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THIS BOOK PROVIDES AN ACCESSIBLE GUIDE FOR 
ALL MICRONESIANS TO LEARN ABOUT FRESH 
WATER RESOURCES ON THEIR ISLANDS.

Water enables life. Every single cell in every 
living creature on Earth depends on water.

Access to fresh water has been pivotal 
throughout human history, from the earliest 
beginnings of civilization to the development 
of vast empires. Current issues of water 
pollution and water rights are dynamic topics 
of political debate within and among all 
nations on Earth.

Water has special relevance to the peoples 
of Micronesia, who live on small islands 
surrounded by ocean. No other landscape on 
earth and cultural worldview is so dominated 
by water. Micronesians have developed highly 
advanced skills in traditional management 

How is the land in Pohnpei?INTRODUCTION

of water over many generations, as they have 
depended on and honed their stewardship of 
their small islands’ limited freshwater supplies.

Today, with changing patterns of weather and 
climate making more extreme droughts and 
floods both likely in Micronesia’s future, it is 
more important than ever that Micronesians 
understand their freshwater resources. While 
many aspects of water systems and water 
cycling are common to all Micronesian islands, 
each has unique resources and faces unique 
challenges.

This book provides an accessible guide for all 
Micronesians to learn about fresh water on 
their islands. 
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6	Mukong Stream.

YAP HAS MANY SMALL STREAMS. MOST RUN DRY 
DURING THE DRIEST PART OF THE YEAR. THERE IS 
ALWAYS FRESH WATER UNDERGROUND.
All fresh water in Yap, no matter where it is 
found, first came to the island as rain. When it 
rains in Yap, some part of the water evaporates 
right back into the atmosphere. Water that does 
not evaporate trickles across the land surface. 
It moves downhill and flows into streams. 
Streams merge with other streams and become 
larger. These surface waters flow downhill until 
they reach the coast, where they finish their 
journey by flowing into the ocean and mixing 
with the salty water. In many areas, streams 
first enter mangrove swamps, where the water 
is a mixture of fresh and salty.

How is the land in Pohnpei?FRESH WATER IN YAP PROPER

People in Yap depend on surface water to 
satisfy their needs. They constructed a large 
reservoir to catch surface water on its way 
to the ocean and store it. That way, during 
droughts, when little water flows in the 
streams, some remains in the reservoir.

When there is no rain for a long time, most 
streams in Yap run dry. Only a few do not, 
such as Mukong Stream on Tomil-Gagil. On 
the other hand, during heavy rains, torrents of 
water rush through valleys down to the coast. 
They erode rock and soil and dump it in coastal 
areas. When that happens, one can see yellow-
red soil and sediment on the reef around Yap.
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GROUNDWATER

Some part of the rain that falls in Yap seeps 
into the ground. It makes the soil wet, 
allowing plant roots to take up water that they 
need to survive. Water in the soil eventually 
percolates deeper underground and becomes 
groundwater. This water moves very slowly 
underground and eventually leaks out as small 
springs or seeps directly into the ocean. People 
use wells to extract some of this water from 
the ground and use it for drinking. Some part 
of the public water supply in Yap comes from 
groundwater taken out of wells. However, rocks 
in Yap are very dense and do not have many 
holes. Because of that, wells do not produce 
large amounts of water. 

5	Pipes that are part of a drilled well used to bring 
underground fresh water to the surface.

Climate The driest island in the FSM, 
pronounced dry season, frequent 
typhoons.

Surface water There are few streams and rivers 
and almost all exhibit minimal 
flow or dry out completely during 
the dry seasons. 

Groundwater Bedrock on Yap is metamorphic 
and volcanic. It yields little 
groundwater, but is important in 
absence of other sources.

Rain catchments Only in the remotest parts of the 
island, such as Rumung Island.

Utilities Public supply available throughout 
the island. Water is provided by 
three separate companies.

SUMMARY

RAINWATER

As good public supplies of fresh water are 
available across the island, including in rural 
communities, most people do not maintain 
rainwater catchments for their drinking water. 
Only in certain areas, particularly the island 
of Rumung (highly traditional place separated 
by a channel from the rest of Yap Proper) 
and some of the newer settlements inhabited 
by people from the outer islands, the lack of 
suitable public supply requires communities to 
maintain rainwater catchment tanks. 
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MOST STREAMS IN CHUUK FLOW ONLY DURING THE 
RAINY SEASON. A FEW FLOW DURING THE ENTIRE 
YEAR. SOME FRESH WATER IS UNDERGROUND.

How is the land in Pohnpei?FRESH WATER IN CHUUK LAGOON

5One of the most famous rivers in Chuuk is Wiichon River, flowing down to the northern coast of Weno. Tucked 
inside Wiichon valley is a waterfall that is an important historical and cultural spot. It used to be the site of a 
Men’s Meeting House used by the chiefs of Weno. Seen in the rock exposed at the falls are numerous petroglyphs, 
symbols and pictures etched into the rock in the ancient times.

Most of the islands of Chuuk lagoon are too 
small to have large and long rivers. The high 
islands have a number of small streams. Only on 
Weno and some of the bigger islands do larger, 
significant rivers flow. The amount of water in 
them varies with rainfall. After rainfall, much 
water flows through the streams, while during 
dry periods, most streams dry up. They are 
active only during and following rainy weather. 
Few streams flow during the entire year.

Unfortunately, due to uncontrolled dumping 
of solid waste and pollution from human and 
animal waste products, the quality of surface 
water is generally poor on Chuuk. Unethical 
people use streams as garbage dumps for 
household and other waste. Human and animal 
waste runs pollutes the water. For example, the 
course of well known Wichon river in Weno 
is lined by numerous piggeries, from where 
contaminants wash off directly into water.
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GROUNDWATER

Rainfall that does not run off in streams seeps into the ground. It percolates through the soil 
and bedrock and becomes groundwater. On high islands of Chuuk Lagoon, the rocks are not 

Climate Relatively wet, with pronounced 
rainy and dry seasons. Droughts 
and typhoons are common.

Surface water Most streams flow only during 
rainy seasons. There are only a few 
permanent rivers.

Groundwater Bedrock on high islands 
is volcanic. It yields little 
groundwater, but is used due to 
absence of ample surface sources.

Rain catchments Common nearly everywhere.

Utilities Regular public supply by Chuuk 
Public Utilities Corporation is 
available only on Weno island. 
Limited public supply elsewhere.

SUMMARY

RAINWATER

Only Weno and a few of the largest islands in Chuuk 
Lagoon have public water supply. Everyone else, 
on high islands as well as low islands, must secure 
their own water. On high islands, people can get 
water from small streams and on low islands from 
shallow wells. However, to have clean water that is 
good for drinking, the majority of people must catch 
rain. This is done using catchment systems where 
rainwater falls on the roof of a house and flows 
through gutters into concrete or plastic tanks. 

very porous and contain little groundwater. 
Nevertheless, people have drilled wells and extract 
groundwater for public supply. Though the wells 
do not yield a lot of water, they are an important 
source because many people live in Chuuk and 
streams and rivers are insufficient.

On the low islands of Chuuk Lagoon, streams 
are absent altogether and all rainfall goes into the 
ground. That is because the rocks on low islands are 
very porous. Shallow rocks are permeated by fresh 
water, which rests atop of salty water that permeates 
deeper rocks. The two do not mix because fresh 
water is less dense than salty water and floats on it. 
Thanks to this phenomenon, people on low islands 
can get freshwater from very shallow wells, just a 
few feet below the ground surface.

4	A young 
woman on 
a low island 
getting  
water from 
a shallow 
well.
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POHNPEI IS A VERY WET ISLAND. MANY STREAMS 
AND RIVERS FLOW YEAR ROUND.

5A fast stream cascading down 
very steep terrain. This is the norm 
in narrow valleys in the mountains. 

Pohnpei is one of the world’s wettest places. On 
the average, it receives about 190 inches of rain 
per year, with higher regions and mountain 
peaks getting over twice that much. Rainfall is 
distributed evenly throughout the year (only 
January through March receive somewhat less 
rain than other months). This abundance of 
rainfall feeds over 40 rivers and many smaller 
streams around the island. Most never dry out. 

After major rainfall, which is quite common on 
the island, streams and rivers reach flood levels 
and torrents rush down mountain slopes. As 
they reach lowlands, where terrain is less steep, 
the rivers slow down and flow in wider valleys. 

They empty into the mangrove swamps and the 
lagoon around the island. Places where fresh 
water and ocean water mix are called estuaries 
and are important habitats for marine life.  

Most of the public water supply on Pohnpei 
comes from surface water that is captured by 
dams that block its flow and make reservoirs. 
Droughts are very rare on Pohnpei and 
availability of fresh water is not a problem. 
However, due to clearing of land, erosion, 
pollution, and human and animal waste 
products, the quality of water is often a 
problem. Many rivers are contaminated and 
can pose serious health hazards to people.

FRESH WATER IN POHNPEI

5Nanpil, one of Pohnpei’s most 
important rivers, during a time of 
unusually little rain.

5A view of a mangrove swamp, 
where freshwater from rivers mixes 
with salty water of the lagoon. 8



GROUNDWATER

On Pohnpei, most rainfall runs off in streams 
and rivers and ends up in the ocean. Relatively 
little of it seeps through the soil and into cracks 
and pores in the volcanic rocks. That is because 
volcanic rocks on Pohnpei are not very porous. 
Groundwater is, therefore, not an important water 
source on Pohnpei, especially considering how 
plentiful the fresh water is at the land surface.

Nevertheless, many natural springs exist. They are 
places where groundwater freely flows out from 
the ground. Such springs are very popular places 
to get fresh, cool, and clean water for drinking.

Climate The wettest island in the FSM. No 
pronounced dry season. Typhoons 
uncommon. Droughs very rare.

Surface water There are very many streams and 
rivers and nearly all are permanent. 

Groundwater Bedrock are tight, relatively 
impermeable volcanic rocks that 
do not yield much groundwater 
and are not used as a water source.

Rain catchments Common in rural areas.

Utilities Public water supply by Pohnpei 
Utilities Corporation available in 
densely populated areas.

SUMMARY

RAINWATER

People who live in densely populated parts of 
Pohnpei, particularly the town of Kolonia, get 
their water from the municipal supply. In rural 
areas, people use water from nearby streams for 
most of their needs. However, as the quality of 
water in streams is generally not good enough 
to be used as drinking water without treatment, 
many people rely on catching rainwater into 
tanks and using it as primary source of water for 
drinking, cooking, and other needs.

5	A young woman in Kitti, southern Pohnpei, 
filling a bottle for drinking from a pipe that 
brings groundwater from a natural spring.
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KOSRAE IS A VERY HUMID PLACE, WITH LOTS 
OF RAIN. MANY STREAMS AND RIVERS FLOW 
THROUGHOUT THE YEAR.

5A stream in the mountains, where terrain is steep. 
Note the narrow valley and fast flow. There are many 
large boulders in the streambed. They are rolled down 
by torrents when streams swell up after major rainfalls.

FRESH WATER IN KOSRAE

5The same stream as in the photo above, but 
observed in a place at a lower elevation. Note that 
the valley is wider and the flow slower. There are not 
many large rocks because the flow here is rarely strong 
enough to move them.

Kosrae is an extremely wet island. The relative 
humidity of air is always about 80-90%. That 
means that the amount of water vapor in the air is 
close to the maximum possible. The warm tropical 
sun heats up this humid air and causes it to rise 
up in the atmosphere. As the air rises and cools 
off, water vapor in it condenses back into liquid 
and rains down on the land. This is because cool 
air cannot hold as much vapor as warm air can. 

On average, the weather station in Lelu records 
about 200 inches of rain per year. Places higher up 
in the mountains receive even more. The rainfall 
is well distributed throughout the year and 
there is no noticeable dry season. Droughts are 
extremely rare on Kosrae. The last significant one 
was in 1983. 

The abundance of rainfall feeds many streams and 
rivers. They run quickly through narrow valleys 
in steep mountain slopes, but slow down when 
they reach the lowlands. They empty into the 
mangrove swamps and reefs around the island.  
Some of the most significant rivers on Kosrae are 
Finkol, Innem, and Okat, which flow to Utwe, 
Lelu, and Okat harbors, respectively.
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GROUNDWATER

Most rainfall that falls on Kosrae goes into 
streams and rivers and ends up in the ocean. 
This is clearly visible after major rainfall, when 
streams swell up and torrents rush down 
mountain slopes. 

Relatively little water seeps through the soil 
and into cracks and pores in the volcanic 
rocks. On the other hand, water is plentiful at 
the land surface. Groundwater is, therefore, 
not an important water source on Kosrae. 
There are, however, many natural springs that 
issue water from the ground and are highly 
respected as sources of water of excellent 
quality. 

Climate Very wet, no pronounced dry 
season. Typhoons uncommon. 
Droughs very rare.

Surface water There are very many streams and 
rivers and nearly all are permanent. 

Groundwater Bedrock is mostly tight, relatively 
impermeable volcanic rock that 
does not hold or yield much 
groundwater and thus is not used 
as a water source.

Rain catchments Common in rural areas, 
particularly in Walung.

Utilities Public water supply available 
throughout the island, except in a 
few relatively remote areas.

SUMMARY

RAINWATER

People who live in areas where public water 
supply is available rely on it for most of 
their needs. However, in some rural areas, 
particularly in the village of Walung in 
southeastern part of Kosrae, people obtain 
water of quality good enough for drinking 
only by capturing rain. 

5	Rooftop rainwater catchment system in a 
rural part of Kosrae. Water from the roof is 
transferred by gutters to the black PVC tank in 
the background.
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OUTER ISLANDS LACK STREAMS AND RIVERS.
THE ONLY AVAILABLE SOURCES OF FRESH WATER 
ARE RAIN AND GROUNDWATER.

FRESH WATER IN OUTER ISLANDS

5Typical outer island landscape.

The outer islands are low islands. That means 
that they are composed of limestone rock 
and sand. These materials are derived from 
skeletons of coral and other marine organisms. 
They are highly porous and unable to retain 
water. Consequently, when it rains in the outer 
islands, water does not form streams or ponds. 
Instead, it quickly seeps into the soil and rocks 
and disappears underground. 

People can reach groundwater by excavating 
the ground. They have dug out many shallow 
wells to get to groundwater. Over the centuries, 

they have also dug out giant depressions in the 
islands’ interiors in order to create wet gardens 
for planting swamp taro, an outer island staple.

Because of the lack of surface water flow in the 
outer islands, people living there have limited 
sources for drinking water and other needs. 
In addition, due to remoteness and lack of 
infrastructure, outer island communities lack 
public utilities. That means that each household 
needs to independently satisfy own water 
needs. The only water sources that the people 
can turn to are rainwater and groundwater.

5A view of the taro patch in the island interior. 12



GROUNDWATER

Fresh groundwater in outer islands exists in the 
form of a freshwater lens that floats (due to lower 
density) atop the deeper, salty groundwater. 
People tend to use it for showering, washing 
laundry, and watering animals, as well as a 
backup source for drinking and other needs 
during droughts. In such cases, water has to be 
boiled or otherwise treated. The availability of 
fresh groundwater depends on island size and 
rainfall, and diminishes during droughts. 

RAINWATER

Rainwater is the only viable source of 
drinking water in the outer islands. People 
capture it using rooftop catchments and store 
it in concrete or PVC tanks. However, the 
quantity of water that can be captured and 
stored depends on the quantity of rainfall, 
and communities have been known to run 
out during times of drough. In addition, 
poor materials and lack of maintenance can 
have a bad effect on water quality. 

Climate Different outer islands have somewhat different climate conditions. For most, typhoons and droughts 
are expected occurrences. 

Surface water Streams and rivers are absent. 

Groundwater Islands are composed of porous, highly permeable limestone. Each island contains a lens-shaped body 
of fresh groundwater.

Rain catchments Necessary part of life in the outer islands. Practically every household has one or several.

Utilities Public water supply unavailable.

SUMMARY

5	A shallow hand-dug well with walls reinforced 
with coral rocks. 

5	Rooftop rainwater catchment system, with rusty 
roof and gutters and a new PVC tank for storage.
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