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Throughfall, Stemflow and Interception Loss
at Pinus taeda and Pinus densiflora stands’
Hong-Jin Min’, Bo-Myeong Woo®

®E 0%

30 Aok vt (Pinus taeda)d s 30 A b F(Pinus densiflora)d A8 To04 $E@EWE,
WHRAETHE, BEHRANE 2 HMARNES BEste o)zl Boisle ETote] WEE w3 23
e 2 AnE Aok,

1. B MEETES 3,107.6mmE, £F# 1,035.9mmi o] ABLHMEL 4% HEL

MRS BREEE S 30mm o)3h7h A A9 90%(19924), 81%(1993%), 88%(19943)ic}.

2. BESY @ HEY BARMC A HE&AWE, HRKTWE, BEHEEFRES HARTES
EABES Bdch, BEEATHES Hrkay¥do4 2,432,5mm(78.3%), Au-S 2,699.6mm
(86.9%)% =H, EEER] Y 29 24w EEEFRES 27 Llmmet 1.3mmZ #ES
o}

3. BMHRETHES dotauFdela 227.3mm(7.3%), avbFgelx 62.7mm(2.0%)2 vhebyto
o, HEEXE o1&t #EY Y A3 #HBRRETEEY BHEBRWEES 274 o 7.2mme
1.9mm= H#E= k.

4. BEEAMES HOARNENY BEREETEY HBRRTWES et gEsldod, doay
Tl 447.8mm(14.4%), 2 HFHAM 345.3mm(11.1%)2 EE = k.

5. B EENES HBRATHESY #4202 Jebhts HRREMES sHohauFdel 2,659.8mm
(85.6%)% a1, auvH-F-&olA 2,762.3mm(88.9%)%i c}.

6. BhEEA 2 HBRATES BWNEe] #NY+3 S8ty Z47b 30mm, 50mm o] 4] BEFgel
A —ESHA R E A, EEEARS BRiae] #indel el ZEsttbrl 50mm o)Akl M
i —mEshA fxl= k.

ABSTRACT

The objective of this study was to estimate throughfall, stemflow, interception loss and net rainfall
in relation to rainfall interception, and to understand the factors affecting interception process at Pinus
taeda stand and Pinus densiflora stand in the Research Forests of Seoul National University, located
in Choosan, Kwangyang, Chollanamdo.

1. The gross rainfall during the period of field observation was 3,107.6mmf(average 1,035.9mm)/ vear).

Most of the daily rainfall intensity was under 30mm, which was 90% in 1992, 81% in 1993 and
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88% in 1994.

. In this study the throughfall, stemflow, interception loss and net rainfall were expressed sepa-

rately as a function of gross rainfall. The overall throughfall collected during the period of field
observation was 2,432.5mm(78.3%) at Pinus taeda stand and 2,699.6mm at Pinus densiflora
stand, out of total rainfall of 3107.6mm. The canopy storage capacity, which was determined by
the prediction equation between gross rainfall and throughfall was 1.1mm at Pinus taeda stand
and 1.3mm at Pinus densiflora stand.

.. The sums of stemflow from measurement of total rainfall at Pinus taeda stand and Pinus densi-

floyva stand was 227.3mm(7.3%) and 62.7mm(2.0%), respectively. The minimum rainfall causing
stemflow was estimated as 7.2mm at Pinus taeda stand and 1.9mm at Pinus densiflora stand.

. Interception loss accounted for 447.8mmf(14.4%) at Pinus taeda stand and 345.3mm(11.1%) at

Pinus densiflora stand.

. Net rainfall was 2,659.8mm(85.6%) at Pinus taeda stand and 2,762.3mm(88.9%) at Pinus densi-

fova stand.

. The rates of throughfall and stemflow increased with increasing the gross rainfall. However, the

amounts of throughfall and the stemflow were constant above 30mm at Pinus taeda stand and
50mm at Prinus densiflora stand. The rates of interception loss decreased with increasing the
gross rainfall. However, the amount of interception loss was constant above 50mm at Pinus
taeda stand and Pinus densiflora stand.

Key words : Gross rainfall, throughfall. stemfiow. interception loss, net rainfail
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Table 1. Topography and stand characteristics of
the experimental plots

Conditions Pinus de];;g};jm
Aspect N75W N20W
Altitude(m) 122 117
Gradient(%) 40 70
Area(m®) 100 100
Age(yr) 30 30
Height(m) 15 11.&
D.B.H.(cm) 20.2 15.9
Basal area(m’/ha) 49.7 35.3
Canopy density(%) 83.3 78.6
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WEBATRS a7 fstel AWl
BESS HiEe] St WAe Tt FiM
FEABMES A 1ol os) Fsheck(Pathak %,
1985).

Tf = (chR'T'AucRi)/A (it 1)
Awe = area without overhead canopy(m®)

R = rainfall in the open air(mm)
Ay = area under canopy(m®)

Ri = throughfall under canopy(mm)
A = area of plot(m®

T: = throughfall(mm)
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g 384 AdAsiglon, AYEe Farge
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WA ol oA E wotow Mg JelE d¥
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zgtsle] 4] 20 o)d) HEEEE FTHIZ Y

el ch(Killingbeck %, 1978).

3

Si=1/2[(D1+D2)/D: +(B:+B2)/Bi1](V./A)

(# 2
D: = total stand density
D» = stand density of non-collared trees

B = total tree basal area(m”/plot)

B: = basal area of non-collared trees(m’/plot)
V. = volume of stemflow collected(liter/plot)
A = area of plot(m®)

o

S = stemflow(mm)

@) BEEETTES] o

BITEETRS RS EazATedd 8
24Ye o Hdsted o R 3ol sl g
shedet

[=R—(Ti+D+5y)

I : interception loss(mm),

D : drip(mm),
T : throughfall(mm)

(X 3

R : rainfall{mm),
St ¢ stemflow(mm),
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Table 2. Monthly mean rainfall{mm) observed for
three vears at the experimental site in

Falap aup-dlel A 9

Choosan

1992 1993 1994 Mean
March 65.9 58.3 28.6 50.9
April 126.7 33.0 9.1 85.3
May 158.0  138.7 174.3 157.0
June 28.4  299.3 31.3 119.7
July 215.0  235.1 59.6 169.9
August 131.4  633.9 423.3 396.2
September  279.8 28.9  29.7 112.8
October 32.4 36.2 136.1 68.2
Total 1037.6  1463.4 979.0 1160.0

Table 3. Monthly rainfall, throughfall,
from March to October of 1992,

EREaNE, HHRATHE ¥ BEEANE

Azl safel glolM s @& Aol E vpebyrt.
53], 199436l 644 9o Z$-go] =g
oA vlall 24 Hgled ol Ml el ¢
g ek oiolel Azbgkth, AlEIREQ hA
W HEE 2 49w 0.1~10.0mm
“da, 30mm =i=te] BEFHECE, " =
1992w oll &= #EBERISEE 2] 90%, 1993 3¢+ 81%,
1994l = 88% & 17| shadv},

2. #oH HATE ¥ EFRATR
£ 3 Hoabrde, & 4e aubrEe

stemflow and interception loss measured at Pinus faeda stand,

1993 and 1994.

Period Rainfall Throughfall Stemflow Interception
(mm) (mm) (mm) loss(mm)

1992

March 64.1 45.6(71. 1 7.3(11.4) 11.2(17.5)
April 108.6 77.3(71.2) 6.4( 5.9) 24.9(22.9)
May 157.9 129.9(82.3) 0.8( 0.5) 27.2(17.2)
June 26.3 17.9(68. 1) 0.5( 1.9 7.9(30.0)
July 213.5 160.5(75.2) 9.7( 4.5) 43.3(20.3)
August 129.6 96.4(74.4) 9.2(7.D 24.0(18.5)
September 293.5 238.7(81.3) 20.1( 6.9 34.7(11.8)
October 30.5 24.5(80.3) 1.7( 5.6) 4.3(14.1)
Sub-total 1024.0 790.8(77.2) 55.7( 5.5) 177.5(17.3)
1993

March 58.2 45.8(78.7 3.6( 6.2) 8.8(15.1)
April 32.2 27.7(86.0 1.7( 5.3) 2.8( 8.7
May 133.5 108.8(81.5) 10.2( 7.6) 14.5(10.9)
June 300.2 230.6(76.8) 28.2( 9.4) 41.4(13.8)
July 228.0 181.2(79.5) 18.8( 8.2) 28.0(12.3)
August 408.7 325.3(79.6) 37.009.1) 46.4(11.3)
September 24.8 18.9(76.2) 1.6( 6.5) 4.3(17.3)
October 30.9 25.5(82.5) 2.6( 8.9 2.8(9.1)
Sub-total 1216.5 963.58(79.2) 103.7( 8.5) 149.0(12.3)
1994

March - - - -
April 92.3 69.8(75.6) 7.6( 8.2) 14.9(16.2)
May 174.3 136.0(78.0) 11.90 6.8) 26.4(15.2)
June 29.4 19.7(67.0) 1.0¢ 3.4) 8.7(29.6)
July 59.5 47.0(79.0) 4.207.1) 8.3(13.9)
August 352.4 282.0(80.0) 30.3( 8.6) 40.1(11.4)
September 25.0 21.8(87.2) 1.0 4.0) 2.2( 8.8)
October 134.2 101.6(75.7) 11.9( 8.9 20.7(15.4)
Sub-total 867.1 677.9(78.2) 67.9( 7.8) 121.3(14.0)
Total 3107.6 2432.5(78.3) 227.3( 7.3) 447.8(14.4)
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Table 4. Monthly rainfall, throughfall,
stand, from March to October of 1992,

stemflow and interception loss measured at Pinus densiflora
1993 and 1994

Period Rainfall Throughfall Stemflow Interception
(mm) (mm) (mm) loss(mm)
1992
March 64.1 48.6(75.8) 4.5(7.0) 11.0(17.2)
April 108.6 85.1(78.4) 5.6(5.1) 17.9(16.5)
May 157.9 133.5(84.5) 0.8(0.5) 23.6(14.9)
June 26.3 22.6(85.9) 0.100.4) 3.6(13.7)
July 213.5 168.3(78.8) 7.7(3.6) 37.5(17.6)
August 129.6 115.3(83.0) 7.05.4) 7.3(5.6)
September 293.5 241.9(82.4) 9.8(3.3) 41.8(14.3)
October 30.5 27.6(90.5) 0.200.7) 2.7( 8.8)
Sub-total 1024.0 842.9(82.3) 35.7(3.9) 145.4(14.2)
1993
March 58.2 53.1(91.2) 0.300.5) 4.8( 8.3)
April 32.2 29.6(91.9) 0.2(0.6) 2.4(7.5)
May 133.5 117.4(87.9) 3.0(2.3) 13.1( 9.8)
June 300.2 263.3(87.7) 4.4(1.5) 32.5(10.8)
July 228.0 194.7(85.4) 2.5(1.1 30.8(13.5)
August 408.7 363.1(88.8) 4.1(1.0) 41.5(10.2)
September 24.8 21.4(86.3) 0.2(0.8) 3.2(12.9)
Octaober 30.9 27.5(89.0) 0.3(1.0) 3.1(10.0)
Sub-total 1216.5 1070.1(88.0) 15.0(1.2) 131.4(10.8)
1994
March - - - -
April 92.3 82.0(88.8) 1.0(1.D 9.3(10.1)
May 174.3 156.1(89.5) 2.2(1.3) 16.00 9.2)
June 29.4 23.3(79.3) 0.100.3) 6.0020.4)
July 59.5 50.7(85.2) 0.6(1.0) 8.2(13.8)
August 352.4 337.0095.6) 6.2(1.8) 9.2( 2.6)
September 25.0 19.3(77.2) 0.2(0.8) 5.5(22.0)
October 134.2 118.2(88.1) 1.7(1.3) 14.3(10.6)
Sub-total 867.1 786.6(90.7) 12.0(1.4) 68.5( 7.9
Total 3107.6 2699.6(86.9) 62.7(2.0) 345.3(11.1)
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Table 5. Correlations among rainfall factors at Pinus taeda plot

MON NOP DU IT R TF SF I RN
MON  1.0000
NOP 2093 1.0000
DU .0160 .0429  1.0000
IT L1267 .0068  -.4144+«  1.0000
R .0597 1292 4308+« L3378+ 1.0000
TF 0727 204 4434 3267 .9923%= 11,0000
SF .0296 2430 .3841x .3035 8632 8295 1.0000
I .0298 0516 2367 .2924 JT660%%  6920%%  .5620%+ 1.0000
N 0724 (1366 L4444k 3298 J9937#%  9979%x  8638*x 6892+ 1.0000

(MON : month, NOP ; non rainfall period, Du ; Duration of rainfall,

rainfall, TF : throughfall,

IT ; rainfall intensity, R ; gross

SF : stemflow, I: interception loss, RN ; net rainfall)

Table 6. Correlations among rainfall factors at Pinus densiflora plot

MON NOP DU IT R TF SF I RN
MON  1.0000
NOP .2093 1.0000
DU 0160 .0429  1.0000
IT L1267 L0068 -.4144*  1.0000
R 0597 .1292 4308+« 3378+ 1.0000
TF .0668 .1493 A4373%+ 3400% 19966+ 1.0000
SF -.0548 -.0964 .2589 .3445% 4366+ 4082+ 1.0000
1 0292 0234 L2771 .1832 L8336%% 7932%* .2433 1.0000
RN 0624 1407 J4411%x | 3506% L9970+ 9988#+ 4523+ 7880%x 1.0000
(MON : month, NOP : non rainfall period, Du : Duration of rainfall, IT ; rainfall intensity, R : gross
rainfall, TF ; throughfall, SF : stemflow, I ; interception-loss, RN ; net rainfall)
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T: = aa R—h (= 4
Ty : throughfall(mm)

R : rainfall{mm)

a : coefficient

bx : constant
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of & #iMEmES HEEERES o
Asted & wb elvkavh I v
2® 19 (a), (b)ell+ep 22 A
At

ERAEFERS Fote] £ 23 o4 +FRE
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T=0.806R—0.885(r*=0.996") (& 5)
ArpE] of] 4]
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Fig. 1. The relationship between rainfall(R) and throughfall(Ty) at Pinus taeda plot(a) and Pinus
densiflora plot(b) during the period of field observation,
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