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INTRODUCTION AND OBJECTIVES RESULTS

The Interaction between hydrology and geomorphology Is the critical physical
process affecting wetland dynamics. Tidal action influences wetlands at 0 B g o 5
several scales, from seasonal and regional variation in tidal action and salinity
to within marsh variation modified by local geomorphology, such as depth and
duration. This heterogeneity in system processes is reflected in variations of
vegetation diversity and productivity. Brackish tidal wetlands, in particular,
reveal a complex expression of this heterogeneity.
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We wanted to test the hypothesis that the inundation regime, which is affected
by proximity to channels, elevation, tides, drainage characteristics, and salinity,
drives plant heterogeneity in brackish tidal wetlands in San Francisco Bay and
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test this hypOtheS|S= \_Ne needed to _quantlfy both plant dlver_SItY and some (a) spatial density, (b) inverse weighted distance, and (c¢) Euclidean Axis 1 Axis 1
measure of hydrologic heterogeneity. Because heterogeneity in these marshes normalized distance. Fig's Orcination plot of plart rlevé pois ploted with the best  Fig . Orinaton plotof species based an presence and abundarce and
is defined primarily by the tidal channel network, several indices of channel one eleve point and each color-coded GItce 16pIeseis the feaNe  roprasants cpecion at chonmol copon. e 5 /s 1 susdios dose o
- - - distribution of a species across all points. The dominant species, channels. and cluster 3 represents species that are awav from channels.
denSIty and dlstance to Channels were developed and teSted agamSt Table 1. Correlations and biplot scores for each channel density metric. Larger Scirpus marfrfmffs and Sa!fcornfapvfrgfnfca, were Widespr:ead. : SRR HEISE SR I3:ER that A { '
vegetation data at known locations. \We assessed these indices to determine Cofre'a“f’peSpr:ezi[F’t'ﬁ;zﬁfer;?ofgpf;z ﬁesr’:;f’ggigfﬁgfnftmpEI’;F;'O" SCRIES c ational d d o T . Sre——
which most accurately describes plant diversity patterns. — St Seorss CHIPMHIQESNS REMarids valis dieaity |ITQid Shailficl GedlSily ol
ST el aies | aea | AR | Ak 2| A distance estimation methods. The inverse distance weighted grids
Euclidean Normalized Distance | 0528 024 0052 [ -0.18 005 0.009 were the most computationally and time intensive, requiring 8-10
Inverse Distance 0849 0209 0485 | -0289 0044 0.083 _ _ _
METHODS Spatial Density 0743 0306 0593|0253 0064 0101 hours of computer processing. The density grids were the next most
Straight-line Distance 0.83 0535 0021 | 0.283 @ 0.112 0.004 . . o .
— ntensive, requiring an hour to complete the calculations. The
'ﬁzwr Our research focused on one of the six IRWM field sites, Coon Island, Table 2. Ordination scores for plant species based on the CCA model. Negative Axis :uclldean_ dIStan(_:e and straight-line Fjlstance Computat_lons WElE
) - located along the Napa River. We visited 198 random points throughout the 1:Ezrel_saj?ogrr;?tzciapsitl:vizIa:;;ni::si tSOC::T:aeISc:r:s:ijzl::ar 2;:?:::::13; - comparatively quick to generate, taking less than 10 minutes to
site that were stratified according to preliminary vegetation classes. \We Axis 1|-3.88 3.77 -3.18 245 2.19 2.08 189 166 -161 -143 026 034 044 075 086 194 calculate.
. . Axis2| 138 -1.19 086 1.35 -1.71 1.88 -222 -1.34 -167 -422 -029 094 -051 -1.17 089 -023 _ _ _ _ _ _ _
recorded the vegetation present and the relative percent cover. Axis 3|-5.04 6.29 023 -461 031 227 408 569 -126 246 040 019 -051 028 -3.40 -0.25 The inverse distance and straight-line distance metrics fit the
We created a channel network GIS dataset based on Fall 2003 Table 3. Overall CCA model summary statistics. vegetation the best (Table 1; Figs. 4 & o). The vectors were roughly
orthorectified CIR aerial imagery. We then developed four GIS-based — firis| o & | e parallel to Axis 1. Some plant species showed a strong relationship
methods to quantify channel density and distance to channels. Channel T N V_Vlth channel d?nSItY_, both posfgvg and nega’u\{e, whereas o’_thers had
density refers to how much of given area is channel, whereas channel Cumulative % of variance explained | 35 47 | 55 ittle to no relationship (Table 1; Figs. 5 & 6). Little of the variance in
‘ " ; ; : Pearson Correlation 0.612 0.31 0.332
distance conveys how far away a channel is to a point. To develop indices endall (Rank) Correlation 0307 018 0183 vegetation distribution, however, was attributed to channel density
of channel density and proximity, we used the Arcinfo GRID module to alone (Table 3).

S sz O RO generate 1-m grid surfaces representing the following metrics:
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» Euclidean normalized distance to nearest channel of any size A relationship exists between wetland vegetation and channel density and/or proximity; however, the relationship is not
strong. Considerable variance remains unexplained, which is probably due to the high species diversity on Coon Island
and the relationship to other geomorphic characteristics, especially elevation and salinity, that were not incorporated into
For the fourth metric, we generated the straight-line distance from each this analysis. In contrast to the vegetation as a whole, certain species commonly seen along channels were associated
point to the nearest channel using ArcView ‘Nearest Features’ extension. with the channel density/proximity metrics, including Grindelia stricta, Rumex crispus, Scirpus californicus, and the rare
species, Lathyrus jepsonii jepsonii. The simplest metric, the straight-line distance to channel, performed equally to the
more computationally intensive metrics, suggesting that this methodology could be readily and effectively utilized. While
measures of channel distance and density alone are not sufficient to be predictive, the results suggest that geomorphic and
We conducted a multivariate analysis using canonical correspondence water quality metrics can be developed to determine the processes best correlated with brackish tidal marsh vegetation.
—— analysis (CCA) to determine which channel density metric yielded the most
e ecologically meaningful characterization of geomorphic heterogeneity.

Fig 3. Channel distribution on Coon Island

« Cumulative inverse-weighted distance to nearest channel of any size

For each vegetation point, the underlying grid values for each of the metrics
were obtained directly or via a spatial overlay function.
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