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The Characteristics of Runoff from a Forest Watershed with Different Vegetation
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ABSTRACT : In this study, we investigated the presence of nitrogen, phosphorus, ions, heavy metals and other contaminations in the water
stream and soil of the forest watershed with different geology and vegetations for one year from October 2004 to September 2005. Most
of the nitrogen oxide in the soil was in the form of NOj, and it appeared that nitrogen contents decreased as the soil depth increased.
Nitrogen contents was highest in the basalt area, showing 13.3 mg/g in the surface soil and 7.40 mg/g in the subsoil. Phosphorous con-
tents showed no significant variations depending on the soil depth and was higher in the intermediate soil layer(60 cm) than in surface soil
(30 cm) in granite and metamorphic rock areas. Nitrogenous compound in the soil water was 8.03 mg/L in the granite area of coniferous
forest and 14.79 mg/L in the andesite area of the deciduous forest. Nitrogenous compound in the stream water was 5.53 mg/L in October
and 6.99 mg/L in January in the granite area of the coniferous forest and 3.61~5.11 mg/L. in the andesite area of the deciduous forest.
Phosphates in runoff and stream water were similar in coniferous with in deciduous forests, showing a slight increase(0.090~0.179 mg/L)
in the basalt area. In the coniferous forest, pH showed a significant positive correlation with EC, Ca™ and CI' at p<0.01, and showed a
negative correlation with S-Fe and S-Al. Electroconductivity showed a significant correlation of 0.601 with Ca™ and of -0.586 with NO;
at p<0.01, and showed a significant correlation of 0.301 with SO, and of -0.295 with S-Fe at p<0.05. In the deciduous forest, pH
showed a positive correlation with Ca”" at p<0.05, and showed a negative correlation with K", S-Fe and S-Al at p<0.01. Electroconduc-
tivity showed a significant positive correlation with Ca™* and CI' at p<0.05 and with NOs™ at p <0.01.
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Table 1. Summary of sampling sites characteristics
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Fig. 1. Investigated area.

Sites Species of tree Geology Temp.(C)  Rainfall(mm)
SA Japanese cedar, Chamaeyparis obtusa Brown forest soil Granite 13 1,296
SB Japanese cedar, Chamaeyparis obtusa Brown forest soit Andesite 14 1,492
SC Carpinus laxiflora Brown forest soil Granite 15 1,660
SD Dichroae radix, Styrax japonica dark reddish brown color silt loam soil Basalt 16 1,457
SE Japanese cedar Brown forest soil Metamorphic rock 15 1,963
SF Japanese cedar, Chamaecyparis obtusa Brown forest soil Granite 17 1,900
SG Ourecus dentata thunb, Castanopis sp Brown forest soil Andesite 17 1,705
SH Broad-leaved tree Dry forest soil Rhyolite 13 2,100

¥ SA : Jeonnam, SB : Busan, SC : Gyeongnam, SD : Jeju, SE : Fukuoka, SF : Nagasaki, SG : Saga, SH : Yamaguchi
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Table 2. Concentration of T-N, T-P contained in soils at three
stratum
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Item Stratum | SA SB SC SD SE SF SG SH

A 40 55 09 131 54 76 19 74

TN B 27 49 05 103 23 08 10 35
(mg/g)

C 21 48 04 74 - - 07 28

A 06 06 05 09 07 07 07 07

P B 09 04 05 08 08 02 06 06
(mglg)

C 06 03 05 08 - - 05 05

Table 3. The average ion concentration of stream water, soil extraction at the location to be investigated

A stratum Soil| pH EC NHY NO; NOy PO S80S I Ca¥ Mg Na' K S-Fe S-Al 880,
OCT | 54 450 018 020 157 001 438 174 419 08 227 120 056 110 675
}:::f JAN | s7 438 030 002 260 005 372 320 259 055 165 173 088 143 585
forest APR | 51570 066 000 132 010 575 292 397 222 1583 204 041 191 660
JUL | 56 343 020 003 234 001 491 135 138 031 106 080 121 145 479
OCT | 54 533 187 007 155 003 509 811 294 119 533 418 068 129 586
Blre:i‘d JAN | 54 499 220 025 130 012 912 1073 474 194 810 749 154 167 135
frest APR | 53 650 218 006 227 0I5 846 764 422 159 476 826 137 235 330
JUL | 53 900 504 009 150 0.17 1242 1044 419 167 700 871 081 302 19
Stream water | p EC NH, NO, NOy PO/ S0& Cf  Ca¥ Mg" Na¥  K' S-Fe S-Al 880,
OCT | 73 65 0011 0010 1929 0012 3103 4240 5289 1309 7.633 2033 0.030 0033 16461
I‘:::fd JAN | 70 69 0031 0020 2045 0015 4940 5525 5173 1285 4903 1730 0.029 0025 17.281
forest APR | 71 66 0005 0013 0668 0008 3368 4563 4978 0925 4303 1848 0020 0014 15500
JUL | 73 66 0030 0010 0661 0022 3.839 4362 5018 1183 5030 1818 0020 0015 17.170
OCT | 74 288 0010 0008 1858 0035 5825 10699 4884 2038 8388 1235 0.11 0018 15002
Blre‘:}d JAN | 73 94 0046 0008 2023 0030 16447 9.654 6.104 2258 7972 1450 0013 0.013 16.295
et APR| 72 94 0022 0012 1499 0027 6180 9635 4953 2054 6967 1530 0013 0015 14667
JUL | 74 187 0017 0008 1521 0062 5634 8428 5980 2209 7.389 1450 0.013 0.006 16.990
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Fig. 2. Relation between the ion of the soil effluent liquid and stream water in the needle-leaf forest.
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Fig. 3. Relation between the ion of the soil effluent liquid and stream water in the broad-leaf forest.
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