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ABSTRACT

To investigate the phenomenon of rainfall redistribution through forest canopy, this
study measure the throughfall and stemflow in a Japanese cedar (Cryptomeria japonica)
plantation at the third compartment in Xitou tract, NTU Experimental Forest, which be
used to calculate the canopy interception with rainfall data of Xitou weather station.
Meanwhile, canopy structure analysis was involved to understand that influence rainfall
redistribution process. Study period was from February 2012 to February 2013. In study
area, two 20x20 m? experimental plots were selected and then set 14 throughfall
collection devices (including 9 storage bucket type of plot 1 and 5 rain gauge type of plot
2) and stemflow collection devices for 11 selected sample trees in plot 1 (including 6
storage bucket type and 5 rain gauge type). Moreover, wetting method was used to
estimate the amount of understory vegetation interception.

Took the canopy image at each throughfall measured point in the two experimental
plots by a fish-eye lens and executed image analysis. Gap fraction at each measured points
of the plot 1 was from 20.08%~26.10% and plot 2 was from 19.54% to 22.93%, and the
canopy LAI of plot 1 were averagely 2.65. Secondarily, more than 6 hours without rain
occurred was criterion to separate rainfall events during study period. The percentage of
throughfall, stemflow and canopy interception in each rainfall event were calculated.
From the results, the percentage of throughfall, stemflow and interception for total rainfall
of study period was 84.48%, 2.15% and 13.37%, respectively. The canopy inecterception
capacity of Japanse cedar for each rainfall event was 3.78 mm, which could be considered
as the maximum interception capacity. Moreover, higher rainfall months (monthly rainfall
>100 mm, including 2012/2, 3, 9, 10 and 2013/1, 2) and lower rainfall months (monthly
rainfall <100 mm, including 2012/4, 5, 6, 7, 8, 11, 12) were distinguished. In higher

rainfall months, the average of throughfall, stemflow and canopy interception percentage
Il



was 89.99%, 3.25% and 6.76%, by contrast, in lower rainfall months was 77.58%, 0.80%
and 21.62%. Which shows that throughfall and stemflow were obviously influenced by
rainfall amount. From the above results, on the basis of 15 days or monthly observed data
as to calculate canopy interception percentage, it would be overestimated if stemflow was
ignored in higher rainfall month.

Furthermore, stemflow has no significant correlation with Japanese cedar’s DBH.
The rainfall threshold of stemflow generated was 1.68 mm. Because of the 0.18 mm bark
water storage, the remaining 1.50 mm may be caused by other factors like foliage
absorbed, etc. In addition, the maximum understory interception in each rainfall event
was averagely 0.25 mm. In 2012, there were 194 rainfall events, the estimated understory
interception percentage was 1.53% for annual rainfall.
Keyword: Canopy interception, Cryptomeria japonica plantation, Rainfall redistribution,

Throughfall, Understory interception
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BRs R kR A T

TR s LRl 2 Gk o IR AR IR R S F RS
(redistribution) &7 7 & 4% th— T » FIAtkd bk h s kS fh o kAR £
AR BEIRDE R IR G > T A TIHRTEE R R L e f i F
L I EFB DT o R EE ARG OL A FAE LS ZHFRY K

KZ AR o d N E IS R BT RHRE T ORE Rk kRS
B2 PRty £8 ¢
Bdetky PR P o HF R T E R T o R RE R T K
EHFUREEI O MR ETELOHRIERE B LT E TR A
(canopy interception rate) » "% -k LT AT EALY EF PINASF AT R T4
(canopy interception loss) © 7 j% -k (throughfall) ¥ & % 2 4% 7 s sf= '8 -k > & &
SRR B AR R FE I A F 5 R K(stem flow) ] & R AT P 4
Wt i S ATE B 1S SERTIR IR T B & Pt (Levia etal, 2011) 0 A F & f ik
PREK e iR A T REF SR RETEAR 3 A ST ER AT E R &
Zom A FF A > 5 HRT 25 £ F (understory interception) % {54k 7% E # F (forest floor
interception) ©

EET X LERS-LE R

# ¥ (interception) » R " -KfEfPrEs (67 AP 2 R % > £ FF AiZ P34

g F L o defEE o Be R CZEAP R K 4_75‘3’&7%71’?‘?” El R
AAARIEHRA MR A KT R L R BB R Y — A AR A KB
F AR AT 0 A A BEHERE 2 ¢ £ 458 4 (Gerrits and Savenije, 2011) °

Btk B EOKPE O EEF R T A SRS E B R R A F R R
L hid ko M AR T B R R o BERE R G hT)S & 5 (Hall,
2003) ~ #f#2 (Pypker et al., 2005) ~ kb (Staelens et al., 2008) ~ k4 & B (& 7 -
1974c) ~ *%# % ¥ (Komatsu et al., 2008) ~ "% & %] & (&% # & > 1996 ; Marin et al,

Wi

2000) ~ Af% % (Deguchi et al., 2006) ~ #1553 4 5 (Marin et al, 2000) ~ /% 44 3
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(Gomez-Peralta et al., 2008) ~ 7% -k (McJannet et al., 2007 ; Gomez-Peralta et al.,
2008) ~ " 4 45 47 (Pypker et al., 2006a ; 2006b) ~ #ik5 ¥ = 3% (Asdak et al., 1998)

A5
= o

B9 ® & Amdz o 3F 5 AT § K S TS £ § (Horton, 1919) ~ < E £ 4 £ %
(B g~ B L > 1995 ; 3 % » 2003b ; Gerrits et al.,, 2007) % B 1 % p O
B ERGE EHAF EF 0 ¢ 3£ (Lloyd and Marques 0, 1988 ; Holder,
2004) ~ TH#F (FREFAHAZE 1996 4 5 =% - 2007) -~ FF (Helvey and Patric,
1965 ; Link, 2004) - /4] # 1% (Llorens and Domingo, 2007)% » F|"% T £ ¥ &
BIF A HRPFLEFANGFEIE FRORGET ca M HRT R T IR
RN IS A

b b AARA AT o Aok EEREE S BERLLIAM > ok bk
R TG hd o R o L LARRAEL I FP h g A 1 3L (Germer et
al., 2012 5 HhE A% > 1996 ; £1adm% > 2003) > LiFHE A FET 0 F AR
BTS2 TSR T Er .

e B o Uk PRSI ;- 34 SRR R g |

745 (Cryptomeria japonica) 4 5+ 2 14411, > A P & > 1906 & 7 =
slig > B E & A2 500-1800m 3 & i fhbfE o o AT FIE RSP A4 TR
o R AT EARD P YRIE Y FRPEE Tl AR 0 Rk 2 £ 4453 1913
# o OV EE TS G OF FUGREYYS » g 173 ha o TILAKEE Y HE F 6 HRIT
FOUBEHE > Bis) St g4 B3t tke £ 250673 ha v A AAEHRA 2
ﬁﬁﬁ&$*(iﬁ*ﬁiﬁﬁﬁﬁﬁﬁ%?%ﬁﬁg@’mw)

¥rii A 1 dRagitE R F AT L 4t e e (1972) ke z 43 & 4 sk 34
ELBV L BERLIBATELEAFYER A R RS BRI
BreE £ 77 A 2040% 28 8 AR B 385% 0 EIRT F P BRI A
WRS RGP o £ 2 (1994) 3EEE S 3 HRIT 173 BLid Ry 44 E 4 ek
BTk BB ETE A S 1590-8822% (A2 itk p il ) o B AR
biagcal Rl riid B 4’?5&;‘3—%@ T RN R AR R Y A & TS

PR ERER R B LR R R T ER LS SRERE



ERFHTFETE 0 LSRR T2 B o 2 AR ERAR S B
BB g A LR 8RO o Mleds (2010) Ai%Ep % 3 HRIT 60-4 5hig thy
36 E#A YA TR EHE O BRIBGR F S BBk 2 &4 KB 2 LK
LERL S BRBEFRIVFUHFET AL 5% d L P FERAR

KT R TR A ARG BREAMBRT ERE AL > BT
F2-HITHRIIR o

SFREULGIUAF AT EY LIRS AT ELYAE - ERFFERT A
TR R R Ly FR- B (1) R R e
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BT AREAHE A0 E 3 L LA > P SRR RD £ i 70 & hk Hka
%ﬁpi’(M#ﬁw%ﬁiﬁéﬁawéwpi’6)%7ﬁ%ﬁ%§?
o Lriitha Bk R R aR gAY o (6) XS BAEA T 0 F 0
A2t AL FERTERBER T AN

Y P R

RpFZZEHRFTRALTEAY > 2REHE 92108 ha> § 2§55
5 58.53% > B¢ 201%5 A T4k x WA (58.13%) 5 A 1 4E R H P s
1+ T 42000 ha (588 BiRBiRirh 0 1995 £ B4 T REL SR
FRINE Lr > 2008) o RO G 5 A T EERY B iAo HRERE
AR Y AT R A TERE L S FRINESE FRE 1950 £33
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A5 - 2 > . 4
¥R YRRTAR
B &KL A
Fthpte € € "5k A 2 L & 7 (redistribution) I % o S FRA B F o FEoK A
A F R o F A EAER O LR ORERE B s FF IS

F o OTRFE —FFDERTREGIEY > FFL ARE o LR T A
B G T RARATA Bl 0 FlARDR Ko kHx ~ R R nd 0 SRR 0 B

WA A EERFTFE  BIRTEHFIHEREHLT E R A F B
A3 HTEF BEREEEE AR O VLABETITE L SHTEFETZ K
REREY -

BEFRFE* Ty 22 0 A% 5 ket B R F 3 EE R A
1992) o ke i3 L AIEBEE T h k0 T T - B o Mcf BB R
Penman-Monteith 2 ;% 5 & » F]*% & (S #t=5 = 2R > B2 P duygsresuR s 0
HEN R FRTOELEST E 0 TS BT RTT £ (storage capacity) 5 it jE
2 Horton (1919)#74% e g 2 5% & A# > Rutter(1971)F A E N E 5 HFRE £
Bl BB TR - @R R T TR d E ’Hi?‘]%iﬁ Sl I = SR
Mg e Er | PFE SRR R §RPRETTREETE > Gash (1979)
#E W I i Rutter fi;% > 3 '3 7J<$§] »IE AR - kP HER SRR RE — R 20D
EORFE R EBERTEL SHTIRE S Gfc Bz BRE  FIEFREE R
Fadz B RN T TS ERHET LR o A e R TR
wod gt = FE kT4 (Muzylo et al., 2009) o

Ko L E IR E R G A o okt R JEE A B AT B {8 TR
WLUHERN k2T AT L (FEA 0 1992)

Ic=P —Pr =P —P—-F (2.1)

Y I MER TR P iR kR PrE T kR REEAkE
PoitE e » Patekchir g 8- € o d 22 PfeP,®d (] » i ¥ &k

Pt Bt o Ig A d P~ Ppo PR RIERE > TEFETE F R LR B4
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NEEORE (FRPERREN TR R EaR R R ) 2 4 o BLBIFFRA LK
ié?%«iﬁﬁﬂﬁi’ﬁi%ﬁéﬁiﬁﬁi%%o&%ﬁ’%ﬁéﬁﬁ$
HTAEFEFD S FRAIEMES S A 0 IR P HE RRFIG kA G GE a'E
'k 4z » (Chang et al., 2006) -
FAELHECOHEERTE AP BARGHFRTE (o) @ik

kB (Pg) ehi5sk ;% (empirical formula) » % 77 4T

[c=a+b-Pg (2.2)

BEEa BAT 5 A B AORBRTHTIRTTE R D 404

WHF R G A KT IOEFEFE A o - AT 0 RS RN B U AT
MNESFLETOESETESEA E

BE I LR L2 PRz FRMEE FH R ARELIR I HEE oD

ﬁvéﬁﬂ*%ﬂﬂ%ﬂ%’dfﬁpé?%#%’p%ééqﬁﬁﬁﬁﬁii

MR R RIS R L - TE 0 A T 5 LM R B3N

F’smfﬁgl“o i‘.%fi‘%‘mj\” ’]I)»E/?J
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WLAPMAY -

$ o8 ReharE kR A AT

Helvey and Patric (1965) %32 &+ £ R L fR:E (7 cnp o8 T 2% F 2 > H 4 U
ERHES 2 0 TR Rk RS AR FRR o BFLEET A LS E
(T R) feikmdl (2 %) REFRTHEREZ IR EEE Ko 7t 4ok
2.1 aApl h5%FL PRI 0 FIOKRIE S R AF HEAE (15 B ) < 3R
B (6F) »d oL BRAR? SEFFERME WA FTHEE FFLA72
EOXREZDIEALEHFETENLLTF]G > FLHEAE wA G 0 k2
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21 EFRANBEMTSEHTRTIHE L L 25 * (Helvey and Patric, 1965)

(H %) PR R

5 RT) Y T=0.901(Y P) i Y T= 0.914(3 P)
—0.031(n) — 0.015(n)

Ak (S) ¥ S= 0.041(3 P) Y S= 0.062(3 P)
— 0.005(n) — 0.005(n)

FEERSTES si-omseR) 5 L= 0.035( P)

K Y R= 0.917(3 P) Y R= 0.941(3 P)
(Net rainfall)(R) —0.036(n) —0.020(n)

o o i Y 1= 0.083(Y P) Y 1= 0.059(Y P)
R g4 () +0.036(n) +0.020(n)

LR ARACEADER SO AT RE K
PIP Aok E o n A F F k& (storm)=k dc

AR ERPPHEFE TR RE (1982) £8P A XS R A L3
oo FRURE A IR G e 0 BT F ARG RS -

%22 AREABESRHSTETEEETE A (JRINE - 1982)

A A T FE fRa PR F5k Bk BYT
Pre %@ &g k® kE OBFE O FA O FA A
(mm)  HF  (mm) (mm) (mm) (@mm) (6 (%) (%)
0~5 23 2.9 1.6 0.0 1.3 55.2 0.0 44.8
5~10 12 7.5 4.4 0.3 2.8 58.7 4.0 37.3
10~15 9 11.7 7.9 1.1 2.7 67.5 9.4 23.1
15~20 8 172 118 1.8 3.6 68.6 10.5 20.9
20~25 10 228 151 24 53 66.2 10.5 232
25~30 5 274 184 33 5.7 67.2 12.0 20.8
30~40 6 34.2 239 42 6.1 69.9 12.3 17.8
40~50 4 41.1 28.7 5.6 6.8 69.9 13.6 16.5
50~60 2 56.1 404 7.2 8.5 72.0 12.8 15.2
60~70 3 838 560 119 158 66.9 14.2 18.9




Komatsu et al. (2008)F7 3 P * % 3 " B ERZ S ERMFTETE ~ - 0
FREGREAWEHFEGF A PELTSF P AL LS FARE R L

ST 0 A EA R EMOEEFETE AV PELR A 8 Aok R

¥ £ vz & B & (stem density) 7 = 4p B 1+ o Komatsu et al. (2008) ; -] > (2007 ) %
@ A Ty A % o BT r4s(Cryptomeria japonica) st § | A v Foklded 2.3 .
%23 pAERIFUBERETRERLES
= A Tin E#% T i BF
ap BB L owmo o n
" : . NS 7 v 7 7 A
3 % pE F peooR @
(& , AR (mm A s b
1 (m) (&) (") -1
ha™) (cm) y) () (%) (%)
/':_ %Eﬁ

1467 152 30 232 12 1584 637 102 26.1 (2003a) ; ix
E % (2002)

750 25 71 29 12 1150 84.2 4.0 11.8 2R AF
' ' ' (1982)
I
1 26. 38.5 41 2304 78.6 5.6 15.8
513 65 70 (2005)

d % 23F ’JF% EROPr A RERA L F R DE TS 0 KT
ok At gaRin-kE A0t o Pypkeretal. (2005)5%7 1 4 4 i & gmen (25 &
24 ) ehfEfr(Douglas-fir)th A -k Fe (£ 30450 & 4 ) kA 3 RiKhF 3K
B A2 JETRF§ £ (canopy water storage capacity) 0 4r# 2.4 5 PR R . E

BERGFF 2 - BRB OIS FRFOBEGTE A o



2 24 FRERHEVY GMEED (25 EL ) BERA (L3450 & 4 ) fE

™+ & #F fic(Pypker et al., 2005)

% P & kA * $ kA
& (£) 25 >450
#t% (m) 20 65
LAI(m*m?) 102 + 1.1 9.6 + 0.52
= pr g £ (S)(mm) 14 + 027 3.32 + 0.35°
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Tl P FEKEREE (TIST9) »#in -k 112 (SI~S11) » % -k kR
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% 48 R FEA BARPN EAF A R AL
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20410 JIP R 20a BP A KT REA BT E F A (RELED)
PR (24 L)) sk A (%)

6-12 34 46.58
12-18 10 13.70
18-24 13 17.81
24-6 16 21.92

AT RF o ek 411 FAHFEF D 5 2012 & 68 7 o 12
AR (2011) PPl % > JEEE 2011 £ 3 0 eGP~ P ~ SHWFEB
% 022011 # 11 # $. 4 ; Liang etal. (2009) 97 3 RIZL 5 = FHAE 5 % 4 5 2005
£ 4070220064 30 hETE KT R A TS RE 58 1 a2an g A
HAEF PR H? >0 dpF 0 BFLHE (2011) % Liangetal. (2009) % :n i = %A
FBeh3h o ARFET P RTERE AT A 6.85% 0 ol W E AR 11 0 fiikh
iz A 6~8 ' PR ER T LI RFAERE > BHEHTEV AFRERE 0 H
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B A AR Aok Y B FEAL R kTR R A

o411 P ER 2P BP AP KT G RFARBEE T AL (RFL T D)

2l 5 A PREREFTEE PFERE
=X #C
(* ) (%) (6hr) (mm)
2012 & 3 5 * 5 6.85 8 20.0
4 5 6.85 25 279.0
51 4 5.48 21 459.0
6! 16 21.92 20 729.0
71 16 21.92 23 132.5
g 1 10 13.70 22 979.0
9 1 2 2.74 14 84.0
10 3 4.11 9 12.0
11 2 2.74 12 189.0
12 0 3 4.11 12 106.5
2013 & 12 2 2.74 6 32.5
2 5 6.85 5 3.5

*p 2012/03/09 15:30 B 40 pip] o
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2012/02/07 65.5 -4 10

02/23 38.0 -8

03/08 56.0 -8

03/22 23.5 0.74

04/12 38.0 1.22 10

04/26 170.0 -8 12

05/10 242.0 -8 13



05/24 161.5 -8 10

06/08 138.5 5.89 8
06/26 705.0 -8 12
07/09 77.5 0.82 10
07/23 35.0 0.26 10
07/30 48.5 4.13
08/06 845.0 3.27 3
08/20 102.0 3.19 11
09/03 107.0 3.15 13
09/18 15.5 2.21 6
10/04 3.5 0.04 4
10/24 1.5 >0.01 6
11/08 9.5 0.10 4
11/23 103.5 2.52 4
12/06 149.5 5.69 12
12/20 34.5 8.69 3
2013/01/03 22.0 0.24 5
01/21 29.5 0.85 5
02/04 0.5 0.09 1
02/21 3.0 0.02 4
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B fheba fhebma 0w R BB L Rngd e g
R BAER BABE () PR ER

(mm)

= i SeTR
(hr) (mm)
2012/5/26 2012/5/27 2012/5/26
23 10 145.67 ~ 1.5
17:30 3:40 18:13
2012/5/27 2012/5/28
685 6 9.83 ~ ~
13:30 19:30
2012/5/29 2012/5/29
81 225 12 16.00 ~ ~
11:30 23:40
2012/5/30 2012/5/30 2012/6/1
82 165 5 15.50 ~
15:10 20:20 00:05
2012/6/29 2012/6/29 2012/6/29
101 11 7  60.00 ~ 2.5
16:10 23:40 17:01
2012/6/30 2012/6/30 2012/7/1
102 3 10 12.67 ~
12:20 23:10 06:22
2012/7/11 2012/7/11 2012/7/11 2012/7/11
109 6.0 1 104.67
15:30 16:30 15:45 19:16
2012/7/21 2012/7/21 2012/7/21 2012/7/21
115 6.0 0 46.67
16:30 17:20 16:57 18:36
2012/7/30 2012/7/31 2012/7/30
124 5.0 11 62.00 ~ 1.5
20:40 8:20 23:01
2012/7/31  2012/8/1
125 5.0 8 8.00 ~ ~
16:20 0:30
2012/8/1  2012/8/3 2012/8/3
126 810.0 13 12.67 ~
13:10 2:30 19:13
2012/8/5  2012/8/5 2012/8/5 2012/8/5
127 150 5 56.83
11:20 16:50 15:10 22:29
2012/8/7  2012/8/7 2012/8/7  2012/8/7
128 4.0 2 33.17
2:00 4:00 02:14 14:45
2012/8/27 2012/8/28 2012/8/27 2012/8/28
145 120 16 44.67
23:00 15:10 23:57 16:44
2012/8/30 2012/8/30 2012/8/30 2012/8/30
146 12.0 1 4583
13:00 14:30

13:34 20:11

57



2012/9/7  2012/9/7 2012/9/7  2012/9/7
3 94.00 13
14:50 17:50 16:33 17:51
2012/11/17 2012/11/18 2012/11/17 2012/11/1
173 85 22 98.50 2
0:50 23:40 01:01 921:34
2012/11/21 2012/11/21 2012/11/21 2012/11/2
174 2.5 6 57.00 1
8:40 15:10 09:42 113:08
2012/11/26 2012/11/27 2012/11/26
178 11.5 18 54.83 ~ 1.5
21:10 15:10 21:33
179 2012/11/27 2012/11/28
3 10 6.83 ~ ~
22:00 8:30
180 2012/11/28 2012/11/28
1.5 0 6.50 ~ ~
15:00 15:30
181 2012/11/29 2012/11/29
15 9 9.17 ~ ~
0:40 10:20
182 2012/11/30 2012/12/1
18 22.50 ~ ~
8:50 3:40
183 2012/12/2 2012/12/2
0.5 0 2733 ~ ~
7:00 7:00
184 2012/12/3 2012/12/3
2 1 20.67 ~ ~
3:40 5:30
185 2012/12/3 2012/12/3 2012/12/3
0.5 0 8.17 ~
13:40 13:40 16:50
2012/12/4 2012/12/6 2012/12/5
187 525 9 18.00 ~ 1.5
23:00 &:00 04:18
2012/12/6  2012/12/7 2012/12/7
188 1.5 8 12.50 ~
20:30 4:40 18:50
2012/12/8 2012/12/9 2012/12/8
189 5  29.00 ~ 1.5
9:40 14:50 11:50
2012/12/10 2012/12/10 2012/12/1
190 0.5 0 17.17 ~
&:00 8:00 1 14:03
2012/12/23 2012/12/23 2012/12/23 2012/12/2
191 1 3 315.50 0.5
11:30 14:40 13:14 314:20
2012/12/27 2012/12/27 2012/12/27 2012/12/2
192 2 1 102.67 0.5
21:20 22:20 21:26 8 00:56
2012/12/30 2012/12/30 2012/12/30 2012/12/3
193 155 10 50.00 1.5
0:20 11:00 00:24 15:00
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2013/1/2 2013/1/3 2013/1/3  2013/1/3
3 13 76.00

23:40 13:00 ' 06:47 13:59
2013/1/8  2013/1/8 2013/1/8
2 5 118.67 ~ 1
11:40 17:10 14:15
2013/1/8  2013/1/10 2013/1/10
175 6  6.50 ~
23:40 05:50 20:15

ST ok
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£ 50172034 g/lem? > L5 5 0.27 g/em? -

MRHIRAL S P 0 BT S FI4AH 0 AR E B 16m o #5412 m o 1R
398 % 45402 cmerfird s e 2t (402 cm L BT T N B B S ) o BRI A

M A G A A A S Y~

Fif e f#(* 2 &) =2nrxh 4.1)
Fl4att 4 5 # (7 &) =mrx /r2 +h? (4.2)

2AN i AR E o hEF 0 #r=20.1cm> #EFE R16m ~ #FE 12
mA BF A (41)~ (42)58 0 R R TEE T a0 2ok g T @R BT E K
W4 0 A H5379L2220.18 L0 2t H kirds 5ok 4 L7396 L 0 H i 420 m
x 20 mtk % ¢ 4p % >70.18 mmeE & o

ERRSL SR > AT H R USHE AT HToaE 4 2 %A E L5 1.68mm
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%0414 B 5 oki 4 k2

bBem FHE g FFE FETAAGRE
(2) (2) (g/cm?)

430 6525 19326  128.01 0.32
325 3615 10349  67.34 0.17
516 6959  196.58  126.99 0.32
271 3399 12436  90.37 0.23
42,7 81.01 16935  88.34 0.22
442 5262 19044  137.82 0.34
T

402 5644 16291  106.48 0.27

= ~ ¥ 22 DBH B %

AHF 7 4p iz 2 DBH PRt (& 8% - 2012; M+ 5% > 2006) - @
BAFT AFREFRMIE -

£ 212012/04/12 ~ 2012/07/09 ~ 2012/07/23 ~ 2012/07/30 ~ 2012/08/20 ~
2012/09/03 ~ 2012/09/18 ~ 2012/11/23 ~ 2012/12/06 ~ 2012/12/20 ~ 2013/01/03+ 113~
TOFH o GREN AP ETR A TR R R EER (EHK
<I0mL) 2 #ciE &2 w i 113817 » iz £ (mL) % y#h » DBH(cm) 5 xiih > 2 &
B2 DBHM % 4@ 4.15 0 4 & 3= & A u] faiiae F o 47 0 2 420<0.015]
0.372. F » & om ¥7in £ 2 DBH M B 1272 F > 2012/04/12402012/07/09 = & 4 3

/] #+0.01 » ®2012/09/18 ~ 2012/11/23 ~ 2012/12/06 ~ 2012/12/20+ >+0.25 > 5 3 ﬁ

%2012/12/06 » r?{£0.37 -
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EE (X 10° mL)

25

20

15

10

i @)
O
i O
@)
O A O o
i X
o . © *X
O -
O A
RS a . bay X
@ £ A ® X e * x
I O
1 1 1 ._. 1
0 25 30 35 40 45 50 55
DBH(cm)
-2012/4/12 ©2012/7/9 m2012/7/23 %2012/7/30
©2012/8/20 A2012/9/3 A2012/9/18 X2012/11/23
02012/12/6 =2012/12/20 +2013/1/3
Bl 4.15 #3258 224 A o DBH b %

% 415 #2758 (mL)# $ ~ DBH(em)2 S f 4 45 5 %

p i 12 Mt i *% & § (mm)
2012/04/12 <0.01  y=41.44x+4683.47 38.0
2012/07/09 <0.01 y=2.30x+ 8356.48 71.5
2012/07/23 0.03  y=-11.71x+1133.65 35.0
2012/07/30 0.10  y=84427x-3742.53 48.5
2012/08/20 0.02 y=739.60x + 13593.98 173.0
2012/09/03 0.14  y=1347.37x-3594.87 111.5
2012/09/18 029  y=199.02x -2620.92 15.5
2012/11/23 026  y=84427x-3742.53 110.5
2012/12/06 0.37 y=3443.45x-10893.28 149.5
2012/12/20 029 y=1925.01x-29457.01 34.5
2013/01/03 0.03  y=-11.71x+1133.65 22.0
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LR ADBH - i a R Eipin B W ank o H113E 1215 TR e 4
frAgie fF 47 > Utk ADBH - "% € 5 p R I E SRR BRI AT
e’ =0.349 0 B A F5 i B % 3 Ar(reject) ik K #cT p R RN R
A2 b & B3 (p-value=0.000) » ¥ #IE 2 t3e £ T8 % 0 3 0¥ BoE 230098
£ B3K (p-value=0.012) » 3 fF = A25% ¥ #c? 505 A % ¥tk » DBH: v ff (et sez
e L% R 408 50 & BEK (p-value=0.012) » i §F = 42 3% 2 % » DBH f: 4 7
205 p BBcEa B F G B LSS DA L0 & B (p-

value=0.000) » & §F > #2350 2 " & & Gfed 500 T Penie fF 2 4220 4est(4.3) -

Y =903.466X; + 432.662X, — 35287.907

Y : $37% 8 (mL) - X, : DBH(cm) - X, © % & & (mm) ¢
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