
Numerical experiment of saturated-unsaturated flow inverse analysis program

 

,ݔ)ܨ ,ݕ ,ݖ (ݐ = ∇ ∙ ∇௥{ܵ௪(߮)}݇ܭ] ∙ (߮ + [(ݖ + ܳ − (߮)௦ܥ) + (௦ܵߙ ݐ߲߲߮ = 0                             (1)
                                                                                  α = ቊ    0:1:  

ܭ (m/s) ݇௥(m/s) ܵ௪ ߮ (m)ݖ (m) ܳ (mଷ/s)ܥ௦ ܵ௦ (1/m) ݐ (s)݇௥  ܵ௪ ௦ܥ 
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ܬ = ෍ ෍ ௜ܹ൫߮௖௔௟ ೔ − ߮௢௕௦ ೔൯ଶ                                   ே௅
௜ୀଵ                            (2)ே்

௡ୀଵ
݊ ݅ ܰܶ ܮܰ ௜ܹ ߮௖௔௟ ೔߮௢௕௦ ೔

ܮ = ܬ + ෍ ෍ ෍ ෍ ௣,௤,௥௡ߣ ∙ ௣݂,௤,௥௡ே௓
௥ୀଵ

ே௒
௤ୀଵ

ே௑
௣ୀଵ

ே்
௡ୀଵ                                                (3)

௣,௤,௥௡ߣ ௣݂,௤,௥௡ ,ݔ)ܨ ,ݕ ,ݖ (ݐ = 0 ,݌ ,ݍ ݎ
NX x NY y NZ z

௣,௤,௥௡߲߮ܮ߲ = 0                                                                                         (4) (݊ = 1,2, ⋯ , ܰܶ, ݌ = 1,2, ⋯ , ܰܺ, ݍ = 1,2, ⋯ , ܻܰ, ݎ = 1,2, ⋯ , ܼܰ)
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߮

௜ାଵଶ,௝,௞ݔ߲݇ܮ߲ = ෍ ൫ߣ௜,௝,௞௡ − ௜ାଵ,௝,௞௡ߣ ൯൫߮௜ାଵ,௝,௞௡ − ߮௜,௝,௞௡ ൯ ௞݇௥ݖ∆௝ݕ∆ ൭ܵ௪ ቆ߮௜ାଵଶ,௝,௞௡ ቇ൱∆ݔ௜ାଵଶ
௡௠௔௫
௡ୀଵ             (5)

௜,௝ାଵଶ,௞ݕ߲݇ܮ߲ = ෍ ൫ߣ௜,௝,௞௡ − ௜,௝ାଵ,௞௡ߣ ൯൫߮௜,௝ାଵ,௞௡ − ߮௜,௝,௞௡ ൯ ௞݇௥ݖ∆௜ݔ∆ ൭ܵ௪ ቆ߮௜,௝ାଵଶ,௞௡ ቇ൱∆ݕ௝ାଵଶ
௡௠௔௫
௡ୀଵ             (6)

௜,௝,௞ାଵଶݖ߲݇ܮ߲ = ෍ ൫ߣ௜,௝,௞௡ − ௜,௝,௞ାଵ௡ߣ ൯ ቌ߮௜,௝,௞ାଵ௡ − ߮௜,௝,௞௡∆ݖ௞ାଵଶ + 1ቍ ∙ ௝݇௥ݕ∆௜ݔ∆ ൭ܵ௪ ቆ߮௜,௝,௞ାଵଶ௡ ቇ൱௡௠௔௫
௡ୀଵ         (7)
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