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Fig.1 The objects of the experimental system
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( 1 2) Fig.2 Schematic diagram of the experimental system
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Fig.3 Particle size distribution of the experimental soil (a) and soil-water characteristic curve (b)
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Fig.7 The flow process (a), infiltration rate (b) and soil moisture (c¢) of the typical experimental session

S ¢ il So
3.2 Horton sk o Jorfo kK o
Horton Horton ,25

130-321 " Horton 8 , 2

’

: 097 095
S+ (fof)e™ (1 .



1 43
15 S 2 2 15
E =114 68=023 =098 .'g =133 68=023 =098 £ =152 6022 = £ =171 =024 =098 & =14 B=023 =098
£ : g | = 215 £ 1.8 e
W \Nv._ E 05 ¥ 1 # ! \“ ¥ \“51
= i a8 % =
= 05 = = (0.5 = .5 = == = (L5
0 5 10 15 0 10 20 30 0 10 20 30 0 5 10 15 20 0 10 20 30
1 i) /min I6F i) /min 16 1) /nin 1 it ming I il /min
3 . 1.5 4 2 _ 2
g =247 02021 =092 g | =h14 =025 =099 g =304 6024 =098 2 =152 =019 =099 5 =171 8=023 =098
% ! % 05 \-*_‘ ¥ i \. =
4@ E) @ “'.* @ .t
=0 = 0 = 0 = =~ 0 = 0
0 5 10 0 5 015 20 0 5 10 15 0 10 20 30 0 10 20 30
I i /min 16 [} fmin I (i) /min 1 fit) Amin I [4] /min
2 .2 5 L5
=285 6021 =096 =17 B=023 =097 5 =171 6022 =097 £ =114 9021 =099 | E =133 62019 =099
. N 2 1.5 é 1.5 - z 1
¥ ¥ : ¥ 1 Wl £ 05
2 . 4 il ) A 4{9
“ o = 0 “0s ¥ 0.5 ) o
0 5 10 15 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 10 20 30
I ) /min I 1] /min i} [l /min IBf [ Amin I il fmin
B 2 v 2 . 3 % IS
=152 0=0.8 =098 =171 6=021 =098 E =171 82025 =097 E =285 6027 r=0.84 E : =14 =025 =093
10 20 30 o 5 10 15 20 “() 10 20 30 0 5 10 15 % 10 20 30
i1 fil i I ) /min 4 il fmin IHE il i i il min
= 3 w15 5 |
=095 62029 =099 =247 B=009 =097 é p =285 #7021 =096 g ’ =114 G022 =099 § 0.9 -095  #=0.19 =099
K ; \‘*‘ £ 08
;«( | &; 0.5 i: 07
E 0 E o e
5 10 15 5 10 15 20 0 5 10 15 0 10 20 30 S 10 15 20 25
1L il /min (EF ) fmin I 1 i 16 1) /nin I (il iy
. ) mm/min; 6, s 5T
8
Fig.8 The infiltration rate fitting curves
2 Horton
Table2 The Horton’s infiltration model parameters and fitting results
Horton
fo/mm-min™' fe/mm-min™' k
1 1.35 0.71 0.43 0.02 0.98 0.95
2 1.68 0.53 0.29 0.03 0.98 0.97
3 2.53 0.67 0.28 0.02 1.00 0.99
4 1.82 0.66 0.29 0.04 0.98 0.97
5 1.49 0.58 0.23 0.03 0.98 0.96
6 4.32 0.63 1.26 0.15 0.92 0.85
7 1.38 0.35 0.24 0.03 0.99 0.97
8 3.53 0.54 0.60 0.11 0.98 0.95
9 1.39 0.43 0.23 0.03 0.98 0.96
10 1.66 0.50 0.16 0.05 0.98 0.96
11 3.73 0.80 0.89 0.15 0.91 0.81
12 1.78 0.57 0.38 0.04 0.97 0.94
13 1.56 0.57 0.25 0.04 0.97 0.95
14 1.29 0.51 0.25 0.02 0.99 0.99
15 1.74 0.39 0.20 0.04 0.99 0.98
16 1.63 0.69 0.20 0.03 0.98 0.95
17 1.89 0.47 0.26 0.05 0.98 0.96
18 2.48 0.60 0.65 0.04 0.97 0.95
19 6.12 0.69 2.68 0.14 0.88 0.77
20 1.18 0.42 0.23 0.04 0.93 0.87
21 1.08 0.42 0.34 0.02 0.99 0.98
22 3.52 0.40 0.38 0.11 0.97 0.94
23 4.17 0.65 0.76 0.12 0.96 0.92
24 1.50 0.54 0.17 0.03 0.99 0.97
25 3.49 0.60 0.27 0.01 0.99 0.99
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Research and Development of A New Artificial Rainfall-infiltration Experiment System

YANG Moyuan', WANG Zhonggen®, Pan Xingyao', LIU Changming®
(1. Beijing Water Sciences and Technology Institute, Beijing 100048, China;
2. Key Laboratory of Water Cycle & Related Land Surface Processes, Institute

of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Artificial rainfall —infiltration experiment is an important study means of runoff process and mechanism. In order to

improve the accuracy and reliability of artificial experimental observation, through technological upgrading, this paper developed a

new type of artificial rainfall —infiltration experiment system, including three parts of underlying surface system, artificial rainfall

observation system and data recording system. 25 artificial rainfall—infiltration experiments were conducted to verify indicators and

features of the system. And Horton’s infiltration model was employed in infiltration process line fitting of each experimental session.

The fitting result is good, the root mean square error is less than 0.15, the correlation coefficient and Nash efficiency coefficient is

about 0.97 and 0.95, respectively. The results show the excellent performance of the system in stability on the time course and

spatial uniformity of rainfall, accuracy and time resolution of flow observation, automation degree and portability, which can provide

important technical support for rainfall infiltration runoff mechanism research.

Key words: hydrological experiment; rainfall infiltration; runoff process; experimental system



