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Abstract: [ Objective] The rainfall redistribution characteristics of different shrub canopies in the western semiarid
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area of Heilongjiang Province were analyzed to provide a theoretical basis for selection of economically valuable
shrub species that are conducive to water conservation in semi-arid regions. [ Methods] Six economic shrubs with
development potential in western Heilongjiang Province, namely Corylus heterophylla, Lycium chinense,
Hippophae rhamnoides, Prunus tomentosa, Eleutherococcus senticosus, and Rosa davurica, were used as
research objects. Fifteen rainfall events from June to September 2023 were monitored to compare and analyze the
rainfall redistribution characteristics of the six shrubs and their influencing factors. [ Results] Significant differences
(p<<0.05) were observed in rainfall redistribution among the six shrub canopies, with over 70% of the rainfall
falling as throughfall. The average throughfall, stemflow, and canopy interception rates were 71.47%—91.16%
(82.14%) , 2.31%—7.46% (4.40%) , and 6.56%—23.41% (13.65%) , respectively. P. tomentosa had the
highest canopy interception rate, followed by H. rhamnoides, C. heterophylla, R. davurica, E. senticosus, and
L. chinense. Rainfall amount was the key meteorological factor influencing the rainfall redistribution process. The
throughfall, stemflow, and canopy interception of the six shrubs showed a significant positive linear correlation
with external rainfall (p<C0.01), whereas the throughfall, stemflow, and interception rates exhibited a logarithmic
relationship with the external rainfall. Correlation analysis among meteorological factors, stand characteristics, and
canopy interception capacity indicated that the interception rate was positively correlated with temperature (p<<
0.05) and negatively correlated with wind speed (p<<0.01). Except for the non-significant correlation between
branch number and throughfall rate, other stand characteristics showed significant positive correlations with
stemflow and canopy interception rates and significant negative correlations with throughfall rate. [ Conclusion]
There were differences in rainfall redistribution among the different shrubs. P. tomentosa, C. heterophylla, and H.
rhamnoides had relatively high interception and stem flow rates, which are advantageous for reducing rainwater
splash erosion and conserving water. L. chinense, E. senticosus, and R. davurica had high throughfall rates, which
are advantageous for increasing the effective utilization of water under the canopy. Overall, meteorological factors
and stand characteristics play important roles in shrub canopy interception processes.

Keywords: economical shrub; rainfall redistribution; throughfall; stemflow; canopy interception
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Table1l Basic characteristies of economical shrubs
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Fig.1 Rainfall distribution at study area during observation period

22 AEEAKEEMEWESBFE

3 A X UL I 1 e 22 A B AR OE B A AT R I O3 b
FIHTCER 20, W R bR 23 6 T P 0 TG 15 100 R 1K 3 9
Hp TR > R R W TR R W R
L2 375 W% UV, AS [R) 0 AR PO b 22 1) 3 24 43 L LE
B4 — 22 5, AR B AR IE 8 AR Z [ AE 7E B 3 25 5
(p<<0.05) . 6 Flt E A MK Y 28 3% T S 6 7F 278.63 ~
351.99 mm, - 5 % W & 319.39 mm; 5535 T A b
I Ry 71.47%6~91.16% , ¥ 28 i W % R 82.14 0 5
255 AR L A 8.41 mm~35.31 mm, - B
TXWE N 1814 mm, W T X W KA EHE N

2.31%~7.46% , 7 )= 8 B & 2 1k 0 B Oy 16.42~
77.57 mm ;- 256 2 A i 39.29 mm ;i 2 R
A5 Ak 5 B N 6.56%~23.41%, F ¥ ZE BB RN
13.65% . #EARKF 56 J2 P 4 B it 5 4 Bl R A8
AN 7] JEE A RS Fofr ] 22 S & B — 30, M AT ARORITRI A Ak
OB N I M 7R OE R I s Tl R bR (p<<
0.05) 5 B 1~ 25 i & AR T 22 3 0 5 Z A I, # Al
) b R ) SR bR 3 AR T A R AR (p<Z
0.05) , Vb BRI 2 W 5 = 5 968 2% 6 B it RV B R A v
R B, 3 T A R AR (p<<0.05) , H Al Ak
AR SR) bR deb 2 A T A ARbR (p<<0.05)

F2 TREIFEARMEEFERE B RE

Table 2 Rainfall redistribution characteristies of canopy interception in different shrubs
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Fig.2 Relationship between throughfall and external rainfall in different shrubs
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Fig.3 Relationship between stemflow and external rainfall in different shrubs
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