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An efficient analytical tool to calculate temporal change of topography and repository depth due to uplift and erosion was
developed for use in performance assessment of high level radioactive waste geological disposal. The tool was developed as ArcGIS
model, incorporating simplified landform development simulation, to enable trial calculation of various conditions such as initial
topography, uplift rate and its distributions, and repository location. This tool enables to support decision on which processes,
features, and their changes should be taken into account for performance assessment, by calculating topography change and

repository depth change under various conditions.
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Fig.1  Potential impacts of uplift and erosion
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Step1 Create initial settings

\

Set boundary conditions and set initial topography

Step2 Calculate topographic change

|

Calculate tectonic uplift, fluvial erosion, and slope
process

|

Step3 Extract repository area

Set repository, extract catchment and repository
area, calculate repository depth

Step4d Calculate topographic properties

|

Calculate topographic properties such as mean
altitude, and dispersion of altitude

Fig.2
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100,000 m, 50,000 m EEE L. £/, B A X (4
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Table 1 Parameters for Stepl (a) , Step2 (b), and Step3 (c)
for the test calculations

a Parameters Symbols Unit Value
Size of the modeling domain (x) Vix [m] 100,000
Size of the modeling domain (y) Vy [m] 50,000
Cell size (x) Ax [m] 100
Cell size (y) Ay [m] 100
Initial altitude Ay [m] 0

b Parameters Symbols Unit Value
Time step i vl 10,000
Duration T Iyl 10,000,000
Uplift rate u [my] Table 2
Uplift mode Upoge [ Table 2
Bedrock erodibility ky [] 6.0X10°
Critical shear stress T [N m?] Eq.(10)
Hill slope diffusivity coefficient kg [m2y1]  2.0Xx104
Runoff rate P [my'] 0.7
Slope threshold value S [ 0.57
Cc Parameters Symbols  Unit Value
Initial repository depth D, [m] 1,000
Repository size (x) Ly [m] 2,000
Repository size (y) L [m] 2,000
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Table 2 Cases for the test calculations

Value

Cases Initial altitude  Uplift rate  Uplift mode  Duration
Ay u Uonode T
[m] [my™] [ [10%y]
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