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Abstract — Characterization of the analysis of forest vegetation, soil environmental conditions and
water quality were performed from March 2003 to March 2007. The two basins wer e char acterized
by cultivated area (Kaesim reservoir) and mountain area (Jangchan reservoir), and divided into
eleven small basins, where dynamics of pollutants, forest vegetation and soil environmental condi-
tions were surveyed. The vegetation can be divided into 10 types by Zirich-Montpellier school’s
method. Pear son coefficients between vegetation type and water quality were correlated with dis-
solved oxygen (DO) in the Quercus variabilis community at the 5% level and total phosphorus(T-
P) in the Larix leptolepis plantation at the 1% level. Especially total phosphorous and total nitro-
gen increased in small basins where the proportion of cultivated and residential area increased.
The analysis of influences of pollutant discharge on water quality showed that pollutant charge
was very low in forest land area (Y -p=-—0.0017X+0.2215, r=0.16, Y cop=— 0.0395 X +8.5051 r =
0.47). The soil types of western area wer e compar atively smple, but those of eastern area were com-
plicated with regosols, red-yellow soils, lithosoles, etc. The pH, total solid (TS) and volatile substance
(VS) of the forest and agricultural land soils collected in each site were 5.4~ 6.9, 75.8~ 80.2%, and
3.80% ~ 5.80%, respectively. According to the analytical result of soil environmental conditions,
heavy metal contents fell short to the mean value of natural conditions. Runoff amount (Y) and
depth of topsoil (X) were negatively correlated, Y on=— 1.0088X0,+35.378 (r =0.68). The correla-
tion was much lower in up-stream but much higher in down-stream, because permeation into soil
particle was larger on down-stream due to its more or less gentle slope. Pearson coefficients bet-
ween soil pH and water pH wer e statistically significant at 1% level.
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Fig. 1. Topography of the eleven branched-stream basins on the study sites(A ~H: Kaesim reservoir basin, A’~ C’: Jangchan reservoir basin)
(m, ST. 1~ 11 are water sampling sites, o indicate soil environmental factor survey sites, and 1~ 56 (@) indicate vegetation survey

sites).
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Table 1. Areaof different vegetation and others on the study sites (km?, %)

Sites Q.m P.d Qa Qv LI P.t Orchard R.F H.s Res. Tota
A - 2.15 0.21 - - — 1.00 1.59 0.19 - 514
B 2.38 3.00 0.48 0.54 0.03 0.06 - 0.38 0.07 - 6.94
C - 1.07 0.23 - - - - 0.31 0.04 - 1.65
D 0.66 155 0.20 0.17 - - - 1.35 0.20 - 4.13
E 0.05 2.37 0.21 - — — — 1.06 0.19 — 3.88
F 0.03 244 0.02 0.15 - - - 0.80 0.13 - 357
G 0.15 177 0.11 - - - - 0.50 0.08 - 2.61
H 0.29 - - 0.03 - - 1.84 0.13 - 2.16
A’ 164 2.50 - - - - - 0.25 0.03 0.23 4.65
B’ - 2.06 - - 0.14 - - 1.07 0.03 - 3.30
(04 197 0.40 0.45 0.59 0.10 - - 2.27 110 - 6.88

Total 6.88 19.60 191 144 0.30 0.06 1.00 1142 2.19 0.23 44.91
(%) (15.0) (44.0) (4.0 (3.0 (0.5) (1.0 (2.0) (25.0) (5.0 0.5) (100.0)

Remarks; Q.m: Quercus mongolica, P.d: Pinus densiflora, Q.a: Quercus acutissima, Q.v: Quercus variabilis, L.I: Larix leptolepis, P.t: Populus tomentiglandu-
losa, R.F: Rice paddy and field area, H.s: Homestead, Res.: Reservoir

2010} slLtR??

olKe] ZARZ]7} dHAl el A& Zeksle] 2007 Ao Mz 2 98] dmAyoz AE= Adq 4
7,890 ¥4 2AbE At Q¥ pAsedont A T (AR, bR, AseubrEe, o
WEel g Aoz vehgnh 7] QFF vhel e B ¥t AFY VI AAY(LRADITAAR) S
A e QA7 fiuet sl Wol tel B ok AR 4 2 T o4 7o) ABAE, 2okt
o] 72 glol vlwA <A H EX]o]ge] FAHI e FAAME BEFEAFTE I (pH, TS, VS)e| AF3EA
Zl e o]t A= Z-M (Braun-Branquet 1964)W ol o}t < 31, o] Sl A folAde] e TS AYste] &
=¥z $H =9 F= (dominance and sociability, D.S) oA AZx AAFGE

& ZlSetn, 29728 Aoz 2439 on (Cur-

tis and Mclntosh 1951), A} (physiognomy)3} ZZA] o))

o8l Zehe TRaT AEAA=E AT Zo o o
3. EEA HAFFSA LAl B A5
1) ELEN MAAA PR o 22 2] frH2] 1] 235l o
ke Azt W] 7 Aclold 2007de] & AYAAE NS BRAAS ABAHEA wy
Ago] FAZ AW ARANA S A @A AEL ol uleh BHT A3} AR Mhe] Adzeg 2he)
oA Zh 244)S ARG EFAHE Ase o A, e Foz EREUS, 2 9 FA 2 7
oz sholeh EFEA e 2o A4 3 FrpH,  AA, A4A] Feldde(Table ).
TS VSo2 374 a5olgich B S et o] & A7 417h 722 (Quercus mongolica commu-
7o FAAAY =k (372 1989)¢] F3dlo] AlA nity), =32 (Quercus variabilis community), A~}
sholo}. 22 (Pinus densiflora community), A4yt

(Quercus acutissima community)e] 471 2x}23} Qr9l
722 = (Larix leptolepis plantation), 2= AFA| U

Ao e 7)AIx o3 2Aslyd 7, TE L}
i o] e Pazkse] S Ak }_] 21412 (Populus tomentiglandulosa plantation), #}<=$1 o
ARAE Fetabr] S8 4 23490 25 el (AD) = Tnyel
g 75 :
= A3 22 23 25| Zel7t o /\ugfsﬂgl s, b7 22 (Pinus densiflora comm:
2 Aoletw BkEo] 9oz g axsedeln 3P L e £ 2T NS densifiora commis
= giinil =] L T 0= . > e 0 1 2] A
o B nity)e] WA o] 19.60km2z KA 2] 44%0] 11, /A A5
A, FAste] Fdgtor x| Zol5 Al

2] frofol A 14.64km2, A A Gelol A 4.96kmeo]
ot tgeoz = A7y (Quercus mongolica com-
munity) 6.88km2 (7§41 3.27km?, &zt 3.61km?) 15%, A
SAS(version 6.04)Z 2 1812 o] 8-3lo] AL 5 ZE -2 (Quercus acutissima community) 1.91km? (7]

4. A XA
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Table 2. Water quality analysis on the study sites(Hyphen in the data means ‘ not detected’)

Sites Years A B C D E F G H A B’ (o4
93~97 9.5 114 7.6 7.4 9.8 8.6 9.9 8.7 9.8 11.9 11.2
DO(mgL 1) 03~07 9.7 114 8.0 7.6 10.8 8.6 10.3 8.9 11.0 12.1 118
Mean 9.6 114 7.8 75 10.3 8.6 10.1 8.8 10.4 12.0 115
93~97 3.9 4.8 3.0 3.6 3.9 22 19.6 25 8.6 2.7 4.6
BOD (mgL™Y) 03~07 3.7 49 2.8 3.2 35 2.2 17.6 2.3 8.6 25 4.6
Mean 38 4.7 29 34 3.7 22 18.6 24 8.6 2.6 4.6
,,,,,,,,,,,,,, 93~97 54 47 57 54 49 41 1yl 36 17 47 80
COD (mg L1 03~07 5.0 45 59 54 43 3.9 10.9 3.6 113 45 8.2
Mean 52 4.6 5.8 54 4.6 4.0 14.0 3.6 115 4.6 8.1
93~97 9.9 85 12.7 111 9.9 6.1 56.5 30.0 19.2 5.7 12.0
SS(mgL?) 03~07 9.9 8.1 10.1 9.9 9.5 59 45.9 258 174 53 118
Mean 9.9 8.3 114 10.5 9.7 6.0 51.2 279 183 55 11.9
93~97 0.02 0.01 0.04 0.05 0.03 - 0.13 0.02 0.10 0.01 0.87
T-P(mgL1) 03~07 0.02 0.03 0.04 0.03 0.01 - 0.11 0.02 0.08 - 0.83
Mean 0.02 0.02 0.04 0.04 0.02 - 0.12 0.02 0.09 - 0.85

93~97 0.33 0.08 0.11 0.21 0.50 0.05 1.98 0.13 0.95 0.10 0.55
TKN(mgL™?) 03~07 0.29 0.08 0.09 0.19 0.12 0.05 1.88 0.11 0.93 0.10 0.51

Mean 0.31 0.08 0.10 0.20 0.36 0.05 193 0.12 0.94 0.10 0.53
93~97 6.8 74 7.1 6.6 71 71 71 74 7.2 75 74
pH 03~07 6.8 7.2 7.1 6.6 7.1 6.9 6.9 74 7.0 75 7.2
Mean 6.8 7.3 7.1 6.6 7.1 7.0 7.0 7.4 7.1 75 7.3
A} 146kn?, 431 0.45k?) 4%, 2 %htF-2et (Quercus AL REgo] ¥ AMARA 25 (A, B,
variabilis community) 1.44km?("| 4] 0.86km?, #3+ 0.59 C 23149 %)o] BODsg} CODE 2~4mgL1®$=
kim?) 3%, #4490 LOOKM? (4] 1.00KN?) 20%, =z} vehlie] 448 44 257 $Fo|9ld (Table2). o] =
21209 (Larix leptolepis plantation) 0.30km? (714 0.06 E o] BOD, COD 5& uH|&£3 7+ $A3JEL 9lejHal
km?, 3k 024km?) 05%% 22t Afaka glovd 7bg Aol o 2 Qe Do ANT S+ o
Ao wAe wel A YA A (Popu- o Q79 AFFEAF b B A el A
lus tomentiglandulosa) &2 A A4 §odolut 0.06 o Exshs Ao AdolAort G a5 ] A
km?(0.02%) ¥-23h= 7 o= vepytc) B, AR E v]ge] 78.0%= MY Ededl= BT
2 AGe) AErzs 2wz Y 100~300melA  sha ARIe) 2F2k weksha, AR A5
BEZFE YA, bR, 2R, Aeluby, 7] Wl 2dwst ¥ dehim ek meb A
Sy, W, B, 2RO Sl dEde  Rmalgm el Qe nA 4 9k 2o 240
2 ZYsha 300~450melAe Anbr, FEE, A2 dlont Ael 397 =¥ 444 9P F 4 9
U Fo] AT FANel BHIE Fol 474 29 $x & sdoz HANT CAYSYS AP EEAlEol
&3 9o} 793%= ¥, 9 7F =3 vwA 2 ags 2o
FHITEEe BN 2L B FE- 7] AR 29yl e agsduse A4S so
G o 24% 47 A dehbe A% el = wwkEd
3 glglen], AT bR F3REee] pHE: 58~6002 714 ¥3, 44
Fo) chopye] v Aoz ek, ol 918 2 Y 56~58 A% brEY 55~579 #o= v
Ajo] o} vyeht Aztz st om z}RFel A pH7b 7b ke 54~56 WS
ARASA e ATl 500m ol abe] H AT Uehich 2R (TS Aselrzedels 80.2%%
o} € A5 el AdbFete] 7h2h 1.64kn?, 1.97km? 7P w3 AR 75.8%= 7P Wk #EA
o) WA Afshy, abpEde ® 2] 74 & 2V AZFEelA 247 58%E 71 A
Q5o m% Bxstm Qe Aot AdHew v e
AA7L B H 2444 0.20km? (134%)= 717 oz % W ¥ A F94Ue pHE 55~6.0, 3

gt 943 54~56 W9l2 BYLYeIH pHAL o,
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Table 3. Pearson correlation coefficients between vegetation type
and water quality on the study sites

Parameter Qm P.d Qa Qv L.

DO 0.6316 0.2660 0.6413 0.9644* 0.6734
BOD —0.1587 0.1108 -0.1952 0.9159 —0.1746
COD 0.0202  0.0097 -0.1109 0.6036 0.4108

SS —0.2706 —-0.2648 —0.2758 0.4857 —0.5952
T-P 0.3814 —-0.4958 0.5128 0.5742 1.0000**
TKN -0.2014  0.0218 -0.2297 0.5531 0.3051
pH 05775 -0.1860 0.5906 0.8496 0.5433

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

Remarks; Q.m: Quercus mongolica community, P.d: Pinus densiflora com-
munity, Q.a: Quercus acutissima community, Q.v: Quercus variabilis com-
munity, L.I: Larix leptolepis plantation
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Fig. 2. Correlation between percentage of forest land area and total
phosphate (T-P) on the study sites.
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Fig. 3. Correlation between percentage of forest area and biochemi-
cal oxygen demand (BOD) on the study sites.
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Fig. 4. Correlation between percentage of forest area and chemical
oxygen demand (COD) on the study sites.
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Fig. 5. Sail environmental factors each of the forest community (S-
1: Quercus acutissima community, S-2: Pinus densiflora
community, S-3: Quercus variabilis community, S-4: Querc-
cus mongolica community).

e 75.8%2 7HE wskeh AEAE (VS, %) A
Zhpetel| A 5.8%= #A vebdtt (Fig. 5).
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Fig. 6. The relationship between depth of topsoil and run-off amount
on the study sites.

Table 4. Pearson correlation coefficients between soil environmen-
tal factors and water quality on the study sites

Parameter pH TS VS
DO 0.6410* 0.3618 —-0.3117
BOD —0.1454 0.4044 —0.4155
COD —0.1418 0.3740 —0.4278
SS —0.0250 0.3109 —0.3363
TP 0.3081 —0.3276 0.2541
TKN —0.1595 0.0057 0.0465
pH 1.0000** 0.4135 —0.3617

*

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