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Abstract

Throughfall, stemflow and rainfall interception were collected and their ionic concentrations were
analyzed for each of the rainfall events at a 18 year-old Taiwan-fir (Taiwania cryptomerioides) plantation
in the Wushyrkeng area of central Taiwan, February 1998 to May 1999. The total annual flow were 1,771
mm for throughflow, 23.5 mm for stemflow, and 255.6 mm for rainfall interception, representing,
respectively, 86.39%, 1.15% and 12.46% of the total annual rainfall of 2,050 mm. Annual fluxes of main
cations from throughfall and stemflow were 44.38 kg/ha for Ca**, 36.22 kg/ha for K*, and 11.04 kg/ha for
NH,', while the fluxes of main anions were 85.13 kg/ha for HCO5", 48.49 kg/ha for NO5, and 36.01 kg/ha
for SO,*. The pH-values were significantly correlated to SO4* and HCO; for throughfall but to NO5’,
SO4* and HCO; ™ for stemflow. The annual stemflow flux of H" was negative -0.03 kg/ha but positive
53.23 kg/ha for HCOy', indicating that some of the H™ ions were retained by the forest canopies. This

suggested that the Taiwan-fir plantation functions as a buffer for acid rain.

MRSRRH {100~ Al it -

Key words : Taiwan-fir (Taiwania cryptomerioides), throughfall, stemflow, rainfall interception
[P 97 F 6516 ]! Ao 97 5 11 £ 20 [

Received: June 16, 2008 Accepted: November 20, 2008

-

5 '; 2000 ; King and Shiue 1992 ; King et al. 1994) -

[ RhRE 7 A i - ?Z [$53 3 et
TS P I(ATE 7, throughfall) - F’Z J1IAE
R BPLEE PP, stemfall) » HI9FE)
~ﬁuw[ AT PRI RL B S 2 AL
F 7 (rainfall interception) (1976 ; Prebble and
Strike 1980 ; Parker 1990) - ’F IR AR AR
FA[APEE - 8 TSt 2 7% oI o el o
ﬁfﬁﬂ;%$ﬁj<7jq¢§/(P11J{j 1964 ;?ﬁ 1964,

1965, 1966 ; #FZ 1974 ; @;k&?[ 1995 ; Ff=

1996)» /7 s P[Z e i) Ap it ) [ =29 10T 1 i
[ Py RE SAFRURYA (0 ) 1983 5 ST
1987: ZIEF 1997, 1999 5 FEZ 1998 5 2

P ARp 2 FETPR ey A ST 2 S e
gl&@@ SUE PRI (CERPIA S EE R
Wﬁbpg,q@%*"eﬂ J(Mlller 1983) > Ef,’[?tjﬂ*%fﬁ%}
B ?"f PR et e IS i R | 'r??‘fﬁjzé?"”@ﬁ'jiﬁ
5 [“SPAETTR - [N e T
g1 FT ?J Bragh (= (2] % 3 1997 ; Ulrich
1983 ; Lucier and Haines 1990 ; Holscher et al.
1998) -

W@%ﬁﬁﬂ“@ﬁ%%iﬁﬁmﬁ%
7% JhA e SRR [T M R

"ﬁﬂ“wﬁwm&*V*@Fﬂwk*ﬁ
RERT O EP Ab R 1 R IR A T
EALN ;lﬁj(ﬁ‘@ 1998 ; Matzner 1983 ;



”ﬁ] T | ES #’Wﬁ(Endemic Species Research) 11(1) : 1-19, 2009 3

Opakunle 1989 ; Holscher ef al. 1998 ; Lian and
Zhang 1998) ° ,?ﬁ$ J(Taiwan cryptomerioides)
%ﬁﬁﬁé%%ﬁﬁ’éy&EEﬁﬂ9~
i » PR B R £ 1 AR
l’gﬁjﬁyﬁ'(ﬁwiﬁ 1991) » #l lﬁﬁfﬁﬁkl_ 5,459
ha » ?ﬁﬁi' 333,000 m® (P55 1995 ;
NW)¢%¢ﬁHﬁP%W%ﬂpﬁﬁﬁ’J
DEE GV R Flﬁi/ﬁ'jvéﬂﬂ F
H2RIETPURLT AT R T (el B 7J<ﬁfu» 17
22N R U NESE NS 72 [?ﬁﬁ/
[/Sﬁ 73 % 7T EGEA T ﬂdl":ﬁ VS N OMRE
e g

#o1D

0 Site for throughfall and stemflow

Q Raun gauges

?__J_J._J—lﬂ’om

1. LT TR 0 ¢ AT [P RAR -

Seedling nurse

Taiwan-fir fplantayo

Meteorogical sfation

1000

b g =

-~ PPy
SREEPY "“jﬁ?"F", Pl AT SRS T 1 Hlu(24°18”
N 120°55°E - Q%‘ﬂ 1) > g E A
Y 122 177 FRERIY ML 328.4 ha > S
650m = 1,834m V[I[#¥]/|(Mt. Shan-chiao)[!|
[ PRERLT 5T R B lﬁﬁﬂ*}ﬂ RN
L'prﬁ:“@%fﬂ“ﬁ‘(?@“ﬁ 1997) » EttEal
’F}?ﬁﬁ ~ KI¥)(Cryptomeria japonica)™ 1+
(Cunninghamia lanceolata )£% = foI 7 "¢ﬁréﬁ

1100

1200

A 1834 m
t. Shan-chiao

Fig. 1. Locations of the Taiwan-fir plantation and meteorological station in the study area of Wushyrkeng

in the central Taiwan (solid diamond in the map of Taiwan at the upper right corner, the study area; lines

with numbers, elevations in meter).
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Table 1. Monthly and annual rainfall, throughfall, stemflow, and interception loss at the 18 years old

Taiwan-fir plantation in the Wushyrkeng area of central Taiwan, February 1998 to May 1999 (percentages

to rainfall in parentheses)

1998

1999

Feb. Mar. Apr. May June July Aug. Sep. Oct. Dec. Jan. Feb. Mar. Apr. May

Annual

total”

Rainfall (mm) 259.0237.8124.9409.0317.4 91.1 244.3261.8253.5 72.3 15.6 23.0 130.6 126.8 253.5 2050.7

Throughfall
(mm)

239.4206.9 106.9378.7299.1 62.9 168.5229.8233.5 60.5 89 159 106.8106.5216.7 1771.6

(%) (92.43) (87.01) (85.55) (92.58) (94.25) (69.00) (68.99) (87.80) (92.09) (83.60) (57.42) (69.23) (81.82) (83.99) (85.46) (86.39)

Stemflow (mm) 2.7 22 13 43 51 07 22

32 39 05 00 00 08 18 23 235

(%) (1.05)(0.93)(1.06)(1.06)(1.62)(0.71)(0.89)(1.24)(1.55)(0.71) (0.06) (0.09)(0.64)(1.45)(0.92) (1.15)

Interception loss
(mm)

16.9 28.7 16.7 26.0 13.1 27.6 73.6 287 16.1 114 6.6 7.1 229 185 345 2556

(%) (6.52) (12.06)(13.39) (6.36) (4.13) (30.29)(30.12)(10.96) (6.36) (15.71) (42.51) (30.67) (17.53) (14.59) (13.61) (12.46)

YMarch 1998 to February 1999.
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percentages of monthly rainfall interception (bar chart) at the Taiwan-fir plantation in the Wushyrkeng

area, February 1998-May 1999.
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Table 2. Ionic concentrations (volume weighted means * standard deviations, peq/l) of rainfall,
throughfall and stemflow for the 18-year Taiwan-fir plantation in the Wushyrkeng area of central Taiwan,
February 1998 to May 1999

n=87 n=115 n=87
Rainfall Throughfall Stemflow
Cond. (ps/cm) 13.25 + 0.58%Y 22.65 + 3.83° 63.15 + 14.78°
pH 5.04 + 0.20" 5.88 + 0.08° 476 + 0.38°
H 19.30 + 6.06° 342 + 1.37° 34.57 + 16.92°
Na* 9.64 + 2.30° 8.62 + 1.45° 21.94 + 6.26°
NH," 25.82 + 1.06° 46.48 + 18.15% 46.83 + 12.42°
K 3.55 + 0.53¢ 5049 + 9.16° 173.67 + 152.98°
Mg 13.50 + 5.49° 3135 + 4.47° 95.95 + 9.26"
Ca* 51.95 + 15.17° 129.31 + 36.23 25412 + 49.79°
F 9.03 + 3.91° 8.82 + 5.18° 17.83 + 1.82°
Cr 18.02 + 0.98° 23.76 + 3.57° 83.37 + 27.94°
NO;y 2261 + 2.45° 4824 + 11.96° 98.43 + 16.26%
SO~ 35.92 + 2.13° 45.40 + 4.98° 153.23 + 32.21°
HCOy 2298 + 12.55° 69.54 = 4.00° 18.95 + 9.60°

Y Different superscripts (a, b and c) between columns of a line indicating significant difference at 5%
level (p<0.05).

3. RTS8 5 2 ) b AR~ SR SR i BUTIES S S B (ke/ha/
year) » 1998 & 3 F|Z 1999 = 2 f|
Table 3. Annual ion in fluxes from rainfall, throughfall, stemflow and net canopy exchange (NCE,
kg/ha/year) in the Wushyrkeng area of central Taiwan, March 1998 to February 1999 (percentages to total
in parentheses)

H*  Na" NH4" K' Mg"¥ Ca&" F CI  NO;y SO, HCOy

Rainfall 039 267 7.61 234 257 1552 461 1232 2411 31.13 31.90
Throughfall 0.32  2.78 10.89 3479 638 4331 298 1559 4730 34.68 8431
(%) @ On 09 66 O 08 O O 0% 96 (99
Stemflow  0.05 0.0 0.5 142 021 1.07 008 055 119 133 0.82
(%) @ & O 4 & ¢ & & & @ @

Total” 037 288 11.04 3622 6.59 4438 3.06 16.14 4849 36.01 85.13
NCE -0.02 021 343 3388 4.02 2886 -1.55 3.82 2438 488 53.23

YThroughfall + Stemflow.
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Table 4. Comparison of percentage compositions of throughfall, stemflow and interception loss to rainfall
among different forest types in Taiwan

Annual rainfall Throughfall Stemflow Interception losses Forest type Reference
(mm) (%)
2050 86.39 1.15 12.46 Taiwan-fir plantation ~ This study
2821 88.13 1.8 11.69 Taiwan-fir plantation ~ Ff 1976
2533 68.28 5.99 18.92 Cryptomeria plantation # 1976
1608 62-84 3.2-8.6 7.8-29.9 Chinese red pine rﬁ]“ﬂ 1964
1608 60-83 3.6-12.7 14-38 China-fir plantation ’ﬁ] 1T 1964
1165 91.64 0.8 7.56 China-fir plantation 3?:} 1964
2822 77 14 9 China-fir plantation ~ Z|®»F* 1999
2090 90.87 1.41 7.72 Taiwan zelkova plantation i’Ff‘, 1965
2822 76 5 19 Secondary hardwood ~ #[F* 1999
2707 84.47 42 11.3 Mixed hardwood [l ?[ 1995
2346 88.9 <1 11.1 Mixed hardwood =" 1996
2822 74 3 23 Mixed hardwood 2R 1999
300 10
Y=-7.073+0.938X ¥=-0.3828+0.015X
2s0{ R’=0.966, df=28, p<0.01 . s R=0.770, df=28, p<0.01
—_ -- 95% Predition interval -~ -- 95% Predition interval
§, 200 - E .l
'-=(E 150 g
5 2
-g 100 4 %
- , |
.
o . . . - . Y 0 1
0 50 100 150 200 250 300 0 300
Rainfall (mm) Rainfall (mm)

' 4. O T HREYE A A T AR R R SR T AR -

Fig. 4. The linear relationships between throughfall and rainfall (left figure) and between stemflow and
rainfall (right figure) at the Taiwan-fir plantation in the Wushyrkeng area, February 1998-May 1999 (solid
lines, regression lines; dashed lines, 95% confident levels).
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figure) at the Taiwan-fir plantation in the Wushyrkeng area, February 1998-May 1999.
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