




 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  

  

  

  

  

 







 

 





 





𝑦(𝑡) = 𝐴0 +∑𝐴𝑛cos(𝜔𝑛𝑡 − 𝜑𝑛)
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∆ℎ)

∆ℎ = 0.0042𝑑2 + 0.1955𝑑

∆ℎ 𝑑



 



0,78 ∙ ℎ𝑐ℎ𝑖𝑢𝑠 + 0,10 ∙ ℎ−1𝑜𝑟𝑎 + 0,12 ∙ ℎ−2𝑜𝑟𝑒 =  ℎ𝑒𝑞𝑢𝑖𝑣

ℎ𝑐ℎ𝑖𝑢𝑠 ℎ−1𝑜𝑟𝑎 ℎ−2𝑜𝑟𝑒

0.54 ∙ ℎ𝑃𝑢𝑛𝑡𝑎𝑆𝑎𝑙𝑢𝑡𝑒 + 0.46 ∙ ℎ𝐶ℎ𝑖𝑜𝑔𝑔𝑖𝑎 = ℎ𝑀𝑎𝑙𝑎𝑚𝑜𝑐𝑐𝑜
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 ∆ℎ = 0.0042𝑑2 + 0.1955𝑑 ∆ℎ 𝑑

 

∆ℎ ∆ℎ

 

 



 



 











 



 

 



𝜕𝑞𝑥
𝜕𝑡

+
𝜕

𝜕𝑥
(𝜀𝑥𝑥

𝑞𝑥
2

𝑌
) +

𝜕

𝜕y
(𝜀𝑥𝑦

𝑞𝑥𝑞𝑦
𝑌

)− (
𝜕𝑅𝑥𝑥
𝜕x

+
𝜕𝑅𝑥𝑦
𝜕𝑦

) +
𝜏𝑏𝑥
𝜌

−
𝜏𝑤𝑥
𝜌

+ 𝑔𝑌
𝜕h

𝜕𝑥
= 0

∂qy
∂t

+
∂

∂x
(εxy

qxqy
Y

) +
∂

∂y
(εxy

qy
2

Y
) − (

∂Rxy

∂x
+
∂Ryy

∂y
) +

τby
ρ

−
τwy

ρ
+ gY

∂h

∂y
= 0

𝜂
𝜕ℎ

𝜕𝑡
+
𝜕𝑞𝑥
𝜕𝑥

+
𝜕𝑞𝑦
𝜕𝑦

= 0

𝑡 𝑞𝑥 𝑞𝑦

𝑅𝑖𝑗  𝑖 𝑗

𝜏𝑏 = (𝜏𝑏𝑥,  𝜏𝑏𝑦)

𝜏𝑤 = (𝜏𝑤𝑥,  𝜏𝑤𝑦)

𝜌 ℎ

𝑔 

𝑌

𝜂

𝜂

𝜂 =
1

2
{1 + erf [

2𝐷

𝑎𝑟
]}

𝑌 = 𝑎𝑟 {𝜂 (
𝐷

𝑎𝑟
) +

1

4√𝜋
exp [−4(

𝐷

𝑎𝑟
)
2
]}



𝑒𝑟𝑓() 𝑎𝑟

𝐷 = ℎ − 𝑧𝑏 𝑧𝑏

𝜏𝑏
𝜌𝑌

= 𝑔𝑗 = 𝑔(
|𝑞|

𝐾𝑠
2𝐻

10
3

)𝑞

 𝑞 = (qx, qy),  |𝑞|̅̅ ̅̅ = √qx
2 + qy

2 𝐾𝑠 𝐻

𝐻

𝑎𝑟
≅

𝑌

𝑎𝑟
+ 0.27√

𝑌

𝑎𝑟
𝑒−2𝑌/𝑎𝑟

𝜏𝑤 = 𝜌𝑎𝑐𝑑𝑈𝑤
2 (1 − 𝑒𝑒𝑤𝑈𝑤)

𝜌𝑎 𝑐𝑑

𝑈𝑤 𝑒𝑤 1,62 ×10−6



 

 𝑎𝑟

 

𝒌𝒔 [𝒎
𝟏/𝟑/𝒔]



𝐾𝑠(𝑚
1/3/𝑠)



𝑐𝑑

𝑐𝑑 = 0.08
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