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Simulation of Natural Resources using
Regional Hydrological Ecosystem
Simulation System (RHESSys)

= Development of Forest Environmental
Information Simulation System (FEISS)
to Forecast Forest Disasters Potentially
Influenced from Climate Change

= Simulation of Natural Resource Use of a
Complex Terrain (Haean Basin)



Development of Forest Environmental
Information Simulation System (FEISS) to
Forecast Forest Disasters Potentially
Influenced from Climate Change

Develop a FEISS for sub-basins (e.g., Inbuk and
Narincheon) in the Soyang basin, which helps
forecast and reduce forest disasters such as landslide
and fire under a changing climate.

= Reproduce the forest ecosystem using RHESSys

= Simulate potential climate anomaly/change effects
on forest disaster patterns and assess forest disaster

decrease methods



Research Site: Manmade-land Class
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Research Site: Natural Resource
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Research Site: Stream Map
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Climate Conditions

Summarized climate conditions (1999-2009)

Site or ID Latitude & Longitude Tmax Tmin Precip
() (°C) (°C) (mm)
Chuncheon 37.900N, 127.733E 17.63 6.24 1410
Inje 38.050N, 128.167E 16.84 5.28 1306
518 38.285N, 128.140E 14.68
557 37.950N, 128.320E 16.37 4.26 1128
585 37.965N, 128.085E 16.87 4.95 1370
586 37.978N, 127.886E 16.94 4.12 1419
594 38.217N, 128.210E 16.53 4.41 1315
Extreme climate conditions : rainfall
Date (Hr/M/D/Y) Rainfall (mm) Site
03/07/13/1988 84.5 Chuncheon
19/07/25/1991 1135 Chuncheon
08/07/26/1996 81.2 Chuncheon
07/07/22/2000 81.5 Chuncheon
05/07/15/2001 100.5 Chuncheon
02/08/20/2003 82.5 Chuncheon
10/07/15/2006 83.5 Chuncheon




Ecosystem Simulation using Regional Hydrological

Ecosystem Simulation System (RHESSYys)

GIS data layers
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GIS Data for the Soyang Basin
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Streamflow (mm day'l)

Precip (mm day™)

Climate & Streamflow at Inbuk
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C Ratios for Biomass after Spin-up Runs

Parameter Description Deciduous Conifer
cs_leafc Leaf carbon 0.000 4.762
cs_dead leafc Standing dead leaf carbon 0.000 0.000
cs_leafc_store Leaf C stored from this years growth 0.000 0.852
cs_live _stemc Live stem carbon 0.313 0.129
cs_livestemc_store  Live stem C store from this years growth 0.173 0.133
cs_dead_stemc Dead stem carbon 82.335 70.180
cs_deadstemc_store Dead stem C stored from this years growth 0.907 1.743
cs_live_crootc Live coarse root carbon 0.058 0.036
cs_livecrootc_store  Live coarse root C stored from this years growth 0.038 0.039
cs_dead_crootc Dead coarse root carbon 15.752 19.733
cs_deadcroot_store Dead coarse root C stored from this years growth 0.200 0.505
cs_frootc Find root carbon 0.145 1.597
cs_frootc_store Fine root C stored from this years growth 0.080 0.289
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Precip (mm day™)
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Seasonal Variations of Simulated Variables
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Map Projections of Slope, Soil Depth,
and Factor of Safety

Soil depth Factor of Safety

sing
C, root and soil cohesions
o, slope angle
Iw, relative wetness
r, water to soil density ratio
W 450 ¢, arc tangent of the slope

B 0.0 e Vo 15
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Maps produced by Hwang (2010)



Preliminary Conclusions

= Simulations by the parameterized model show
a reasonable agreement with the measurements
of streamflow and biomass.

= Results from the validation show a potential to
reproduce the variables at a sub-basin scale.



Simulation of Natural Resource Use of a
Complex Terrain (Haean Basin)
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Simulation of Climate Change Impacts
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Discussions

= Research scope In ecosystem simulation:

= Present: current and potential future natural
resource uses

= Suggestion: impacts of climate anomaly or
potential climate changes on natural resources

= Research site of the project
= Present: the Haean terrain

= Suggestion: mid-basin scales (e.g., Inbuk) in the
Soyang basin
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