993–2010 
occurred in the western tropical Pacific, attributable to an 
increase in trade wind strength and the PDO, while increased 
sea levels can also be linked to La Niña events. 

- The observed altimetry and tide gauge sea level trend at Yap, 
Pohnpei, and Guam reached 0.67 and 0.64, 0.48 and 0.57, and 
0.54 and 0.39 cm/yr, respectively

- Present sea level conditions around Yap, Pohnpei, and Guam, 
based on satellite and model analyses show below-normal sea 
levels in the tropical northwestern Pacific and above-normal sea 
levels near the equator at all longitudes, which is consistent with 
developing El Niño conditions. 

- Tide gauges records show above-normal sea levels on the 
equator across the basin as well as in parts of the southwestern 
Pacific. 

- The sea levels in northern Micronesia remain below normal, 
especially around Yap and Malakal (-25 cm), as April of 2019 

- In the short term and over the next six months (end of 2019), 
dynamical forecast models suggest rising sea levels in the 
northwestern Pacific (returning to near normal around Yap), 
steady sea levels in the southwestern Pacific (mostly above 
normal), and near-to-slightly-above normal sea levels in the 
equatorial eastern Pacific.

Sea Level Rise (Past and Present)
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Pohnpei

Yap

Guam

- Sea level rise projections based on RCP 4.5 (blue) and 8.5 (red) 
trends are shown for Yap, Pohnpei, and Guam. 

- The sea level trends for the three islands shows similar pattern, 
for both RCP 4.5 and 8.5, reaching about 25 to 30 cm by year 
2050. 

- Sea level rise projection for RCP 8.5 and 4.5 shows it can reach 
80 and 60 cm, respectively, by year 2100. 

- These sea level projections associated to today wind patterns, 
ENSO events and changes in the Pacific Decadal Oscillation 
(PDO), plus the possible effects of tropical storms frequency and 
magnitude around Yap, Guam and Pohnpei, highlight the 
potential increase of major flooding events for the three islands 
by mid and late century.

Sea Level Rise Projections
RCP 4.5 in blue & RCP 8.5 in red

Data start on year 2007 and end in 2100

Local Sea Level Rise (Past, Present, and Future)

0.0 m or 0 ft

3.0 m or 10 ft

- The potential coastal flooding impact for Umatac (southwest 
Guam) no counting for erosion, subsidence or future construction 
are shown for year 2000 (reference, sea level at 0 m), and the 
projections for years 2054 and after 2100 under RCP scenario 8.5. 

- The extreme event after year 2100 of 3.0 m or 10 ft is an example 
including sea level rise increase due to faster than expected 
melting of sea ice.

- There are many unknowns when mapping future flooding – sea 
level conditions, including natural evolution of the coastal 
landforms (e.g., barrier island over wash and migration), as well as 
the data used to predict the changes. 

- The blue areas (observed after reference year 2000) denote a 
high confidence of inundation, while orange areas denote a high 
degree of uncertainty. 

Year 2000

Extreme Event
After Year 2100

(RCP 8.5)

0.3 m or 1 ft

Year 2054 
(RCP 8.5)
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- Yap, Pohnpei and Guam show similar sea surface temperatures with 
strong intra and interannual variability (cold – warm events) and an 
upward trend from 1982 to 2018

- Corals bleaching is associated to thermal stress when sea surface 
temperatures exceed 1°C (1.8°F) above the maximum summertime 
mean. This stress worsens as the heat anomaly persists

- The Degree Heating Weeks (DHW) shows how much heat stress has 
accumulated in an area over the past 12 weeks (3 months) by adding 
up any temperature exceeding the bleaching threshold during that 
time period 

- If DHW reaches 4°C-weeks (7.2°F-weeks), significant coral bleaching is 
likely, especially in more sensitive species. 

- If DHW ≥ 8°C-weeks (14.4°F-weeks) widespread bleaching and 
mortality from thermal stress may occur. 

- The three islands were affected by a widespread bleaching and 
mortality event late during 2016, with DHW > 13°C-weeks in Pohnpei, 
followed by Yap and Guam with DHW > 8°C-weeks in 2017

- The coral reefs of Yap, Pohnpei, and Guam are projected to 
experience severe bleaching annually by Year 2036 (R. van Hooidonk
et al., 2014)

Ocean Acidification – Coral reefs:
- The stony structures of hard corals are composed of calcium 

carbonate. In order to create this material, corals rely on a specific 
pH balance to extract calcium from the seawater. Ocean 
acidification will have a negative impact on the ability of corals to 
develop, and on their ability to recover from damage.

- A reduction of coral reefs areas will imply not just ecological impacts 
as changes and decrease in availability of fish species but also to 
decrease the protection for high tides, storms, sea level changes, 
and coastal flooding. This will have a profound impact in local 
community economies and cultural sites.

Sea Surface Temperature and Degree Heat Week
(Past, Present, and Future)

El Nino and La Nina
- In a neutral year, normal east to west trade winds, the waters in Yap, Pohnpei, and Guam are much warmer than waters in 

the central or eastern portions of the Pacific Ocean. 

- The warm water leads to strong evaporation and there is usual amount if rain and sea level with normal tide variability.  

- In a La Niña year, stronger east to west trade winds blow across the ocean surface into the region of Guam. Guam tend to 
be wetter than usual and can experience damaging floods. 

- This raises the level of the ocean and can cause coastal erosion (land loss due to wave action) and damaging king tides 
(the highest tides of the year). 

- In an El Niño year, weaker or absent east to west trade winds, can even blow from west to east. 

- The year following an El Niño year is usually drier and there is a greater chance of drought (an extended period of little rain). 

- In addition, warm ocean water moves away from Guam toward the eastern Pacific Ocean, and causes sea levels to 
decrease, so that high tides tend to cause less flooding.

- In Yap, Pohnpei, and Guam, during particularly strong El Niño drought, the rainfall can decrease during the dry season and 
the length of the dry season can be extended. The worst recorded drought was in 1998 when Guam received only 65% of 
the average rainfall. However, it is not clear how drought will change in the future. Some climate models predict an 
increase in El Niño conditions in the future, which suggests that drought will increase as well. 

- In Micronesia, climate models predict that drought will decrease and rainfall will increase, while Guam lies in a somewhat 
different climate region and future conditions are uncertain.
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Thank you!


