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Simulation of Soil Moisture Movement under Negative Pressure
Micro-irrigation Based on HYDRUS —2D
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Abstract. It has important guiding significance for the selection of technological parameters of negative
pressure micro-irrigation for different crops, by understanding the characteristics of soil water movement
under different combinations of technical parameters of negative pressure micro-irrigation. The soil water
movement inversion model under negative pressure micro-irrigation based on HYDRUS — 2D model was
constructed and validated by parameter inversion based on the measured moisture data in the soil bin test.
The combination of negative pressure micro-irrigation technical parameters suitable for different facility
crops was explored by combining the simulation results of the inverse model for much wetter
characteristics of negative pressure micro-irrigation and the root distribution characteristics and water
demand pattern of typical facility crops. The results showed that the HYDRUS — 2D inversion model can
better simulate the characteristics of the soil wetter under different water supply heads of negative pressure
micro-irrigation. The determination coefficients and NSE between simulated and measured values of soil
wetting distance ( horizontal distance, vertical upward distance and vertical downward distance) , water
content and cumulative infiltration reached above 0.98 and 0. 77, respectively. Both experimental and
simulation results showed that there was a negative correlation between the negative pressure of the water
supply head and soil water content, the cumulative infiltration and wetting distance in different directions

under negative pressure micro-irrigation conditions. In addition, a suitable range of technical parameters
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for negative pressure micro-irrigation for different facility crops was formulated, based on the simulation

results of the inverse model for different wetting bodies of negative pressure micro-irrigation and the root

distribution characteristics and water demand pattern of typical facility crops. These results were

important for the selection of technical parameters for negative pressure micro-irrigation in agricultural

production and the promotion of new water-saving irrigation techniques.

Key words: negative pressure micro-irrigation; wetted soil characteristic; soil moisture infiltration;
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Tab.1 Soil basic physical properties
+RWE, LA T/ YR RS K AR BT 5T 5/ %
cm (grem %) H/(em’-em™) VAL OBPRL BKL
0~16.5 1.25
16.5 ~45.0 1.35

7.3 14.8 53.8 31.4

1 6 R 1T R A8 B0 T R G kAT AR K
(P 1) o HG v BT Bl 988 28 0 SR T T 28 0 A% TR
I 5E PR T, Ol G R WL AT B SRR 4 1 HE R
JEXF TR ) HEAT R A 22 RS E TR BE 19 R
[l ( - 100 ~ 100 Pa) . 55 R 1 3+ W 145 BE K &%

4

(HM2 3 em, N4 1.5 em, K 40 cm) gE47HEE, B +
AR P T R P T A — M 2 AL
(BRI 15 em) o XG0 ok B2, 48 — M0 H T s
AN [) Py 221 P 0% 10 W A 1 O, 5y — 0 T BBORE T
AN [5) B BRI [ BE B 1 1 98 5 K e BIVIRORE i 78 7K
SR T ) B AR S em AR BCEIOREAL(EAR d
Lem) . ABFFEH, SEHERE K & A HII 6 NI S8
WL 53, 2R FHAS G5 40 1 4 (HME 8 mm, N4 6 mm)
Xf A HERE S EAT R A SR TR (100°C, 8 h) X £
S S AR PBEAT I E , JF A BT KRS
TR E PR TR TS KR

TIEHGEX
MBIHIERIX 6 000000
(00 0O000O0

B fEiEERgE R ER
Fig. 1 Schematic of negative pressure micro-irrigation system
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Tab.2 Soil and clay pipe initial hydraulic parameters
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Tab.3 Inversion results of soil and irrigator hydraulic characteristics
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Tab.4 Error analysis of simulated and measured values
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Fig.4 Comparison of simulated and measured values of T2( H= —4 kPa)and T3(H = -6 kPa)
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Tab.6 Recommended range of technical parameters for crop root distribution, growth water demand and
its negative pressure micro-irrigation
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