
𝑆r = 𝑧 𝜃cap − 𝜃pwp

𝜃𝑘,roots,H/L

𝑧

𝐸t,H

𝑇H

𝑇L

𝜃1

𝜃2

𝜃3

𝜃4

𝑅1,L𝑅1,H

𝑅2,H

𝑅3,H

𝑅4,H

𝑅2,L

𝑅3,L

𝑅4,L

𝐸t,L

(b)

(c)(a)

Soil texture

𝐶L

𝐶H
𝑧1 =0.07 m

𝑧2 = 0.21 m

𝑧3 = 0.72 m

𝑧4 = 1.89 m

𝑇L
𝑇H

𝑄sb

𝑄s

𝜃𝑘

𝜌w
𝜕𝜃

𝜕𝑡
= −

𝜕

𝜕𝑧
𝜌w 𝜆

𝜕𝜃

𝜕𝑧
− 𝛾 + 𝜌w𝑆𝜃(𝜃, 𝑧)

𝑖: H or L
𝑘: 1 − 4

(22)

(14)𝑄 = 𝑄s + 𝑄sb

Boundary conditions
Top: 𝑃 – 𝐸 – 𝑄s

Bottom: Free drainage

𝜃𝑘,roots,𝑖 = 𝑅𝑘,𝑖 𝑇𝑖 max[𝜃𝑘 , 𝜃pwp]

𝜃roots,𝑖 = σ𝑘=1
4 𝜃𝑘,roots,𝑖

𝑟c,𝑖 =
𝑟s,min(𝑇𝑖)

LAI 𝑇𝑖
𝑓1 𝑅s 𝑓2 𝐷a

𝑓3 𝜃roots,𝑖, 𝜃pwp, 𝜃cap

(15)

(17)

(19)

𝜌w𝑆𝜃,𝑘 = ෍

𝑖

𝐶𝑖
𝐸t,𝑖
𝑧𝑘

𝜃𝑘,roots,𝑖
𝜃roots,𝑖

𝐸t = 𝐶H𝐸t,H + 𝐶L𝐸t,L

𝐸 = 𝐸t + 𝐸s + 𝐸c

𝐸t,𝑖 = 𝑓 𝑟c,𝑖, 𝑟a, 𝑞

(21)

(18)

(20)

(10)𝑄s = 𝑃t +𝑀 − 𝐼max

𝐼max = 𝑓 𝑃t, 𝑀, 𝑏, ቚ𝜃𝑧
𝑧=0

𝑧=0.5m
, ቚ𝜃sat𝑧

𝑧=0

𝑧=0.5m

Free drainage from layer 4 (𝛾4𝜌w)
𝜃𝑘 > 𝜃sat → 𝑄sb∆𝑡 = 𝑧𝑘 𝜃𝑘 − 𝜃sat

𝑄sb

(11)

(13)

(12)

Discharge Evaporation

(16)


