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Development of Forest Environmental 
Information Simulation System (FEISS) to 

Forecast Forest Disasters Potentially 
Influenced from Climate Change



 
Reproduce the forest ecosystem using RHESSys



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

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.



Research Site: ManmadeResearch Site: Manmade--land Classland Class



Research Site: Natural ResourceResearch Site: Natural Resource



Research Site: Stream MapResearch Site: Stream Map



Extreme climate conditionsExtreme climate conditions : rainfall: rainfall
Date (Hr/M/D/Y)Date (Hr/M/D/Y) Rainfall (mm)Rainfall (mm) SiteSite

03/07/13/198803/07/13/1988 84.584.5 ChuncheonChuncheon

19/07/25/199119/07/25/1991 113.5113.5 ChuncheonChuncheon

08/07/26/199608/07/26/1996 81.281.2 ChuncheonChuncheon

07/07/22/200007/07/22/2000 81.581.5 ChuncheonChuncheon

05/07/15/200105/07/15/2001 100.5100.5 ChuncheonChuncheon

02/08/20/200302/08/20/2003 82.582.5 ChuncheonChuncheon

10/07/15/200610/07/15/2006 83.583.5 ChuncheonChuncheon

Climate ConditionsClimate Conditions
Summarized climate conditions (1999Summarized climate conditions (1999--2009)2009)

Site or IDSite or ID Latitude & Longitude Latitude & Longitude 
((oo))

Tmax Tmax 
((ooC)C)

Tmin Tmin 
((ooC)C)

Precip Precip 
(mm)(mm)

ChuncheonChuncheon 37.900N, 127.733E37.900N, 127.733E 17.6317.63 6.246.24 14101410

InjeInje 38.050N, 128.167E38.050N, 128.167E 16.8416.84 5.285.28 13061306

518518 38.285N, 128.140E38.285N, 128.140E 14.6814.68 3.223.22 16111611

557557 37.950N, 128.320E37.950N, 128.320E 16.3716.37 4.264.26 11281128

585585 37.965N, 128.085E37.965N, 128.085E 16.8716.87 4.954.95 13701370

586586 37.978N, 127.886E37.978N, 127.886E 16.9416.94 4.124.12 14191419

594594 38.217N, 128.210E38.217N, 128.210E 16.5316.53 4.414.41 13151315



Ecosystem Simulation using Regional Hydrological 
Ecosystem Simulation System (RHESSys)

Output

Time series
and

maps

GIS data layers

DEM LAI Soil
Land cover 

class

Drainage
Networks

(road, stream,
Sewers)

PROCESS
MODEL

Canopy
Processes
(modified

BIOME_BGC)
Meteorological

Processes
(MTN_CLM)

Hydrological
Processes

(TOPMODEL,
explicit routing,

unsat zone dynamics)

Temporal
Input

Met. data 
And event 
Sequences

(daily time step)

Default
Info

Spatial partitioning
Hierarchical landscape

representation

Soil moisture

Hwang et al. (2009)



Basin

Hillslope

Zone

Patch

Stratum

Stream, Road

Inpervious

DEM VegetationLand use ClimateSoil

Agricultural

Urban

Undeveloped

Residential

Flowmeter

Input DataInput Data

Model Run



GIS Data for the Soyang BasinGIS Data for the Soyang Basin



GIS Input DataGIS Input Data



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

ParameterParameter DescriptionDescription DeciduousDeciduous ConiferConifer
cs_leafccs_leafc Leaf carbonLeaf carbon 0.0000.000 4.7624.762

cs_dead_leafccs_dead_leafc Standing dead leaf carbonStanding dead leaf carbon 0.0000.000 0.0000.000

cs_leafc_storecs_leafc_store Leaf C stored from this years growthLeaf C stored from this years growth 0.0000.000 0.8520.852

cs_live_stemccs_live_stemc Live stem carbonLive stem carbon 0.3130.313 0.1290.129

cs_livestemc_storecs_livestemc_store Live stem C store from this years growthLive stem C store from this years growth 0.1730.173 0.1330.133

cs_dead_stemccs_dead_stemc Dead stem carbonDead stem carbon 82.33582.335 70.18070.180

cs_deadstemc_storecs_deadstemc_store Dead stem C stored from this years growthDead stem C stored from this years growth 0.9070.907 1.7431.743

cs_live_crootccs_live_crootc Live coarse root carbonLive coarse root carbon 0.0580.058 0.0360.036

cs_livecrootc_storecs_livecrootc_store Live coarse root C stored from this years growthLive coarse root C stored from this years growth 0.0380.038 0.0390.039

cs_dead_crootccs_dead_crootc Dead coarse root carbonDead coarse root carbon 15.75215.752 19.73319.733

cs_deadcroot_storecs_deadcroot_store Dead coarse root C stored from this years growthDead coarse root C stored from this years growth 0.2000.200 0.5050.505

cs_frootccs_frootc Find root carbonFind root carbon 0.1450.145 1.5971.597

cs_frootc_storecs_frootc_store Fine root C stored from this years growthFine root C stored from this years growth 0.0800.080 0.2890.289



ParameterizationParameterization
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Model CalibrationModel Calibration

Simulated vs 
measured 
streamflow
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Model ValidationModel Validation
Simulated vs 
measured 
streamflow
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Seasonal Variations of Simulated VariablesSeasonal Variations of Simulated Variables



Map Projections of Slope, Soil Depth, Map Projections of Slope, Soil Depth, 
and Factor of Safetyand Factor of Safety
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Maps produced by Hwang (2010)



Preliminary ConclusionsPreliminary Conclusions


 

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


 

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



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



 
Reproduce the natural Reproduce the natural 
resourcesresources



 
Assess potential climate Assess potential climate 
anomaly/change anomaly/change 
impacts on the natural impacts on the natural 
resourcesresources

Reported by Bora et al. (2010)

Examine current and Examine current and 
potential future natural potential future natural 

resource uses of the Haean resource uses of the Haean 
basin using RHESSysbasin using RHESSys



Simulation of Climate Change Impacts Simulation of Climate Change Impacts 

Maps produced by Kang and Do (2008)



DiscussionsDiscussions


 

Research scope in ecosystem simulation: Research scope in ecosystem simulation: 


 
Present: current and potential future natural Present: current and potential future natural 
resource usesresource uses



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


 

Research site of the projectResearch site of the project


 
Present: the Haean terrainPresent: the Haean terrain



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



Thank you!Thank you!
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