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Characteristics of rainfall interception for four typical shrubs in Qilian Mountain
LIU Zhangwen'??, CHEN Rensheng'** , SONG Yaoxuan'”, HAN Chuntan'~

1 Heihe Upstream Watershed Ecology-Hydrology Experimental Research Station, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China

2 Key Laboratory of Ecohydrology of Inland River Basin, Chinese Academy of Sciences, Lanzhou 730000, China

3 Graduate University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract; Rainfall intercepting by vegetation plays an important role affecting the water balance at local and catchment
scale due to the control that vegetation canopy exert by modifying both evaporation and the redistribution of incident rainfall.
Qilian Mountain is source regions of Heihe River, Shiyang River and Shule River inland river basin. In consideration of
widespread shrubs which account for 68% of the whole forest area of Qilian Mountain, the research on rainfall interception
process of shrubs for understanding the impact of rainfall characteristics on alpine shrubs and revealing the mechanism of
hydrologic cycle and water resources with the impact of the shrub canopy, especially in the mountainous regions of an inland
river basin, is very important and necessary. This paper taked the four typical alpine shrubs Potentilla fruticosa, Salix
cupularis, Hippophae rhamnoides, and Caragana jubata in Qilian Mountain as test objects, based on the field experimental
data from June to October 2010, characteristics of rainfall interception and rainfall redistribution of four typical alpine
shrubs in Qilian Mountain was investigated by permanent plot method, and impact of rainfall characteristics on rainfall
redistribution of shrubs was analyzed by statistical method. The results indicated that the gross rainfall was 298. 6 mm

during the experimental period. Rainfall was intercepted entirely by shrubs when rainfall is less than 2. 1 mm, gross rainfall
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which observed throughfall and stemflow was 283. 1 mm. The amount of throughfall of P. fruticosa, S. cupularis, H.
rhamnoides and C. jubata was 175.8 mm, 179.8 mm, 148. Imm, and 170.4 mm. Throughfall percentages of P. fruticosa,
S. cupularis, H. rhamnoides and C. jubata was 62.0% , 63.5% 52.3% , and 60.2% , respectively. Stemflow was 9.5 mm,
9.1 mm, 22.5 mm, and 11. 8 mm for P. fruticosa, S. cupularis, H. rhamnoides, and C. jubata, and averaged 3.4% ,
3.2% , 8.0% , and 4.2% of the gross rainfall, respectively. Interception was 62.0 mm, 63.5 mm, 52.3 mm, and 60.2
mm for P. fruticosa, S. cupularis, H. rhamnoides, and C. jubata, and accounted for 34.6% , 33.3% , 39.7% , and 35.6%
of the gross rainfall, respectively. The amount of thoughfall, stemflow and interception of P. fruticosa, S. cupularis, H.
rhamnoides and C. jubata increased in a significant positive linear correlation with increasing rainfall depth( P<0.001). The
relationship of throughfall percentage, stemflow percentage and interception percentage of shrubs with rainfall could be fitted
with exponential curve (P<0.05). Throughfall percentage and stemflow percentage showed an increase trend with the
increasing rainfall, while interception percentage decreased with the increasing rainfall depth. Moreover, interception
percentage of shrubs decreased in exponential function correlation with increasing rain intensity ( P<0.05). Interception
percentage decreased with increasing rainfall intensity, when the rainfall intensity is less than 4 mm/h, the interception
percentage was significantly decreased, and then the trend is becoming stable values with increasing rainfall intensity.
Interception characteristics of each shrubs was different with others when rainfall characteristics were similar during the
experimental period. According to field plot observation, the height, branch angle, canopy morphology and crown projection
area all affected canopy interception process of alpine shrubs in Qilian Mountain. In order to analyze intercept capability per
leaf area of shrubs, some morphology characteristics parameters, such as leaf area index (LAI), freedom throughfall

coefficient, biomass, canopy hold water ability, should be measurement in the next experiment.
Key Words: interception; stemflow; shrubs; Qilian Mountain
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ARZE INFENTETARZY 4. 1310 hm? , 24 15 40 32 LU DBl F L TRTAR Y 68 % , AT S50 26 /K B 7 310 m’ LA L
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TR IEI [] HELI B R 55 VK, BRI 298, 6 mm , YR KRR & 4= F 2010 457 A 8 H ,FER I 10 h,
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Table 1 Rainfall characteristics in study area during the experimental period

[GEEiere g W R U LA e Fag A 491 ek T 5 2
Rainfall class Rai MERT L Frequency percentage Rainfall Rainfall percentage Rainfall intensity

/mm ainfall frequency /% /mm /% /(mm/h)
<2 19 34.5 15.4 5.2 0.7(0.4)
2—5 14 25.5 45.0 15.1 1.9(0.9)
5—10 13 23.6 91.5 30.6 1.7(1.0)
10—15 4 7.3 52.0 17.4 11.2(16.6)
15—20 3 5.5 51.0 17.1 6.9(8.3)
> 20 2 3.6 43.7 14.6 1.9(0.6)
55 B AR 22

WL AR, <2. 1 mm BT U S JB R FT UCRUY 34. 5% , T HCRE R4 o B PR 1 5. 19,
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2.2 FEEWAEL

TR0 (B] , A4 b T DA R4 BA R AE L 2, 28 388 N i LA e LUV A die i, AR U A 4 S AE A | O 5 8 X%
JLHEN VD HE NI/ | SR B o R a3, Bk R Zr B it I AE 2010 4E 7 A 8 H ,FERIJIRT 10 h,
FER R 23.5 mm, ZEE TN I S @A VDB = LU R R S 328 LA 51008 17,6 .15.8 15,2 mm Al 14. 2 mm , X} )i
FIER(FEN R GERREN T, TF% ) N 74.9% 67.4% 64.7% F160.4% ,

2 06 HA A E AR B A

Table 2 Characteristics of interception for P. fruticosa, S. cupularis, H. rhamnoides and C. jubata

R TEF - B NP b 57 5%

" FEN I St Sk S o i
HEM shrub Throughfall Stemflow . Interception

Throughfall/mm Stemflow/mm Interception/mm

percentage/ % percentage /% percentage/ %
L 5EMG P, fruticosa 175.8(2.2) 62.0(18.3) 9.5(0.7) 3.4(1.2) 98.0(1.5) 34.6(18.0)
= LA S, cupularis 179.8(2.4) 63.5(16.9) 9.1(0.3) 3.2(1.3) 94.2(1.6) 33.3(18.9)
U H. rhamnoides 148.1(1.5) 52.3(15.0) 22.5(1.2) 8.0(4.1) 112.5(2.5) 39.7(19.7)
AL C. jubata 170.4(2.6) 60.2(18.5) 11.8(0.8) 4.2(1.7) 100.9(1.7) 35.6(19.4)

5 VB Wb 22

4 FENGERE SN E Z A8 B EFNLMEEMEER (K 1,P<0.001), XF 4 FhiE G 5E R
(TF% ) 5N (P) Z AR IAT R, 515 8 50k B LA B B9 LA, 2005 SR Bl 25 4 °R 2 A 388
I EE R, e T REE (K 2,P<0.05)

20
a

16 |- %;

12 %

8 —

TFp=0.73P - 0.79
g L 2 =
E 4 e R2=0.96
= =l
D 0= °
e 1 1 1 1 | 1 1 1 1 ]
=
=
I
)
iR
| | | L J 1 1 1 1 ]

[ i Rainfall/mm

E1 #EMFEWNEERMEZENXER
Fig.1 Relationship between throughfall and rainfall
(a) @FEHME P. fruticosa; (b) BlLMIS. cupularis; (¢) YV H. rhamnoides; (d) RETEMIL C. jubata. ; T
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Fig.2 Relationship between throughfall percentage and rainfall
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Fig.3 Relationship between stemflow and rainfall
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Fig.4 Relationships between interception and rainfall
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