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Stand Water Balance and Stream Water Quality in Small

Forested Watershed Yangpyong Gyeonggido
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ABSTRACT

This study was carried out to investigate the characteristics of water quality variations
by stand water balance in YangPyong-Gun Gejung-Lee small forest watershed. Water
quantity, pH, CI', NO3, SO+, Na®, NH4*, K, Mg?".Ca’"were monitored in open
rainfall for one unit storm and long-term stream water in small forest watershed from
January, 1998 to December, 1999. The results were summarized as follows:

The runoff rate was 46.4% in 1998 and 52.2% in 1999.

The average pH values of rainfall were 4.8 to 6.2 and those of stream water were 6.4
to 7.1 in small forest watershed. Total amount of input anion and cation values(kg/ha)
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in rainfall were SO4)NO3)Ca®*")NH4")CI)Na™»K")Mg“" and in stream water were

NO3)Ca’H)S04)Na YCIDK  IMg® INH,*

in the order, respectively. The dissolved NH4"

was stored 5.29kg/ha and output of the other contents were more flow than input in

small forest watershed.
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Table 1. Characteristics of study area.
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Table 2. Characteristics of soil of study area.
Repet|  [Soil analysis(%)| Seil | pH Organic- Total- Avail. C.E.C. | Exch. Cation(me/100g)
. |Horizon matter P20s : :
ition Sand | Silt | Clay |textur| (O} o | N 1(me/I000)) k™ | Na® | Ca®" | Mg®"
: A 148.9137.9|13.2] L 46 3.69 [0.196| 8.5 | 10.14 ]0.39]0.12]0.92|0.26
B |48.3(37.9|13.8| L 4.9 1.05 10.076] 1.9 7.48 10.26|0.1210.86{0.04
5 A 122.9|61.0116.1| SiL { 4.7 3.32 10.165] 4.2 | 11.22 {0.12/0.1010.87(0.13
B 21.6154.9123.5| SiL | 4.6 1.54 10.098| 0.3 9.24 10.1110.1010.67(0.23
5 A 53.5{35.3111.2] SL | 5.0 3.60 |0.146| 3.8 8.14 10.0910.1110.99(0.20
B 53.7(24.5|121.8] SCL | 5.1 1.41 10.087| 1.2 6.60 |0.0910.1011.09(0.29
4 A |43.01479|89| L 54 3.89 (0.171] 5.5 8.36 ]0.30(0.11{0.98|1.63
B [45.5(39.7|14.8| L | 4.9 1.08 |[0.070| 0.8 6.82 10.2710.1010.30;0.17
. A |61.3(32.316.3] SL | 4.8 | 4.49 [0.176| 5.0 7.48 10.1010.11]1.21{0.36
B 58.9(130.2110.9] SL | 5.5 1.18 [0.081] 2.0 440 10.1210.1111.35|0.26




FARHRHR F1TH (2001) 21

Aow 24% +3¢ Woz et
937 ARFFE 4FE 29 B
AR ANBSAS ANFAAE ARl

212X E 1089 138 a@gen, ¢ &
F zZ2add dE: 44

. FEE%)E A
Ebi=

B 24E Ase SHAAY 9 2
v7b & o) AHEoR F7o] A¥de A%
A7 (6D TFE)E ol&3dtd Z+Zt 1m¥ 6mn7t
A R AR, 1moAlA Sm7HA =
ZNAFE 6melde AR R S H
TAE ol &3tdd At AfRs AL A
717 B¢ 2F Ao w 29 Bk 60mle A<
ol 3WEo 2 Al WA Hol Ad
A7 & F 2

+4 BAYES pH, CI, NO3, S04,
Na*, NHs", K*, Mg?", ca®*olglen, pHE
pH WH (Cyberscan-500)% o] &35 x, &£&
dae HHP NEE 0.45pdHA 2 S
% ICH(SYKAM, S135)o2 =49
Auie WA 2471 B¢ fddd #9
2ol AR %3 AFSE B3 42HE
: I A AAA WH3E B

& SPSS A4 Zzad
(5 5, 1997)< ol &=ttt

o=

=
=

=
Y
=
wa
K

1. X9 BAIH H

19989 #&%F& 958.6mn, 19999 #+&FHL
872.4m=Z 1998 fHEFol BUTH 2zt
%o W2 {EFY AAWE Fig. 24 4
2=

AdFde FEFS AEHY FY, f49
A 2 ARy aga FEEAY 9 Be
(A3, 1996). 53] A AL FFY

or, 98¢ H#EFE 46.4%. 99d
52.2%% As 3 ¥

1984) 23t 399
1 RFEE0] ¥ AL T ¥

3 249 9 qRee 448,

1908

200 —"—rrrrrﬂ'p.r'r'—"—'r-t—plﬁprlrrr L 0
{o0E3
180 I Rainfall 200 £ E
........ Runoff R 4OOCC§
100
§§ 1 600
5 €
€ g 50 5 ‘ 1 s
0 JIEIL éex ad P Y 1,%0

JFMAMJJASONDJFMAMJJASOND

1999

Fig. 2. The relationship of daily rainfall and discharge(Runoff) on the
experimental watershed during 1998-1999.
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Table 3. Data of rainfall, runoff, runoff rate and evapotranspiration in study sites.

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. |Sept.| Oct. | Nov. | Dec. | Total
rainfall(nm)| 9.6 | 33.7 | 43.0 |130.5|103.5[209.5| 99.5 | 731.5[118.0| 43.5 | 28.5 | 25.0 {1,547.3
1998| runoff(mm) | 3.2 | 5.3 | 24.4|87.9|46.1|59.1 | 64.1(588.9| 59.1| 7.3 | 15.5| 13.2| 958.6
rg‘gg{);f) 33.3| 15.7(56.7 | 67.4 | 44.5|28.2 | 64.4| 80.5|50.1 | 16.8 | 54.4 | 52.8 | 46.40
rainfall(mm)| 5.2 | 4.7 | 48.7|106.5]114.5| 86.0 |314.0|285.2[400.0| 86.1 | 37.3| 16.1| 1.467
1999| runoff(mm) | 1.3 | 2.9 | 31.7| 73.1 | 24.0 | 15.3 |136.1{199.9(327.6| 50.8 | 15.0| 9.7 | 872.4
runoff 1 o5 01 617 65.1 | 68.6]20.9|17.8|43.3170.1|81.9]59.0|40.2 | 60.3| 87.15
Table 4. Concentration of rainfall and stream water.
Unit ! ppm
pH or NOs S04 Na* NH¢" K" Mg Ca?*
SW|RF |SW| RF| sSW RF |SW| RF [SW|RF|SW|RF|SW|RF |[SW|RF |SW RE
Jan.{6.515.711.8210.56{10.39] 0.53 |4.68{ 0.70 13.9810.24(0.5610.8410.3110.0910.4410.1017.37 0.37
Feb. | 6.6 [ 5.2 [1.77|1.89] 9.16 | 6.31 [4.94]12.70|5.94 0.79 0.38 0.38 7.43
Mar.{ 6.4 (5.8 (1.97(0.33{10.86| 0.41 {4.54| 0.59 (5.81{0.26{0.64{0.30{0.39{0.18(0.39{0.07{8.13 0.95
Apr. {6.4 | 5.6 (1.96/0.30] 8.28 | 1.50 [4.13} 2.04 |4.93]0.33(0.83]0.5510.44(0.26/0.43]0.09{6.52 1.75
May | 6.6 1 5.2 |1.6110.66] 5.37 | 3.39 |5.47] 5.05 |5.88|0.42(0.76|1.2610.64|0.63|0.43|0.09|5.67 2.22
(998 June | 6.8 5.9 (1.64|/0.52] 4.68 | 1.33 |6.14] 1.18 |5.26|0.26(0.4310.59{0.73]0.2210.33}0.05(5.88 0.59
July | 6.9 | 5.3 [1.29{0.44| 2.94 | 2.10 [5.52] 2.28 |2.38]0.28(0.29{0.8610.37[0.2710.2910.03(4.33 0.38
Aug. | 7.2 (5.4 1.59(0.34] 5.95 | 1.98 |5.15] 1.01 [2.91(0.32]0.30(0.40}0.44|0.11{0.32{0.02|5.83 0.33
Sept.| 6.6 | 4.8 [1.39]|0.58] 2.73 | 3.39 |4.50} 4.17 |8.36/0.34|0.70{1.1810.84|0.31{0.32{0.05|5.19 0.51
Oct. | 6.7 (6.0 (1.49(1.54( 9.57 | 1.55 (4.28] 0.72 {2.97({0.05(0.41(0.06{0.31{0.03{0.38({0.01(6.31 0.07
Nov. | 6.7]5.91.70(2.62] 7.95 | 6.73 |5.02| 9.73 |7.86(4.23 2.3710.6511.68(0.62/0.2414.70 5.69
Dec. | 6.7 | 5.911.79]2.46]10.27| 7.16 |4.64} 8.83 18.57|5.00|1.76]4.08|1.23]2.19]0.42]0.336.05 4.94
Jan. | 6.5 1.76 10.63 4.71 8.39 2.57 1.01 0.53 6.34
Feb. | 6.5 1.52 9.87 4.87 4.84 0.27 0.38 0.48 5.20
Mar [ 6.6 6.2 11.48/0.81{11.80] 2.25 |4.37| 4.49 15.84]|3.44(0.35|1.32(0.51{0.14|0.55|0.2214.58 1.79
Apr. | 6.516.011.93[0.78]12.87| 1.81 [4.96] 3.12 |4.99|1.12(0.52(0.88(0.40{0.35(0.57(0.11{5.93 1.74
May | 6.8 1 5.8 {1.67|1.17} 9.93 | 2.30 |5.29} 4.45 }3.19]0.64]0.36|1.16]/0.45/0.34|0.43]0.1216.57 0.95
(699 June | 6.7 | 5.3 11.37|0.82| 7.84 | 2.79 {5.58} 2.87 13.50/0.56(0.58]|1.49(0.51{0.40|0.38]|0.04}|7.62 0.51
July 1 6.915.71{0.97{0.82] 8.26 | 1.03 |4.23{ 0.44 {4.2610.13}0.01{0.46{0.5210.21{0.59|0.06{4.84 0.43
Aug. | 6.8 | 5.5]1.06]0.23] 3.37 | 1.80 [4.73} 2.40 |2.85|0.1510.15/0.96{0.26}0.29(0.42(0.09{3.20 0.52
Sept.| 6.9 15.811.22|0.08( 2.65 | 0.24 [4.73} 0.16 |3.26{0.19]0.13[0.26]0.42{0.24]0.39|0.07{2.94 0.23
Oct. | 6.9 5.211.2911.36| 4.05 | 2.45 [5.21] 1.73 [2.62[0.2710.29]0.47]0.32{0.26(0.47(0.1413.34 0.76
Nov. | 6.8 | 5.4 {1.77]1.38] 5.86 | 5.90 |4.51| 6.48 [3.05/0.45|0.21]1.56|1.37|0.82]0.63]|0.22|6.22 1.76
Dec. | 6.5 5.6 11.43]9.23] 4.76 110.26}3.80] 9.28 12.9512.89/0.08[4.02/0.25]0.81]0.37/0.67]2.34 5.70
Mean 6.70] 5.6 [1.57]0.94| 7.62 | 2.71 14.88| 3.58 [4.85[0.93]0.59{1.05|0.56{0.45|0.44|0.11|5.66 1.32

Note : SW @ Stream water

, RF: Rainfall
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Fig. 3. Monthly changes of concentration pH, anion, cation in rainftall.
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Fig. 4. Monthly changes of concentration pH, anion, cation in stream water
during 1998-1999.
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Table 6. Correlation of element factors influencing the rain fall in study site.

Distribution| CI NOs | SO& | Na' | NH.' K* Mg” | Ca* | Rainfall
pH 078 | -.106 | -.081 | .467 152 213 225 .301 -.034
cr 8157 | 5827 | 496" | 718" .391 8857 | 708" | -.311

NOs 8957 | 6227 | 7897 | 6627 | 7607 | 7717 | -.386
SO~ 5767 | 5937 | 5747 | 521 | 6317 | -.446
Na® 8197 | 8137 | 696" | .864" | -.312
NH* 828" | .864" | .882" | -.360
K* 5767 | 8437 | ~-.296
Mg*' 843" | -.322
Ca™ -.348

Table 7. Correlation of element factors influencing the watershed in study site.

Distribution | CI° NOy S0 Na’ NH.* K* Mgt Ca**
pH -5327 | -515 | .309 | -.480 | -.379 | .048 -.140 | -.341

cr 5907 | -.002 | 409 | 475 | 279 134 | 6737
NOs" -214 | 334 | 374 | .029 447 | 600"
S04~ -.071 | -.002 | .022 =270 | 177
Na” 7637 | 535" 203 | 272
NH4™ 530" 071 | .396
K* 325 | 215
Mg“” -.024
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Table 8. Correlation coefficients of the total content of rainfall and stream water.

Rainfall Stream water

oF | Nos |80 | Nat | NHO | K| M| Ca¥ |Amoum| H' | O | NOy | SOf | Nat | NH'| K| Mg | ca® | Runoff

Y| 078 |-.106 | -.081 | 467 | .152 | .218 | 225 | .80 | -.034|-.170| 237 | 588" | -.143 ] .084 | .016 | -.038 | .376 | .022 | -.094

a’ 815" | 5827 | 4967|7187 | 391 | 885” | 708" | 311 | -.229 | -.006 | -.047 | -.404 | =026 | -073 | 056 { 007 |-.375 | -.277
NOs 805" | 6227 | 789" | 662" | 760" | 7717 | 386 | -.176 | 137 | -.062 | -.285 | 279 | 261 | .359 | .129 |-.209 | -319
sof 5767 | 5987l 5747 sar | 631" [ -ad6 | 295 | 270 | 118 | ~117| 449'] 391 | 330 | 191 |-.015] -.389
Rain | N&© 8197 | 8137 696" | 864" | -.3121-220| 184 | 805 | -218| 533 | 473 | 347 | 828 |-.213| -.244
il | 808 | ser”| gso| 360 |-205 | 084 | 024 |-209| 322 | 357 | 41t | 131 | -266 | -208
'y 5767|8437 296 | -080 | 203 | 066 | -.088 | 518" | 6197 | .615 | 304 | ~119 | ~.238
M 8437 | -.322 | -.248 | 060 | 010 |-.449"| .077 | 015 | .159 | 219 {- 446 | -.267
Ca? ~348 |-209| 262 | 125|273 | 419 | .355 | .308 | .328 | -.275 | ~.287
Amount 7437|339 -.301 | .162 | -.375 | -.381 | -.202 | -.190 | -.221 | .967"
"' 5327 | -515'| 309 |-.480"| ~.379 | .048 | -.140 | -.341 | 708"
o 5907 -002 | 4007 | 475 | 279 | 134 | 6757| -.282
NOY -214| 334 | 374 | 099 | 447 | 600" | -363
S sof -071|-002| .022 | -270| .177 | 080
am | Na' 7637 | 5357 | 208 | 272 | -.322
water .
NH' 5807|071 | 396 | -.271
K 825 | 215 | -.185
Mg 024 267
ca” -.258

Note : means statistically significant at 5% level and “means statistically significant at 1% level.
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Table 9. Budgets of rainfall inputs and stream water outputs of dissolved

substances on the watersheds. Unit : keg/ha
Substance(kg/ha) cr NOs | SO | Na® | NHs K" Mg*® | Ca*”
Input | 7.25 | 29.95 | 28.05 | 5.46 | 7.99 | 3.14 0.6 10.73
1998 | Output | 25.93 | 98.48 | 81.31 | 59.47 | 653 | 7.97 | 553 | 95.42
Net | -18.68 | -68.53 | -53.26 | -54.01 | 1.46 | -4.83 | -4.93 | -84.69
Input | 10.09 | 23.56 | 27.73 | 6.86 | 11.13 | 4.32 | 1.47 | 10.43
1999 | Output | 11.15 | 48.99 | 4347 | 30.71 | 2.01 | 3.63 | 4.15 | 33.23
Net -1.06 | -25.43 | -15.74 | -23.85 | 9.12 | 0.69 | -2.68 | -22.8
Annual | nPut | 8.67 | 26.75 | 27.89 | 6.16 | 9.56 | 3.73 | 1.03 | 10.58
mean, | Output | 18.54 | 73.73 | 62.39 | 45.09 | 4.27 5.8 4.84 | 64.32
ke/ha Net -9.87 | -46.98 | -34.5 | -38.93 | 529 | -2.07 | -3.81 | -53.74
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