
Water is one of our most 
precious resources, yet we 
don’t often think about 

where the water we use comes from. If 
our water supply was not continuously 
replenished, the Earth would be a very 
different place. Water is everywhere on 

Earth and is the only known substance 
that can naturally exist as a gas, liquid 
and solid within the relatively small 
range of air temperatures and pressures 
found at the Earth’s surface. Seventy 
percent of the Earth is covered by 
water. There are a total of 326 million 
cubic miles of water (more than 

326,000,000 trillion gallons) in the 
atmosphere, rivers, oceans, groundwater, 
and elsewhere on Earth. Less than one 
percent of that water is present in rivers, 
lakes, and groundwater, which are the 
source of our drinking water. Most of it 
– 97 percent – is in the oceans. 

The hydrologic 
cycle describes the 
pilgrimage of water 
as water molecules 
make their way from 
the Earth’s surface 
to the atmosphere 
and back again. This 
gigantic system, 
powered by energy 
from the sun, is a 
continuous exchange 
of moisture between 
the oceans, the 
atmosphere and the 
land. It is believed 
that water initially 
arrived on the 
surface through 

the emissions of ancient volcanoes and 
geologic evidence suggests that large 
amounts of water have likely flowed on 
Earth for the past 3.8 billion years, or 
most of its existence.
Studies have revealed that the oceans, 
seas and other bodies of water (lakes, 

rivers and streams) provide nearly 90% 
of the moisture in our atmosphere. 
Liquid water leaves these sources as a 
result of evaporation, the process by 
which water changes from a liquid 
to a gas. In addition, a very small 
portion of water vapor enters the 
atmosphere through sublimation, the 
process by which water changes from 
a solid (ice or snow) to a gas. The 
remaining 10% of the moisture found 
in the atmosphere is released by plants 
through transpiration. Plants take in 
water through their root systems to 
deliver nutrients to their leaves, then 
release it through small pores, called 
stomates, found on the undersides of 
their leaves. The amount of water that 
plants transpire varies greatly according 
to plant species, geographic location 
and over time. Together, evaporation, 
sublimation and transpiration, plus 
volcanic emissions, account for all of 
the water vapor in the atmosphere. 
While evaporation from the oceans 
is the primary vehicle for driving the 
surface-to-atmosphere portion of the 
hydrologic cycle, transpiration is also 
significant. For example, a cornfield one 
acre in size can transpire as much as 
4,000 gallons of water every day.

Freshwater storage. 
Butte County is home to Lake 
Oroville – the crown jewel of the 
State Water Project system. Lake 
Oroville was constructed as part of the 
California State Water Project, which 
is a storage and delivery system of 
reservoirs, aqueducts, power plants and 
pumping plants that extends for more 
than 600 miles! You can review Lake 
Oroville storage levels from http//www.
lakeoroville.water.ca.gov/about/stats/
levels.cfm.

Did you know that Paradise Lake is 
one of two reservoirs that store water 
for the Paradise community? It is 
a source of public water supply and 
provides for an excellent day of fishing.

Groundwater. 
Groundwater is found in two layers of 
the soil: the “zone of aeration,” where 
gaps in the soil are filled with both 
air and water, and, further down, 
zone of saturation,” where the gaps 
are completely filled with water. The 
boundary between the two zones is 
known as the water table, which rises 
or falls as the amount of groundwater 
increases or decreases. The rest of the 
water runs off into rivers and streams, 
and almost all of this water eventually 

flows into the oceans or other bodies 
of water, where the cycle begins anew 
(or, more accurately, continues).

Infiltration and 
Groundwater storage.
Some of the water from melting 
snow and from rainfall seeps into the 
soil and percolates into the saturated 

zone. This process is called recharge. 
Places where recharge occurs are 

referred to as recharge 
areas. Groundwater 
may flow into streams, 
rivers, marshes, lakes 
and oceans, or it may 
discharge in the form 
of springs and flowing 
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wells. Groundwater discharge can 
contribute significantly to surface water 
flow. In dry periods, the flow of some 
streams may be supplied entirely by 
groundwater. At all times of the year, 
the nature of underground formations 
has a profound effect on the volume of 
surface runoff. Streams can either gain 
water from inflow of groundwater, lose 

water by outflow to groundwater, or 
both, by gaining in some reaches and 
losing in other reaches. Even in settings 
where streams appear to be losing 
water to groundwater, certain reaches 
are likely receiving groundwater inflow 
during some portion of the year.

The residence time of groundwater, or 
the length of time water spends in the 
groundwater portion of the hydrologic 
cycle, varies enormously. Water 
may spend as little as days or weeks 
underground, or as much as 10,000 or 
more years. Residence times of tens, 
hundreds or even thousands of years are 
not unusual. By comparison, the average 
turnover time of river water, or the time 
it takes the water in rivers to completely 
replace itself, is about two weeks.

At any given stage of the 
never-ending hydrologic cycle, 
someone, somewhere in Butte 

County is always a part of it. 



The water cycle is all about 
storing water and moving 

water on, in and above the 
Earth. Of course, not all of the 
elements of the water cycle are 
present in all forms in all places. 
For instance, there is no ocean 
in Butte County and there 
are no glaciers at the beach. 
A good understanding of the 
water cycle in Butte County can 
be gained through observing 
the elements present here in 
motion. 
Precipitation is water released 
from clouds in the form of rain, 
freezing rain, sleet, snow or hail. 
It is the primary connection 
in the water cycle that provides for the 
delivery of atmospheric water to the Earth. 
When precipitation falls over the land 
surface, it follows various routes. Some of 
it evaporates, returning to the atmosphere, 
and some seeps into the ground (as soil 
moisture or groundwater). 
Did you know you can track historical 
rainfall totals through a website 
hosted by the Department of Water 
Resources? California Data Exchange 
Center (CDEC) installs, maintains 
and operates an extensive hydrologic 
data collection network including 
automatic snow reporting gages for the 
Cooperative Snow Surveys Program and 
precipitation and river stage sensors for 
flood forecasting.  CDEC provides a 
centralized location to store and process 
real-time hydrologic information gathered 
by various cooperators throughout the 
State.(http://cdec.water.ca.gov/) Another 
great website that provides real-time and 
historic precipitation data is the California 
Irrigation Management Information 
System (CIMIS), found at http://
wwwcimis.water.ca.gov/cimis/welcome.
jsp. You can view data from the Durham 
CIMIS station to get information about 
local conditions.

Water storage in 
ice and snow.
The State has coordinated Snow 
Surveys since 1930. You can review 
data on surveys done in the Sacramento 
River Region, which includes Butte 
County stations, at http://cdec.water.
ca.gov/snow/current/snow. Snow and 
ice can be found at higher elevations 
in Butte County, in the upper ranges 
of the foothills near the communities 
of Magalia and Jonesville, Inskip and 
Colby Mountain.

Snowmelt runoff to streams, 
creeks and rivers. 
The DWR collects snowpack, rainfall 
and river discharge data in order to 
forecast seasonal river runoff volume. 
This information is also available 
at http://cdec.water.ca.gov/snow/
current/snow/. 

Surface runoff. 
Surface runoff is most visible during 
heavy rainfall or prolonged storms 
with hours or days of steady rain, when 
the amount of water falling on the 
ground is greater than the infiltration 
rate of the surface. Runoff specifically 
refers to the water leaving an area of 
drainage and flowing across the land 
surface to points of lower 
elevation – it is not the 
water flowing beneath 
the surface of the ground. 
Of major concern for 
our local watersheds are 
the areas where the ground surface has 
been covered with impervious surfaces, 
like roads, driveways, parking lots and 
rooftops that do not allow water to soak 
into the ground. Stormwater runoff 
is the number one cause of stream 
impairment in urban areas. Where 
rain falls on paved surfaces, a much 
greater amount of runoff is generated, 
and these large volumes of water are 
swiftly carried to our local streams, 
lakes, wetlands and rivers, which can 

cause flooding and 
erosion, and wash away 
important habitat for 
critters that live in the 
stream. You can learn more about Butte 
County’s Storm Water Management 
Program at http://buttecounty.net/
publicworks/stormwater/stormwater.
html. 

Streamflow.
Because groundwater flow and stream 
flows enter Butte County from 
upper watersheds, defining the exact 
amount of water coming into local 
watersheds is more difficult than just 
a summation of the elements that 

make up precipitation. If you would like 
to observe how our watersheds respond 
during storm events go to the main 
CDEC page and click on “real time 
event/hourly data,” and type in a station 
identification number. For instance, 
the Butte Creek gauging station 
identification number is BCK, and you 
can view reports on flows, turbidity 
and temperature in the vicinity of 
Centerville near the Butte Creek 
powerhouse. When reviewing the 
gauging station information for Butte 
County, keep in mind that some river 
reaches are controlled by man-made 
dams, pumps and diversions. 


