


Introduce 
yourself!

Why am I here?

What do I expect of this
session? 

My name



Opening Slide

Nothing

More 
or

less

Few

A lot

What is the
GLOBE Program

List the Earth
spheres

What are the best
water quality

indicators

Describe basic 
contente of one

protocol

Select a good
water study site

Examples of
water research 

projects



Objectives

Knowing the GLOBE Program and its way of seeing the world as a 
system

Learn how to make GLOBE observations related to water in our 
environment

Share ideas about how to incorporate the GLOBE Program in the 
classes



Dreaming to become a scientist

Can I?

Scientific projects 
research-based learning



Significative learning

Why do I learn? 

Making real field observations you discover what you learn



Gathering data
Producing information

Data collected in the field helps to better understanding of the world
Data makes sense in a context



Sharing information 

More science, more cultures, more languages



Take action

• Give sense to the data 
• Generate information
• Share information
• Make informed decisions
• Take actions



• The beguining: 1995
• 121 countries
• 33,569 teachers
• 32,988 schools 
• 5839 teachers in training 
• 762,208 students
• 147 GLOBE alumni
• 150 000 000  of data 

Some Statistics



GLOBE
Hands on program of
Science and education to
Improve environmental awareness

Around the World

- To create identity with the local 
environment

- Applying valid scientific research methods: 
Protocols

- Reporting  information
- From  local to global environment: Systems

Teachers Students

Scientists

Global                                               Regional                            Local 

Trainers Alumni

Network

Different
levels



Objectives

• Improve student performance 
across the curriculum

Promote knowledge and support 
for people's activities, for the 
benefit of the environment

Contribute to the scientific 
understanding of the Earth

• Inspire the next generation of 
scientists in the world

Build an environmentally 
informed generation.





Observation 

• Curiosity

• Make questions

• Looking for answers

• Hypothesis

• Take notes, data

• Built information



Plan!

Before you can test a hypothesis it is
important to have a plan

How do I go to a place I do not know?

If I have many things to do how I do
them at the same time

• Why?

• Where?

• When?

• How?
- Materials
- Steps 



GLOBE Protocols, instrumentation standards and
reporting conventions make sure that GLOBE data
are sufficiently accurate and precise to be used in
scientific research:

Why are they important?

Reduce mistakes
Make comparisons
Replicate data gathering

Same criteria Protocols

• Select a good study site

• Calibrate equipment

• Considering environment conditions
- Temperature: Master variable
- Conductivity: 200 us/cm
- Altitude/ pressure
- Salinity (fresh water?) 

• Meassure: When and how

• Repeat three times at least

• Report data   -------- Analize data 



Experimentation

Datasheets 

REPEAT data gathering

Report

Analize
Increase knowledge



Results

• Analize data

• Interprete data

• Give the context

• Make general affirmations

• Write



Writing a Report



Share results 

– IVSS

– Science fairs

– Research campaigns  teams



New questions 



A Class with GLOBE



GLOBE offer:

- Learning activities

- Scientific information 

- Protocols

- Apps

- Teacher materials

22



Opportunity to upload and 
download environmental data to 
understand in better way what 

happen with the world 

23

Research campaigns 
Formative webinars



Science
Information
Knowledge
Science facts
Gaps
Questions

Technology
Equipmet
Apps
Design of process

Engineering

Maths
Measurements

Problem solution 

S
T
E
A
M

Art
Music
Paint 
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Project and Problem-Based Learning Process

Project or Problem
Observation

Ideas
Research questions

Hypothesis

Evaluation of Process and 
Results

Data retrieve
Data analysis

Research report

Knowledge
Literature review

GLOBE teacher guide review
Learning Issues

Protocols selection
Concepts/Procedures/Attitudes

Course of Action

Data gathering
Data entry



Preparing a Class
1. Identify the learning objective
-Soil
-Water
-Energy

2. Post questions:
- What I know
- What I would like to know
-Select EUREKA questions

4. Literature review
-Scientific information

-GLOBE teacher guide

-Select protocols

6. Share
-What do I learn
-Write a report
-Present your results 26

3. Awareness list:
Knowledge Skills Attitudes

5. Action
-Get data
-Report data
-Analyze data
-Create knowledge



27



Slide One
• Hydrosphere as a part of the Earth system

• GLOBE protocols associated with the Hydrosphere

• Start with the hydrology research



1. Introduction: The Hydrosphere and the Earth System

Earth’s water bodies- our hydrosphere
Objective
Improve our understanding of Earth's natural waters,
and their role in preserving our ecosystems as well as
human health.
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71% Of the Earth is water

70% of livingthings are water

Water conect spheres



What Can GLOBE 
Hydrosphere Data Tell Us? 

Water is part of important chemical reactions.

• Pure water is not easy to find, this usually have
impurities

• By studying changes in the quality and composition
of water bodies, we are also gathering clues about
changes in other parts of the Earth system.



Introduction to GLOBE Hydrosphere Protocols
Some variables could tell us things about
water condition. The best are:

- Water Temperature

- Electrical Conductivity

- Water pH

- Dissolved Oxygen

- Salinity

- Nitrates

- Macroinvertebrates
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GLOBE Hydrosphere Protocols Safety Precautions

Because some protocols need
some chemicals

- Gloves

- Glasses

If work in an environment with
mosquitos

- Repellent

- Cloth

- Solar cream

Be careful with chemicals for 
your health and the

environment



Selecting your Hydrosphere 
Study Site

All your hydrosphere measurements are taken at the same Hydrosphere Study Site.

Any surface water site that can be safely visited and monitored regularly

Natural waters are preferred.  Sites may include (in order of preference):

• 1. Stream or river

• 2. Lake, reservoir, bay or ocean

• 3. Pond

• 4. An irrigation ditch or other water body, if natural body is not available



Equipment Needed to Document your Hydrosphere Study Site
Assemble Equipment:
• Pencil or pen
• Compass
• GPS receiver
• Camera
• GLOBE Science Log

Assemble Necessary Documents:
Selecting and Documenting your Hydrosphere Study 
Site
GPS Protocol

Time: 10 minutes
Suggested Frequency: one time; update if the site 
changes

33



Determining your Location using a GPS Receiver
Collect positional data using a GPS receiver.

• Wait at least four satellites, this is indicated by the
appearance of a “3-D” message.

• At one minute intervals and without moving the receiver
more than one meter, make five readings

a. Latitude

b. Longitude

c. Elevation

d. Time

e. Number of satellites

f. “2-D’ or “3-D” status icons

34



Adding Data to the Hydrosphere Fields
Record the name of the water body

Record whether the water is salt water or fresh water.

If your water site is moving water, record whether it is a stream, river, or other and its approximate width in meters.

If your water site is a standing water, record whether it is a pond, lake, reservoir, bay, ditch, ocean or other and whether it is smaller 
than, larger than, or about equal to a 50 m x 100 m area. If known, indicate the approximate area (km2) and depth (meters).

Record whether your sample location is an outlet, bank, bridge, boat, inlet or pier.

Record whether you can see the bottom.

Record the material from which the bank or channel is made.

Record the type of bedrock, if known. Sediments

Record the manufacturer and model number for each chemical test kit you are using, if any. 35



Adding Data to the 
Hydrosphere Fields

Record in the Comments Section any information that may 
be important for understanding the water at your site. 
Some possible observations might be: human activities

Standing where you will be collecting your water sample, 
take four photographs of your sampling area, one in each 
cardinal direction (N, S, E, W). Use a compass to determine 
the direction (five - surface-could be great)

• If you’ve taken photographs of your site label each photo



Mapping your Hydrosphere Study Site
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Assemble Equipment:
• Pencil/eraser
• Compass
• Flags (18)
• Measuring tape (50 m)
• 1 cm grid paper

Assemble Necessary Documents:
Mapping Your Hydrosphere Study Site Field Guide
Hydrosphere Study Site Mapping Sheet

Time: 30 -45 minutes
Suggested Frequency: one time; update if the site changes



Creating Your Site Map
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Select a section of the bank at least 50 meters long as your study area.
The area should contain the sampling site where you collect your water
measurements and representativity of the habitats

50 meters long, parallel to the shoreline, and within 10 meters of the
bank. The transect will be varying distances from the water if the bank is
not straight.

Place flags at the two ends and at every 2 meters along the transect.

Start drawing your map using the flags to help keep it to scale.

Note: Use the Mapping Field Sheet or graph paper with 1 cm squares,
each square should represent 2 meters. Put the scale on your graph.



Drawing your Site Map
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Mark the transect and flag positions on the map.

Draw the waterline or bank by measuring from each flag directly to
the water, placing a small dot on the map to show the waterline,
then connect the dots with a dotted line to indicate the bank.

Put in the opposite bank or indicate the approximate distance to the
opposite bank if known.

Use an arrow to indicate the direction of water flow or the inlet and
outlet of your water body.

Create a key with symbols for special features found at your site.



Create a Key for your Map
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Within the sampling area: riffle areas, pools, vegetated areas, logs, rocky areas, gravel bars, bridges, docks, jetties, dams, etc.
Around the sampling area: land cover (or MUC codes), geological features such as cliffs or rocky outcrops, man-made features
such as houses, parks, parking lots, factories, roads, dumps or debris, etc.

Show the location of your Hydrosphere Sampling Site.

Include the following information on the map:
• Name of site
• Name of water body
• North arrow
• Date
• Scale (e.g., 1 cm = 3 m)
• Key to all symbols used on the map



Water Transparency Protocols
Water transparency measures depth of light
penetration into the water.

Water transparency depends on the amount of
suspended particles.

These particles limit the penetration of light through
the water column.

Algal blooms such as this, significantly reduce water
transparency and contaminate onshore drinking
water.

Photosyntesis, water quality
41

Suspended particles interact with light’s penetration through the 
water column. Particles in the water will reflect, absorb or scatter 
light, thus determining the depth at which more light can’t 
penetrate. 



Water Transparency Protocols: Should I use a Secchi Disk or a 
Transparency Tube to measure water transparency?
There are two techniques to choose
from.
Secchi Disk deep or still water
transparency tube shallow or flowing
water.
Both instruments can be built easily
using household materials by following
instructions in the GLOBE Teacher’s
Guide.

Require: Description of  the Sky Conditions, Cloud 
Type and Cloud Cover.
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Secchi Disk is used with deep 
and still water

Transparency Tube used with 
shallow or Flowing water



Time Requirements for Secchi Disk Method

Time to complete protocol: About 10 
minutes

Stand so that the Secchi disk will be
shaded or use an umbrella or cardboard
to shade the measurement area.

If you cannot reach the water surface,
establish a reference height.

Verify that the data from the three
measurements are within 10 cm of the
mean, (but do not average your data for
reporting)

43



Lower the Secchi Disk until it disappears under the water

Lower the Secchi disk gradually. As it is lowered,
the black cross will become less visible. Eventually
it will disappear completely.

Note: You will need to remove sunglasses/goggles when lowering
the Secchi Disk, so you can identify the extinction depth correctly.

There should now be two points marked on the 
rope. Record the length of the rope between each 
mark and the Secchi disk on your Hydrosphere 
Investigation Data Sheet to the nearest cm.

If you marked the rope at the water surface, record 
“0” as the distance between the observer and the 
water surface.
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Instrument Construction Instructions for Making a Transparency Tube
Materials:

• *Clear tube approximately 4.5 cm x 120 cm

• PVC cap (to fit snugly over one end of the tube)

• Permanent black marker

• Meter stick or meter tape

Construction:

1. On the bottom of the inside of the PVC cap, draw a Secchi disk
pattern (alternating black and white quadrants) with the black
permanent marker.

2. Put the PVC cap over one end of the tube. Cap should fit tightly so
water cannot leak out.

3. Use the marker and meter stick to draw a scale on the side of the
tube. The bottom of the inside of the PVC cap where the Secchi disk
pattern is drawn is 0 cm. Mark every cm up from that point.

4. A shutoff valve can be installed near the bottom of the tube to
allow water to escape in a controlled manner; this would resemble
commercially-available transparency tubes. You can also drill a small
hole near the bottom that you can plug with your finger when you
are making measurements.
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*Many hardware stores carry long tubes for protecting fluorescent light bulbs. These are inexpensive and make 
excellent transparency tubes. If these are not available, any long, clear plastic tube may be used: the length is more 
important than the diameter. 



In the Field: Collect Your Water Sample
• Put on protective gloves

• Collect a surface water sample as follows:

o Rinse bucket with water from the site to avoid contamination. Do not clean the bucket.

o If your sampling site is a stream, throw the bucket out to a well-mixed area (a riffle), a little
distance from the shore. Ideally, the water should be flowing at least slightly. If you are
sampling from a lake, bay, or the ocean, stand on the shore and throw the bucket as far out as
possible to collect your sample.

o You should always take a sample from the top surface water. Be careful not to let the bucket 
sink to the bottom or stir up bottom sediment. 

o back to the sun, so that the transparency tube is shaded. 

o Pour sample water slowly into the tube using a cup. Stop adding water when you can’t see 
the Secchi pattern at tube’s bottom. Rotate the tube slowly as you look to ensure that you 
can’t see the Secchi pattern. 
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Be sure to rinse bucket with sample water



Water Temperature 
Protocol

• How hot or cold the water is

• Water has a higher heat capacity (specific heat) than air, thus it 
heats and cools more slowly  - termorregulator

• Master variable because almost all properties of water, as well as 
chemical reactions taking place in it, are affected by it.  

• Temperature influences the amount and diversity of aquatic life. 

• Electrical conductivity and dissolved oxygen, require water 
temperature data. 



How to Collect Water Temperature Data
Using an alcohol-filled thermometer or using a temperature
probe..

Except for transparency, take water temperature before the
other water measurements.

Take the water temperature measurement as soon as possible
because temperature tends to change very rapidly

Read with the bulb inside the water

48

When Weekly (if possible)

Where Hydrosphere  Study Site

Time Needed 10 minutes

Prerequisites Hydrosphere Study Site

References:

• Hydrosphere Investigation Data Sheet

• Water Temperature Protocol for Thermometers

• Calibrating an Alcohol-filled Thermometer Lab Guide

• Water Temperature Protocol for Thermometer Probes 
Field Guide



Water Temperature with Alcohol Filled Thermometer Protocol   
Assemble Equipment: 

• Alcohol-filled thermometer

• Latex gloves and goggles

• Clock or watch

• Rubber band

• Enough string to lower the thermometer 

into the water

For Calibration, You Also Need:

• Thermometer

• 400 mL ice

• Distilled water

• 500 mL beaker
49



Thermometer Calibration- Steps 1-4
1. Stir together 100 mL of water and 400 mL of crushed ice in the beaker

2. Let the ice-water bath sit for 10 to 15 minutes so that it reaches its lowest 
temperature.

3. Put the bulb of the thermometer into the bath. 

4. Leave the thermometer in the water for three minutes.

5. Read the temperature without removing the bulb of the thermometer 
from the water.

6. Let the thermometer stay in the water sample for one more minute.

7. Read the temperature again. If the temperature has not changed

8. The thermometer should read between -0.5˚ and 0.5˚ C.

9. Alcohol-filled thermometers do not have an adjustment and must be 
replaced if they do not read temperature with the expected accuracy (±
0.5° C).
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Collecting Data in the Field with Alcohol Filled Thermometer - Steps 1-5

1. Put the bulb end of the thermometer into the sample water to a depth of 10 cm.

2. Leave the thermometer in the water for three minutes.

3. Read the temperature without removing the bulb of the thermometer from the
water.

4. Let the thermometer stay in the water sample for one more minute.

5. Read the temperature again.

6. Record the temperature on the datasheet and after in the Web page

51



What is Water pH?
PH is a measure of the relative amount of free hydrogen ions there are in the water, which determines the acidity of the water
body.

pH = - log [H+]

Logarithmic units from 0-14, with 7 being neutral. Each number represents a 10x change in the acidity or alkalinity of the water.

The pH values for your water site will depend on the geology, soil and vegetation of your area as well as other inputs

Most lakes and streams have pH between 6.5 and 8.5. Oceans have a pH value of 8.2.

pH of a water body can be measured using either a pH meter or pH paper. The accuracy of either method depends on the
electrical conductivity of the water. The electrical conductivity needs to be at least 200 µS/cm for these methods to report
accurately.

52



What is Electrical Conductivity?

• Electrical conductivity measures the capacity of water to transmit an electrical current.

• Capacity directly related to the concentration of salts in the water. Salts disassociate into positively and negatively
charged ions in solution

• The amount of mineral and salt impurities in the water the total dissolved solids (abbreviated TDS)

• We use electrical conductivity as an indirect measure to find the TDS of water.

• How much electricity is being conducted through a centimeter of water.

• The higher the water temperature, the higher the electrical conductivity would be

• Pure water does not have dissolved solid ions to conduct the electricity

• The local geology affect the electrical conductivity. Granite bedrock tend to have lower electrical conductivity, clay soils
tend to have higher electrical conductivity

• All water should be brought to room temperature (20 ̊ - 30 ̊ C)

• Most conductivity meters cannot measure the high conductivity characteristic of salt waters.

• A low Electrical Conductivity value from 10 to about 200 µS/cm, suggests that the water may be drinking-water quality.
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Assemble Equipment for Calibration of the EC Instrument
Your task is to measure the electrical conductivity of your water sample. Before you begin, make sure that 
the sample has the right temperature and salinity to produce an accurate reading.

You will need: 

• Electrical conductivity meter

• Thermometer

• Distilled water in a wash bottle

• Paper towels or soft tissue

• 2 100-mL beakers or plastic cups

• Protective gloves

• Small screwdriver

• Standard Calibration solution

Document Links:

• Electrical Conductivity Field Guide Protocol 

• Hydrosphere Investigation Data Sheet
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Calibration of the Electrical Conductivity Probe (1/2)
Before you take electrical conductivity measurements, you need to ensure that your meter is calibrated 
and able to take accurate measurements.
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Here are the steps:

1. Bring the standard solution to room temperature 
(about 25° C).

2. Pour standard solution into each of the two clean 
100-mL beakers or cups to a depth of about 2 cm. 

3. Remove the cap from the electrical conductivity 
tester and press the On/Off button to turn it on. 

4. Rinse the electrode at the bottom of the tester with 
distilled water in the wash bottle. 

5. Gently blot dry with a tissue. 

6. Each of the observations should be within 40 µS /cm 
of the average.

Do not rub or stroke the electrode while drying as it may damage the probe.



pH Water Protocol using  a pH Meter: Electrical Conductivity 
Greater than 200 µS/cm

If your study site is brackish or the Ocean, you can assume 
that the Electrical Conductivity is greater than 200 µS/cm.  

• Assemble Water pH Equipment

• pH meter

• 100-ml beaker

• Protective gloves

• Pen or Pencil

• Distilled water in wash bottle

• Clean paper towels or tissue
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Calibrate the pH meter according to the manufacturer’s
directions, using the three buffer solutions.

Rinse a 100-mL beaker three times with sample water. 

Pour 50 mL of sample water into the 100-mL beaker. 

Put the electrode part of the meter into the water.

Stir once with the meter. Do not let the meter touch the 
bottom or sides of the beaker. Wait one minute.  If the pH  
meter is still changing numbers, wait  another minute.

Three times media . Check to see if each of the three 
observations is within 0.2 of the average

Rinse the electrode with distilled water and blot dry. Turn off 
the meter. Put on the cap to protect the electrode



pH Water Protocol using a pH Meter
Electrical Conductivity Less than 200 µS/cm

Fill one beaker or cup with about 50 mL of sample water.

Using the tweezers, place one crystal of salt in the sample water. (If
you do not have salt crystals, use a few grains of table salt and
pour that into the sample water)*.

Stir thoroughly with stirring rod or spoon

Measure the electrical conductivity of the treated sample water 
(with the added salt) using the Electrical Conductivity Protocol.

If the electrical conductivity is at least 200 µS/cm, record value on 
Data Sheet. If not add more salt
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If use a paper follow
instructions of the box 



Dissolved Oxygen (DO)?
• Dissolved oxygen (DO) measures the amount of molecular oxygen (O2) in the

water. It does not measure the amount of oxygen in the water molecule (H2O).

• DO less than 3ppm could be stressful to most of organisms

• D0 of at least 6 pmm could be considered as good

• Factors affecting the solubility of dissolved oxygen include:
• Water temperature: Colder water can dissolve more oxygen than warmer water
• Atmospheric pressure: Water at higher elevations holds less dissolved oxygen since the atmospheric

pressure is less.
• Salinity: Saline water can hold less oxygen at the same temperature and pressure than can fresh water
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Dissolved Oxygen Protocol Using a Commercial Test Kit
• Objective: Measure dissolved oxygen of water 

sample with test kit.

• What You Need
• Distilled Water
• Waste Bottle with Cap for used chemicals
• Latex Gloves
• Pen or Pencil
• Goggles
• Dissolved Oxygen Test Kit
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Dissolved Oxygen Protocol Using a Commercial Test Kit 
• In the field
1. Rinse the sample bottle and hands with

sample water three times.
2. Place cap on sample bottle and submerge in

sample water.
3. Remove the cap and allow bottle to fill

(agitate the bottle to remove air bubbles).
4. Replace cap while bottle is submerged.
5.Remove sample bottle and turn upside down

to check for air bubbles (if present discard
sample water and repeat process).

6.Follow the measurement instructions included
with the kit.

7.Note: Each measurement should be within 1
mg/L of the average. If one measurement is
not, take the average of the two remaining
measurements.
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No bubles in 
the sample



Water DO Protocol Using a Probe:  Salinity Correction

• When measuring dissolved oxygen in salt waters (salinity greater than 1
ppm), you will need to apply a salinity correction factor .

• Different probes have different procedures for this correction.

• As this correction can affect your measurement, it is necessary to
measure salinity each time you measure DO and mark it down on your
Hydrosphere Investigation Data Sheet.

• Determine the elevation at your sampling site if you are not using a 
barometer.
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Salinity

• The salinity measurement is used to find the total dissolved solids 
of brackish or salt water.

• Beyond the 200 µS /cm of electric conductivity, you need to use 
the salinity protocol.

• The Earth’s oceans average 35 ppt salinity. Fresh water measures 
0.5 ppt or less
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Which Technique To Use? Advantages and Disadvantages

Hydrometer
• Advantages

• Easy and quick to use
• No chromium by-products

• Disadvantages

• Breakable

Salinity Titration
• Advantages

• Less math involved
• Practice in chemistry

• Disadvantages

• Chromium by-products
• Takes more time to take measurement
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Salinity Water Protocol: Hydrometer Method

• Rinse the 500-mL cylinder with sample water twice.

• Fill the cylinder with sample water to within 2 or 3 cm 
of the top. 

• Measure and record the temperature of the water in 
the cylinder. (See Hydrosphere Investigation, Water 
Temperature Protocol Field Guide) 

• Gently put the hydrometer into the cylinder. 

• Wait for the hydrometer to stop bobbing. It should not 
touch the sides of the cylinder.

• Read the hydrometer at the bottom of the meniscus. 
Read the specific gravity to three decimal places. 
Record the specific gravity on the Hydrosphere 
Investigation Data Sheet. 

• As the water gets denser, more of the hydrometer is 
exposed. Marks along the hydrometer allow you to 
read the specific gravity directly.
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Overview of Water Salinity Protocol: Hydrometer Method
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With the hydrometer, you will collect a specific gravity reading. You also need to take 
the temperature of the water. With the temperature and specific gravity values, you 
use a a table to determine the salinity in parts per thousand (ppt). For instance, if you 
had a hydrometer reading of 1.005 and a temperature reading of 11°C, you would have 
a salinity of 7.0 ppt.



Alkalinity  Protocol
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Alkalinity and pH are properties of water that are related, but different. Alkalinity is the measure of the pH
buffering capacity of the water. pH, on the other hand, is the acidity of water.

Alkalinity is expressed as the amount of calcium carbonate (CaCO3) in your water, although other substances
can contribute to alkalinity as well. The units of alkalinity are either part per million (ppm) or mg/L. These
units are equivalent, as 1 ppm = 1 mg/L.

Alkalinity comes from dissolved rocks, particularly limestone (CaCO3), and soils.

Those water bodies that have high alkalinity are well buffered and resist changes in pH even when acid is
added to the water.

Kit: read instructions and conserve it



Nitrates 
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Nitrogen can be found in many chemical forms in water. Biological
and physical processes transform the chemical forms as part of the
nitrogen cycle. The GLOBE Nitrate Protocol targets nitrate (NO3

-).
Nitrate (NO3

-) is usually the most important inorganic form of
nitrogen because it is an essential nutrient for the growth and
reproduction of many algae and other aquatic plants. Nitrite (NO2

-)
is usually found only in waters with low dissolved oxygen levels,
called suboxic waters.

To test for nitrates, you will use a commercial test kit. Nitrates are a
common pollutant that is transferred from overfertilized agricultural
fields by runoff.



Overview of the Water Nitrate Protocol
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The GLOBE Nitrate Protocol uses a chemical based test kit. Always look at the manufacturer’s instructions on how to
perform the test

Although nitrate (NO3
-) is the chemical form of nitrogen of interest, it is difficult to measure directly. So, nitrate test

kits have you perform a chemical reaction where the nitrate in the sample of water will be transformed into nitrite
(NO2

-) which is a form more easily measured . oxidation – reduction reaction

Often, the kits will say that they use a cadmium reduction method. This means that the cadmium has removed
electrons from nitrate (NO3

-) to form nitrite (NO2
-)

Most natural waters have nitrate levels under 1.0 mg/L NO3
- -N

Check to see if each of the three measurements is within 0.1 ppm of the average (or within 1.0 ppm of the average if
using the high range test)



Measuring Nitrates and Nitrites using a Commercial Test Kit
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These are the chemical reactions that you will be using in the Nitrate 
Protocol: 



Freshwater Macroinvertebrates Protocol 1

Millions of small creatures inhabit fresh waters of lakes,
streams, and wetlands.

Macroinvertebrates, consisting of a variety of insects and
insect larvae, crustaceans, mollusks, worms, and other
small, spineless animals live in the mud, sand, or gravel of
the substrate or on submersed plants and logs.

They play a crucial role in the ecosystem: Part of the food
chain

Macroinvertebrates offer services as clean water (filter
feeders)
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Freshwater Macroinvertebrates Protocol 2

Macroinvertebrates can tell us a lot about the conditions within a water
body.

Many macroinvertebrates are sensitive to changes in water conditions

Macroinvertebrate samples allow us to estimate biodiversity, examine
the ecology of the water body and explore relationships among water
chemistry measurements and organisms at your Hydrosphere Study Site.

Ideally, you will sample freshwater macroinvertebrates twice a year,
about 6 months apart, during the spring and the fall, or during the wet
and dry seasons, about 6 months apart.
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Mosquito Larvae Protocol
The Mosquito Larvae Protocol is one of the hydrosphere protocols
used by GLOBE to describe the status of a water body.

Identifying the breeding areas of mosquitos that are disease vectors
for humans is an important component of local disease management
and eradication.
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