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Abstract.--LANDIS is a spatially explicit model that uses mapped landscape
conditions as a starting point and projects the patterns in forest vegetation that will
result from alternative harvest practices, alternative fire regimes, and wind events.
LANDIS was originally developed for Lake States forests, but it is capable of

handling the input, output, bookkeeping, and mapping that occur during landscape
simulations lbr virtually any forest region. Wc recently calibrated LANDIS for the
forest conditions in the Missouri Ozarks, and we based that calibration on a combi-

nation of traditional forest inventory data, silvics information, and expert opinion. To
ensure realistic model performance, we used inventory data to test species dynamics
of the model and establish initial landscape conditions. Landscape simulation

examples from the Missouri Ozarks illustrate the methodology by comparing results
from even-aged management, uneven-aged management, and no-hm-cest scenarios.

In the past decade, forest management and planning has In 1994, we began developing tools to predict response of
expanded to include a wide range of ecosystem values and central hardwood forests to disturbance. The ability to
attributes other than timber. This trend is pai_icularly predict responses to both natural and anthropogenic

prevalent on public lands where characteristics such as disturbances is essential in managing forest ecosystems
nongame wildlife species, threatened and endangered here. Our intent was to develop a system to predict forest
plants and animals, water quality, biodiversity, and change at sufficiently large spatial scales (thousands of
landscape diversity must be explicitly addressed. Issues hectares) and long time frames (at least a century) to
of scale present some of the greatest difficulties in suppo_ simultaneous analysis of an array"of forest
managing forest ecosystems for an array of attributes, attributes (e.g., timber, wildlife, aesthetics, and econom-
Silvicultaral operations fbr timbcr production are imple ics). Although there is information about each of these
mented on stands that typically range from 2 to /0 ha in attributes individually, how they interact under different
size in the naidwestern United States. Other attributes disturbance regimes has been hard to predict because the

such as water quality, wildlife habitat quality, and relevant spatial and temporal scales differ among the
biodiversity mast be addressed at larger scales-_3ften attributes of interest.
across hundreds or thousands of hectares. Characteriza-

tion of these attributes often requires information on the Our approach was predicated on the following assump-
juxtaposition of vegetation age classes across a landscape, tions:

Central hardwood forests are constantly responding

Several tools and procedures to facilitate planning and to (or recovering from) disturbance by fire, wind, and

management across forest landscapes already exist, tree harvest.
Products such as UTOOLS (Mcgaughey and Ager 1996, _ At a coarse scale, patterns of forest growth and

Mcgaughcy 1998), CRBSUM (Keane et aI. 1996), succession are predictable.
LANDIS (He et al. 1996, Mladenoff et al. 1996), and O' Landscapes can be divided into ecologically similar
many others (Mowrer 1997) all have demonstrated the units that improve the predictability of vegetation
capacity to support aspects of landscape-scale forest response to disturbance.
management in other regions. Until recently, none of ¢, We can infer tlrings about other ecosystem compo-
these tools has been applied in the Midwest. nents such as wildlife habitat quality, forest products,

landscape diversity, and aesthetics from knowledge of

vegetation composition and structure across a
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