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Mathematical formulation

𝜕ρw
𝜕t

= −divFw (1)

FWx
= ρw0

Vf𝑥 ; 𝑉𝑓𝑥
= 𝑘

𝜕

𝜕𝑥
Ф∗ (2)

Let there be some level in the soil z = h such 
that for 𝑧 > ℎ 𝑥, 𝑦 :

−𝑔 =
𝜕Ф∗

𝜕𝑧
(3) ; 𝑊 ≈ 𝑊max

that is, the soil is saturated and the 
hydrostatic equation is fulfilled with good 
accuracy.

Vf𝑥 = k ቤ
𝜕Ф∗

𝜕𝑥
ℎ 𝑥,𝑦

+
𝜕ℎ

𝜕𝑥
𝑔 + ቤ

𝜕Ф∗

𝜕𝑧
𝑧=ℎ 𝑥,𝑦

= 𝐵𝑥



Ф(𝑥, 𝑦, 𝑧, 𝑡) → Ф(𝑥′, 𝑦, 𝑧′, 𝑡)

Based on our assumptions, we know that:
𝜕𝑊

𝜕𝑥′
= 0,

𝜕Ф

𝜕𝑧
= −𝑔

Wounded (2) can be reduced to the form

−
𝜕𝐹𝑊𝑥

𝜕𝑥
−
𝜕𝐹𝑊𝑦

𝜕𝑦
= −𝜌𝑤𝑜

𝜕𝐵𝑥
𝜕𝑥

+
𝜕𝐵𝑦

𝜕𝑦

ቤ
𝜕Ф∗

𝜕𝑥
ℎ 𝑥,𝑦

= − g tan𝛼



Averaging Equations?

Development of bog mesolandscapes in different relief conditions. 
(Ivanov, 1975).

Scheme of water stagnation on bog 
massifs (Ivanov, 1953)
1 - swamp border, 2 - watershed 
line, 3 - streams
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Thanks for attention!


