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Abstract: The depth and spatial distribution of throughfall under the forest canopy can affect the hydrological (i.e.,
infiltration, runoff and evaporation) and ecological processes (i.e., tree growth, litter decomposition) of forest ecosystems.
Therefore, both the evaluation of forest hydrological impacts and forest ecosystems management require an accurate

description of the spatial distribution of throughfall. In order to interpret the spatial heterogeneity of throughfall in the
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plantation of Larix principis—ruprechtii, a 30 m X 30 m-—sized stand plot was set up in the Xiangshuihe watershed of the
Liupan Mountains. Within this plot, 40 throughfall collectors, with a size of 230.58 c¢m’, were evenly installed. The
throughfall depth of 34 rainfall events was measured individually during the growth season ( May—Oct.) of 2015. The gross
rainfall in open field in the study period was 567.0 mm, and the throughfall depth in the plantation plot was 483.5 mm,
accounting for 85.3% of gross rainfall. As rainfall increased, the throughfall ratio first increased and then tended to stabilize.
A considerable spatial variation of throughfall was observed, and the coefficient of variance of throughfall first decreased and
then became constant with increase in rainfall. The spatial distribution of throughfall was influenced by the tree
characteristics canopy leaf area index and canopy thickness above throughfall collector, and the distance from throughfall
collector to the nearest stem, and this influence varied with the depth of rainfall. When the rainfall was less than 10 mm,
throughfall showed a significantly negative correlation with the leaf area index; when the rainfall varied within the range of
10—20 mm, throughfall showed a significant positive correlation with the distance to the nearest stem and a significantly
negative correlation with canopy thickness. However, when the rainfall was more than 20 mm, throughfall showed no
correlation with any of the tree characteristics. Considering that the depth of individual rainfall events is concentrated within
0—10 mm, at least 13 or 9 throughfall collectors with the size used here are required for a plot of 30 mx30 m if the error of
measured throughfall should be controlled within 10% under confidence levels of 95% or 90%. At least 26 or 23 throughfall

collectors are required when the error should be controlled within 5% under confidence levels of 95% or 90%.
Key Words: Larix principis-ruprechiii ; throughfall ; spatial variation ; Monte Carlo simulation
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Table 1 The stand characteristics of Larix principis-ruprechtii plot

. = - . N TE S
it wlE FHbTy e s LR S 7%
Stand age/a Density/ (#%/hm?) Mean tree height/m  Mean DBH/cm Canopy density tg W/ Crown diameter/m
run m
34 833 18.15+2.03 20.71+3.91 0.73 5.30+0.67 4.67+0.79

1.2 RN B 2538 T
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AEEER T R BE B £ B IE A O (P<0.01) , S5 U7 2 IR 5 18 3 S OC (P<0.01) (B S0 B D7 i T AR
BECNARSC  HFEFT T 20 mm I, A 20 M B 5 3 AR AR AR A A G
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Table 2 Correlations among tree characteristic factors

JE87 Indexes I SRR T Y R Jb )2 R

71N

" Distance to the nearest stem/m Canopy thickness/m
I TH FRFE %X Leaf area index/ (m?/m?) -0.024 0.055

0 A5 AR 9 E S Distance to the nearest stem/m 1 -0.403 "

o FRAHOCHETE 0.01 7K B4k 2

£3 AAWMELTENAFENESE EAHERELYN . CEEEMERNTEENELYE
Table 3 Correlations between throughfall of each collector and the leaf area index, canopy thickness and the distance to the nearest stem under

different rainfall ranges

ok Tl £ 2% n T RR B T 5 EE AR T 14 P S TR R
Rainfall ranges/mm Leaf area index/(m?/m?) Distance to the nearest stem/m Canopy thickness/m
0—10 -0.424"" 0.310 -0.262
10—20 -0.266 0.436"" -0.441""
>20 -0.244 0.222 -0.300

2.4 FFEMEEER A ISR

HE 6 AT F 75 3 R T, B 2R % I IR #5500 (n=2—39) 34 £ | 2833 W 17 208 B & A5 IX ]
(CI,90% 1 95% ) 3413 i 1] P US4

FIFHSGE 4R 3H LL 5% F1 10% 1522 R 7, 43 3 E 7E 90% Fl1 95% A7 X 8] R 3 AR I £ 92 114 25 375 TR
AT, TEFR I RN 0—10 mm B, 78 95% i B A5 X0 R, WAE 2 B0 = 13 S F1 =26 B, Binil 2
BEWEA ST 10% 1 5% iR 22K 7F 90% 1 EAG X BT R BUE =9 F1=23 BT, JIril 28 % W {E A
25l 109% 1 5% 19iR 22 K-, TERETT 20 10—20 mm B, 78 95% (&5 X E] T, 4k 255 =6 I
=15 AEF, Bl 2835 M A 20T 10% 0 5% 1R 22K 5 76 90% B BAR IX R, MR as e =4 fi=12 1
EIT S 2 7 FRABL AN 2385 10% F1 5% iR 22K, TEREIT I 24 >20 mm B, 7E 95% M &5 X [H) T, I AE # 4K

=5 ANFI=15 AN BT 25 A S 10% F1 5% B9iR 22 7K 78 90% 1B A5 X 06 K, W 285 =4
ﬁ>ufﬁfﬁ{**WETAﬁﬁumﬂw%Mm§m¥

FE 3 ANRE TR A 25038 N T 2 (B B0 DX TR) B9 b BRI BR Bt S 7 B0 A AR FR il £R A 1015 RO 26 4

Hor,y (RFZEBE W HEEE X LR R, v AR5 WU B (0<40) . ATHSIL B BER T

~mm%ml£l?@fﬁa%ﬂ@%ﬁﬁﬁqﬁz%%%@@o

F4 BE3ITENELATFENEHEEFREN LR TREKEFHETUHDRE
Table 4 The relations of the upper and lower limits of confidence describing the variation of mean throughfall with increasing collector number

under 3 throughfall ranges

e k2 KA T R LR R
Rainfall ranges/mm Interval of confidence  Lower limit Upper limit

0—10 95% ¥=1.684+0.209In(x) 0.977 ¥=3.263-0.205In(x) 0.986

90% y=1.809+0.176In(x) 0.977 ¥=3.140-0.173In(x) 0.985

10—20 95% ¥=10.115+0.587In(x) 0.983 y=14.582-0.585In(x) 0.987

90% y=10.497+0.486In(x) 0.981 y=14.201-0.485In(x) 0.986

>20 95% ¥=29.295+1.621In(x) 0.981 y=41.638-1.611In(x) 0.989

90% y=30.300+1.357In(x) 0.980 ¥y=40.628-1.347In(x) 0.989
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