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What is data?

e What do we do with it?

e |sit useful?
ISEMP
Restoration Tracking Database

e Should we do something with it?
e Steps forward: making old and new data useful



What is data?

Data refers to usually collected as the result of
experience observation experiment

Data may consist of numbers, words, or images,
particularly as measurements or observations of a
set of variables.

Data are often viewed as a lowest level of abstraction
from which information and knowledge are derived.

~Wikipedia



http://en.wikipedia.org/wiki/Fact
http://en.wikipedia.org/wiki/Experience
http://en.wikipedia.org/wiki/Observation
http://en.wikipedia.org/wiki/Experiment
http://en.wikipedia.org/wiki/Number
http://en.wikipedia.org/wiki/Word
http://en.wikipedia.org/wiki/Image
http://en.wikipedia.org/wiki/Measurement
http://en.wikipedia.org/wiki/Information
http://en.wikipedia.org/wiki/Knowledge

What kinds of data are out there?

-Restoration data

Project sub types:
-Status and trend
-effectiveness
-implementation
-project information
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What kinds of data are out there?

Data generators:

-Restoration data

Project sub types:

-Status and trend
-effectiveness
-implementation
-project information

Survey types:
-Fish

-Habitat

-Water quality
-Structure

Project scale:

-watershed (graduate projects)
-State-wide assessments
-multi-basins

Project designs:
-BACI

-GRTS randomized
-non-random

Timeframe:

-multi-year projects
-single-year projects
-periodic assessments

-tabular

Data formats:
-projections, datums
-text files, Excel,
databases

Collection methods:

-Sspawning surveys
-smolt trapping
-habitat evaluations
-multiple water quality
parameters



How much data is out there?

3 data generators

3 survey types
2 project designs
10 years

5 collection methods
10 basins in Washington state



How much data is out there?

3 data generators

project types
3 survey types 180,000
2 project designs files of data

10 years In Washington

State

5 collection methods
10 basins in Washington state



HOW: The Data Acquisition Process
+

Source Datasets
e Different formats
* Different locations

Collected Datasets
e Different formats
* One location

| |

Project Tracking DB 29,000 projects
* One format 46,000 locations
* One location




Where is all of the data?

— EPA STORET

— DART (Data Access Real Time)
— USGS (Real time and historic)
— Metadata portals (REO, UW)
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Where is all of the data?

— EPA STORET

— DART (Data Access Real Time)
— USGS (Real time and historic)
— Metadata portals (REO, UW)

e |iterature

— Journal articles
— Agency white papers

* “File cabinets”
— Possession of the collector



Coordinating Monitoring, Evaluation and
Recovery Planning in the Columbia River Basin
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What do we do with data?

Processing

Deal with formatting

Deal with data definitions and crosswalking
Migrate data into desired format
Summarize

Analyze

Provide instruction



e What do we do with it?
e |sit useful?
ISEMP
Restoration Tracking Database

e Should we do something with it?
e Steps forward: making old and new data useful



Is this data useful?

Examples:
1. ISEMP John Day water quality project

2. Data dictionaries and the restoration project
tracking database

3. Project coordination: Restoration and project
placement in MFJD basin




ESA listings of Anadromous

Salmonid ESUs

MONTANA

-Recovery and Viability Criteria
being developed

-Recovery Plans being developed

OREGON

O c e an

-Implementation of Recovery
Actions underway in many areas

-5 Year Status Review cycle
initiated

P aci fic

Listed Anadromous ||
Salmonid Stocks of
the Western U.S.

~400,000 km2 or ~155,000 mi2 total area

Number of Listed Stocks

® 70 0 70 Kilometers
e —




Integrated Status and Effectiveness Monitoring Program

ISEMP
www.nwfsc.noaa.gov/isemp

Project goal is to develop a process for creating and
evaluating monitoring programs for listed salmon

Developing:
-experimental designs for restoration projects
-experimental designs for status and trend monitoring
-metrics and indices
-plans for supplementing existing monitoring programs
-designs for a variety of life stages (smolt, juveniles, adults)
-designs impacted by variety of habitat variables (reach to landscape)

-DATA MANAGEMENT



ISEMP objective #1:

Assess monitoring data in pilot basins

e Figure out what data is available in pilot basins
e Compile data

e Summarize data

e Evaluate data gaps

e Offer direction to monitoring programs



Compilation of Historic Data in the

John Day Basin

Data collection in 2005-2006:
~80 hours in 3 month period

Processing data.:
~1300 hours over 12 months 2006 (formatting)
~2000 hours in 2007-2008 (metadata updates)

Analyze data:
-ONGOING



What we found...

e Multiple data types

— water quality
— habitat
— fish abundance

 No consistent data format
 No central data storage within agencies

e Agencies struggling with multiple reporting
responsibilities



30,000 Stream John Day:
Tem peratu re Reco I’dS 1982-2000 Temperature Sites

-20 years of data
-300 locations

-0 coordination and
standardization

Now:
-1 Data Dictionary
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Limiting Factor for

any M&E Program

‘Messy’ Regional
field data data analysis
-large volume -centralized source

-standardized format
-multiple types

-metadata
-multiple sources -processing tool

-multiple formats -summary analysis

-distribution



ISEMP Data Management Strategy

— Metadata tracking

Protocol manager tool
Data dictionary

e Data Processing and Reporting

—  Database templates

e Data Distribution

—  Salmon Data Management website
—  ISEMP website
—  Geo-databases



Why a data dictionary for salmon

habitat restoration?

e Scale of salmon recovery- larger than the
analysis scale the data were created for

e Need to combine current and historic data

'

Necessitates the creation of tools to handle
disparate data



Example #2: Creating a data dictionary

for habitat restoration data:
Bottom up approach :

Sources (federal, state, private etc.)
Project Attributes (time, contact, title, type, description)
Location Attributes (state, county, lat/long, stream)

Use the data to formulate future restoration and monitoring
plans

Who, how, what, where, when, why

Need for effectiveness monitoring
Project type and location standardization



Pacific Northwest Salmon Habitat
Project Database

e 26 data sources

e 29,000 projects at 47,000
locations in WA, OR, ID, MT

Restore Riparian Function |GGG
Upland Management I
Sediment Reduction |GGG
Other |
Barrier Removal [
Restore Stream Complexity- Channel Complexity |
Restore Stream Complexity - Instream Structure |

Restore Instream Flow I

Water Quality Improverment [l

Diversion Screens [l

NiPH/AVEINAPPS MWISCNOAAgOV/PNSIP

Nutrient Enrichment

(0] 2000 4000 6000 8000 10000



= Pacific Northwest Salmon Habitat @, &
-== Project Tracking Database

Data Query Launch Map Application Administration Documents Help

Home

Number of pojects by Soures Peicome D Count By Type

D:":D' __;;‘é: Pacific Northwest Salmon Habitat Project Tracking Rm:‘:{:::ﬂ:::ﬂ:: __ 2?:2

Bu 474 The forms on the PMSHP site use Oracle’s Jinitiator, which should be installed Upland banagement [N s914

SRFED 887 autornatically when you access one of thern far the first time. If you are experiencing Bamier Remeval [N 38

NRRSS W o8 problems, please contact us at 206-860-3433 or nwisc. sdmi@noaa. gov Restore Stream Complexity - Instream Structure [ 2736

WOFW Fishway W 620 Other N 2,307

WOFWWRIP 609 Restore Stream Complexity- Channel Complexity [N 1,830

ASOTIN_NEW | 543 Restore Instream Flow [ 955

GRMWE 531 Wiater Quality Improvement [ 301

Ducks Urlimited [ 520 Diversion Soreens [ a4z

OR Wiater Trust [ a0z Mutrient Enrichmert | 4
WADDE 433

hortana Wiater Center | 311 | PNSHPDocumentlist |

I0FB | 242
IDF G Sereen Shop | n
Streambler | 183
John Day NWFSE | 185
Salmon NMFS | 183
L. Col.. Cleanuater, John Day | 152
cBFwA | 151
NOA& Restoration Center | 142
WOFW Culverr | 130
IDAHODED | 129
WooT | 51
Wiashington Water Trust | 0
Wianatohes MAFS | 1

US Departrment of Cormmerce | MOAS | NMES | BWEST
Morthwest Fisheries Science Center

FOAAMME SMWC
2725 Muntlake Blvd. E Phone: (206) 860-3433
Seattle, WS 98112 Privacy Policy | Disclairmer

Login

25,500+ Projects 40,000+ Locations

This Project was driven by the need for Develop new tools to describe
monitoring but very little monitoring monitoring activities using a
data is available for restoration projects standardized set of terms




IMW restoration and temperature

logger site coordination

MNF MFJD 2005-2007
@ MNF MFJD 2007

CTWS MFJD 2004

TNC MFJD 2007

(@]

Kilometers

MSWCD MFJD 2007



Restoration and logger sites

Water Quality Sites Restoration Activity Reaches
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‘e TNC BPA BOR
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- )
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Should we use all of this data?

e Can you translate it?
e What was the study design?
 What was the purpose of the study?

— |s data dense enough for the question of interest?
— What is the quality of the data?
— How long will it take to assemble the data?

e Data requests?
e Formats?

— Can you trust it?



How do different data dictionaries
affect project metrics

Crosswalk

Crosswalks allow us to relate one data dictionary to another

PNSHP Type PNSHP Subtype = PNSHP Type Definition NRRSS Type NRRSS Type Definition
_ _ Projects that diminish excessive Practices that protect existing water
Sediment Reduction All Subtypes sediment transport into streams quality or change the chemical
Water Quality composition and/or suspended particulate
Management Ioad._RemeQiation of acid mine drainage
falls into this category as does CSO
separation. Excludes urban runoff
Projects that improve stream quantity management (see Stormwater
Water Quality Improvement | All Subtypes water quality parameters. Management).
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Do restoration projects address
habitat need?
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Work Flow
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Organizations use workflows to produce products
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Work Flow Gaps

Monitoring

Protocol Field Data Entry Agency Regional
Collection

Management Monitoring
Question Strategy

7=




Road blocks

e Gaps data flow
e Objective issues:
— Evolving questions and technology
— Short term goals: get answers now
e Changing Personnel

— Current structure relies heavily on “Legacy
knowledge”

e Lack of training support/time



Making data more useful

— Easy to remember what you did
— Increases chance that data will be used ‘properly’
— Greater good/greater success of field



Data Sharing Data Interoperability

- Well documented - Well documented

- Discoverable - Discoverable

- Accessible - Accessible

- Inconsistent Formats - Consistent Formats

- Inconsistent Methodologies - Comparable Methodologies



Regional Data Analysis

Central Repository

Validation Protocols

Database ° A

Template Data Collection Protocol
v , \ # Manager



What needs to be recorded and managed?

' Question |

S ¥ |

Sampling
Design

v

Metric [———

v

Indicator




How do we do it?

— Data dictionaries (PNAMP, NOAA-Fisheries)
— Sampling designs
— Protocols (References, Methodology)

e Methods
e Codes

e Managing observed tabular data
— Normalized structure
— Consistent

e Geodatabases (e.g. manages projections)



Metadata: Data Dictionaries can manage the
community’s data flow -- Protocols

B Review Protocol

Sherthlame: [\ySDOE 2006
Contact iGIenn P eritt

nartment of Ecolooy

Stream Habitat 2006

ParentM ame

Title

Feference |kMeritt, G. 2006,

Strateqy

kethodz

Dezcription [Thiz protocal iz intended to meazre biological and physical/environmental indicatars
of ztream habitat following the recommendations of the Upper Columbia Monitoring

Protocolerzion i 3
PratocolProduction !Develupment
Protocoll ate i 1242007

Record Created

Record Updated

tethodMame | Order | Shape

UnitSystermn

| Wersion | Referenc

| P | Survey Event

Macroinvertebrate Sampling _
Slope and Bearing Measurements
Crogs-sectional Transects

| |Riparian Assessment

| |Fish Caver

| |Human Influences

| |Longitudinal Profile _
Large Woaoody Debris Assessment

Recard: HI 4 ” ik iH !i-:'ﬁi af 9
| Record: H! 4 ” 1 bk IH lb*i-i af &

1 Reach

2 Cluadrat

3 Line-transect

4| Line-transect

& Point

b Channel segment
7 Channel segment
8| Paint

5 Channel segment

Metric

hetric

:Metric_

hetric

Metric

hetric

:Metric_

hetric
Metric

3 Jeremy Moberg.
3 Jeremy Moberg.
3 Jeremy Moberg.
3 Jeremy Moberg.
3 Jeremy Moherg.
3 Jeremy Moberg.
3 Jeremy Moberg.
3 Jeremy Moberg.
3 Jeremy Maberg.

[ S IR o R NS TR NS R LN R LS ) LA T




Metadata: Data Dictionaries can manage the
community’s data flow -- Methods

i H Review Method

| . : -
Il MethodName |Cross-sectional Transects Urderi 4 Shape [Lineransect ProtocolName
LiritS pstem [ Metric

[rate I B/7/2006

Wersion I 3

Reference [Jeremy Moberg. 2006. A Field Manual for the Habitat Pratocals of the Upper Columbia
tonitoring Strategy

Description [Crozs-sectional data iz collected at all primary tranzects
Record Created

Record Updated

Attributes
Order | TableMame AdtributeMamea Description -
1 thl_Statian | StationMame | Matural primary key for thl_Station. Created by concatenating [Dee
2 thl_Station StationType [ | Type of station (e.g. Transect, Thalwey, intermediate)
3 thl_Station | TransectMame [ Fareign key fram thl_Transect
4 thl_Station TransectDirection [ Direction to transect (upstream or downstream) .
& thl_Station | BankReference [ |WWhen defining left and right bank, are you looking upstream ar dow
B thl_Station Station BF_PROF Mame of station as assigned by researcher
7 thl_Station DistanceFramTransect [ Distance to transect
B thl_Station DistanceFromLeftBank [ Distance from left bank
9 thl_Station | BarPresent [ |Is & mid-channel bar present?
100 thl_Station Diry [ I5 the channel dry?
11 thl_Statian StationvWettedDepth (WWET _DEPTH  Wetted depth at station
12 thl_Station StationEmbeddedness EMBED Embeddedness at station
13 thl_Statian .StatfonSuhstrateType |SIZE CLE | Substrate type or size class observed at station
14 thl_Statian StationMotes | Camments 08 |Mates about this station
14 thl_Statian StationMeasurementhotes [ Motes about your station measurement
5 thl_Transect LeftBankfulHeight LB BEH Left Bank Bankfull Height
B thl_Transect | RightBankfulHeight |RE_EH | Right Bank Bankfull Height
7 thl_Transect LeftBankStability Stability Stability of left bank
8 thl Transect RightBankStahility Stability Stability of right bank
9 thl_Transect LeftBankUnderCut Undercut Length of undercut an left bank
10 thl_Transect RightBanklUnderCut | Undercut | Length of undercut an right bank

A4 4l Tuo [Y T RN Y PR Ty N AT AN LN T R Ty

Record; 14 4 | T k] of 26 ‘|




Metadata: Data Dictionaries can manage the
community’s data flow -- Attributes

/ 5 Review Attribute

4 TakleMame Itbl_StatiDn Altibutelrder ProtocolName
AttributeMame IStatiDnSubstrateType | 13

AttributeDezcription |Substrate twpe or zize clags obzerved at station M ethodM ame

DataType ITe:-:t Expectedl owerR ange i Attributedliaz ISIZE_ELS
Attributell nitz I Expected)pperFange i AttributeDefaulty alus | Record Created
.&ttnbuteDemmaIsI AttrlbutEMlnlmumI ﬂttnbu.te.-'-‘-.llml\.lr.'lull Record Updated
Attrbutelength I 2 Attributetd axirum I Attributeiisible I

AttributeMotes

|

Code Yalues

Order | Code Value | DomainCode | Description =
id g Cobbles CB > B4 to 250 mm; Tennis ball to Basketball size
] 9 Fines [F] | = 0.06 mm; Silt, clay, muck and nat gritty between fingers _
] B Course Gravel | GC | > 16 to B4 mm; Marble to tennis ball size _
I 7 Fine Gravel  GF > 2o 16 mrm; Ladybug to marble size |
L | 3 Hardpan HF = 4000mm; Firm, consolidated fine substrate
[ 11| Other aT |Concrete, metal, tires, car bodies, etc
] Q:Ru_ug_h Bedrock |RR | = 4000mm: Rough surface rock bigger than a car
|| 1 Smooth Bedrock RS = 4000mm, Smaoth surface rack bigger than a car |
L | 8 Sand SA = 0.06 to 2 mm; Smaller than ladybug size, but visible as particles and gritty between fingers -
i | _>I_I

Record: Hl 4 ” 1] = IH |H1'EI af 1 {Filkered)




25,000 Habitat Restoration Projects Across
the Pacific Northwest




25,000 Habitat Restoration Projects Across
the Pacific Northwest with a Data Dictionary
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The Salmon World with and

without Data Dictionaries

e Examples of the utility/power of going
through the data dictionary process

 Doesn’t solve everything, but helps go a long
way with the data -> information transition



ISEMP’s Aguatic Resources Schema

Normalizing obsevation data storage

Statistical

Design J l
d Data A
Collection - ™
4 R Fish
Protocol Event
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\_ /
SRR S /
Site ?




Water, Quality Template [wersion 2.1) - [Relationships]
Jﬂﬁ File Edit View Relationships Tools ‘Window Help

DB ESRAY| iR %" 8 X BE-

@ .

rqtbl_Project

ProjectID
Projectame
CoordinatorMame
CoordinatorAgency
CoordinatorPhone
Motes

rqtbl_S5ite

Siteld

SkeName
SiteLocationDescription
SiteLatitudeDD
SiteLongitudebD
StreamMame
HydrographyLaver
HydrolID
Drainagedrea
Elewation

MOBL SikeMarne
Mokes

rgtbhl_DataCollectionEvent

DataCollectionEventID
Deefame

SikeMame
DataCollectorMame
AktributeMeasured
SampleInkerval
LoggerDeployment3tart
LoggerDeploymentEnd
LoggerID

Loggerflake
Loggeriodel
Protocolduthor
ProtocolStartDate
ProtocolDocument
Protocolversion
ProtocolModifiedFrom
TextFileBackilp
StaretIDMumber
Submitted ToMOAA
Motes

optbl_Temperature

TemperahurelD
Deellame

[Date
SampleDateTime
Temperature
nit=s

Motes

SampleDateTime
pH

optbl_Turbidity

SampleDateTime
Turbidity

Units

Motes

optbl_TotalDissolvedSolids

TotalDissolvedSoldsID
DelMarne

Dake

SampleDateTime

Units
TotalDissolved3olids
MNokes

Uniks

MNokes

optbl_Dissolve dOxygen
DissolvedCroygeniD
Dcellame

[ate
SamplebateTime
DissolvedOxyvgen
nit=s

Motes

optbl_DissolvedOxygenSatur...
DissobvedOnygenSaturationD
DceMame

Datke

SampleDateTime
DissolvedioxygenSaturation

Units

Motes

optbl_SpecificConductivity
oo || SPEdRcConductivityID

DeelMarne

Date

SampleDateTime
SpecificConduckivity

nit=s

Mates

|Reau:|3.-'
-

[ [ [ [ |

rur |
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Site Data
Collection
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ISEMP Data Management System
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Observation Data Summary

John Day: thousands of Excel files ~ 10 MS Access database:

Wenatchee: 4 years of monitoring data into 7 databases
(one per survey type)

Entiat: 100 potential restoration sites managed in one gdb

*Spend our time improving metadata rather than
reformatting datasets*



Data management toolbox

Aguatic Resources Schema and template databases

2. Centralized data repository (STEM)
Data storage
Metadata tracking
Data analysis

3. Metadata tracking
Library of protocols, methods and attributes



Data Management Toolbox

5. Summary and analysis tools
Library of analysis queries and definitions

6. Tools for data distribution
Web interface database
General project website
Geo-databases



In Summary

e Current methods of storing data is inefficient for
regional analyses and conclusions

— Data flows
— Data storage tools

e Current datasets can be useful but takes time
e Start small.

Organize once and analyze a thousand times.
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