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Module 2: Understanding Streams Project Data



Medule 2

Understanding Streams Project Data

“The whole of science is nothing more than a refinement of everyday
thinking” — Albert Einstein, Physics and Reality, 1936

This module helps you understand:

1) How Streams Project data are collected

2) What Streams Project data are available

3) How to use the available data to specify your question
4) Why you need a hypothesis

5) How to finalize your question and hypothesis
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How data are collected

You’ve made valuable contributions to the Streams Project data set
throughout the past summer and school year! Check out some of the
other people who have contributed data to the Streams Project:
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The Streams Project

Reports.
ABOUT
Stream/Site Name * Available Reports Date Range
Baldwin Site Assessments
Baldwin Upstieam bl Kisdataonts Start Date:
Beaver Brook Jun v 1 - 2008 [

Browsias River F Macroinvertebrate

Brewster River Imp Water Quality
Brewster River Jeff imp E col

Brewster River Sk imp Total Suspended Sofids
Browns River Ag i

Browns River F A

Browns River Fairfax Ag © Lab Data (Ecoll

Browns Rivecimp Phosphorus, TSS)
Browns River Jericho imp
Browns River Underhill F
BRX_FxMdBrk_155
BRX_TrbBrk_99

End Date:
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All participants contribute the data they collect to an
online publicly-accessible database. Students and other

researchers retrieve data from the database and use it to
complete their individual research projects.
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land use data are user-friendly.
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interest and view it or download
it in Microsoft Excel format.
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Contribution to a common database provides
students with the option to expand the scope of
their analyses and produce more powerful results
than any one team could have produced alone.
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How Streams Project data are collected

The following data are available in the database:

. G
Site .Assessment Data Gathered by our high school and
= Habitat Assessment Data undergraduate researchers in the
= Water Quality Assessment Data[ fie/dandenteredinto the database =
. through this online interface: e
= Macroinvertebrate Data

Analyzed by our lab technician and

= E.coli Lab Data undergraduate interns at our UVM
- water quality lab and entered
TSS Lab Data - directly into the database by our
- Phosphorus Lab Data database specialist.
Analyzed by our GIS specialist and
= GIS Assessment Data undergrad'uateir?terns at UVYM and
entered directly into the database

by our database specialist.
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The Streams Project Database

Below is the web interface through which you will download your data. All the data sources mentioned
on the previous page are listed as “Available Reports”:

Streams Report Generator - Data Variable Definitions

* Site Assessment
* Habitat Assessment
st [ORILSiERt e
: L‘\‘(a‘[;: Quality Assessment [Subcategory|Class| __ Class Description | Subecategory Description |
C T [ [ |Liestone. doiomie, caroonatercn |
* Total Suspended Solids e aroonaterich rocke
R 1 argonate-fch rack
* Lab Data
H 1 - * GIS Assessment Data
Available data in the form of ;s Project &L R T S
“ ” & [Fieianame _____Jumts _____[oescriptions ______|
reports” can be downloaded : . X :
Experimental Program to Stimulate Competitive' Research o
g q Name Text
directly from our website ) S
VT EP! uvm p— - the mononng ste 5 scaly oraphie., sulphidi
— - o e e T e e opbons
Repy Farticipatng - The 5cool o oTganZATan FESpaNSDE fo
|Organization B Imondoring thi te
ABOUT _ ate ana e o1 Vearmontany [T s te e mat w Fmaon waS
Strean, mne * Available Reports Date Range Recording Inrmin.sec lcoliected In the b s
RESEARCH > 1 Freasire . ' ma
Residental ocally sulphidic
TEACHING RESOURCES Baldwin Downstre - () Site Assessments
- Baldwin Upstream = “) Habitat Assessments Start Date: S
High School Manual Beaver Brook S Macionvertebrate Jun w 1w 2008 [ fary rocks, prmaily ‘
Brewster River F - . .
Macroinvertebrate Ref. Brewster River Imp © Water Quality . . Streams Report Generator - Stream Site Information
F i School/Coll Staft/F:
Forma and Softeare Brewster River Jeffimp it/ E col e I O P s I e e
Brewster River Skilmp © Total Suspended Solids & o ] ] E—— 5 -
Refarances (Books) Browns River Ag © Phosphorus Feb + 5 + 2010 [Lamoke _[Lamoite ion _[Harcwick
Browns River F p .
MAPPING RESOURCES Browns River Fairfax Ag _) Lab Data (Ecoli,
Browns River Imp : Phosphorus, TSS) & 1
DATA Browns River Jericho Imp L) GIS Assessment Data
Browns River Underhill F SRS
RESULTS & SYMPOSIUM rowns 7
BRX_FxMdBrk_155 ® Data Variable Definitions
SHOTS FROM THE FIELD BRX_TrbBrk_99 2 Generate Report
#® Bedrock Subcategories
LINKS

#* Stream Site Information

PEOPLE

GET INVOLVED \
CONTACT US For additional reports, please send

us & reguest via our "Contact US"

AL These three “Help” pages give
* Multple sefections allowed detailed definitions of each variable.
They can help you understand what

We will show you how to retrieve data in each variable means and are a
valuable initial resource.
the next module.

[Nienolas

walingford
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How to use the available data to specify your question

Let’s learn how to turn those observations into answerable scientific questions!

Recall your concept map or web of ideas that

. Stream/Site Name * Available Reports
you made in Module 1. It should look
Something like this: Baldw?n Downstream - ) Site Assessments
galdwm Upstream £ ) Habitat Assessments
. Beaver Brook ) Macroinvertebrate
: raduce rewster River F ) )
A e . Brewster River Imp ':'Water Quality
7 Brewster River JeffImp LI E. coli
Brewster River Skilmp ) Total Suspended Solids
1. Look at each of the related ideas g:gmz E::::;‘g ©) Phosphorus
on your concept map/web. Browns River Fairfax Ag *'Lab Data (Ecoll,
. . Browns River Imp ) Phosphorus, TSS)
2. Evaluate which ideas on the map Browns River Jericho Imp ©) GIS Assessment Data
i Browns River Underhill F
have data in the database._ Bt FxMidore, 168
3. Cross out the ideas for which no BRX_TrbBrk_99 -

data are available.

For example, if you're interested in how fish abundance is related to temperature,
cross that idea out since the Streams Project doesn’t collect data on fishes. However,
before you write that idea off completely, ask yourself if there is some other type of
data that we DO have that could substitute for fishes, like macroinvertebrates. Re-
write the relationship using macroinvertebrates in place of fish!
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How to use available data to specify your question

At this point, you probably have at least 2 or 3 ideas about what differences or
relationships you want to investigate.

Streams Report Generator - Data Variable Definitions

* Site Assessment
* Habitat Assessment
* Macroinveriebrate

Specify the following for each idea from R —

 Tolal Suspended Solids
® Phosphorus

your concept map: * G5 Acsacsment Dta

fFieianame _____units _____[pescriptions __| ’ !

1. Thetime range. Do you want to investigate:
* across multiple years? sl
* different months in the same year?
* the same month in different years?
2. The spatial extent. Do you want to investigate:
* different watersheds?
¢ different catchments? :
*  streams with different surrounding land uses? T'r'_:f:rotl:)?hag,mae?;fo
3. The parameters of stream health. Do you want to pages that define each
investigate: variable. They can help
*  nutrients, like phosphorus? ol ¢ et e Eue o
) and intervals on which
*  total suspended solids?
*  macroinvertebrates?
*  discharge?
*  temperature?
*  other parameters we measure?

leport Generator - Stream Site Information

school/College} StaftiFaculty] ‘
nivers Town | Mentor
. moe amo STK. [ o

[vermonT

data are collected.
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How to use available data to specify your question

At its essence, research addresses a question about the phenomena of interest. In the case of the Streams
Project, the phenomena are several aspects of stream health. The scientific community refers to this
guestion as a hypothesis which you, the scientist, test by collecting data and analyzing it with statistics.

Use these specifications you made about time, space, and stream
health on the previous slide to turn your idea into a question.

Take the previous example about our interest in the relationship
between macroinvertebrate abundance and temperature. You
can turn it into a question by saying, “Are macroinvertebrates

more abundant in streams with higher temperatures?”

Check back with the database to make
sure that the data you need to answer
your question are available. Again,
you may want to use the “Help” pages
that define each variable.
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DATA

RESULTS & SYMPOSIUM

PEOPLE

GET INVOLVED

CONTACT US.

Reports
Stream/Site Name * Available Reports Date Range
Baldwin Downstream Site Assessments
Baldwin Upstream Habitat Assessments Start Date:
Beaver Brook Macroinvertebrate 3n v 1 - 2008 [

Brewster River F
Brewster River lmp
Brewster River Jeflmp
Brewster River Skilmp
Browns River Ag

£

o Fairfax Ag

Browns River Uni
BRX_FxMdBrk_158

BRX_TibBrk_99

Water Quality

E. coli

Total Suspended Solids.
Phosphorus.

Lab Data (Ecoli,
Phosphorus, TSS)

GIS Assessment Data

Generate Report

* Multiple selections aliowed

End Date:
Feb v 5 + 2010 [H

Report Help
® Data Variable Definitions
® Bedrock Subcategories

® Siream Site Information

dditionz reports, please send
ur “Contact US™
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Why you need a hypothesis

Throughout this module we will use the term “hypothesis” to refer to your question. In statistics,
a hypothesis is really composed of two hypotheses: a “null hypothesis (Ho)” and an “alternative
hypothesis (Ha).” The hypothesis is your question phrased in the format:

Ho = null hypothesis = The hypothesis of no difference or no real relationship between or
among parameters of interest.

Ha = alternative hypothesis = The hypothesis that there is a difference or real relationship
between or among parameters of interest.

Statistical tests allow you to determine if there are or are not differences or relationships in the
parameters of interest. Such statistical tests are structured in a way that requires both a null and
alternative hypothesis. Module 5 demonstrates this.
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Finalizing your hypothesis

From here, you should be able to take your
questions and turn them into hypotheses!

Take the following examples:
Question 1: Are macroinvertebrates more abundant in streams with higher temperatures?
For this question we would write our hypothesis as the following:
Ho = There is no difference between the number of macroinvertebrates in warm sites and cooler
sites.

Ha = There is a difference between the number of macroinvertebrates in warm sites and cooler
sites.

Continued.....
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Finalizing your hypothesis

Take the following example:

Question 2: Are the levels of phosphorus and TSS related?

For this question we would write our hypothesis as the following:
Ho = There is no relationship between the levels of phosphorus and TSS.
Ha = There is a relationship between the levels of phosphorus and TSS.

The above examples are very simple. You may choose to ask a similarly simple question, but don’t be
afraid to add layers of complexity:

Question 2: Are the levels of phosphorus and TSS related at my urban site, but not at my forested site?

For this question we would write our hypothesis as the following for each site:
Ho, = There is no relationship between the levels of phosphorus and TSS at my urban site.
Ha, = There is a relationship between the levels of phosphorus and TSS at my urban site.
Ho, = There is no relationship between the levels of phosphorus and TSS at my forested site.
Ha, = There is a relationship between the levels of phosphorus and TSS at my forested site.
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Finalizing your hypothesis

SUMMARY

= High school teams, undergraduate students, and faculty researchers all contribute data to
the Streams Project database.

= All quality controlled data are available online.

= The “Help” pages define what each variable means and can offer valuable insight into
how you can ask your research question.

= Reconcile your ideas with the data available in the streams database, using the “Help”
pages.

= Define the time, spatial extent, and parameters of the ideas you have on your concept
map.

= Turn your idea into a question and a null and alternative hypothesis.

= Hypotheses are necessary for conducting statistical tests.



