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Physical Ecology Parameters

Weather-the atmospheric conditions in a given place and time. Weather is an important
factor in determining the physical environment, which in turn influences the chemistry
and biology of the area. For example, in dry and hot conditions, tidepools may become
very salty and warm. On the other hand, in rainy and cool conditions, tidepools may
become less salty and colder. The salinity and temperature in the tidepools will affect
the presence of organisms in a given area. Weather conditions are generally driven by
differences between the densities of air masses in the atmosphere. Atmospheric density
is controlled by temperature and moisture. Density differences cause pressure
differences, which result in moving air masses. To make inferences about the
organisms and other conditions in a study area in general and on the day of your
survey, it is important to describe and record the physical aspects of the weather.

Tide—the in and out movement of bodies of water caused by the gravitational pull of the
moon and the sun. Tides have a major impact on the chemistry and biology of the
intertidal zone. At high tide, the intertidal zone is mostly submerged. At low tide, much
of the intertidal zone is exposed. Observing both tides and the waves can help to
describe and characterize the general wave action at a beach as well as the particular
wave action on the day of your survey.

Wave-vertical water movement mostly caused by wind. The source of the wind may be
very far from where you observe breaking waves. Local wave conditions are dependent
on the season, the tide, the beach, and local wind. Waves have an effect on how much
water moves in and out of the intertidal, which can impact oxygen and other nutrients.
Waves can also physical impacts the rocks and other substrate in the intertidal area.
Intertidal organisms must be adapted to live in this harsh environment.

Substrate—the material composing the benthic, or bottom, habitat. The substrate is an
important physical factor that affects the biotic and abiotic components of an area. Most
intertidal areas are composed of rock, coral, and beach sand.

Current-the movement of a body of water in a definite direction. Currents influence
organisms in the intertidal by providing the force of running water as well as transport of
nutrients and even organisms themselves. To understand the physical environment, it
helps to characterize and describe the movement of water currents. Ocean currents are
generally caused by density differences between water masses, due to temperature and
salinity, winds, gravity, and the rotation of the earth.
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Physical Parameter Observation Methodology

Questions to Consider When Developing a Field Study

Purpose * Why are you collecting this data?

. * How will the samples represent the time and space in which
Representativeness

they are collected?

* What measurements will you make?

* What instruments or tests will you use?
Measurements
* What types of samples will you need?

* How will you prepare your equipment before your field study?

* How can you get most accurate and precise data?
Accuracy and
* How can you avoid error?

Precision
* What quality control can you practice?
* How will you choose sites that meet the purpose of your
study, the types of data you need, and the equipment/methods
you have available to you?
* What physical characteristics in the area might impact the
chemistry and biology of the site?

Sampling sites  What human impact might have an effect on the physical

characteristics of the site of the water?

* Have samples been collected in this area before? If so,

where and what sampling scheme was used?

* How can you cover the study area within time and other

constraints?

. * What conditions in the environment could affect your
Environment

sampling? What might you need to change about your scheme
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based on changes in the environment?

* What safety measures do you need to take to protect
yourself in and around the water? With chemicals? Near
Safety dangerous animals/plants?

* What safety measures do you need to take to protect the

environment?

* What supplies do you need in the field?

[} 1 . )
Supplies How will you prepare these supplies”

* What consumable supplies will you need extras of (deionized
water, batteries, gloves, pencils, etc)?
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Weather Observation Methods

Materials
* Weather forecast for observation day
» Sea state chart (Table 1)
* Thermometer or other temperature measuring device
* Bucket
* Stopwatch
* Data sheet
* Anemometer

Wind Observations
1. Go to a safe vantage point, sit quietly, and observe the effects of the wind on the
land and on the water. Estimate wind speed and open water sea state by
comparing your observations to Table 1. Record your estimates on your data
sheet.

2. Use a wind meter, an anemometer, to take wind readings every 30 minutes
while you are conducting your observations and study of the physical
environment. Record the wind readings and times.

Temperature Observations
Use a thermometer to take an air temperature reading and a water temperature
reading.
a. Record air temperature by placing the dry thermometer in the air, but not
in direct sunlight.
b. To safely and accurately measure the temperature of the water, collect
water in a bucket and take the temperature of the water as quickly as
possible to avoid a change in water temperature.

Other Observations
Describe any other observations of the general physical conditions of the beach
and coastal area on your data sheet.
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