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MONITORING —
PROGRAM LEVEL i

Ecosystem Monitoring Program (EMP)

» Status and trends monitoring of
ecosystem condition — suite of
reference sites throughout the estuary

Action Effectiveness Monitoring &
Research Program (AEMR)
» Evaluation of restoration actions- if

projects achieve the goals of the
project, inform adaptive management

Overarching Goals

» Improve our understanding of the ecology
of the estuary so we may continue to
inform and improve our restoration and

conservation efforts!
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Need for a Proper Data-Sharing
Management System

HEY, LOOK, WE HAVE A BUMCH
OF DATAL I™ GONNA, ANALYZE IT,

MO, YOU FOOL! THAT WILL
ONLY CREATE MORE DATA!
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SOFTWARE OPTIONS AND CONSIDERATIONS

e =

Excel MS Access, mySQL, ArcPro, R, Python, MATLAB, SASS, Tableau
ArcCatalog - etc. Exploratory, etc.

/- Data Limits - What data limits are imposed (such as Excel’'s row limits) \
= Database Capacity — Does it provide a structure for storing and connecting data?

= Accessibility and Ease of Use — How hard is it for someone to use?
= QA/QC, Analysis, Visualization Capacity — Can you edit/analyze/graph your datae
= Mapping and Geospatial Analysis — Can you make maps and geolocate your datae

= Collaboration — Easy to share with otherse (Proprietary data formatse Software
requirementse)

= Online/Desktop Data Sharing — How easy is it fo access and present data — online data
hosting?

\- Costs - How expensive is the softwaree Does everyone need to purchase the software /

to collaboratee




Excel:¥
SOFTWARE CONSIDERATIONS |

@ Data Limits, Challenges with
Time Series Data

MS Access, mySQL, ArcPro, | want to use
Excel as a database

ArcCatalog - etc. %
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R, Python, MATLAB, SASS, Exploratory, etc.




SOFTWARE CONSIDERATIONS

@ Data Limits, Challenges with
Time Series Data

MS Access, mySQL, MongoDB — Great options but require
substantial time and knowledge to set up well

s .
“ Arc Products — While story maps exist, the program is best
N | o f . . .

saved for specific geospatial analyses, not timeseries data

MS Access, mySQL, ArcPro,
ArcCatalog - etc.

" MISTAKE WITH:
FILEDIALOG IN ACCESS

R, Python, MATLAB, SASS, Exploratory, etc. "
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SOFTWARE CONSIDERATIONS

@ Data Limits, Challenges with
Time Series Data

Excel

When | wrote this code,
only God & | understood
what it did.

Now.....

MS Access, mySQL, MongoDB — Great options but
only God knows.

(oo | require substantial time and knowledge to set up well
s @

“ Arc Products — While story maps exist, the program is best
N | o[ . . .
saved for specific geospatial analyses, not timeseries data

ILL HAVE\YOU/KNOWTHAT{1USED
RSTUDIO

MS Access, mySQL, ArcPro,
ArcCatalog - etc.

Coding isn’t for everyone

R, Python, MATLAB, SASS, Exploratory, etc.




AN

= Tableau: SOFTWARE OPTIONS AND CONSIDERATIONS

No data limits

Use databases across multiple projects; no information
repeating required

No required coding knowledge/ Low barrier for entry

Easy Data Visualization and Analysis - Can import/use R
and Python code and pivot inside Tableau

Includes Geospatial Data Management, Mapping and
Analysis

Easy collaboration and dissemination of results
No Application Required (can be used via web browser)

Cost: Varies — but can be FREE for most collaborative
needs

More info: https://www.tableau.com/why-tableau/what-is-tableau

-

+++ Tableau
¥ Desktop

Desktop (Personal) = Varies Desktop Application is
Online (Professional) = Varies completely free of cost!

Desktop Application is
completely free of cost!



https://www.tableau.com/why-tableau/what-is-tableau

Vegetation Development Example

Based on AEMR report

Designed for Monitoring and Adaptive Management Plans (MAMP)

® 2025 Mapbox @ OpenStreetMap

Project Name Common
Campbell Slough
Cunningham Lake
Daggett Point
Dibblee
Flight's End
Franz Lake
lwaco Slough
La Center Phase 2
La Center Wetlands
MCNA
Morth Unit Ph 1 Ruby
Reed Island
Steigerwald
Wallacut River
Wallooskee-Youngs
Welch Island
Whites Island

Vegetation Data Download

Action Guide:

1. Toggle the Project Name to the site of interest.

2. Next, adjust the date filter to the dates of interest

3. Click "Download to Excel” to download the data

4. Click "Return to Analysis Page” to return to the initial page.

Authors must be contacted before data use --
monitoring@estuarypartnership.org.

to dewnload the inform

t may take

minute tion, depending on the size of the

download. Try shortening the timespan or reducing the number of sites if you are

running inte issues downloading data

Download to Excel
Return to Analysis Page

Authors must be contacted before data use - monitoring@estuarypartnership.org

All data are provisionary. While every effort has been made to ensure data accuracy, we take no responsibility for errors. If an error is
Ffound or suspected, please let us know and we will address it.

Vegetation data collected by LCEP 201 7-present: PNNL 2008-2017
Data curated by | Edgar and 5. Kidd.

Suggested Data Citation: . Edgar, D. Marguis, 5. Kidd, 5. Rao, M. Schwartz, € Corbett, A. Borde; Ecosystem Monitoring Program and
Action Effectiveness Monitoring and Research Level 2 Data. 2025. Prepared by the Lower Columbia Estuary Partnership for the Bonneville
Power Administration. Available from the lower Columbia Estuary Partnership, Portland. OR and for download through Tableau Public.

Methods citation: Kidd, S., I. Edgar, 5. Rao, A. Silva. 2023. Chapter 5.1 Plant Community Monitoring for Tracking Detailed Plant Species
Composition. In: Protocols for Monitoring Juvenile Salmonid Habitats in the Lower Columbia River Estuary. Edited by Kidd, 5., |. Edgar, 5.

Rao, and A. Silva, pp. 86-91. hittps //www. estuaryparinership.org/our-wo.

g
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Vegetation Development

_ Project Name Common Action Effectivness Group
k here to download data Campbell Slough Site Locations Ml Dibblee

Cunningham Lake Kandoll

Vegetation Transect Locations Daggett Point I Le Center
Dibblee ) h

North Unit

Dibblee Slough e o
Flight's End .. I Palensky
Franz Lake Sandy River
lwaco Slough ] ¢
JohnR Palensky °

Kandoll Farm

La Center Phase 2
e ©aphor 005 ] W wacoskes
North Unit Ph 1 Ruby
Norh Unic Ph 2 Millinsire — Summary: At each site, we surveyed vegetation cover and composition
Hor ez idaeen nges to habitat struct d to restoration actions
"~y A Detta (dam) Vegetation cover and composition is an indicator of the production of
eamboat Slough anic matter and the detritus produced by decaying vegetation

‘orms the base of the food web for many species in the lower Columbia
River and estuary (Borde et al. 2010, Maier and Simenstad 2009)
Vegetation plot elevation was recorded to track the effectiveness of
owering marsh elevations (i.e., soil scrape down) to control invasive
vegetation, track loc /, and promote native plant species
growth. In general, at each site, two vege
monitoring areas are established - one in an area directly impacted by
restoration actions (e.0., Palensky Snipe Lake - PSL) and one in 2n arez
ndirectly impacted by restoration actions (e.g., Palensky Bur Reed
Lake - PBRL). Two vegetation sampling areas provide an overview of
overall site condition pre- and postrestoration. The data is generally
paired with a nearby un-impacted reference site (¢.g., MC

0 asses:

on

)

483% For more information about a specific site, please go to the site
specific dashboard

9% Relative Cover

Methods for data collection can be found here: Kidd, S . | Edgar, S
silva (Eds.). 2023. Protocols for Monitoring Juvenile Salmonid Habi
Lower Columbia River Estuary. Portland, Oregon: L
Partnership. hitps://wu v D org/
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Reed Island & Steigerwald Relative Cover by Species and Status - Organized by Paired Mean % Abundance across
Restoration and Reference Site

2019 2020 2021
Reed Island | Reed Steigerwald

RE
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Phalaris arundinacea

open water
bare ground bare ground 0.7%
Eleocharis palustris Common spikerush

detritus detritus

Leersia oryzoides

Polygonum amphibium

Ludwigia palustris
Carex lyngbyei
Juncus oxymeris
Sagittaria latifolia
Lotus corniculatus
Equisetum palustra
Agrostis exarata

T.ah‘e Legend Percent Reed Canarygrass by Elevation Band; 2019
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Developed for Bonneville Power Administration
<

Edgar, , Sarah Kidd, Sneha Rao ) Lower Columbia
- ceEe e Estuary
Partnership




Tableau

Public

- @

Action Effectiveness Monitoring and Research Dashboards

Wetland Monitoring Leads in the Lower Columbia Estuary at Lower Columbia Estuary Partnership | Portland, Oregon, United States

for coordination, menitoring, and data mana
Read more

Edit Profile
Vizzes Favorites Following Followers Hidden Stats

Organize Your Vizzes

BTN LHTRNES MOTOMNG M
Pessunru [NEMRE 2020 2524 e

- B 2 _ :
2023 - 2025: BPA Action Vegetation Analysis and Data West Sand Island Restoration 2020 & 2021 BPA Action
Effectiveness Monitoring and... Download Project Research Dashboard Effectiveness Monitoring and...
Action Effectiveness Monitoring and.. Action Effectiveness Monitoring and.. Action Effectiveness Monitoring and.. Action Effectiveness Monitoring and...
950 © 455 see 950 © 13 see 750 @31 see Y0 @ 49 see
he Wallacut Slough Restoration Project Research Dashboard Welcome to the Ruby Lake Restoration Project Research Dashboard Walcome to the Steigerwabd Lake National Wildlife Refuge Restaration Project Resesrch

https://public.tableau.com/app/profile/aemr.epmonitoring/vizzes




AEMR
Analyses

Relative Cover by Living,
Dead, bare ground, open
water

Key metric for restoration
success

Was the restoration action
successful?

B
% Relative Cover

Reed Island & Steigerwald Relative Cover by Habitat Type
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AEMR
Analyses

Relative Cover of Native, Non-
Native, and bare ground

Key metric for healthy vegetation
habitat.

Is adaptive management
needed?

Reed Island & Steigerwald Relative Cover by Native Status
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Non-Native

Bare Ground
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Reed Island & Steigerwald Relative Cover by Species and Status - Organized by Paired Mean % Abunc

Reference Site

Phalaris arundinacea
open water

bare ground
Eleocharis palustris
detritus

Leersia oryzoides
Polygonum amphibium
Ludwigia palustris
Carex lyngbyei
Juncus oxymeris
Sagittaria latifolia
Lotus corniculatus

Equisetum palustre

open water
bare ground
Commeon spikerush
detritus
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False loosestrife
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Relative Cover of
each species

Vegetation
species list

What species are
at each site?



Create Learn

Connect with the Tableau Community on Slack. Sign up —

Vegetation Analysis and Data Download by Action Effectiveness Monitoring and Research Dashboards |

Vegetation Development

Click here to download data

Vegetation Transect Locations

S Mapbox © 05M

Project Name Common
[ (am

[] Campbell Slough
[] Cunningharm Laks
[] Daggett Point

[] Dibblee

[] Dibblee Slough

[] Flight's End

[] Franz Lake

[] llwaco Slough

[] Jahn R Palensky
[] Kandoll Farm

[] La Center Phase 2
[] La Center Wetlands
[] MCNA

[] North Unit Ph 1 Ruby

[] North Unit Ph 2 Million...
[] North Unit Ph 2 Widge. .

Reed Island

(] Sandy R Delta (dam)
[ Steambost Slough
Steigerwald

VA e Wl e vt Phie

Reed Island & Steigerwald Relative Cover by Habitat Type
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®
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Summary: At each site, we surveyed vegetation cover and composition
to assess changes to habitat structure related to restoration actions.

Site Locations

& Mapbox E 05M

\Vegetation cover and composition is an indicator of the production of
organic matter and the detritus produced by decaying vegetation
forms the base of the food web for many species in the lower Columbia
River and estuary (Borde et al. 2010, Maier and Simenstad 2009).
Vegetation plot elevation was recorded to track the effectiveness of
lowering marsh elevations (i.e., soil scrape down) to control invasive
vegetation, track local hydrology, and promote native plant species
growth. In general, at each restoration site, two vegetation monitoring
areas are established - one in an area directly impacted by restoration
actions (e.g., Palensky Snipe Leke - PSL) and one in an area indirectly
impacted by restoration actions (e.g., Palensky Bur Reed Lake - PERL).
Two vegetation sampling areas provide an overview of overall site
condition pre- and post-restoration. The data is generally paired with a
nearby un-impacted reference site (e.g., MCNA).

For more information about a specific site, please go to the site
specific dashboard.

Methods for data collection can be found here: Kidd, 5., |. Edgar, 5. Rao, and A.

=}
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Explore for
yourself

* Hydrographs

* Habitat Accessibility

e Soil Chemistry

* Sediment accretion

* Vegetation data

* Site specific AEMR reports

e Coming soon: cross sections,
LiDAR-based habitat access,
UAV-based Vegetation models
direct Monitoring and Adaptlve
Management Plan crosswalks

Steigerwald - Gibbons Main Channel 3 Cross-sections - August 2022

©® 2022 Mapbox & OpenStreetMap

Cross-sections - in detail
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Gibbons Main Channel 3 Cross-sections - As builts and August 2022

Mote — x-axis is not to scale. Hover over the LCEP points to view the cooresponding schematic location
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Return to Results Guide

Cross-section data for Gibbons Main Channel 3.

This page features a close look at the main
channel connecting Steigerwald Lake to the
Columbia River. We will be collecting
cross-section data at each of these locations

every year to investigate how

everything is
changing. The As-Built survey collected prior
tothe 2022 freshet while the LCEF survey was
conducted in August

The top plot shows each cross-section taken
graphed horizontally. Note that the X-axis is not
to scale.

The middle plot shows each ground elevation
point taken from the thalweg with & 3rd-degree
polynomial best-fit line drawn. Init, there is a
change in slope around km 0.5 (expected; in the
design)
around km 1.0 {unexpe

ith a wide variety of measurements
ed; not in the design).

The bottom plot shows each cross-section
stacked to easily compare the minimum elevation
at each point. In both of the lower plots, LCEP
surveys are blue while red is the As-Built survey

Click on the image below to vi W
images as well as a full drone flight of the
channel Alternatively, click on the cross-section
to view an image of it.

Navigate to Sediment Accretion

Cross-section Key
. Gibbons Lake Exit Cross section
B Gibbons Pinch point
Gibbons Permanant structure cross section
B Gibbons Logger crosssection
Gibbons US Pit tag cross section
. Gibbons Bridge US Cross section
. Headcut cross section
. Gibbons DS Pit tag Crosssection
. Gibbons Mouth cross section
Point Source
. As Built Survey
B LCEP Survey
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