5539 A 14 1) *E &~ 2 Eild Vol.39,No.14
2019 4F 7 A ACTA ECOLOGICA SINICA Jul.,2019

DOI: 10.5846/stxb201806301441

R, & e A B, A AR R v, L R e e B B X Ll 2 A B R A2 524412, 2019,39(14) ¢ -
Tian N, Gu J L, Yang X G, Wang L, Yang D D, Miao F, Meng M.Characteristics of canopy interception by Caragana intermedia in desert grasslands.Acta
Ecologica Sinica,2019,39(14) .

Ttk B R B 4898 L = A B 4 AE

HOWEELHWE L & MHEAA,Y #,E W

TR RV LR A5 A WA A8 T B T e 9 s B e DGR A S R S B A TR E RS, BRI 750021

FE . B FE T A a8 L ( Caragana intermedia) NRFFENT S, FIFH 2016—2017 4 W KB 26 FETRE 1, 4 FL 3 #r
TP ARHAMATA) B R RAE , S5 RW]: (1) 150 301 1] MU0 3047 SR 33 U, SRR &0 251 mm, W
AP V8% T A R TR R 435904 7.6 mm T 1.14 mm /h, AR H<2 mm, Fi58 <1 mm/h FIFEFE FG T 2—5 h YRR BLREUR 25 (2)
H AR AN T2 a4 L8 B 4050 111 mm A1 0.72 mm, S8 R340 24.81% M1 15.95% , Wi 2H HE N B8 7748
W B E 2R (P<0.01) ;(3) TEMEH>15 mm B, IR (4.57% ,CV =73.38%) FIN T4 (5.25% ,CV = 51.96% ) - Y #% B4 A5 5
PERIZE IR s (4) FSRAVRIN T 418K A 1t 5 5 T 2, A 9 7 i 0 6 RTS8 38 22 ) ) G 2 vl AR eRBCR 8, OB SR 5 = B 6 &R
Y IR R B AR BT, TERE RN ARAEAE RS B0 R, TE MY SRR A2 5 e v ()46 0 Lo S22 4 P 1 DGR DR 32

SRR TR rh IR XS L s R e 2

Characteristics of canopy interception by Caragana intermedia in desert grasslands
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Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China/Ministry of Education Key Laboratory for

Ecosystem in Northwest China, Ningxia University, Yinchuan 750021, China

Abstract; Canopy interception, an important component of water balance in arid and semiarid environments, plays a key
role in re-vegetation and the hydrological cycle. Research regarding canopy rainfall interception across the sand-stabilizing
shrub, Caragana intermedia, can aid in the elucidation of the eco-hydrological mechanism in desert grasslands. In this
study, planted C. intermedia in a desert grassland was selected, and characteristics of canopy interception in two groups of
shrubs (natural and planted) were compared and analyzed by monitoring 26 rainfall events from 2016 to 2017. The results
showed that a total of 33 effective rainfall events were observed during the experiment, and the total and average amounts,
and intensity of rainfall were 251 mm, 7.6 mm, and 1.14 mm /h, respectively. Overall, rainfall events of less than 2 mm
and 1 mm /h, as well as a 2—5 h duration had the highest frequency. The average interception of C. intermedia in the
natural and planted groups were 1.11 mm and 0.72 mm, respectively, and the average interception percentages were 24.
81% and 15.95% , respectively. Significant differences (P<0.01) in interception were detected between the two groups.
When the rainfall amount was greater than 15 mm, the natural group (4.57%, CV=73.38%) and the planted group (5.
25% , CV =51.96% ) exhibited the greatest differences in average interception percentages. Small amounts of rainfall
contributed to a higher percentage of interception. Furthermore, the interception amount of the natural and planted group
exhibited a power function that tended to decrease with increasing rainfall amount, duration, and intensity, whereas the

interception percentage for the two groups had an obvious exponential function in the relationship with the rainfall amount,
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duration, and intensity. The canopy interception of planted C. intermedia was significantly reduced, which was conducive to
the improvement of the efficiency of precipitation utilization and is of great significance in the elucidation of the hydrological
mechanism of decline of canopy interception by planted vegetation. Morphological characteristics of shrubs were the key
factors affecting the canopy interception of C. intermedia under the same rainfall conditions. Based on the morphological
structures of different shrubs, the canopy structure (height, crown projection area, leaf area) affected canopy interception

progress of shrubs.

Key Words: desert grassland; Caragana intermedia; decline; canopy interception
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Table 1 Basic information of morphological structures for different shrubs
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Fig.1 Characteristics of rainfall distribution during the experiment
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Table 2 Statistical distribution of canopy interception and rainfall characteristic values for C. infermedia in natural and planted groups during

the experiment

A T R Canopy interception

% [E35aRV € Rainfall/mm 94840 Natural Group A T4 Planted Group

Rainfll Rainfll st i T T R
class/mm times Average CV/%  Interception/  CV/%  Interception ~ CV/%  Interception/ CV/% Interception CV/%

value/mm mm percentage/ % mm percentage/ %

<2 6 1.13 46.91 0.36 60.07 35.46 44.96 0.24 57.49 22.22 34.77
2—5 6 3.33 24.79 1.61 73.26 46.45 57.73 1.12 95.50 32.73 72.73
5—10 5 8.28 18.44 1.18 65.95 15.72 73.17 0.78 61.86 10.53 76.26
10—15 6 12.37 14.41 1.18 79.98 10.22 87.30 0.33 65.19 2.80 75.24
>15 3 32.60 24.29 1.33 41.717 4.57 73.38 1.58 42.92 5.25 51.96

PP AT T A PR R R SR 918 OV . B R B Coefficient of variation

3.4 MR
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Fig.5 Interception and interception percentage in relation to rainfall intensity
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