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The Ecosystem Monitoring 
Program is providing long-
term data about minimally 
disturbed wetland habitat 
in the lower Columbia River 
to develop and inform 
recovery strategies for 
salmonids

Off-channel, wetland habitats



EMP includes water quality data from 2008-present: 16 years 
(spring/summer) 

Temperature

Conductivity

Dissolved 

oxygen

pH

Chlorophyll

mainstem off-channel





Ilwaco marsh and Welch Island





Whites Island





Ridgefield National Wildlife Refuge





Franz Lake National Wildlife Refuge



Water Quality Monitoring – in situ sensors





Number of days exceeding 19oC in the Columbia River mainstem (1994-2022)

EMPWe can identify:

• years that are 

cooler than 

average (Z-

score < 0): 

2012, 2020

• years that are 

warmer than 

average (Z-

score >1, 2): 

2015, 2021



Annual variability in Spring Freshet



Annual variability in Spring Freshet
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Temperature	climatology

Figure	2.2.3.	Box-and-Whisker	plot s	showing	variabilit y	in	t emperat ure	by	mont h	at 	t he	EMP	sit es	over	t he	period	of	2008-2022.	The	shaded	area	indicat es

t emperat ures	above	a	t hreshold	of	19oC.	The	dat a	show	t hat 	at 	Campbell	Slough,	Franz	Lake	Slough,	Welch	Island	and	Whit es	Island,	t he	median	mont hly

t emperat ure	is	above	19oC	for	t he	mont hs	of	July,	August ,	and	Sept ember.

Among the off-channel sites, Campbell Slough and Franz Lake Slough 
exceed 19oC threshold most consistently



At Campbell Slough & Franz Lake Slough temps exceeded 
19oC in some years more than others

Average monthly temperatures



At Campbell Slough & Franz Lake Slough temps exceeded 
19oC in some years more than others

Average monthly temperatures



What have we learned?

Temperature: while summer temperatures can 

exceed 19oC at all sites but Ilwaco, the longest 

periods and hottest temps are seen at Campbell 

and Franz Lake Sloughs



Chlorophyll peaks tend to be observed at 
sites less well-connected to the mainstem



Seasonal cycle in water column productivity



What have we learned?

Chlorophyll: River phytoplankton show seasonal 

changes, with highest densities prior to the 

freshet. In the summer, noxious cyanobacteria 

can grow to high densities, which is detected by 

pigment fluorescence. Phytoplankton densities 

are highest at sites least connected to the river 

mainstem.
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Daily DO saturation data - 2022



Hypoxia resulted 

from receding Spring 

freshet and algal 

bloom coinciding



2023 – Strong relationship 

between decreasing water 

depth and algal blooms

2023 - Hypoxia resulted 

from a combination of 

high water, rapid 

growth of algae, and 

limited air-water 

interaction



2017 – Wet winter and large freshet 



What have we learned?

Dissolved oxygen: DO levels decrease in 

shallow, wetland habitats but this is modulated 

by water depth. During peak flows, there is less 

opportunity for convective exchange and DO 

saturation can decline, especially at Campbell 

and Franz where sites are relatively 

disconnected from mainstem.



Off-channel habitats 2015 vs 2017



Synthesis activities 2023-2024

 Off-channel wetland sites reveal periods of good and poor 

habitat opportunity for juvenile salmonids. 

 Warmer water, algae blooms, and hypoxia develop as a 

result of interrelated effects of size of seasonal freshet 

and degree of connection with mainstem.

 Timing of Spring Freshet with algal blooms and hypoxia 

events as a metric for ecosystem/habitat quality



Project Team 

 Joe Needoba and Tawnya Peterson (OHSU) 

Mainstem and Abiotic Site Conditions

 Narayan Elasmar, April Silva, (CREST) –

Really Awesome!! Field Support! 

 Students and Staff of ESHH
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