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Nearly 1/3 of all viable fish and wildlife
tide-flat habitat in Willapa Bay is
Infested with Spartina alterniflora.

The bay supports shellfish and
fin fisheries as well as the Willapa
National Wildlife Refuge.

% A

At risk:
biological
diversity,
the local

economy...

University of Washington Olympic Natural Resources Center GIS




Methods used to control the infestation

We use GIS for:
Bay-wide planning
Site-specific planning

Communication among stakeholders
And the public
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Providing spatially explicit tide prediction
maps for chemical applications

Showing when, where and for how long plants will be exposed for treatments

Minimize
treatment
Impact

Optimize
treatment
efficacy
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Determining appropriate areas and times for
chemical applications

Environmental Factors:

Plant growth

Properties of Chemicals

Tides




Plant Growth and Chemical Properties
Plant Growth

Early season
plants very short, treatment of plant low on tideflats more difficult

Late season
plants much taller, treatment of plants low on tideflats much easier

% Spartina Control

>7 hrs
.
% 4-Thrs
;|

4-7hrs

imazapyr .

glyphosate

*Spray volume <200 I/ha

Efficacy comparison for 1.68 kg/ha imazapyr and
8.4 kg/ha glyphosate as a function of dry times*

Research by Dr. Kim Patten, W5U Long Beach

Chemical Properties

Different chemicals need
different minimum exposure
times

Leaves must be dry
a certain amount
of time to give the
herbicide time to

affect the plant
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The Tides

No fixed patterns

« Treatable areas change daily

Tide timing varies across the bay

« Timing varies by approximately 1 hour
depending on distance from the mouth
of the bay

Water levels vary across the bay

Levels can vary by more than 3 feet
at any given time

Levels become more extreme in
channel / sloughs as well as areas
farther from the mouth
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Preparation for Mapping

Understanding the Environment

Plant growth
Properties of Chemicals

Tides

Available Data

LIDAR Terrain Data
NOAA NOS Tide Prediction Data




Using a Common Elevation Reference

Different terrain data use different
elevation datums

 LIDAR derived terrain model
elevation datum is NAVYD88

* NOAA NOS Tide Prediction
stations datum is MLLW
(Mean Lower Lowest Water)

The Solution
« Adjust terrain model elevations to

MLLW to match the tide prediction & W B P Lorg o
data b

é‘ Maselle Rver swng oz oo
2

i §
We can then “flood” the terrain <
model using “water” whose surface
Is interpolated from NOAA NOS tide
prediction stations.

A Mazallz Rivar, £ mriles =
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Referencing the Terrain Data

Tide Datums vary from location to location

Aberdesn Benchmark
Example of Variations
in Lecal Tidal Datums

TokePoind Benchmark

Only 4 stations in Willapa Bay have
NAVDS88 elevations
relative local MLLW datum
(NOS/NGS Leveling Data Points)

All heights refer to the number of feet a particular datum {whether tidal or geodetic) are

relative to the MLLW datum. Tidaldatums are computed from tide gauge measurements. Helght
differences between MLLW and gecd etic datums are derived from leveling from a tidal benchmark
{A) (to which the tidal datums are referenced) to a gecd etic benchmark (B), and comparing heights.

{Physical location of tidal daturns)

|

NGYD 29

NAYD 88
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Referencing the Base Terrain Data

Toke Point
Nahcotta Station South Bend
Station Station
NAVDS88
Datum Plane

Naselle River I S
Swing Bridge Station”_
—

Local MLLW
_ -2.4 dm
Local MLLW

Local MLLW V

-4.1dm

- MLLW
Lc_ﬂﬁl_smdt;w Datum Plane

\4

We interpolated a correction surface
based on those 4 stations, then
adjusted the terrain model’s
NAVD88 elevations to MLLW.

University of Washington Olympic Natural Resources Center GIS




Validating the MLLW-Referenced Terrain Model

Compare
__ , the terrain
Capture a water line | model
with a time and location PR at each
at each point using GPS . location with
Error Betara Hevisian | a Surface
Each point on the water lineis a - 05-1 Fect 4N ' representing
point where the water's surface o 152 Feet ] : the tide at
intersects the terrain. 25 Fa each time.

:ﬂ..lie.r ::HE".-'IEIEI A n y

0-05 Fest

05-1 Feet difference is

1-13 Fest

it 1 | an error.

5-4 Feet il ooy i
=t Ohsenved Water Levll ol 1 . We aS S I g n
Deep Water

: | this error

No Data

value to
Pt , each GPS
s D;_;%;*Tmp Point WLTS :_ - p0| nt, then
N ' interpolate an
‘error surface’
South Bank Willapa & J _ 1 ) . and adeSt the
b ) ) terrain model.
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Validating the MLLW-Referenced Terrain Model

¥ - Water Level (Fest above MLLW ) from queries on each points' respective waler surface
¥ - Emor in Feet

Blue - Errors by point on Original MLLW Gnd

Red - Ermors by point on Revised MLLW Grid
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Figure 9. Ervor clouds before (blue) and after (red) corrections

The 6™ order regression curves and linear regressions were done using Excel. the software used for creating these xy scatter
plots. They x axis 1s the water level at each point. obtained by querying that point’s water “snapshot™ and remains the same
for both error clouds, The v-axis is the difference between that water level and the respective terrain models.
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Gathering Tide Prediction Data

* Data on the Cheap

We needed high temporal resolution prediction data for as many locations as
we could get. We evaluated different free and for-purchase software
packages. Of all the tide prediction programs offered, we found Nobeltec's
Tides & Currents (T&C) software to be most consistent with NOAA'’s tide
predictions.

* Tide Station Updates
Last year, NOAA updated to the 1983-2001 tidal Epoch from the 1960-1978
Epoch used in previous years. Not all stations were updated. In addition,

they dropped 1 of 12 stations that provides hourly tide predictions. As of
April 1, their new web page is http://www.tidesandcurrents.noaa.gov

* Whose Data Is Best?

To save time and money, we adapted NOAA CO-OPS data as the “gold
standard” for six-minute and hourly prediction data. Hereis a short
description of the data we work with:

Type Availability Number of Stations
Six-minute On-the-fly 3

Hourly Published Tables 11

Parameters Published Tables 11




Generating Monthly Overview Charts

Our program downloads,
assembles, and generates tabular
compilations used to generate
monthly charts in Microsoft Excel

2400 Time (PDT) June 2006 - 6 Hour Exposures

Longer exposures will overlay, extending before and
after the approximate times shown. The quality of
these exposures will be correspondingly similar
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« Download data and
populate station points for
the 3 stations available

* Tide level algorithm
generates data for other 8
stations and populates
those station points

Generate tide plot views
for AM and PM lows

* Interpolate surfaces to
simulate the desired
exposure duration

Output text tables start
and end times for each
station

» Generate raw maps to be
refined cartographically
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How It works!

Start with the MLLW referenced A Spartina stem height grid is
LiDAR terrain model overlaid onto the terrain model

Exposed and Treatable

18 inches above water

Water Level

Submérged Untreatable

Untreatable

“Flood” the terrain model with Anything 18" above the
the interpolated water surface water surface is

exposed and treatable
for the desired duration.
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Tidal Exposure Duration Maps:
The Final Product




Willapa Bay
Tidal Exposure
Durations for
July 3, 2004
1.5' plant height

For the times and locations
indicated below, the water

avel will be 18" below the
top of plants.
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