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!andscape ec_ology (O'Nelll et al. 1986). The concept of scale is inherent Emilie Grossmann1, Janet Ohmannz, James Kagan3, Matt Gregory1, Heather May1 In the Coast Ra_nge, Climate_ variables dominateq the ecoreg?onal mc?del,
In the theory in that broad-scale, long-term patterns and processes but imagery variables were important locally. This was consistent with

constrain localized, short-term patterns and processes. Vegetation has Oregon State University, Department of Forest Ecosystems and Society our original hypothesis.
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been shown to be associated with a variety of environmental conditions - S Forest Service, Pacific Northwest Research Station L
including climate and elevation (broad-scale), as well as disturbance Oregon State University, Institute for Natural Resources In CR_3, there were pronounced effects from modeling with a local

succession and local topography (local scale). sample. was
more prevalent.
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We hypothesize that different local variables will emerge as important
predictors of plant community types among ecoregions with differing
climatic constraints. We also hypothesize that our scale of observation
will dictate how well we are able to observe correlations with the localized
variables. (i.e., at broad scales, climate and elevation will dominate our
models, while at localized scales, we will be able to observe the effects of
local topography, disturbance and imagery variables.)

In the East Cascades, the overall pattern was not as clear. There were
two strong imagery variables within the ecoregional model, and local
model structure was variable.

EC 1 and EC_2 contained imagery variables, but EC 3 contained nearly
all climate variables. This could possibly be due to a strong elevation
gradient here that would likely correspond with a very strong climatic
gradient.

EC_3 also contained two Ecological Systems in greater proportions than
the ecoregion model (Inter-Mountain Basins Mountain Mahogany
Woodland and Shrubland and

), probably because these were relatively
abundant in the local sample.

We chose these two ecoregions in Oregon because of their contrasting climates.
The coast range has a strong maritime influence, and a Mediterranean type
climate with cool, wet winters and warm, dry summers. The East Cascades
climate is more continental. It is colder in the winters, and hotter in the summers,
and drier year round. The topography of both ecoregions is mountainous (sea
level to 1248m in the Coast Range and 842-2578m in the East Cascades).
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vielded maps with more fine scale spatial pattern.

We built four models per ecoregion. One includes all of the available plots
covering the area. The other three are built from small-scale subsamples of the
plots, selected from within 40,000ha squares (20km x 20km).

Local sampling sometimes led to the loss of some ecological systems
(Columbia Plateau Western Juniper Woodland in EC_2), or gains in
others (e.g., the landslide type in CR_3).

The fact that imagery variables were unimportant at the ecoregional scale
In the coast range, but were important in the east cascades may relate to
differences in the variablility in these data between the regions. The coast
range is uniformly dark green and spectral reflectance is only weakly
correlated with forest composition at ecoregional scales (Ohmann and

Gregory 2002).

Our database includes plots from several different vegetation survey programs.
These include the Forest Inventory and Analysis program with the US Forest
Service, Current Vegetation Survey from the US Forest Service and Bureau of
Land Management, and Ecology plots from a variety of sources. Each plot is
assigned to an Ecological System (NatureServe), based on species composition,
within our database.
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Observational scale affects model structure and spatial predictions
(sometimes strongly).

Spatial data used in model building and mapping include variables describing
climate (Type = C), topography (Type = T), soil parent material (Type = S),
disturbance history (Type = D), location (Type = L), and imagery (LANDSAT and
derivatives, Type = 1). All data are mapped at 30m resolution. Climate data are
derived from DAYMET modeled climate, and are resampled from their original
resolution (1km) to 30m to allow mapping.

Spatial patterns in vegetation types that correlate with imagery are (often)
best modeled locally.
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Spatial patterns in vegetation types relating to climate are more easily
observed at ecoregional scales.
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e — s Kilometers Different variables emerge in each model.

We built 20-variable random forest models (Breiman 2001) within the R statistical
package, and then created pixel-by-pixel model predictions from our spatial data.

We selected variables using a backwards selection procedure, starting with 121 Climate (L) Imagery (1)
. . . . . ANNFROST Mean numbgr of days/yr when daily minimum temperature <=0.0 °C TM500 TM band 5
predictor va'rlables from our spatial da'ta. We used the variable importance ANNPRE Al precpiaton - R400  Raiioof M band 5to T band 4
measure of 'mean decrease accuracy' to select which variable to eliminate at Coast Range Ecoregion CR 1 CR 2 CR 3 East Cascades Ecoregion EC 1 EC 2 EC 3 o e MIMS0  Median fitered, TM band 5
- . - - . _ _ _ : : : : AUGMAXT Mean August maximum temperature MTM700 Median-filtered, TM band 7
each step. Mean decrease accuracy is calculated by measuring model prediction Variables Type Importance Variables Type Importance Variables Type Importance Variables Type Importance Variables Types Importance Variables Types Importance Variables Types Importance Variables Types Importance CONTERE  Peroentage of annusl preciation llingimune-pugust. VIR4300 Median-ftored, raio of TM band 4 fo TM band 3
accuracy with and without randomly permuting each explanatory variable in turn. Y L 0.56 TM500 | 1.51 SMRTP C 0.97 FOG C 1.82 Y L 0.56 CANOPY | 1.32 R5400 | 0.66 ANNPRE C 1.44 DECMINT  Mean December minimum emperature LA St e el
Local models were built with the best 20 variables. Ecoregional models DEM T 0.55 MTMS00 | 1.44 SMRTMP — C 0.95 DIFTMP— C 1.48 SLPPCT T 0.56 Yo L 1.08 CVPRE  C 0.56 DEM T 1.37 R e A
contained 35 (Coast Range) and 26 (East Cascades) variables. Only the top 10 STRATUS € 0.54 CONTPRE € 22 MTMS00 | 0.95 ADTM500 | 46 X L 0.54 MTC200 0.9 TC400 | 0.49 SMRTMP  C 37 SNRTT e temperatire fom Hey-Septenter g0 Mot o s s yancormeion 2482
variables are shown here AL J.54 WTI700 118 DIFTMP - C 0.93 MR4300 | 1.42 DEM T 0.54 MR5700 0.86 MTC400 | 0.49 DECMINT  C 1.36 STRATUS iy <¢ . TCO00  Modon-lered. osslodcap ranlomaion o
' CVPRE C 0.53 TC300 1.13 AUGMAXT C 0.93 STRATUS C 1.41 MTM400 | 0.54 R5400 0.79 SMRPRE C 0.43 SMRPRE C 1.36 | ADRS400  Absalute g:‘f’;zﬁ:g: lexture meastire of R5400
: o : : AUGMAXT C 0.53 MTC300 1.13 MTM700 | 0.91 STDR4300 1.34 DIFTMP C 0.53 MR5400 0.71 MR4300 | 0.08 DIFTMP C 1.33 LACUSTRINE  Soil parent material contaig ;Iedfnents that were deposited in lakes eTomaa0n e IO e T O a0y
Random Forest models are an extension of Classification and Regression Trees. ANNHDD C 0.53 TM700 0.76 ADR5400 | 0.76 STDTC300 1.27 ADR5400 | 0.53 STDTM200 0.7 LACUSTRINE S 0 ANNFROST C 1.31 ORGANIC  Soll parant matoria high nerganic content 1o e STDTC100  Standard deviatin textur measure of TC100
Our 'forest' models were created by building 500 classification trees, each from a CONTPRE C 0.52 ADTC100 0.68 CONTPRE C 0.73 STDTC100 1.27 IDSURVEY D 0.53 ADTM400 0.65 ORGANIC S 0 ANNVP C 1.26 SECIMENTARY: Soll parent maferil confains secimentany focie STDTC30  Standard doviation toxture measure of TC30C
different (random) subset of plots and explanatory variables. Model predictions ANNFROST C 0.52 ANNSWRAD C 0.44 MTC300 | 0.73 STDTC200 1.21 CONTPRE C 0.52 STDTM400 0.63 LANDSLIDE S 0 ANNHDD C 1.03 Topoaraphy (T) STDTM200  Standard deviation texture meastire of T1200
are an agg regate Of the predICtlon Of each tree Each tree 'Votes' for a partlcular FOG C 051 STDTC5OO I 029 SMRPRE C 07 MTC6OO 1.2 ANNVP C 0.52 SLPPCT T 0.6 SEDIMENTARY S 0 IDSURVEY D 1.02 gII_EIyPCT g:g\;;zti(%r;rcent) CANOPY Total tree canopy cover, from NLCD 2001
' ' : " Toil Location (L)
ecological system. The system with the most 'votes' is the prediction of the forest Total Error 0.357 0.079 0,179 0.458 T al Error 0.574 0.457 0.344 0.965  Disurbance ) - ’ o
aS a Wh Ole IDSURVEY Cumulative insect and disease mortality density based on aerial detection survey Y North - South
' Kappa 0.499 0.447 0.378 0.433 Kappa 0.301 0.27 0.396 0.417
n 3306 38 135 30 n 3602 74 o1 49
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