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Brief analysis on canopy interception effect and influencing
factors of five forest types in Simian Mountain of Chongqging

ZHANG Kun,ZHANG Hong-jiang, CHENG Jin-hua,
ZHANG Jun-yu,Sun Long, MA Xi-jun

(College of Soil and Water Conservation , Beijing Forestry University ,Beijing 100083, China)

Abstract: [Objective] The study was to probe into the primary and secondary relation of factors influ-
encing canopy interception of different forest types in Three Gorge Reservoir Region of Yangtze River.
[Method]) Related data of 25 rainfalls from May to September in 2009 were observed. The paper made a
grey correlation analysis on the research of factors influencing canopy interception among five forest type in
Simian Mountain of Chongqing. [Result] (D According to the general interception ratios from high to low,
the five forest types are arranged as warm needle-leaved forest(42. 70%) > temperate needle-leaved forest

(39. 35% ) >broadleaf-conifer mixed forest(39. 05% ) >evergreen and deciduous broad-leaved mixed forest
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(36.28%) > evergreen broad-leaved forest (27. 73%); According to the average interception ratios from
high to low,the five types of forests are arranged as warm needle-leaved forest(50. 08 %) >>broadleaf-coni-
fer mixed forest (44. 91%) > temperate needle-leaved forest (44. 18%) > evergreen and deciduous broad-
leaved mixed forest(42.13% ) >evergreen broad-leaved forest(31.33%). @ The influencing priority of me-
teorological factors for temperate needle-leaved forest is precipitation>rainfall intensity>>wind velocity >
temperature > air humidity. For broadleaf-conifer mixed forest, the priority is precipitation > wind
velocity>>rainfall intensity>>temperature™> air humidity. For evergreen broad-leaved forest, the priority is
precipitation=rainfall intensity >wind velocity = temperature>air humidity. For evergreen and deciduous
broad-leaved mixed forest,the priority is precipitation>rainfall intensity>>wind velocity>temperature_>air
humidity. And for warm needle-leaved forest, the priority is precipitation >> rainfall intensity > wind
velocity >temperature>air humidity. @ Between the canopy interception amount of each forest types and
precipitation,a power function is shown. The precipitation of temperate needle-leaved forest, broadleaf-co-
nifer mixed forest,evergreen broad-leaved forest,evergreen and deciduous broad-leaved mixed forest, warm
needle-leaved forest standard land when reaching the saturated canopy interception is 102. 4 mm(temperate
needle-leaved forest),55. 4 mm(broadleaf-conifer mixed forest),52. 2 mm(evergreen broad-leaved forest),
101. 4 mm (evergreen and deciduous broad-leaved mixed forest) and 102. 4 mm(warm needle-leaved for-
est). [ Conclusion]) Different forest types have different canopy interception capabilities. The priority of
canopy interception capability of different forest types is warm needle-leaved forest > temperate needle-
leaved forest™broadleaf-conifer mixed forest™>evergreen and deciduous broad-leaved mixed forestever-
green broad-leaved forest.

Key words: Simian Mountain of Chongqing;canopy interception;grey correlation
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MEAK 11,34 hm® A JE AR AR A EAR 3 150 hm®, §
BIRARB R A K K (Cunninghamia lanceolata) . Hj)
¥ (Cryptomeria fortunei) .5 B¥Y(Pinus massoni-
ana) A8k (Lithocarpus glaber) . R fif (Schima su-
perba) FEEM (Fokienia hodginsii) , 3 % (Cinna-

momum camphora ) . W 7 (Liquidambar formsa-

na). 2 I # 8% (Rhododendron backii ) F f# 17
(Phyllostachys pubescens) 2,
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Table 1 Basic information of standard land of different forest types in Simian Mountain of Chongqing
A7 MR REAE
PR Site factor Forest characteristic T5 A Fil
Forest type WK /m T fi 1l B WH# /WA % Arbor species
Altitude Slope position Aspect Origin Stand age Crown density
L £ A .
}( A

Temperate needle- 1193.9 e NW67° KA 20 70 EM:; i

Below mesoslope Natural C. fortunei
leaved forest
B AR 32k . VNI % NN 222 /N

IR
Broadleaf-conifer 1148.2 R NE17° KA 20 50 S. superba,C. lanceo
. Below mesoslope Natural .

mixed forest lata, P. massoniana
A i T b o .
) o F b . RR PN R
Evergreen broad- 1177.6 NW32 20 55 .

Below mesoslope Natural S. superba, L. glaber
leaved forest
278 I R R 32 AR ARAE R AR R
Evergreen and ) T o PN/ S. superba,C. camph-
deciduous broad- 1163.1 Down grade SW25 Natural 20 60 ora L. glaber, L.
leaved mixed forest formsana
eI MG RIN . AR H R
Warm needle- 1185.6 A NE10° }\T . 20 60 C. lanceolata

Below mesoslope Artificial .
leaved forest P. massoniana

Ju
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Table 2 Analysis of canopy interception capacity of different forest standard land types in Simian Mountain of Chongqing
N JRURN. eL Y B/ .
B 1 H SEMRmmmdk/ TOSIRE mm g0
. . nterception .
Forest type Item Penetrable rain  Penetration rate Interception rate
by canopy

SELPE A i ST Grand total 464. 88 60. 31 303.32 39.35
Temperate needle-leaved forest -1 Average 18. 60 55. 82 12.13 44,18
- R A b &t Grand total 467.18 60.61 301.02 39.05
Broadleaf-conifer mixed forest SEH4 Average 18. 69 55.09 12. 04 44.91
25 AR H3F Grand total 554. 43 71.93 213.77 27.73
Evergreen broad-leaved forest 44 Average 22.18 68. 67 8.55 31.33
R I I U TR S AR #3 Grand total 488. 58 63. 39 279. 62 36. 28
Evergreen and deciduous
broad-leaved mixed forest S Average 19. 54 57.87 11.18 42.13
B P A i bk &t Grand total 439.09 56. 97 329.11 42.70
Warm needle-leaved forest SEH Average 17.56 49.92 13.16 50. 08

3 B B B Ty 2 M S R AT LU L AR
9520 BB AR KO o 2% JERUBR S5 X 25 375 Bk F 1) b ek
WA ZER RNEE, T 3 XM 6809017

%3
Table 3

SRR 2 FEAMIE /NI S B P B AR > i
L4552 Wy i Rl N e S o L a1
R AR

EXMOELARERKSI 25 FEARERERENNERZFTESN

Single factor’s variance analysis of canopy interception capacity of 25 rainfalls of

different forest types in Simian Mountain of Chongqing

PR
Forest type

H LR AR Evergreen broad-leaved forest
BRI W IR SR

Evergreen and deciduous broad-leaved mixed forest
£ FTR 28 #k Broadleaf-conifer mixed forest

k4 Ak Temperate needle-leaved forest

5% P 41 Ak Warm needle-leaved forest

i T T «=0.05 [y 74 P
Number of rainfall Subset of = 0. 05 Significance
25 8.550 9
25 11.184 9
25 12.040 7 0.351
25 12.132 9
25 13.164 3

1.2 |SKERXNTELEKS WEE B K0T
Wee T o R A o I i 3R R 90 32 ) I TR E b

Tl B A RN S XU TR L S O R A ] A
M 5 00 35 [ W o A R AR 23 PN IR K 28 e R AT

i



11 ISR R QU RN B R Wk e a A S e 177

Xof bR A B A R A R . DR VR MR R LR B A SRR AROR AR B LA B A5 R IR R 1 2 Ry
TR B KU R A IR AR AR N R Gl AE{H. 3R 4 BT 7R S A (7] 28 BRUMK 43 A v b bk el 480 P 4
X 2009 4F 25 37 [ R o A P AR OCHCE R LI L AR KRR T I B
R4 ERMNEULAREERSHEBHEERESKETHSEFEE
Table 4 Parameter characteristic value of canopy interception and factors influencing canopy interception of

different forest standard land types in Simian Mountain of Chongqing

ok of kb BB/ . ZaT / N
B T BERBRIE/ g/ (me s iR/ C IR %
N Interception o (mm -+ h™1) . . . T
Forest type Precipitation . . . Wind speed Air temperature Air humidity
by canopy Rainfall intensity

T 11.47 31.2 3.5 0.3 11.6 96. 2
fm T+ FT N
Temperate 6.03 14.6 3.2 0 14.9 96. 1
needle- 1.93 9.4 9.7 0.4 16. 9 95. 6
leaved 2.05 3.4 0.6 0 13.9 97.3
forest

13.16 28.6 2.4 0 13.9 95. 2

11.43 20. 2 2.4 0.1 14.8 97.0
[ 1R 38 R 7.36 22.6 1.7 0.2 14. 4 96.5
Broadleaf- 6. 44 11.8 2.4 0 13.7 96. 7
conifer
mixed forest 34.93 102. 4 9.9 0.1 17.0 96. 4

6.81 20. 4 6.9 0 17. 4 96. 1
- 5 5 2.62 11.0 7.2 0.1 20. 4 96. 9
BBk .
Evergreen 12.70 37.0 4.9 0 19.0 96. 8
broad- 18.02 48.6 31.5 0 22.7 95. 2
leaved 15.76 101. 4 16. 3 0.2 20.0 96.5
forest

8. 80 22.4 1.5 0 17.8 96. 8
W T 1.13 2.2 0.3 0 17.1 97. 4
fi] P VB 32 bk 5.16 10. 4 4.5 0 20.1 96. 8
Evergreen and 20.01 55. 4 4.0 0 18.7 96. 3
deciduous
broad-leaved 0. 66 1.8 12.6 0 21.9 96. 0
mixed forest 26. 77 52.2 13.7 0.1 21.2 96. 9

14.10 10.2 6.8 0 19.8 97.9
W 0 11.48 19. 2 6.4 0.1 19.6 96. 3
Warm needle- 18.67 53.2 18.0 0.2 19.4 96. 9
leaved forest 3. 14 3.8 0.4 0.4 14.9 95.1

16. 04 14. 8 11.4 0.1 18.5 97.7

R B R A AR AL BETT % R MOS #BE BEAI2 B R LA R I 7 O FE RO A7 K (0 5 1k 32
ZH TR R E R EAE IS, USRS . SRR S,
x5 ERMNEULAREERSHEEHEESHEXMEZNREXEKE
Table 5 Grey correlation degree of canopy interception and factors influencing canopy interception of

different forest types in Simian Mountain of Chongqing

AR Y Wk W A ok T 3R A ! =R
Forest type Precipitation Rainfall intensity Wind speed Air temperature Air humidity
=g u
L PRSI 0.99 0. 85 0. 84 0. 70 0. 54
Temperate needle-leaved forest
o om
£ A RS 0.98 0.91 0.97 0. 40 0.43

Broadleaf-conifer mixed forest

e LR

Evergreen broad-leaved forest 0.81 0.81 0.76 0.76 0.50
V& I R R 22 AR

Evergreen and deciduous 0.92 0. 89 0. 86 0. 44 0.19
broad-leaved mixed forest

eI .

Warm needle-leaved forest 0.9 0.82 0.78 0. 68 0.56
SE3{H Mean value 0.93 0. 86 0. 84 0. 60 0. 44

KA R BE AR B BT LE B 5 2 5 08 U R R i TR A 8 S I R DR/ I Rk
) 4 R e 4 B g BT L R L BRSNS S B B I RE i D« 8 T > [ I B 2 > XU > > 28 R s B
BT R R S T LLE W R B AR MO R SRR M R S R R R T 4 K R G TR
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Relation between canopy interception and rainfall amount of 25 rainfalls in Simian Mountain of Chongqing
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