Elevation and Vegetation
Relationships

In the Lower Columbia River and

Estuary

Amy B. Borde, Kathryn L. Sobocinski, Heida L.
Diefenderfer, Shon A. Zimmerman, and Ronald M. Thom

Pacific Northwest National Laboratory,
Marine Sciences Laboratory
Sequim, WA, USA

Pacific Northwest
National Labﬂl'atﬂl‘}'

Ba"elle Llps Deilwnf “fE nergy



e

y

i
Lower

Col




Longitudinal
Gradient

Lateral
Gradient

Battelle

Conceptual Model

Hydrology

Wetland

Position

Vegetation
Distribution

Channel
Morphology

Fish Access

Pacific Northwest
National Laboratory
Operated by Battelle for the
U5, Department of Energy



Factors Affecting Vegetation Distribution
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Factors Affecting Vegetation Distribution

® Hydrology

River flows
m Changes longitudinally
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Factors Affecting Vegetation Elevation
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® Hydrology

River flows
m Changes longitudinally
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Factors Affecting Vegetation Elevation
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® Hydrology

River Flows
m Seasonal variability
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Factors Affecting Vegetation Elevation

® Elevation
From river mouth to dam

From main channel up the
floodplain
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Other Considerations

® Tidal Datum — Mean Lower Low Water (MLLW)
based on data collected at tidal benchmarks over a
19-year period

® Fixed geodetic datums — based on fixed set of
constants

North American Vertical Datum-1988 (NAVD88)
CRD - Columbia River Datum

Tidal benchmark information and datum correction information is available at:
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http://tidesandcurrents.noaa.gov/

Other Considerations

® Online Positioning User Service (OPUS) Derived

Benchmarks
® [ocal Benchmarks Crims _ Kandoll
Elevation Local BM (m-NAVD-88) 2.332 1.849
Elevation OPUS BM (m-NAVD-88) 2.269 1.684
Difference (m) 0.063 0.166
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Study Sites

® Tidally influenced wetlands from the mouth to
Bonneville Dam

® Types
Forested wetlands or Swamps
Shrub/scrub

Emergent marshes
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Methods

® Conducted elevation surveys in
conjunction with vegetation
surveys

® Data collected along transects
using systematic sampling with a
random start

® Elevation collected with Real
Time Kinematic (RTK) GPS, with
auto level for areas of high tree
cover

® Referenced to NAVD88

® Water level sensors were placed
at a subset of sites to evaluate
hydrology
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Elevation (m, NAVDSS8)
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Average Species Elevations by Reach
Relative to CRD
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Restored Diked Area vs. Reference Area

Plant Species Elevation (Vera)

Reference

Restoration
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Vegetation Elevation (Crims Is.)

Crims Island

Restoration

® Crims Island Restoration

Elevation (m, NAVD88)

Crims Island Reference

; ¢ 0 50 100 200 300 400
Marsh Area : Meters

(Elevation, m)
Open water & submerged aquatic vegetation (-0.795 - 1.29)
; Low marsh (1.29 - 2.28)
g - Low & high marsh (2.26 - 2.48)
High marsh (2.48 - 2.80)
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Implications for Restoration

Elevations of reference areas can provide
Information for restoration planning

® Swamps

Increase microtopography to
replicate conditions in
reference areas

® Marshes

Manage for invasive species
(e.g. Reed canary grass)

® Created areas

Manipulate elevation to target
elevations
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Implications for Restoration

Elevation can explain some differences between
restoration and reference areas

® Diked areas

Lower elevations

Reduced
microtopography

® Created areas

Differences may not be
due to elevation
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Conclusions and Recommendations

® Important to collect data relative to known datum
NAVDS88 allows comparison with other regions
CRD allow comparison within region

® Elevation linked with hydrology drives vegetation
distribution and channel morphology

® Knowledge of vegetation elevations can improve
restoration success

® Emerging dataset will improve as data continue to
be collected and evaluated
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