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Abstract: This paper starts from the typical models of soil water dynamics as bare land evaporation model, evapo-
transpiration model, soil water infiltration model, and summarizes the research progress of plant root water uptake model,
solute transport model and agricultural ecosystem model in the SPAC system. The article also analyzes and discusses the
problems and shortcomings existed in current establishing model in the SPAC system by the soil water hydrodynamics
model, and carries out the expectation for the developing direction and application prospect in this field. The research
tendency of evapotranspiration model in future is to establish accurate numerical model to solve the practical problems.
The dynamic expansion of the infiltration model from point to region, combined with the soil erosion, pollutant migration
is the potential research direction. The root water absorption model should be more and more used to monitor the soil wa-
ter dynamics design reasonable irrigation schedule and the droughts forecast system. It will provide strong support for the
practicability and accuracy of the model by using the computer, remote sensing technology and so on to establish the
mechanism model concerning matter and energy circulation in the agricultural ecological system.
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Table 1

Typical infiltration model

iR Model A3 Formula

BHA 24 Tntroduction of parameter

Kosjiakov S

Kosjiakov: two parameters model

i(1) = at—nlm

Kosjiakov — S

. -n, - [45]
\(t) = at +1
Kosjiakov: three parameters model () ¢

i(1) = Cig—i,) e M4 [40-47]

i(1)=0.58 7054 [45.48-50]

Horton #7% Horton model
Philip #5754 Philip model

Green-Ampt 57
Green-Ampt model

AR AN
General empirical formula

i(1) =+ by n53-34]

Smith-Parlange %1

i
Smith-Parlange model i) { ig+B(t-1,)""

i(1) = Kyl Cho + hyp+ z) /2,405 =52

(1<1,)™

(t>1,)

i(t): ABF Infilration rate/(cm*min~")

t: ABHTE] Infiltration time/min

i,: BEABF Stable infiltration rate/(cm*min~")

ig: YItA ABF Initial infiltration rate/(cm*min~")

S: W/K# Water absorption rate

Ky 157K 3 Saturated hydraulic conductivity/(cm®min~")
ho: LIEFRMBUKEEE Soil surface ponding depth/cm
hy: FRIHEET ) Wetting front suction/cm

-+ WEALIRIHEE VRS Generalized wetting front depth/cm
: B35 RHL Hydraulic conductivity

+ I LA 1A] % % Critical time constant/t

: PRI Runoff yield history/t

,n: BRI % Empirical constant

by BB BH Fmpirical parameters
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Table 2 Typical root water uptake model

ZIn T
Empirical model

PR
Theoretical model

AP HE A 2B Theory and experience model

S — R e e
The first type of model The second type of model

Gardner #5 710561 Mozl 2 %1020V | Novak 1
LTtk g S & N R OR AR R K AR
LS 57 B & /N HE L R OR AR R K AR
#y [59] S

Gardner model, Mozl model, V. Novak model,
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w5,
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and corn root water uptake model, et al.
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Table 3  Typical solute transport model

Ty E AR T Deterministic model

7 1 R R 2 EHL AR

Deterministic function model

Deterministic mechanism model

BERL AR B

Stochastic model

o LTy
Simplified model

TR B AR
JERAE R

The piston flow model, the semi-analyt-
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ORI TEDM BRI 4
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The CDE model, the FADE model, the
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FH )R K AR CDE i 1k
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