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Outline

ÅCottonwood (Populus sp.) 

ÅRiparian-specific traits

ÅLifecycle requirements

ÅWhere and why? Why not?

ÅCottonwood as an indicator species
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What are cottonwood and why are 
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Recurrent themes

ÅCottonwood (Populus sp.):

ïFoundation species

ïRely on/alter hydrogeomorphic processes

ïLarge wood, shade, roughness

ïAquatic & terrestrial habitat 

ïInputs to aquatic food webs

ïFull sensory experience
l'essence

de
Populus



Populus 
trichocarpa Populus

angustifolia

Populus fremontii

Populus deltoides

Populus balsamifera



The take-away

ÅCottonwood species, with obligate 
riparian traits and a lifecycle adapted to 
natural flow and sediment regimes, are 
the riparian tree species.



Traits: Specifically 
adapted to floods 
and floodplains

ÅHydrochory: water-dispersed 
seeds (flow)

ÅSeed dispersal timing (flow)

ÅRapid root growth (flow)

ÅFlexible stems (flooding)

ÅFlood tolerance (flooding)

ÅAdventitious roots (flooding, 
burial)

ÅResprouting (burial, breakage, 
herbivory)

ÅSeed quantity (hedge against 
recurrent disturbance)

Left photos from: www.estuarypartnership.org

Bottom right photo: Seattle Times



What do cottonwood 
need to establish?

ÅSeed source

ÅRelatively natural flood regime

ÅPeriodic - regular flooding

ÅFlood timing and drawdown during 
seed set and dispersal

ÅάwƛƎƘǘ-ǎƛȊŜŘέ ŦƭƻƻŘ 

ÅάwƛƎƘǘ ǎƛȊŜŘέ ōŀǎŜŦƭƻǿ

ÅRelatively natural sediment regime

ÅErosion

ÅDeposition



Seed dispersal, germination, & 
establishment



Establishment within a reach

Active 
floodplain

Inactive 
floodplain

Seed sink 
zone

Colonizing 
seedlings

Frequent 
flooding

Mature 
trees

Seed 
source zone

Less 
frequent 
flooding

Sediment 
reworked 

infrequently

Sediment 
reworked 
frequently

Stillaguamish River, WA ςSeptember 2010



Establishment: 
reach scale

1990 2011 2022

Stillaguamish River below Arlington, WA



Establishment: 
watershed

ÅLaterally unconfined floodplain
ÅNatural flood regime
ÅMagnitude
ÅTiming

ÅNatural sediment regime
ÅDiverse floodplain landforms
ÅActive terraces
ÅBars
Å Islands

Entiat River, WA
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Why do cottonwood forests fail to 
establish or persist?

ÅAlteration of:
ïSeed source
ÅNo mature trees

ïFlood regime
ÅToo wet or dry
ÅToo early or late

ïSediment regime
ÅWrong size
ÅNot enough

ïLoss of floodplain 
connectivity
ÅHigh, dry inactive 

landforms
ÅUpland competition



Recruitment limitation: Yakima River, WA

LƴŎǊŜŀǎŜŘ ōŀǎŜ Ŧƭƻǿ ŀƴŘ ǊŜŘǳŎŜŘ άƭŀǊƎŜέ 
flood magnitude stopped recruitment

Pre-dam

Post-dam

Increased flow 
for irrigation



Recruitment limitation: around the West
Columbia River below Grand Coulee Dam WA

July 2021

San Joaquin River below Friant Dam CA

July 2015



So, what are cottonwood telling us?

ÅIf we have healthy 
flow and sediment 
regimes

ÅWhen and where our 
rivers have room to 
ǿƻǊƪΧŀƴŘ ǎǳōǎǘǊŀǘŜ ǘƻ 
work with

ÅHow to work together

ÅResilience


