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Hydrology
• Evaluate differences in growing season and daily 

marsh inundation among the sites across years

Vegetation
• Compare species abundances, diversity, and 

similarity across sites and years

Sediment accretion and erosion
• Calculate the accretion and erosion rates across 

the sites by year 
• Sediment dynamics and SLR Implications

Biomass
• Compare summer and winter biomass across 

sites and years, identify biomass export
• Evaluate detritus and biomass quality and 

quantity

EMP Habitat Objectives



Ilwaco – EMP

Whites – EMP

Welch - EMP

Campbell Slough– EMP

Franz Lake– EMP

Cunningham Lake - EMP

Two additional sites are monitored
for a more limited suite of metrics:

• Cunningham Lake (habitat 
conditions)

• Steamboat Slough (biomass/flux)
  

2012 – Now: 5 sentinel sites represent 
estuarine-tidal freshwater continuum: 

• Ilwaco Slough (Reach A) 
• Welch Island (Reach B) 
• Whites Island (Reach C)
• Campbell Slough (Reach F)
• Franz Lake (Reach H) 



2023 Summer Habitat 
Sampling Stats

• 900 plots of detailed plant community data recorded

• 4,800 soil measurements recorded

• 1,100 sediment accretion and erosion measurements 
taken

• 400 bags of above-ground biomass collected

• ~45 data loggers (~450,000 water depth and 
temperature measurements) swapped

• 250 Ground Control Points laid

• 8 TB of drone data collected

• 1500 ground elevations surveyed

• 50+ miles hiked while collecting these data this 
summer

Steamboat 2022

Franz Lake 2022

West Sand Island, 2023



2023 EMP Hybrid Report

• Combination of written report and Tableau 
dashboard

• Written report includes
• Brief Executive Summary 
• Background and Methods, static results and 

discussion
• Links to tableau dashboards

• Tableau Dashboards
• Standalone tableau dashes for research 

focus showing detailed results and 
discussions

• All dashes are interlinked allowing for easy 
navigation



Habitat Structure Dashboard

https://public.tableau.com/app/profile/ecosystem.monitoring.progr
am/viz/HabitatStructure/WelcometotheHabitatMetricsEcosystemM
onitoringDashboard

https://public.tableau.com/app/profile/ecosystem.monitoring.program/viz/HabitatStructure/WelcometotheHabitatMetricsEcosystemMonitoringDashboard
https://public.tableau.com/app/profile/ecosystem.monitoring.program/viz/HabitatStructure/WelcometotheHabitatMetricsEcosystemMonitoringDashboard
https://public.tableau.com/app/profile/ecosystem.monitoring.program/viz/HabitatStructure/WelcometotheHabitatMetricsEcosystemMonitoringDashboard


Habitat Structure Data Inventory

• Metrics include:

• Hydrology – most data available from 2008. 
Steamboat slough from 2020

• Sediment Accretion – consistent measurements 
from 2012

• Vegetation Plot data – Campbell and Cunningham 
data from 2008. Welch Island from 2012.

• Soil chemistry – included in 2017

• Biomass (Primary productivity) – inventory shows 
the evolution of monitoring into the protocol we 
follow today,



Hydrology dashboard

Key features -

• Hydrographs

• Percent 
exceedance 
overlayed on 
elevation 
histogram

• Habitat 
Opportunity 
Analysis



Sediment Accretion Dashboard

Key features – 

• Interactive map of sites – toggle between sites to see 
net accretion rates in high and low marsh areas. 

 Cntrl+click allows the selection of multiple sites.

• Location of sed benches at the site.

• Comparison of net accretion rates with USACE Army 
Corps SLR Scenarios



Trends in sediment 
accretion and erosion 

and Implications of 
SLR in tidal wetlands 

of the LCRE

• Net Accretion/Erosion rates of 
trend sites were compared to 
Sea Level Rise Scenarios.

• USACE's 2020 Lower 
Columbia River Adaptive 
Hydraulics (AdH) Model 
Scenarios 

• Each site, except for Franz 
Lake, is accreting slower than 
the most extreme forecasted 
sea level rise scenarios. 

(Pevey et al. 2020 model) 



Soil Development Dashboard

• Key features – 
• Interactive map of sites – toggle between sites to see 

various soil parameters.

• Data collection since 2017, available for 2017, 2018, 
2021, 2022.

• Opportunity to understand the biogeochemical 
template required for successful native plant 
community establishment.

• Link to poster showing results of soil monitoring





Plant Community Development Dashboard

Key features –

• Toggle between sites on 
the map to see the 
locations of survey grids 
and plant cover.

• Shannon diversity index 
across all sites and survey 
years



Biomass Analysis Dashboard

Key features

• Sampling locations 
by site

• Dry weights by 
species and 
living/dead

• Chemical 
compositions of 
dominant species 



Publications and Data Synthesis

Transitioning into a hybrid report

• Multispectral UAV Data for Wetland Plant Community 
Mapping: Predicting and Evaluating Restoration Impacts: 
A case study of Wallooskee - published online

• Ecological implications of restored tidal wetland 
topographic heterogeneity. - Wallooskee Mound Study 

• Ecological drivers of Reed canarygrass dominance across 
the lower Columbia River Estuary

• Trends in sediment accretion and erosion in tidal wetlands 
of the LCRE

• Implications of SLR on sediment dynamics in wetlands of 
LCRE

• Trends in wetland plant biomass and detritus quality in the 
tidal wetlands of the CRE

Update on Manuscripts In-prep: 



WHAT’S NEXT?

• Synthesis of long-term habitat status and trends 
data in Tableau

• Further investigations of wetland plant community 
and biomass dynamics and their relationship to 
annual and seasonal river discharge, WSE, salinity, 
soil conditions, etc. 

• Multispectral and LiDAR Drone Image Analysis for 
site-wide vegetation and salmon habitat 
opportunity models



Option 1

True color image

Elevation classification

Habitat type classification

Salmon Opportunity in the CRE: 
applications with multispectral and 
high-density LiDAR UAV data

• 755 million points within the LiDAR 
point cloud

• 2.5 million points in True color 
image

• Point density of 850 points per 
square meter

• Accuracy of 3cm vertical, 2.5cm 
horizontal

Stay tuned..

Wallooskee-Youngs 2023 LiDAR Flight



2023 Field 
Crew: 
Sarah Kidd, Ian 
Edgar, Derek 
Marquis, 
Andrea 
Hurzeler, Max 
Stecher, April 
Silva, Narayan 
Elasmar, Jodi 
Reed, Kim 
Biofra

Thank you! Questions?
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