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ABSTRACT

The land surface parameterization used with the community climate model (CCM3) and the climate
system model (CSM1), the National Center for Atmospheric Research land surface model (NCAR LSM1),
has been modified as part of the development of the next version of these climate models. This new model
is known as the community land model (CLM2). In CLM2, the surface is represented by five primary
subgrid land cover types (glacier, lake, wetland, urban, vegetated) in each grid cell. The vegetated portion
of a grid cell is further divided into patches of up to 4 of 16 plant functional types, each with its own leaf
and stem area index and canopy height. The relative area of each subgrid unit, the plant functional type, and
leaf area index are obtained from 1-km satellite data. The soil texture dataset allows vertical profiles of
sand and clay. Most of the physical parameterizations in the model were also updated. Major model
differences include: 10 layers for soil temperature and soil water with explicit treatment of liquid water and
ice; a multilayer snowpack; runoff based on the TOPMODEL concept; new formulation of ground and
vegetation fluxes; and vertical root profiles from a global synthesis of ecological studies. Simulations with
CCM3 show significant improvements in surface air temperature, snow cover, and runoff for CLM2
compared to LSM1. CLM2 generally warms surface air temperature in all seasons compared to LSM1,
reducing or eliminating many cold biases. Annual precipitation over land is reduced from 2.35 mm day ' in
LSMI to 2.14 mm day ' in CLM2. The hydrologic cycle is also different. Transpiration and ground
evaporation are reduced. Leaves and stems evaporate more intercepted water annually in CLM2 than LSM1.
Global runoff from land increases from 0.75 mm day ' in LSM1 to 0.84 mm day ' in CLM2. The annual
cycle of runoff is greatly improved in CLM2, especially in arctic and boreal regions where the model has
low runoff in cold seasons when the soil is frozen and high runoff during the snowmelt season. Most of the
differences between CLM2 and LSMI1 are attributed to particular parameterizations rather than to different
surface datasets. Important processes include: multilayer snow, frozen water, interception, soil water
limitation to latent heat, and higher aerodynamic resistances to heat exchange from ground.



