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Abstract: Savanna distributes widely in the dry-hot valleys of southwest China with hot and dry climate
conditions,and the seasonal drought is very obvious. However, the research about the rainfall redistribution
and its influencing factors are particularly insufficient. In this study, l-year monitoring was carried out in
savanna of Yuanjiang dry-hot valley to analyze the rainfall redistribution and its influencing factors. The re-
sults showed that the total annual precipitation was 762. 9 mm,and the throughfall, stemflow and canopy
interception were 639. 3,14. 6 and 109. 0 mm,respectively,accounted for 83. 8% ,1.9% and 14. 3% of total
precipitation. The threshold rainfalls for forming throughfall and stemflow were 1.1 and 1.4 mm, respec-
tively. The components of rainfall redistribution were significantly correlated with rainfall quantity, rainfall
intensity and air temperature (P<Z0. 01). Meanwhile,rainfall was the most significant meteorological factor
for the rainfall redistribution, which was in accordance with the previous results from other vegetation
types. With the increase of rainfall, the amount of throughfall and stemflow increased. The ratios of

throughfall and stemflow increased first and then stabilized, whereas, the ratio of canopy interception de-
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creased first and then stabilized as the rainfall increased. The Chinese savanna has a sparse vegetation, sim-

ple community structure and low canopy density, which results higher throughfall ratio and lower canopy

interception ratio.
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Table 1 Characteristics of the sample trees Table 2 Characteristics of rainfall in Yuanjiang dry-hot valley
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Fig. 2 Relationship between rainfall redistribution and rainfall
3
Table 3 Summary in the rainfall redistribution of savanna in Yuanjiang dry-hot valley
/mm / /mm /mm /% /mm /% /mm /%
<10 115 294.5 218.1 74. 4.1 1.4 72.3 24.6
10.0~24.9 22 329.4 294.0 89. : 7.8 2.4 27.6 8.4
25.0~49.9 4 139.0 127.2 91. 2.7 1.9 9.1 6.6
141 762.9 639. 3 83. 14.6 1.9 109. 0 14.3
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Table 4 Correlation analysis of rainfall redistribution with main meteorological factors
0.986* * 0.578** 0.954** 0.636** 0.350** —0.582**
0.493** 0.338** 0.535** 0.407** 0.327** —0.341**
—0.235%* —0.287** —0.266** —0.360** 0.103 0.290**
0.082 0.291** 0.072 0.190* —0.028 —0.290**
—0. 007 0.029 —0.057 —0.113 0. 087 —0.025
0.073 —0.067 0.102 0. 066 —0.070 0. 064
—0.089 —0.194* —0.118 —0.239** —0.169* 0.196*
s X P<C0.05; % % P<<0.01,
5
Table 5 Comparison of rainfall redistribution characteristics of different vegetation types
/mm
/mm /% /mm /mm /% /mm /mm /%
1 594. 50 853.20 41.43 80. 70 5. 24 660. 60 53.74 [4]
1594.50 1096.80 67.85 104. 10 6.68 393.50 24.68 [4]
762.90 639.30  83.80 1. 10 14. 60 1. 90 1. 40 109. 00 14. 30
1884.11 1637.06 86.89 5.00 3. 14 0.17 14. 00 243.92 12.95 [21]
531. 60 382.60 71.97 — 46.70 8.78 — 102. 30 19. 20 [23]
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531. 60 361.90 68.08 — 7.20 1. 35 — 162. 40 30. 50 [23]
1348.80 1102.20 81.70 2.00 31.60 2. 30 2.00 215. 80 16. 00 [20]
726.47 588.20  80.96 1. 30 11.69 1.61 6.00 126. 58 17.43 [22]
156.67 75.83  48.40 1.10 6.33 4. 04 1. 87 47.56 74.51 [18]
167. 23 115.31 68.94 2.21 4. 35 2.56 2.00 47,57 28.45 [17]
167. 23 115.08 68.81 2.72 5.90 3.47 2.00 46. 25 27. 66 [17]
167. 23 125.94  75.31 1. 34 6. 24 3.67 2.00 35.05 20. 96 [17]
348. 40 266.70  76.56 1~2 1. 98 0.57 3.00 79.70 22.87 [24]
166. 80 115.56  69.28 0.85 2.11 1.26 2.44 49.13 29. 46 [19]
567.10 434.00  76.00 1. 00 37.10 6.54 3.10 96. 00 16.93 [16]
567.10 482.40  85.00 0.70 29. 60 5.22 3.10 55.10 9.72 [16]
184. 00 148.61  80.77 — 0.25 0.14 3. 60 35. 14 19. 10 [1]
A (83.8%), (14.3%) .
,
4.1 N
. 4.2
N 639. 3.14. 6.,109. 0 mm, s 141
83.8%.1.9%.14.3%., > 762.9 mm(  2), . N
1.1 mm ; >1.4 mm 639.3,14.6,109. 0 mm,

83.8%.,1.9%.,14. 3%

3,

¢ 95,



52

34

[14]

) (Polyalthia
cerasoides) . (Sapium insigne) .
(Lannea coromandelica) . [1]

b b

2]

b

[4,17-21,23-25]
o

2A,C,E); .
8 mm,

<8 mm ,

>8 mm , N [4]
s ( 2B.D.F),
(191 [5]

[6]

7]

[4]

9]

’ .

[Jl. : ,2017,41(2) ;
90-96.
SHI L,SHENG H C,MAN X L,et al. Rainfall redistribution
and the spatial heterogeneity of throughfall in Larix gmelinii
forest,northeast China[ J]. Journal of Nanjing Forestry Uni-
versity : Natural Sciences Edition,2017,41(2):90-96. (in Chi-
nese)
NANKO K,ONDA Y,ITO A,et al. Spatial variability of through-
fall under a single tree:experimental study of rainfall amount, rain-
drops.,and kinetic energy[ J]. Agricultural and Forest Meteorology .
2011,151(9):1173-1182.

[J]. ,2004,24(5):1015-1021.
LI Z X,ZHENG H.OUYANG Z Y ,et al. The spatial distribu-
tion characteristics of throughfall under Abies faxoniana forest
in the wolong Nature Reserve[ J]. Acta Ecologica Sinica, 2004,
24(5):1015-1021. (in Chinese)
[J]. ,2003,23(12) :2653-2665.
[Jl. ,2014,28(5):119-
123,133.
LIU X,MAN X L, TIAN Y H,et al. Study on seasonal dynam-
ics of rainfall redistribution metal elements of Betula platyphl-
la secondary forests in north of Greater Xing”’an Mountains
[J7]. Journal of Soil and Water Conservation,2014,28(5);119-
123,133. (in Chinese)
IO
,2000,15(3) . 1-7.

[Jl. ,1999,19(4) :289-302.

LI ,2016,38(3):1-10.
(in Chinese)
FEI X H,ZHANG Y P,SONG Q H, et al. Characteristics of
solar radiation distribution and albedo in Yuanjiang dry-hot
valley, southwest China[ J]. Journal of Beijing Forestry Univer-
sity,2016,38(3) ;1-10. (in Chinese)
ZHANG S B, ZHANG ] L, CAO K F. Divergent hydraulic



53

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

safety strategies in three co-occurring anacardiaceae tree spe-
cies in a Chinese savannal J]. Frontiers in Plant Science,2017,
7.2075.
FEI X,JIN Y,ZHANG Y,et al. Eddy covariance and biomet-
ric measurements show that a savanna ecosystem in south-
west china is a carbon sink[J]. Scientific Reports,2017.,7(7) ;
41025.
(M. : ,2018.
STAELENS J,AN D S,VERHEYEN K., ez al. Rainfall parti-
tioning into throughfall, stemflow, and interception within a
single beech (Fagus sylvatica 1..) canopy:influence of folia-
tion, rain event characteristics, and meteorology[ ] ]. Hydro-
logical Processes,2010,22(1) :33-45.
GB/T 28592—2012, [S]. : .
2012.
[JJ. ,2017,37(17) : 1-7.
JINY Q.LI J,ZHANG Y P,et al. Carbon storage and net
primary productivity of a savanna ecosystem in a dry-hot val-
ley in Yuanjiang, Yunnan[]J]. Acta Ecologica Sinica,2017,37
(17) :1-7. (in Chinese)
[J]. +2005,25(1) : 22-25.
LIU F Y,ZHU H. Numerical classification and diversity anal-
ysis for the vegetation in the dry-hot valley of Yuanjiang,
Yunnan Province[J]. Guihaia, 2005, 25 (1) ; 22-25. (in Chi-

nese)

(1l +2009,27(1) : 76-82.

ZHANG J L,HAO G Y,CAO K F. Phenology of woody spe-
cies in Yuanjiang dry-hot valley in Yunnan Province[ ] ]. Jour-
nal of Wuhan Botanical Research,2009,27(1) :76-82. (in Chi-
nese)

[J]. ,2014,34(14) :3978-3986.

SUN Z L,WANG C K,WANG X C,et al. Rainfall redistribu-
tion patterns and their influencing factors two temperate de-

ciduous forests[ ] ]. Acta Ecologica Sinica,2014,34(14) ;3978

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

3986. (in Chinese)
[J]. ,2011,18(5) :124-131.

LI SC,ZHANG W,YAO L X.,et al. Precipitation distribution
laws of different forest stands in North Mountain of Hebei
Province[ J]. Journal of Soil and Water Conservation,2011,18
(5):124-131. (in Chinese)

[J]. ,2012,32(4) :963-971.
MA Y J.GAO S Y,LI X Y,et al. Rainfall canopy partitioning
and its influencing factors of riparian shrub in the alpine re-
gion[ J|. Journal of Desert Research, 2012,32(4);:963-971.
(in Chinese)

,2016,35(8) :2046-2055.
LIU Y,ALAMUSA.CAO ]. Characteristics of rainfall parti-
tioning by Pinus sylvestris var. mongolica forest canopy in
Horqin land.northern Chinal J]. Chinese Journal of Ecology.
2016,35(8) :2046-2055. (in Chinese)

s

LIl ,2010,5(5) :387-393.
’ L. ’ ,1999,24(4) :16-18.
’ U].’ ’ ,2000,20(6) ;18-22.
’ [J].’ ’ ,2014,25(8) :2193-2200.

LI D N,WANG B,CAI T J,etal. Rainfall redistribution traits
of three main forest types in Dagangshan mountains of Jiangxi
Province, China [ J ]. Chinese Journal of Applied Ecology,
2014,25(8) :2193-2200. (in Chinese)
(11, ,2011,26(3) : 1-5.

LIU C Y,LI L,ZHAO X H, et al. Redistribution effects of
tree canopy of Larix principis rupprechtii plantation on pre-
cipitation in the upper stream of Saihanba area[ J]. Journal of
Northwest Forestry University, 2011, 26 (3): 1-5. (in Chi-

nese)



