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1. Background of this study
In the RAISE project, three kinds of models, global biosphere model, regional
climate model and distributed hydrological model, are utilized to study the
interactions among atmosphere, biosphere and hydrosphere systems (Fig. 1). The
dynamic downscaling method by the regional climate model is carried out to
estimate the atmospheric system with fine resolution which is enough to describe
the horizontal structure of the vegetation rangeland (Fig. 2). The simulated highresolved meteorological variables are used as input parameters of the biosphere
model and hydrological model.

2. Terrestrial carbon cycle model

Figure 1: Schematic illustration showing RAISE modeling study.

Figure 2: Land cover characterization in northeast Asia.

(Related presentations #36 and #37)

(Related presentation #40)

3. Regional climate model

Figure 5: Difference of monthly precipitation in
July between 1990s and 2070s (by MRI-GCM).

The Simulation model of Carbon cYCle in Land
Ecosystems (Sim-CYCLE, Ito and Oikawa, 2000) is
developed to study current status and future projection
of biological system. The model consists of five main
components of leaf, stem, root, dead biomass, and
mineral soil (Fig. 3). The carbon budget is calculated
under a given atmospheric CO2 concentration and
meteorological condition (Fig. 4). The effect of grazing
activity is newly included in the model for the
calculation of Mongolian ecosystems.

Regional scale meteorological elements are
calculated by TERC-RAMS (Sato and Kimura, 2004)
model. Reanalysis experiment during RAISE-IOP is
under calculation using NCEP/NCAR reanalysis data
in order to provide precipitation and near surface
meteorological variables to biological and
hydrological models.
Climate change in Mongolia after global warming
will be examined by 6-hourly GCM data. The result of
High-spatial/ temporal resolution data is used by other
models as well as the IOP simulation.

Figure 3: Schematic figure of carbon
cycle in terrestrial ecosystem.(↑)
Figure 4: Net Primary Production
(NPP) calculated by Sim-CYCLE(←)

5. Future direction for the global warming
Six-hourly GCM output is used to predict the future prediction of meteorological regimes in
Mongolia after the global warming. The regional scale climate variations will be described by
the regional climate model. The change of available water, such as river water and ground
water, is also discussed by the distributed hydrological model using the RCM output data. The
change of carbon cycle will be revealed by terrestrial carbon cycle model using RCM output as
well. The impact of grazing activity on the carbon cycle over Mongolia is also investigated.

Figure 6: Simulated monthly precipitation (July: 1993-2002).

4. Distributed hydrological model

(Related presentations #20 and #33)

Distributed hydrological modeling system (Lu et al., 1989) is developed to
study the hydrological processes in Kherlen river basin (Fig. 7). Precipitation
and surface energy budget simulated by RCM are used as an boundary
condition of the model. The model provides the variations of water table, river
discharge, and etc.. The GIS database of precipitation is prepared in order to
simulate the hydrological cycle during RAISE-IOP (Fig. 8). Ground water
data and river discharge data obtained during IOP are also used to improve the
model (Fig. 9).

Climate change: colder/warmer, increase/decrease rainfall
Hydrological change: Available water (ground water and river water) increase/decease
Carbon cycle change: CO2 budget (sink/source), Impact of grazing activity

Figure 8: GIS database of precipitation.

Figure 9: Locations and kinds of data
obtained during IOP.

Figure 7: Schematics of
distributed hydrological
modeling system.

