%31 B 5 M K AR R Vol. 31 No. 5
2017 4 10 A Journal of Soil and Water Conservation Oct. ,2017

AEUFEEAXFEELEHRREEEEMN
=T ZERERN

XNEMHM, TFEHE, w2, 2 F, REF, T or', TRE, THEF
QL. FE AR B 24 BF 5T g ZR M2 SR BT S AR I8 BF . B R MO R ZR AR S B S S % L db st 1000915
2. LML K 2K 2 AR HE2E e . JE BT 100083)

FEE . i )2 MR R MRS RO T B2 L A O R R — R AR K SO B A A B R 2 — A W
WBIF 5% 22 J2 16 [ FE b 19 28 R RUBEE AT 1Y . MR B BE s BRAERE b [ 52 K VAR SR B 45 0 B A
i 8 0 B A5 5 e b, A A 3 T b B2 AR A RIS )2 5 AR 0 38457 22 S T R AR DR A ) 78 Ak IR EE BN T X
IHG TR A B fige FURS 200 200 ), DAV Ay S 30 DA ASE St SO0 000 2% SR b i 2 3 T A R JEE B A O R T O o 5 DR AR AR AROK S
S0 ke SR AR AR . FE S B AR /N S e B — KO B 425, 1 mo i AR G I AL N bR M B 4
. I ARy 2SI S 16 MR, T 2015 4F 5—10 A I E T ZR A E 2 454 CR 30 2 o 1w AR 48 %
LAD (3 47 25 5 M sh 228 46, 3 [R5 25 00 T bR S 5 R FURR P9 25 33 W9 B B 28 300 o A0 b 11 35045 31 4 Uk B v
PR AR EE . DL B TOUK - BE B OROF 31O 7 S RO B 3t , 43 B b e A0 B8 5 4 398 T 179 o 225 72 b 0
A PSP U Y Y ST e R TR AR B Tl L DANE Y VAR E S AR S R (- SRS
Z, PRTRE AR B A T I Al AR 3R I A I K T S G Sl T e FE ST R R B R, Z R B M RE AR LU 100
m 7K T B K 178 A 8 325 A 3k TR BE &GN R+ 5. 62 mm/100 m (P BE 0~316. 6 m) fl —2. 37 mm/100 m
(BBt 316.6~425.1 m) s 7E 5 J b Ge B8 1k T 3040 28 b 4 2% 0 Sy I 3082 K 38 o v 38 34 B AU, 3 T R B 2% i
9—0.26 mm/100 m(0~425.1 m) , 7 6—8 JI , M5l i 87 2t Wy e A8 b B AR fa A I AL A A K ZR A TR L 6 )]
3 3 T R 3% A + 1. 28 mm/100 m(0~261. 1 m)F—1. 78 mm/100 m(261.1~425.1 m).7 A K +0.92
mm/100 m(0~267. 6 m)Fl—0. 88 mm/100 m(267. 6~425.1 m).8 A K +1.28 mm/100 m(0~211. 2
m) Fl—0. 34 mm/100 m(211. 2~425.1 m)s7E 9 7 .10 J , Mo # BE 5 1 3 A8 £ 2% 30 I 338 348 o 32 e 7
T TN BN 43 50 42, 38 mm/100 m A1 40. 81 mm/100 m(0~425. 1 m), #k5% )2 i 1 AR 48 B0 3
25 5 B e ZE 1 A Ak SR s MR R B B 2 A8 ) E R R I MOE R R 5 IR 4R SR W3 E A
Ko AT EE TSR] A7 A b By T B RS A B T 34 Y O¢ & L i T RR A A0S MR AR B Y 06 &R DL RO ]
Il A7 AE M B I T RS B0 S A A A RS A RR B Bk T
KB NR ARAUHE ARG BE; MO s AR ks RO
hES%EE.S715.2 X EkARIZAD A XEHS:1009-2242(2017)05-0231-09
DOI; 10. 13870/]j. cnki. stbexb. 2017. 05. 036

Spatial-temporal Variation and Scale Effect of Canopy Interception on a
Larix principis-rupprechtii Plantation Slope in Liupan Mountains, Ningxia, China
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Abstract: Canopy interception is a significant proportion of evapotranspiration of forest ecosystems, its quan-
tification remains as one of hot issues in eco-hydrological studies. However, most studies were carried out
just in the small scale of stand/plot. Since the canopy interception is influenced by many factors (e. g. rain-
fall, meteorological condition, canopy structure and growth process) at the stand/plot scale, and by the
difference of forest canopy structure among slope positions, it often appears great spatial variation and scale
effect at the slope scale. In order to realize the up-scaling from the measured value at plot to the whole slope,

and to provide scientific basis for the accurate evaluation of forest hydrological impacts, the spatial-temporal
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variation and scale effect of canopy interception along the slope has to be precisely described based on deep-
going studies. In this study, a representative slope with a horizontal length of 425. 1 m and covered by Larix
princi pisrup prechtii plantation was selected in the small watershed of Xiangshuihe of Liupan Mountains in
northwest China, and it was evenly divided into 16 continuous plots. In the growing season of 2015 (from
May to October), the dynamics of stand/plot canopy structure (especially the leaf area index, LAD) in differ-
ent months and its difference among the 16 plots along slope position were monitored; meanwhile, the gross
rainfall at open field and the throughfall and stemflow was measured to calculate the canopy interception of
each plot during each rainfall event. The variation of canopy interception along slope positions and within
different months and their main influencing factors were analyzed using the “horizontal distance from the
slope top (horizontal slope length)” as a scale scalar. The results showed that the canopy interception pres-
ents a remarkable variation along the slope and spatial scale effect, with a remarkable difference among the
months. During the whole growing season, the overall variation tendency of canopy interception with rising
horizontal slope length showed firstly an increase, reaching its maximum at the middle slope, and then a
decline. The scale effect was +5. 62 mm/100 m within the horizontal slope length of 0~316.6 m and —2. 37
mm/100 m within the horizontal slope length of 316. 6~425.1 m. In May, the variation of canopy intercep-
tion along rising horizontal slope length showed a decreasing tendency, with the scale effect of —0. 26 mm/
100 m within the horizontal slope length of 0~425.1 m. In June, July and August, the variation tendency of
canopy interception along slope length was consistent with the whole growing season. In June, the scale
effect was +1.28 and —1. 78 mm/100 m within the horizontal slope length of 0~261.1 m and 261. 1~425. 1 m.
In July, the scale effect was +0.92 and —0. 88 mm/100 m within the horizontal slope length of 0~267.6 m
and 267.6~425.1 m. In August, the scale effect was +1. 28 and —0. 34 mm/100 m within the horizontal
slope length of 0~211.2 m and 211.2~425.1 m. In September and October, the variation of canopy inter-
ception along the slope showed an increasing tendency. The scale effect was +2. 38 and +0. 81 mm/100 m
within the horizontal slope length of 0~425. 1 m, respectively. The LAI was the main factor affecting the
spatial-temporal variations of canopy interception. The correlation between canopy interception ratio and LLAI
was positive and significant in every month. The slope average of canopy interception could be estimated
through the up-scaling from the measured LLAI at certain plot, the relation between plot LAI at different
slope positions and the slope average of LAI, and the relation between canopy interception and plot LAI

Keywords: Liupan Mountains; Larix principis-rupprechtii; slope; canopy interception; spatial-temporal

variation; scale effect
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