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2. Key Laborary of Resource and Sustainable Derelopment of Oasis sGansu Province , Lanzhou 730070, China)
Abstract: [ Objective | Precipitation is the main source of soil water in arid and semi-arid regions. By
combining field observation and model simulation to study the regularity of rainfall infiltration, the soil water
deficit can be mastered more systematically. [ Methods] Through fixed point observation, the Hydrus-1d
model was applied to simulate the dynamic change of soil water in Platycladus orientalis on the artificial of
Nanshan Mountain in Lanzhou, evaluate the applicability of the model in arid region, and analyze the soil
water response and infiltration mechanism under different rainfall conditions. [ Results | The Hydrus-1d model
had good applicability in the artificial side of Nanshan in Lanzhou, and the deep simulation effect was better.
When the rainfall was less than 30 mm, the soil moisture content at 10 cm has the strongest response to
rainfall, while the influence of rainfall at 30 and 50 cm was relatively small and had an obvious lag, and there
was no response below 70 cm. There was a wetness peak when the rainfall was more than 8.2 mm. During the

simulation period, the maximum infiltration depth was 70 ¢cm and the maximum infiltration volume was 23.7
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mm. The infiltration depth increased with time, while the infiltration volume and infiltration rate decreased
with time. Rainfall was positively correlated with infiltration volume, infiltration depth and infiltration rate
(p<<0.05). When the rainfall was less than 20 mm, the rainfall intensity had a significant effect on the
infiltration amount, infiltration depth and infiltration rate. [ Conclusion ] The Hydrus-1d model can be used to
simulate the dynamic change of soil water in Platycladus orientalis on the artificial of Nanshan in Lanzhou

and calculate the infiltration amount, infiltration rate and infiltration depth. Moreover, it is found that the

rainfall has a more significant effect on the soil water infiltration process.
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Received:2023-10-25 Revised:2023-12-03

KR T R T B DR A K Y T R
PR R S 2 T 5 X Ky kI, dE i
SR e ST KA 23 A1 0 R ) AR A ORIRR SE P 7 A T i
PR K A B B 2 T AR A
b g B e ] S M AR T AR R R R A S R AR
I TR I B S A B DE IR A B LR . T
NBFGE Fe W], A B~ 2 FIFE A5 38 Bl e T it J3E 484
TN R AR A A5 e B A R e R 2 IR
TIEARG R Y BAH, BB R T . — i,
24 A 2% AR AR I I [ T 588 38 8K, S A fiE ) M
SIS e T BRI K SRR A
O ELB A TR 14 43 m 8 3% 7K ek 728 A B s/
SR 5 T 35 oK 728 A 8 i 2 S o s RN Y
THOR P ABOEFE ;S . 2 MBI AEPT I A 2000
AR LR A [ 5 AR 25 SO AR R 48 51T 3 A i AR
B4 . B ETIE BN TR 3 AR i R
FAC L A B e B, B T 5 A ARSI BT
X A AR5 LA A A O A Y8 2 A R A ) - 33K
2ok BN T HEWE D ek % p LI O BIE TS . IR SE 22
MR LA ] B3 T 2% T N AR L 3K o0 A8 LA T
X2 AR B P R R R KA S IR RS

FAT, 80K 70 a8 B it 58 T ik B % L (B4 Fh 7 3%
A — 7 R PR . %l T 9 0 A8 2 4 RE AR E
BSR4 2R 5 AT S IET L K
R T B AT MR K B PR O B s
PEA TG R 7R B AR08 B 0 Tk W R R Y
W 5E 2R . Hydrus — 1d & F R BF 52 46 A K A4
FIFLBR K iz % F0 9 o 3 RS RY , HAT R0 B9 % A
I RE AN S B AR e o oy T LA B A% 3 R T 4
AR T 3 3 1o P 2 TR S K AR T
B KRR A KT 3 W R A A 1 1
KO B A A KR KA g AR K RO L TS
GEPPAli A5 7K b BRI B 35 . T AE
XA 2R 0 0 Ml ) — V0 b A ] X K 43 3 25 AR AR
PEATREL A B, T 5 v e 3R R R K B AR A

Accepted:2023-12-26

Online(www.cnki.net) : 2024-03-06

K ZE VKUK AE T 38 o AL A E K 4 i A AR AR, PEAG
Hydrus— 1d A5 % 76 18 Jb 52305 0% 35 R 1 R0 offe o 4 5 it
ST A e B Hydrus — 1d A5 8R40 4 3K J3 ) 23
AL, PG Hydrus— 1d BB YE B S WD Mm% N T
b S M. B R TR TR X K A
WF5E 22 4 oA A BRI YD 1 %k FF 52 X F5 AR £ e K
AF TR D, 2N P L I T Y —, K s
2 MR 5 M /N, B A R TR R0 LAl
1455 + 5K 00 58 07 1 B ik 9% 1, I, 3 T AR (e
L J7 LT 22 M R 1 K B A L,

ARHIFIE T 7 A 2% M R LA ST A P G A B A
S HSF ORI - 98 A B K i B AT L B TR L AE R L XL
RN R EER RN I RIS S +
Bk B MR Koy SR T L AU K 4 iz
BRI AL, T 5045 R [ B RN 25 1R T 58K 4
ABRE HRMAB & HT 5K AB A, B
TE A IR S5 A A 05 1T 522 % JR AR IR 22 A 4l
1 Me57RE
1.1 HRXHEFR

221 (32.18°—42.95°N,92.76°—108.76°E) , F- 2
WK 1 520 mo, A Bz H B 4 v DY P R T X R AL
LT URE R 74 6 0T 2 A L R R R ) 8
JE ) 2k U M X, bR AR 4 2R L B [ PG R 1) AR G AT
BB S KR, AP K 1655 km, b 38 530 km;
Hb &b 2 R DX A 2 XU XY o 38 b S 3R R
i P A L e 22 K BT A AR S B K i 350 mm,
SR 10,3 °CL H R 78 2, & 4R 735 H B[R]
2 446 h, CFEW 180 KDL b, & FiEK HIKFELR W
b F AR RN, Vo AR K B AR, AR AR
w R BRI, R KA RS
R o i B U e o LT

FAE R T 22 N FE 1LY BF T AR (36.03°N,
103.92°E) , 4k 1 755 m, Mg i #imm A 15.5 hm”,
o F BH B, B 300 A A MR E A

http: // stbexb.alljournal.com.cn



366 K AR IR R

(Platycladus orientalis) ., F-YJWHIE 32 42,10/ b &
¥ré& (Caragana korshinkii ), TYEM2E T T HIKE
L.pH A 7.8~8.2, M4 L T oy O L, LI
RS EMTEAREILE 1,
®1 RE[SITEHNENRE
Table 1 Soil particle size and bulk density at sampling site

LRERE/ cm R/ % KR/ % R/ % BRE/(geem )

10 8.5 70.6 21.0 1.10
30 7.9 71.8 20.3 1.12
50 8.8 70.2 21.1 1.17
70 8.0 70.9 21.5 1.25
90 6.5 70.2 23.4 1.19
110 6.3 67.9 25.8 1.10
130 7.0 67.9 25.1 1.03
150 6.3 66.3 27.4 0.94
170 6.6 66.7 26.7 1.05
190 6.1 66.4 27.5 1.18
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Table 2 The model parameters after inversion

+ZE®WE/em Q,/(em® « em ) Q./(em?® ¢ ecm *) a/cm ! n K./(cme+d " l
0 0.059 0 0.401 0.004 3 1.278 0 135.85 0.5
10 0.058 5 0.321 0.003 8 1.186 0 90.80 0.5
30 0.065 7 0.477 0.004 1 1.359 0 122.40 0.5
50 0.069 5 0.326 0.004 0 1.222 5 100.04 0.5
70 0.072 3 0.374 0.004 4 1.223 0 76.61 0.5
90 0.072 3 0.328 0.004 2 1.178 4 107.29 0.5
110 0.074 5 0.357 0.003 9 1.235 8 152.43 0.5
130 0.068 7 0.379 0.003 6 1.231 0 189.56 0.5
150 0.066 9 0.399 0.004 0 1.227 6 157.50 0.5
170 0.069 8 0.401 0.004 1 1.235 4 180.31 0.5
190 0.075 2 0.427 0.003 9 1.243 1 112.95 0.5
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Table 3 Test index statistics of simulation results

T EWE/cm R’ RE RMSE
10 0.687 8 0.025 4 1.625 8
30 0.674 4 0.022 3 0.559 9
50 0.953 8 0.005 3 0.293 2
70 0.704 0 0.013 7 0.713 1
90 0.642 2 0.027 4 0.775 0
110 0.679 9 0.014 6 0.652 9
130 0.851 7 0.010 6 0.596 4
150 0.926 5 0.002 0 0.187 1
170 0.940 0 0.002 9 0.165 5
190 0.937 4 0.006 2 0.186 5
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Fig. 2 Temporal and spatial dynamics of measured soil volumetric water content and air temperature and water input during the

simulation period
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Table 4 Basic information of six soil wetting events

A+ 45 18 v =R [ T 25 A HIA —H) [ WG i /h [ WY/ mm FEFR R /(mm « h™ ')
SWE, /NFR 04—21—04—22 5.0 8.2 1.638
RN 05—31 10.0 16.4 1.638
SWE,
JINFR 06—02 8.0 8.6 1.074
SWE, T 06—17—60—18 8.5 11.8 1.386
Wi /NFR 07—02 1.0 0.4 0.396
: o 07—03 8.0 15.6 1.950
SWE; K 07—12—07—13 18.0 28.8 1.596
SWE, i 08—10—08—11 10.5 19.4 1.842
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Fig. 3 Dynamic changes of soil water under six soil wetting events
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Fig. 4 Dynamic response of soil water under different rainfall conditions
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Fig. 5 Infiltration rule of six soil wetting events
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