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Response to Need

* Water Quality Statistics and Assessments (WQSA)
workgroup
— Council formed WQSA in 2009
— White paper:
(http://acwi.gov/monitoring/workgroups/wis/wqgsa/wh
ite_paper_Stats WorkGroup_draft3.pdf)
— Participants have represented state and federal

government organizations, interstate agenties; private
interests, & others

— Conference calls in September and December 2009;
April 2010, Jan 2011



Discussions Shaped *ﬂ :
Workgroup Objectives/Responses

* Focus on developing a “statistical NEMI” as a resource for
information on data analysis and monitoring design
methods/tools

* No existing equivalent tool found
 “Strawman” methods database entry form (spreadsheet

format) developed and circulated fall 2011 to vet a
proposed information structure

e Online prototype similar to ‘éxisting NEMI interface now
available for evaluation

* NEMI — Statistical and Assessment Methods_Search
(NEMI_SAMS)



Existing NEMI
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Some Considerations for Adding
Stat/Assessment Methods to NEMI

* Audience/User Community:

— Target a wide range of users, primarily water quality
practitioners

* Query results should be more than just a list

(read “Google search”) of statistical and
assessment methods

— Provide several types of queries to tailor responses to
specific needs of the water resource comntunity

— Provide information on key attributes via citation,
abstract, TOC, level of complexity, internet link, etes



Other Concerns

Will candidate methods be reviewed?
What’s missing from the user interface?

If NEMI-SAMS proves useful, is there support (S) within
the sponsoring organization to assist new users?

Do the entries truly represent available methods?
Are the entries accurate?

Is there an interactive component, i.e., opportunity for
online discussion of methods user needs? -

Finding the right balance of entry detail, time required
and accuracy of entries, utility of query results ="+



By Adding to Existing NE"’

e Can capitalize on
— Similar database structure
— Sizeable current NEMI user community

— Experience in addressing several broad concerns,
e.g., review of candidate methods,
representativeness of entries, method input
procedures, user responsibility for method
application, etc.

S -

— Council view that including statistical/assessment.
methods extends the objectives of NEMI prewously
applied to field/lab methods



NEMI-SAMS Prototypé‘

* Types of queries

— Can be based on main interest/study question,
special topics, others

e Eventually, a keyword search option as is now available
for other NEMI methods

— Narrowing the list with additional filters (item
type, sponsoring agency, etc.) —

* Query results
— “View” entry details -

— Links to documents/tools/document access



Provisional - Site in review

. NEMI

National Environmental Methods Index

Home ‘ Statistical Methods ‘

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful. Whether a method is

appropriate for a specific use reguires careful review of the items that the guery returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.
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Select criteria from the drop down menus below and press "Search MEMI to perform a search.
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National Environmental Methods Index
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National Environmental Methods Index
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Provisional - Site in review
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National Environmental Methods Index
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Provisional - Site in review

A NEMI

National Environmental Methods Index

Home ‘ Statistical Methods ‘

Note: Query results are intended to help users discover and obtain statistical and assessment methods information that MAY be useful Whether a method is
appropriate for a specific use reguires careful review of the items that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool.
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Select criteria from the drop down menus below and press "Search NEMI' to perform a search.

VWhat are you interested in: | Any E
Item type: Any
i°::""":pe i:; Assessing and managing autocorrelation
-Characterizing the uncertainty of an estimated value
T ——e B Evaluating whether data follow a certain (e.g., normal) distribution
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[ search eI | Identifying outliers

Measurements taken using a water quality sensor
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NEMI

National Environmental Methods Index

Home | Statistical Methods

Mote: Query results are intended to help users discover and obtain statistical and assessment methods infermation t " be useful ether a method is
of the items that the query returns. Please see th i i and Assessment

. Title . Source .
¥ Organization™

Link

Wiew : . Automated Routines
and Nardi,
M.R.

User;s Guide

2am Metabolism | ater. -gov/nestimetabolism
and Nardi, ogram
M.R.

“iew | Barbour, Rapid
Boassessment
Gerritzen, J., Protocols for Use in
Wadeabl

onmental NTU UK
- Wehoc




¢ NEMI

National Environmental Methods Index

Home | Statistical Methods

; results are intended to help users discover and obtain statistical and assessment methods in atio Whether a method is
riate for a & s& requires careful r of the items that the query returns. Pleaze see th z i and Assessment
white paper for more information about this database tool.

iteria from the drop down menus below and press ch NEMI to perform a search.

What are you interes
Item type:
Complexity:

Media emphasized:

Special topi




To see full record

|

The Prototype — Results

Total records found: &5
S ——————
W summary:

* YWhat yvou are interested in is Temporal trends
Analysis type is Data analysis
Media emphasized iz Surface Water
Special topic iz Handling nondetects

Author

Helzel, D.R.
and Hirsch,
R

Helzel,
Denniz R.

Helzel,
Denniz R.

Manhy, Bryan
F.J.

McBride,
Graham B.

Title

Statistical
Methods in Water
Resources

Mondetects and
Data Analysis:
Statistics for
Cenzored
Environmental
[rata

Statistics for
Cenzored
Environmental
Data Using Minitab
and R

Satistics for WEST Inc
Environmental
Science and

Management

Using Statistical
Methods for
Water Cluality
Management

Link

hitp.#pubs.usgs. gowitwritwridad/

Link to item ®*
or more info

hitp:/wenw . amazon. com/Mondetectz-Data-Anahysis-Statistics-

Environmentalidp/047 1671738

http:ifwe e wiley. comWileyCOAMileyTitle/productCd-

1470475584 himl

hitp./fwww . amazon. comiStatistics-Envirenmental-Science-

IManagement-Edition/dp/ 142006147/

hitp.ifwwnw . amazon. com/Using-Statistical-M ethods-Quality-

Management/dp/047 1470163/

MNew Zealand
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‘View

Statistical Source Details

Title Statistical Methods in Water Resources
Helsel, D.R. and Hirsch, R.M.

This book : otes for a course we teach on applied st al methods to
hydrolo i 3 a [ 5
attempts to te ati ! | ! erresou

As interastin th ] ) : LUSGS, ince ) opthem

into a textobook. The topi ] 55 to the practicing
water resourc entist. Yet :|II tapn_

environmental data.

heory required in a general

Abstract/Summary Statement are not presented.

niti Ngineers.
{5 0N nonparametric
an in books likely ave bhee :d in college cou ; for engineers. This boo
rmirr:nrument' | [ res ] 0 mtnu and nonparametri
and to ex| } ‘e believe : i f environmental
perhaps mos tnther re :|I ) a drive analysis rTIE'tth tr:lwzl e of robust and nonparametric
methods.




“View” An ltem

Statistical Source Details

Title Chapters:

. Summarizing data

. Graphical data analysiz

. De=scribing uncertainty

. Hypothetical tests

. Differences between two independent groups
. Matched-pair tests

. Comparing several independent groups

. Correlation

. Simple linear regression

10. Alternative methods to regression

11. Multiple regression

12. Trend analysis

13. Methods for data below the reporting limit
14. Discrete relationzhips

15. Regression for discrete responses

16. Presentation graphics

References

Appendicies

W00 = LN e LD f) =

Helzel D.R. and Hirzch, R. M., 2002. Statistical Methods in Water Rezources Technigues of Water Resources
Investigations, Book 4, chapter A3 (Hydrologic Anahlysis and Interpretation). U.S. Geological Survey. September 2002
S22 pp.

UsGs
US4

2002

hitp-#/pubs usgs. gowitwritwridad/

This book iz available onhy as an electronic publication and is not for =ale. This electronic book reference is intended to
give more robust information for analysis of water rezources data. This book is not a stand-alone text on statistics, or
a text on statistical hydrelogy. There is an errata sheet for this report. Data sets for Appendix C area available in both
ASCI and Excel formats.




“View” An ltem

Statistical Source Details

'I_I-Ih [l ¥ HEW H LEA -t~ A i A lmtm e [

Chapters:

A_Cormenoci—in e doto

Item Type Book
Publication Source Type Government Agency (Federal, USA)
Purpose [ata analyzis

Communities & populations
Compare locations
Compare treatments
Compliance with a threshold
Continuous (sensor) data
Explering/zsummarizing data
Flaw statistics
Flow-adjusted concentrations
Loads & fluxes

Source identification

Spatial trends

Temporal trends

Medium

Biological
Groundwrater
Sediment
Surface VWater

Assessing and managing autocorrelation

Characterizing the uncertainty of an estimated value

Evaluating whether data follow a certain (e.g., normal} distribution
Handling nondetects

ldentifying outliers

Measurements taken using a water guality sensor




_ National Environmental Methods Index

Home | Statistical Methods

Hote: Query — ' 1glp users discover and cbtain statistical and assessment methods information that MAY be useful. Whether a method is

appropriate - virm e« g <8 CATETUl review of the tems that the query returns. Please see the Water Quality Statistics and Assessment Workgroup white
paper for more information about this database tool

|




Provisional - Site in review

/. NEMI

National Environmental Methods Index

Home ‘ Statistical Methods

Enter information to create a statistical method

A by a field's label indicates the field is reguired.

HD[T'IE' Statist Username: Doug McLaughlin - dmclaughlin

Source
abbreviation*;

Source
Hote: Query oraanization: ful. Whether a method is
appropriate .. « wpee i::h"::: Assessment Workgroup white
paper for more informa: '

Abstract/'summary
statement:

|

Table of contents:




Home | Statist

Search t
Hote: Query

appropriate .. « wpee
paper for more informa

|

Online Entry Form

. NEMI

National Environme

Home ‘ Statistical Methods

Enter information to create a statistical methd

A by a field's label indicates the field is reguired.

Username: Doug McLaughlin - dmelaughli

Source
abbreviation*;

Title*:

Source
organization:

Country:
Author®:

Abstract/'summary
statement:

Table of contents:

Publication source
type™:

If other source
selected, please
describe:

Analysis types®:

Design
objectives®:

Complexity*®:

[T Academic Institution

[Tl Government Agency (Federal, USA)
[Tl Government Agency (State, USA)
[ Government Agency (Tribal, MNA)
[ Industry

0o International Government Agency
[T Journal

] Mongovernmental Organization

[ other

] Regienal Organization

[T pata analysis
0o Menitoring program design

[ Bioassays & toxicity tests
] communities & populations
] Compare locations

] Compare treatments

] Compliance with a threshold
[ Continuous (sensor) data
] Derive thresholds

0o Exploring/summarizing data
[T Flow statistics

0o Flow-adjusted concentrations
] Interpolate concentrations
[ Loads & fluxes

] Probability survey

[ Relationships & correlations
[C] Revisit

[7] source identification

[ Spatial trends.

[ Temporal trends

& Volume calculations

— [




The Prototype Is Not...

...the method, or an “expert system”.

— Query results are intended to help users
discover/obtain a more focused set of items that MAY
be useful. Whether the method is appropriate for a
specific use requires review of the items that the
qguery returns.

...a typical Google search.

— It’s intended to be’more helpful by focusing-on
specific water resources questions/topics, and is
informed by water resources experts (should hay(e*less

“junk” to sort through). -

——



Requesting Input fromwr

Member Organizations

— Does the query format work for you?
— Are the results useful to you?

— Does the entry form work for you?

— Can you review candidate methods?

— Would you like to participate on the WQSA
workgroup?



Things ACWI Member
Organizations Can Do

* Try the Prototype

— To Conduct a Query:

* Go to W and click the link under “Statistics
and Assessments (beta)” or click:

— To Add a Method:

 Contact Doug, Dan, or Leslie —

* Become Involved in Developmg/lmplementmg
NEMI-SAMS — =

— Contact Doug, Dan, or Leslie


http://www.nemi.gov/
http://cida.usgs.gov/nemi/search/statistic_search/

Conclusions/Next Stepé

e “Communicate, Collaborate, Coordinate”

applies to WQ statistical and assessment
methods too

* NEMI-SAMS prototype is an opportunity to fill
this gap

* Full implementation will ultimately depend on
user interest and participation

Many thanks to WQSA participants, Mary Bucknell, Cheryl Buchwald’—an‘ r
Kathy Shoephoester of the USGS Center for Integrated Data Analytics (CIDA).



douglas.mclaughlin@wmich.edu
dmclaughlin@ncasi.org

djsulliv@usgs.gov

Leslie.McGeorge@dep.state.nj.us
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