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A Study on the net Precipitation in Korean Pine

(Pinus koraiensis S. et Z.) Stand"®
Hyun Kyu Lee'

E B

AR qlRe] oJuiteeke dxd, 94, 724, U JAEE 2d ¥AE] detd AY=E
QA A g En T AtE ol Reld 19939 4€5E 1996 10974A 49 S 2Absgeh. o
717t Fakel FF Ul F$BEL 55.7%01x, 59 45.7%E 7b deken, 7HelE 62.9% 2
7H Esteh, $ez i 0.3m FelA FellA doiA HiF FRHEFSFEL 45.9%°192, 0.6m
o $AEFLAFEL 60.3%1%ct. 10mm o3t Z$-Fell e AWA$FEol 37.5%°14 2, 100mn
ool HEF 70.9%cldtt. +AEASFES AsF] FHYANL Yep=12.35LnXwm+9.45
(R*=0.73""2 52 Sosided, $04sts33 Feae 4L Yi=0.27Xm - 1.83
(R*=0.921"")elglom, Atee] Quizdsakge 7heaste] AdAANA Yin=13.79LnXem+4.56
(R®=0.M6"")22 1%9] #4Fad4 122 F23tdt.

ABSTRACTS

This study was carried out to investigate the percentage of the net precipitation in Korean Pine
(Pinus korajensis S. et Z.) stand seperated by monthly, annually, the amount of rainfall and distance
away from stem, at University of Sangji, Wonju, Kangwon province, during the period from April
1993 to October 1996. The average percentage of net precipitation showed 55.7% of the total precipi-
tation, the minimum percentage of net precipitation was 45.7% in May and the maximum percentage
was 62.9% in July. The average percentage of net precipitation at 0.3m far away from the stem
showed 45.9% of the total precipitation and showed 60.3% at 0.6m distance. The average percentage
of net precipitation wthin precipitation of 10mm and less showed 37.5% of tatoal precipitation and
showed 70.9% within precipitation of 100mm and over. The relationship between percentage of through-
fall and total precipitation were highly significant. It was estimated to be Y)=12.35LnXwm+9.45
(R?=0.735"*). The relationship between stemflow and rainfall was estimated to be Y(:)=0.27Xm -
1.83(R?*=0.921**). The relationship between percentage of net precipitation and total precipitation was
estimated to be Y=13.79LnXwm+4.56(R*=0.946"*) with significance at 1% level.

Key words : throughfall, stemflow, Korean Pine(Pinus Koraiensis S.et Z.)
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Fig. 1. Crown projection and established point of rainfall guages.

Table 1. Monthly meteorological data and number of investigated precipitation(1993 - 1996)

No. of Precipitation(mm) Mean air Mean R
Month investigate 1993 1994 1995 1996 Mean temper.(C) humid. (%)
Apr. 6 53.5 19.4 43.3 64.9  45.3 11.1 65
May 11 129.9 98.0 49.3 20.2 744 17.1 69
Jun. 12 130.6  152.9 36.6 23.5 138.9 21.6 78
Jul. 15 342.3  141.3  303.2  283.7 267.6 24.9 81
Aug. 11 237.2  318.9 696.3 203.7 379.0 24.7 82
Sep. 5 108.4 58.3 55.2 214  60.8 18.9 78
Oct. 7 36.2 1734 37.5 64.1 77.8 12.4 77
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Table 2. The throughfall().3m, 0.6m), stemflow and net precipitation by years

No. Preci. Throughfall mm(%) Stemflow net Preci.

Years o,
Invest.  (mm) 30cm 60cm Mean (mm) (%) mm(%)

1993 21 48.9 21.8(44.5) 30.4(62.2) 26.1(53.3) 2.1 4.3 28.2(57.6)
1994 18 46.8 22.1(47.3) 27.4(58.5) 24.8(52.9) 1.0 2.2 25.8(55.1)
1995 13 46.0 20.6(44.7) 27.259.2) 23.9(52.0) 1.1 2.4 25.0054.4)
1996 15 52.4 24.8(47.3) 31.9(60.9) 28.3(54.1) 0.7 1.4 29.0(55.5)
Mean 16.8 48.5 22.3(45.9)  29.2(60.3) 25.7(53.D) 1.3 2.6 27.0(55.7)
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Table 3. Percentage of throughfall and stemflow by months

M Preci. Throughfall(%) Stemflow(%) net
onth Preci.
(mm) 1993 1994 1995 1996 Mean 1993 1994 1995 199 Mean (%)
Aor. 04 38 88 83 B 1.0 0.8 0.5 0.7 9.8
pr. 8. (42,9 (40.6) 4.7 ¢4.8 “.1 @.5) (3.6) (48.3)
May 2592 97 12 11 107 0.9 0.7 0.5 0.7 114
Y 0 (38.4) (47.6) (43.6) 2.3 3.7 @7 1.8 2.9 5.2
Jn. 399 Z2L9 199 170 199 199 18 09 0.6 06 0.9 2.8
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Se wy B6 03 B 1.6 0.5 0T 2
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oct. .6 97 56 245 27 13 05 05 07 22
: 0 49.7) (64.6) G4.4) (7.4 B2 (1.3 1.3) (1.8) (56.2)
Mean 485 29 2.7 %2 262 257 20 1.0 12 07 13 27
© (3.3 (52,9 (52.0) (4.D) (3.1 4.3 (2.2 2.4 (1.4 @6 657
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Fig. 3. Stemflow and pricipitation by month
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Table 4. Percentage of throughfall, stemflow, net precipitation by precipitation

Throughfall(%)
Preci. No. of net Preci.
(mm) Investigate 30cm 60cm Mean Stemflow(%) %)
10 6 2.9(28.9) 4,0(40.2) 3.5(34.6) 0.3(2.9) 3.8(37.5)
20 11 6.7(33.9) 9.4(46.9) 8.1(40.4) 0.5(2.5) 8.6(42.9
30 11 13.143.5)  16.5(54.9)  14.7(49.2) 0.6(1.9) 15.351. 1)
40 8 18.3(45.8)  23.8(59.5)  21.0(52.6) 0.92.3) 21.9(54.9)
50 7 22.745.3)  33.6(67.2)  28.2(56.3) 1.7(3.5) 29.9(59.8)
60 5 31.061.7)  41.0(68.4)  36.1(60.1) 1.3(2.2) 37.4(62.3)
70 4 37.2(53.1)  48.6(69.4)  42.8(61.2) 1.6(2.3) 44.5(63.5)
80 2 43.9(54.9)  52.3(65.2)  48.1(60.1) 1.3(1.7) 49.4(61.8)
90 2 54.4(60.4)  69.4(77.1)  61.8(68.7) 2.12.3) 63.9(71.0)
100 2 58.7(58.7)  79.5(79.5)  69.1(69.1) 3.6(3.6) 72.7(72.7)
110 1 71.5(65.0) 79.6(72.4) 75.6(68.7) 2.2(2.0) 77.8(70.7)
120 2 69.4(57.8)  85.9(71.6)  T77.6(64.7) 2.72.2) 80.3(66.9)
130 2 77.6(69.7)  100.2(77.1) 88.9(68.4) 3.8(2.9) 92.7(71.3)
140 1 87.8(62.7)  97.9(69.9)  92.8(66.3) 3.92.8) 96.7(69.1)
150 1 88.7(59.1) 125.1(83.4) 107.0(71.3) 6.9(4.6) 113.9(75.9)
160 2 101.4(63.4) 118.4(74.0)  109.9(68.7) 6.7(4.2) 116.6(72.9)
Mean 67 49.1(45.9)  61.6(60.3) 55.3(53.1) 2.5(2.6) 57.8(55.7)
90 50 r
° I P
0 ’ ® > * =0.265x - 1.8333
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S 60 ~ 87
= < 30 }
2 50 2
5 2 5 |
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Fig. 4. Percentage of throughfall in 0.3m and

0.6m area from stem by rainfall

Table 3ell49} o] 2 zole HF 14.4%°1%
ow, 2709 AHA Aol SHETFSAFE(Y)
# AFX)te AREHe Ad22845(Ln)
& AHgste] AL HF A AL Y=
12.35LnXem+9.45(R?=0.735* 2 2% #9
o) QA =t Fig. 49 HEL 6739 4
FEFSFES Ao gt 22 Je& HEQ

0 20 40 60 BO 100 120 140 160
Rainfall(mm)

Fig. 5. The relationship between stemflow and
rainfall,

dl, #Hi SRHETHSFES 3.3me] A
F#7teg2Re 0.3m Goial FellA AL 12.1%
olgded, Hde FREAFFELS 40m 7S
ol 4 0.6m HelAl ZellA & 83.4%°ldtt.

Fig. 55 Z%%4 F#2#3h-¢% 438 e
Wi =, ZAMEE 47fellA 248 F2E53)

$FE& T 6759 FHAE RAFI 9T,



BEASEE ST, 1998F 128 569

80

70

60

50

40

30

net Precipitation(%)

y =13.794L.n(x) +4.5663
R® =0.9467""

20

0 o - L L 1 P

0 20 40 60 BO 100 120 140 160
Rainfall{mm)

Fig. 6. Percentage of net precipitation by rainfall
(1993 - 1996yr)

Fhel g e AdAAde
4 dded, ol FisFEL 5
o] Wstel] i}l ztelrt gy wEAH, v
Z1EH e 3Yo] EAHY SR

Hog ARz wWEd FEE FIHF3E
E3ly BeRe ulmste AREHY 5 g
o}, aEg $HEE (YY) - FH (X0 A
BAsted »9 Fig, 59 #e] 1w f204o]
QEd, 1 FAAL Y=0.2TXw - 1.83(R’=
0.921*")2] AA A4 o, Hxe F7+
92 160mme] Aol B2 7.9mm(46.86)
olgir}.

Fig. 62 1993114 19963712 49 B3t &
Aslel ol FHEHSF SRS HS ¢
AT JUHASEFEY)S FFEX) 10mm
992 st vehd Heg, sl 7}
ol A4 g 7oy 2al4rt HojA 80mm o)
o) 7S-eF M RElE Aol ko] HAE o}
ez glont, AL Y=13.79Ln(X)+4.56
(R*=0.946""22 1% #sFer e
$-olstect,

% W

A ol o] duztee A=, 9, 2
S, ) HxEE 2 BAE] sk 7
T 4FA AAdEE sy sy ddellA 1993
do493E 1996 108743 4d Foh 24

o}, o] 717 Bl AW FF 1,043.8mme)
AT 673 2R F HFDIE%FL 48.5m
olgith. WAL 2o F P
55.7%°l s, 54l 7F¢-gko] 25.2mnd =f
7h$-ekol 11.4mm= 7b4 gtovt, 796 9
o] 74.6mm W WS-kl 46.9mE THY F
A b Egtvh, ez R (0.3m BelAl
FoflA doizl HEF FAREFSSES 45.9%0)
i, 0.6m Wojzl Tojie FHAEFSGFS
60.3% olsict. 10mmelshs] ZF$-akel s Gl
Sekgol 37.5%01%lx, 100mme)FaldE HF
70.9% °1%ich. A3 A7} wiwste] v Ak
Aoz $REFSFF] A ehged), ok
FREIS2Fe] zapRlo] $7bo g e s
$xste] A A YEQ Ao AlgRch,
FREFSFEH FF 28 AL T4
A Ye=12.35LnXm+9.45(R*=0.735*") 2 1%
o folAde) o, kgl sk
o) AABAE Y1)=0.27Xem - 1.83R*=0.921*")
olenl, zhpRel JUASFES B
Yeo=13.79LnXm+4.56(R*=0.946"*)2 1%
ool A ax g feolstgrt.

5B X R

1. &8 - EFe4. 1988, #FERA g ¢
3 MERGEEER kol MITE WR. Wi
77(3) : 331-337.

2. £BF. 1993. iAke] RRrEHT HER #E
TR B B 3. Ao bl
$ =%, pp.33.

3. BiR4r. 1993. HRIEEe] KRR &l v
A Mol M BHZE. EREE 82(3) : 283-
291.

4, FEHBCK - £FF - R - £8FE. 1997, K
#E RN ey AT, G459 g 3y
Tl HERRE, WHE 2 EE#RX.
BWAkER 86(2) : 200-207.

5. ZEWHE. 1992, HFMEKMEES EEH FE
Fekdl FHE WR(I) - HERES RS
o g - EAkER 81(4) ¢ 337-345.

6. FEEE. 1993, A5 S KRR R
W BR(1). WEKREBK HmxE A4
pp.257-269.

7. TEE. 1995, AHE B bR & ol



570

10.

11.

12.

FHF thsre RARERe WY WR

WEt BoE(0). WEARK ERRIERSH
#. A4 pp.57-64.

IR, 1976, HMKLE. pp.61-63.
Hattori, Shigeaki. 1985. Energy-balance cha-
racteristics of canopy interception. J. Jap.
For. Soc. 67 : 358-365.

John D. Hewlett. 1982. Principles of Forest
Hydrology. The University of Georgia.
pp.183

Kittredge, J., H.J. Loughead, A. Mazurak.
1941. interception and stemflow in a pine
plantation. J. Forestry 39 : 505-522.
Pathack, P.C., A.N. Pandey and ].S.

singh. 1985. Apportionment of rainfall in

13.

14,

central Hymalayan forests(India). J. of Hy-
dorlogy 76 * 319-332.

Suzuki, Masakazu, Hiroyuki Kato, Makoto
Tani, Yoshihiro Fukushima. 1979. Through-
fall, stemflow and rainfall interception in the
Kiryu Experimental Catchment (1) Through-
fall and Stemflow. J. Jap. For. Soc. 61:
202-210.

Suzuki, Masakazu, Hiroyuki Kato, Makoto
Tani, Yoshihiro Fukushima, 1979. Through-
fall, stemflow and rainfall interception in the
Kiryu Experimental Catchment (II) Rainfall
interception. J. Jap. For. Soc. 61 : 391-398.



