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Characteristics of Water Budget on Throughfall and
Stemflow in Pinus densiflora and
Quercus acutissima®

Heon-Ho Lee?, Jae-Chul Park?®

o_F

EAFE A9 £ALEAF HoE FEFEREY AL AF T2 712ATFEA FHUR Fo 5
o AR Ao hg $1F € £R5HLY XA 288 S Wil A -rago}“ﬂr °4
didtm Az A 24 sA4d ‘“/‘T% °5 ‘dl’«H"‘ﬂ AW opitel A7t FAFHRS R FUF #A5E o 4
PR & AA 3k, 19954 9€ollAM 1998¢ 647tA] ¢ 21d 1070 Alolel of A Hel W& vheeo] @9 72$-of
W T £ AT SRS 2ARIAT I 2% 999 897 $@EE F £ 4EeH S43)
A 28R4 & aoshd e 2

1. &5 SlojA £a@5a -9 R S8 747 o9l 73.8%9 0.8%019 29, ey
2 el 9-¢] 76.9%9 3.8%% BEHAT.

2. 2U%d] S0l YAS(Gp)ol e SUH(S)S SBEHFS(T)S) AAAL 242 S = 0.01Gp -
2.05 (1*=0.54), T, = 0.79Gp - 26.04 (*=0.92)2, YHF(N)She N = 0.81Gp - 28.09
(r2=0.92)2 FH sttt ol 2ol LvkFof glojX £F e FRFHFE 4459 Sl Fujestd F74
T

Ao glojA °‘91—r(Gp)°ﬂ Wk FR(S) & (T AL 44 S, = 0.03Gp +
12.25 (r2=0.74), T, = 0.78Gp + 19.75 (r!=0.96)2, JUWS(N)sh= N, = 0.81Gp + 31.99
(r’=0.96)8 78 Hl SUFET FFeibRe) JlojA Hr-‘l} —r*JriJJr-r-J “7}%01 4§ & Zog Ue

=
-

fr

z}

B 3 GII4E B9 SRRIUACH), $233 DB, 29 $ )
@A AR SRR QI PFREIADFRAFY €02, FFUUT FAFAE
w%aﬂawa&msmu S ABAS ol TR0 291 23RS} A5 IR FRERSE o
AEGRA)FRA A $o2 4BAF ol Fkeh

FR0{ : YYP, TUR, TUENT, THUIE, SFXI4

*ol =2 1996 E ety gedrguld A RY.

1 3<%+ 9% 30¥ Received on Sep. 30, 1998

2 dddigtn AAAQRE 4@AUH Dept. of Forest Resources, College of Natural Resources, Yeungnam Univ.,
Kyongsan, 712-749, Korea

3 9gduigtn ity Atdal98ky Dept. of Forest Resources, Graduate School, Yeungnam Univ., Kyongsan, 712-749,
Korea



260 oz - A E g7 48583)2) 12(3) 1998

ABSTRACT

This study, as an essential research to develope a mountainous runoff model, was conducted
to clarify the hydrologic character and water budget equation of Pinus densiflora and Quercus
acutissima. Net rainfall quantity division for two species was investigated at Youngsung
experiment forest and Yeungnam University for 30 months(Sep. 1995 - Jun. 1998). The results
were summarized as follows; 1. The percentages of throughfall and stemflow to gross precipita-
tion are 73.8% and 0.8% in the Pinus densiflora, and 76.9% and 3.8% in the Quercus acutissi-
ma, respectively. 2. In the Pinus densiflora, regression fomula of stemflow, throughfall, and
net rainfall to gross precipitation are S, = 0.01Gp - 2.05 (r*=0.54), T, = 0.79Gp - 26.04 (r=0.92),
N_= 0.81Gp - 28.09 (r*=0.92). Stemflow and throughfall increased in direct proportion to gross
precipitation. 3. In the Quercus acutissima, regression fomula of stemflow, throughfall, and net
rainfall to gross precipitation are S, = 0.03Gp + 12.25 (r*=0.74), T, = 0.78Gp + 19.75 (r*=0.96),
N, = 0.81Gp + 31.99 (*=0.96), respectively. Comparing with two species, gross precipitation
has a much larger effect on the stemflow and throughfall of Quercus acutissima than those of
Pinus densiflora. 4. In the analysis of intercorrelation between stemflow and throughfall of
each species and crown area(CA), diameter at breast height(DBH), and gross precipita-
tion(Gp), correlation coefficient was higher by following order at each species; Gp>CA>DBH on
stemflow of Pinus densiflora , Gp>DBH>CA on stemflow of Quercus acutissima, and
Gp>CA>DBH on throughfall of Pinus densiflora and Quercus acutissima.

KEY WORDS : GROSS PRECIPITATION, STEMFLOW, THROUGHFALL, WATER QUANTITY DIVISION,
WATER BUDGET EQUATION
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Table 1. General description of experimental sites

SBT3 A 12(3) 1998

it Altitude Soil t A, layer Soil hardness Slope Forest ¢

e (m) o type (cm) (kg/cm?) ") orest type
YONGSUNG 350 Sandy loam 1.5 4.8 37 Mixed
DAEDONG 90 Sandy loam 2.5 5 17 Mizxed

Table 2. Characters of rainfall data measured in experimental sites

No. Site Date Precipitation ~ Elapsed time  Rainfall intensity =~ Antecedent precipitation
{mm) {hr) (mm/hr) {mm)
*1 YONGSUNG 95.09.23 17.1 245 0.7
*2 DAEDONG 96.03.14 34.7 17.6 1.9
3 DAEDONG 96.03.16 254 18.2 1.4 25.6
4 DAEDONG 96.03.21 48.7 26.8 1.8 24.5
5 YONGSUNG 96.04.29 16.4 56.4 0.3
6 YONGSUNG 96.05.04 15.3 24.2 0.6 24.4
7 YONGSUNG 96.07.04 38.0 24.2 1.6 7.1
*8 YONGSUNG 96.08.27 61.1 41.0 1.5 22.0
*3  DAEDONG 98.05.01 242 27.0 0.9
*10 DAEDONG 98.05.11 50.9 28.3 1.8
*11 DAEDONG 98.06.01 24.8 11.0 2.3

* : Rainfall data used in analysis.

zt A2 9] A 3e Table 19 Ve on, &4
dAgdo) gL 38 AR RE AEE 5
oz A AgE g AAHo|n, hEL A
eE 27t 282 P sled, R
7} 7t EAEA AU

O

4 o o

(2) 7B

A 252l A4 19959 9EHE 1998 69
7HA o 2 10709 B3t o] AFe| Y T H S
ZF ZAS$AANRE EF8 g7tx) dFAL BHes &
ol 7bgdtHd Ze TS e Yk A4
S04 270, F 470E 2t AFegct &
ZAA A 23 BE B9 LAY, &
& AL, A7E, 28l 5Yte A
2 59 79 EAE Table 29 YEIRAUT.
F82 AUFR(Pinus densiflora)®t 34
UB(Quercus acutissima)2 BA stz olw &%
o] &do] ¢ atn 3t BAEY, T AA Y
Z#9] A& YA FIW FEL AH}AY £33}
ol 5o ey EQoz s SAEY
A £ e LAE Has] 93 +F
FREGHAY FuA7 9 a7t 7FH vs3

O

#

oo
ox o

D

523 A o FAsTh $4 2ARIH &
URe A5euR 242 24, aeln dE 24K
o U AR, Bty AAAE 42 45
2 7 42 dAWEE BT o9 4¥Y +8
o +BEHS AT OB £29 9TE glely)
slakl o5 s30) A2 AAAA WA £ +5
& Belstdeh. 2 2AANA AR @ 5B &
2, $347, 922 Table 3| Yehigich

2. Ay HiH

(1) Ael llio] XU

29§ (gross precipitation)= A€ 27] 24}
Al X pHe] dF& LA G 2AA 2H FA
BEO A} OTAAMNA A2 A= 27 ¢34
(tipping bucket rain gauge)& dA3te] A3}
Aot olw @925 AAYE FEHEEE FH 6
gate] AP HH o2 Y$E EAem, ¢
8 %o 2%F& 71580 dWl ¥ (net rainfall)
= ¢ (forest floor)ol E&steE FHEFNF ¢
AFRE G BF2EA, o] 7hed #AETHFE £
of A&FstA] oz A AFdd] HoAe 2+



2429 5T duls 847 54 263

Table 3. General description of selected trees

Site YONGSUNG

DAEDONG

Individual P, P, Q, Q, P, P,

Py Py Py Py Py Q Q Q Q

Height(rﬁ) 74 72 119 103 76 95
DBH(cm) 11.8 13.7 16.8 14.5 22 20
CA(m?) 82 8.1 20.8 15.1

75 93 6 75 15 185 175 13

21 22 21 18 18 21 24 31 20
32.4 284 20.6 24.2 21.3 18.4 11.5 26.2 45.1 80.8 49.3

CA: Crown area, P: Pinus densiflora, Q: Quercus acutissima
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Figure 2. Schematic diagram of devices for col-
lecting stemflow and throughfall
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Table 4. Correlation between net rainfall and

factors
Gp DBH CA
Psf 0.63 0.19 0.22
Qsf 0.86** 0.68 0.63
Ptf 0.83** 0.37 0.46
Qtf 0.98** 0.72* 0.82*

Psf: Pinus stemflow, Qsf: Quercus stemflow,
Ptf: Pinus throughfall, Qtf: Quercus through-
fall, Gp: Gross precipitation, CA: Crown area
DBH: Diameter of breast height

*: Significant at 5% level, **: Significant at
1% level
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