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Voal. 15, No. 2
RPI
/ ()
(DO) mg/L 6.5 4.6~6.5 2.0~4.5 20
(BODs) mg/L 3.0 3.0~-4.9 5.0~15 15
(SS) mg/L 20 20~49 50~100 100
(NHz-N) mg/L 0.50 0.50~0.99 1.0-3.0 3.0
(S) 1 3 6 10
2.0 2.0~3.0 3.1~-6.0 6.0
93 1 94 9
1 12.5~13.0 182 5~9
21.3~219 (93 ) 205~225 (94 )
22.7~25.0
93 17.9+35 76~77

184428 () 182421 ( )

1 9.1~10.2mg/L 7
7.8mg

93 8.8£0.8 mg/L 76~77
8.2+1.2 mg/L 7.5£1.0 mg/L



93 1 94 9
, mg/L

93 94 93 94 93 94 93 94
1 125+1.5 | 13.0£1.7 18.2+1.1 | 10.2+0.6 | 9.9+0.4 9.1+04
2 13.3x1.8 | 15.4+2.0 | 18.6+0.7 | 18.3£1.7 | 9.8£0.4 | 9.4+0.5 9.2+0.1 9.1+0.3
3 16.0+2.2 | 14.3t09 | 19.7+1.0 | 18.1+1.3 | 9.2+04 | 9.7¢+0.3 | 9.0£0.2 | 9.1+0.3
4 18.0£2.4 | 19.0£1.6 | 21.6£1.6 | 21.5+09 | 88+04 | 8.7t04 | 8.7£t0.3 8.5+0.3
5 21516 | 20.9+1.7 | 24.0£1.8 | 24.4+1.2 | 8.3t0.3 8.3+0.3 8.5+0.2 8.0£0.2
6 21909 | 20.9+1.2 | 24.7+1.0 | 23.8t0.6 | 8.0+0.4 | 8.2+0.2 8.310.1 8.0+0.3
7 215420 | 225+15 | 24.6£1.0 | 235+1.5 | 7.8+05 | 7.8+0.3 | 7.7+0.2 | 8.1+0.3
8 21.3+1.1 | 20.5£1.0 | 25.0+1.3 | 23.3x0.9 | 7.9+0.2 8.1+0.3 7.8£0.2 8.2+0.2
9 21514 | 205£09 | 24.1+1.1 | 22.7+1.1 | 8.0+0.2 8.3+0.5 8.1+0.2 8.5+0.2
10 16.6+1.3 22.0+x1.4 9.0£0.3 8.6+£0.2
11 16.6t1.4 20.5+0.9 9.1+0.3 8.6+0.2
12 14.6x+0.7 18.8+0.4 9.6+0.6 9.2+0.2

pH , uS/‘em

93 94 93 94 93 94 93 94
1 8.5+0.1 8.4+0.1 8.3+0.1 | 489+31 362+31 225+13
2 8.3£0.1 8.4+0.1 8.2+0.1 8.3+0.1 | 445+57 | 404+38 25711 226+11
3 8.3+0.2 | 84+0.1 | 8.1+0.2 | 83+0.1 | 459+34 | 432+37 263+1 24417
4 8.4+0.1 8.4+0.1 8.3+0.1 8.4+0.1 | 454+44 | 445+33 2653 24919
5 8.4+0.1 8.3x0.1 8.310.1 8.3+0.1 | 466+40 | 424+43 266+2 249+10
6 8.4+0.1 8.3+0.1 8.4+0.1 8.3+0.1 | 43638 | 382+104 | 267+1 228+23
7 85+0.1 | 82+0.1 | 85+0.2 | 83+0.1 | 401+39 | 408+29 | 248+18 | 217+22
8 8.4+0.1 8.310.1 8.3+0.1 8.3+0.0 | 410+£55 | 37644 | 265t16 22419
9 8.4+0.1 8.3x0.1 8.4+0.1 8.3+£0.0 | 402+17 383+37 257+19 211+19
10 8.4+0.1 8.4+0.1 381+23 237+23
11 8.4+0.1 8.3t0.0 394+18 231+11
12 8.2+0.1 8.2+0.1 368+29 20212

BOD), mg/L (SS), mg/L

93 94 93 94 93 94 93 94
1 0.3+t0.3 | 0.5+0.3 0.2+0.1 57+100 39+37 0.1+0.1
2 0.4+0.3 | 0.3£0.2 0.2£0.1 0.3£0.1 |274445023|2988+7101| 1.5£1.0 | 0.3+0.3
3 0.3t0.2 | 0.3+0.2 | 0.2+0.1 | 0.4+0.1 | 517+894 |3554+9177| 0.6x0.4 | 0.5+0.8
4 0.3+0.2 0.3:0.1 0.3+0.1 0.3£0.1 | 152+272 77108 0.6£1.0 | 0.3t04
5 0.3£0.2 0.4£0.2 0.2£0.1 0.3£0.1 | 139+330 | 262+380 | 0.6+£0.6 0.1+0.1
6 0.1£0.1 0.3x0.1 0.1£0.1 0.2+£0.1 | 659+799 | 140+156 | 0.9+0.9 19+14
7 0.1+0.1 | 0.3+0.1 | 0.2+0.1 | 0.6+0.3 |5042+8028 | 3564+5322| 3.8+3.6 |26.8+18.9
8 0.2+0.1 0.3£0.2 0.1+0.1 0.2+0.1 |1326+3143|2813+1805| 0.9+1.4 |58.6+58.0
9 0.3£0.2 0.2+0.2 0.2+£0.0 | 0.2£0.1 | 6564586 |3679+4163| 0.8+0.8 |48.8+56.6
10 0.2£0.1 0.2£0.1 803+1307 0.4+0.4
11 0.1+0.1 0.1+0.1 165249 0.2+0.2
12 0.3£0.3 0.2£0.1 203742908 0.2+0.1

93



9 Vol. 15, No. 2
(). 93 1 94 9
F, mg/L Cl, mg/L
93 94 93 94 93 94 93 94
1 0.05+0.04 | 0.0620.02 0.04+0.02 | 0.56+0.09 | 0.55+0.11 2.25+0.48
2 0.07+0.04 | 0.07+0.03 | 0.13+0.07 | 0.08+0.04 | 0.49+0.06 | 0.54+0.10 | 1.84+0.18 | 1.69+0.65
3 0.08+0.01 | 0.07+0.02 | 0.05+0.02 | 0.08+0.04 | 0.49+0.06 | 0.46+0.06 | 1.89+0.05 | 1.76+0.49
4 0.08£0.02 | 0.10+0.06 | 0.05+0.02 | 0.12+0.05 | 0.49+0.08 | 0.53+0.07 | 1.88+0.06 | 1.83+£0.53
5 0.10+0.04 | 0.07+0.06 | 0.04+0.01 | 0.06+0.07 | 0.56+0.09 | 0.46+0.09 | 1.80+0.03 | 1.68+0.48
6 0.09+0.04 | 0.07+0.01 | 0.06+0.01 | 0.07+0.02 | 0.55+0.14 | 0.41+0.04 | 1.95+0.14 | 1.56+0.39
7 0.09+0.02 | 0.07+0.05 | 0.07+0.03 | 0.02+0.01 | 0.50+0.10 | 0.46%0.06 | 2.05+0.41 | 1.30+0.48
8 0.08£0.03 | 0.11+0.16 | 0.08+0.04 | 0.03+0.01 | 0.50+0.18 | 0.42+0.08 | 2.26+£0.48 | 1.18+0.10
9 0.06+0.03 | 0.07+0.03 | 0.01+0.02 | 0.03+0.01 | 0.44+0.06 | 0.43+0.05 | 2.37+0.49 | 1.64+0.15
10 0.05+0.03 0.02+0.01 0.54+0.17 1.87+0.54
11 0.04+0.02 0.01+0.02 0.48+0.06 1.76+0.35
12 0.05+0.03 0.03+£0.01 0.59+0.07 1.51+0.24
NO,  PO,*, mg/L NO3, mg/L
93 94 93 94 93 94 93 94
1 0.02 0.02 0.02 |1.02+0.19|1.13+0.16 2.55+0.37
2 0.02 0.02 0.02 0.02 |1.89+0.69|1.13+0.41 | 2.28+0.07 | 2.08+0.48
3 0.02 0.02 0.02 0.02 |1.41+0.19|1.56+0.32| 2.30+0.11 | 2.10+0.35
4 0.02 0.02 0.02 0.02 |1.33+x0.24|1.27+1.27 | 2.16x0.06 | 2.05+0.37
5 0.02 0.02 0.02 0.02 |1.17+0.28| 1.59+0.35| 2.18+0.07 | 2.09+0.37
6 0.02 0.02 0.02 0.02 |1.63+0.23|1.62+0.18 | 2.44+0.19 | 2.62+0.10
7 0.02 0.02 0.02 0.02 |2.34+0.48 | 2.02+0.49 | 3.00+0.11 | 2.30+0.28
8 0.02 0.02 0.02 0.02 |1.62+0.30|2.05+0.22 | 2.92+0.41 | 2.16+£0.15
9 0.02 0.02 0.02 0.02 |1.48+0.21|1.83+0.28 | 2.80+0.22 | 1.85+0.11
10 0.02 0.02 1.08+0.37 2.17+0.34
11 0.02 0.02 0.90+£0.13 2.18+0.27
12 0.02 0.02 1.65+0.39 2.11+0.34
SO.*, mg/L Na*, mg/L
93 (o) 93 94 93 94 93 94
1 126+13 119+16 23.6+0.8 | 5.11+0.25| 4.37+0.41 2.00+0.25
2 113+27 125+29 | 28.4+0.6 | 25.8+0.9 | 3.82+1.16| 4.29+1.13 | 1.87+0.19 | 1.76+0.32
3 112+21 95420 | 28.0+1.3 | 25.7+2.5 | 4.11+0.52 | 3.19+£0.41 | 1.99+0.04 | 1.88+0.25
4 106+£23 105+£18 | 27.8£2.0 | 26.4+2.3 | 4.10+£0.58 | 4.02+0.47 | 2.04+0.06 | 2.08+£0.21
5 114+24 93+23 30.0+£2.7 | 27.1+2.0 | 4.79+0.69 | 3.44+0.59 | 2.07+0.05 | 1.93+0.22
6 106+16 97+16 27.240.6 | 23.9+2.3 | 4.55+0.49 | 3.60+0.29 | 2.14+0.08 | 1.81+0.23
7 96125 96+18 | 24.6+1.2 | 20.6+3.4 | 3.38+0.86 | 3.46+0.71| 1.98+0.30 | 1.61+0.33
8 110+18 83+20 26.2+2.3 | 22.1+1.3 | 4.13+£0.79| 2.92+0.44 | 2.19+0.29 | 1.56+0.04
9 109+13 81+21 27.7£3.6 | 18.3+4.8 | 3.82+0.43 | 3.07+0.54 | 2.08+0.25 | 1.62+0.23
10 116+14 25.1+2.2 4.58+0.61 1.97+0.27
11 115+14 25.7+2.4 4.59+0.42 1.84+0.18
12 110+12 23.4+£1.9 3.75£0.42 1.59+0.10




(). 93 1 94 9
NH4+, mg/L K", mg/L

93 94 93 94 93 94 93 94
1 0.02 0.02 0.02 |252+0.29|2.43+0.34 2.48+0.20
2 0.02 0.02 0.02 0.02 |2.47+0.70| 2.62+0.59 | 2.28+0.11 | 2.09+0.54
3 0.02 0.02 0.02 0.02 |2.29+0.38 | 2.43+0.43 | 2.31+0.06 | 2.53+0.26
4 0.02 0.02 0.02 0.02 |1.89+0.49|2.42+0.67 | 2.15+0.20 | 2.66+0.23
5 0.02 0.02 0.02 0.02 |216+0.45|2.05+0.39 | 2.13+0.21 | 2.56+£0.17
6 0.02 0.02 0.02 0.02 |2.31+0.39|2.31+0.43 | 2.40+0.13 | 2.74+0.21
7 0.02 0.02 0.02 0.02 |2.75+0.57 | 2.55+0.84 | 2.79+0.07 | 2.09+£0.27
8 0.02 0.02 0.02 0.02 |259+0.50|3.10+£0.81 | 2.72+0.13 | 2.64+0.26
9 0.02 0.02 0.02 0.02 |2.32+0.28|3.17+0.99 | 2.53+0.17 | 2.56+0.23
10 0.02 0.02 2.51+0.37 2.52+0.13
11 0.02 0.02 2.32+0.29 2.28+0.16
12 0.02 0.02 2.49+0.44 1.97+£0.06

Ca”*, mg/L Mg®, mg/L

93 94 93 94 93 94 93 94
1 76.5£8.3 | 77.3t5.9 42.6x3.0 | 12.9+0.6 | 12.9+0.9 5.3+0.2
2 69.5+11.9| 80.4+9.2 | 40.9+2.0 | 48.9+15 | 10.741.9 | 12.2+2.1 | 5.0+0.3 5.0+0.7
3 68.7£9.3 | 73.7£9.9 | 44.3+39 | 47.7+£39 | 12.3+0.9 | 11.4+1.2 | 57+0.3 | 5.0+04
4 67.6£9.6 | 73.0£6.6 | 41.2+1.5 | 425+3.1 | 12.6x0.9 | 12.1+0.7 | 5.7+0.1 5.1+0.6
5 69.749.5 | 67.448.3 | 43.944.8 | 41.1+5.0 | 13.1+1.2 | 11.4+09 | 5.7+0.1 5.0+04
6 67.2+£10.8| 70.6+6.6 | 42.3+1.5 | 45.3+3.1 | 12.0+0.9 | 11.740.7 | 5.5+0.1 4.2+0.9
7 61.4+12.3| 66.6+7.4 | 53.2+21.8| 43.2+6.1 | 11.0+2.0 | 10.8+1.7 | 4.9+0.5 | 3.9+0.8
8 64.4+7.3 | 62.7£10.1| 38.9+35 | 41.2+34 | 11.8£1.8 | 9.6x£1.6 5.5+0.2 4.4+04
9 64.9+6.5 | 65.6+8.1 | 38.9+0.8 | 46.2+12.6| 11.1+1.1 | 9.6x1.6 5.1+05 3.8+1.0
10 68.6+6.2 38.5+7.0 12.0+1.1 5.1+04
11 70.4+7.1 44.1+£13.2 12.4+0.7 4.9+0.2
12 74.9£6.9 41.8+4.2 11.7+£0.9 4.5+0.5

(River Pollution Index, RPI),
93 94 93 A

1 1.6£09, ( ) 1.4+06, ( ) 1.0£00, ( )
2 2.4+1.1, 1.6+1.0, ( ) 1.0£00, ( ) 1.0+0.0, ( )
3 2.4+1.0, 2.5+1.0, 1.0£00, ( ) 1.0£00, ( )
4 1.9+0.9, ( ) 1.7+¢0.8, ( ) 1.0£0.0, ( ) 1.0£0.0, ( )
5 1.8+08, ( ) 2.1+0.9, 1.0+00, ( ) 1.0£00, ( )
6 2.5+0.9, 2.1+0.9, 1.0£00, ( ) 1.0£0.0, ( )
7 2.9+0.8, 2.6+0.9, 1.0£00, ( ) 14104, ( )
8 2.0+0.7, 3.1+0.7, 1.0£0.0, ( ) 2.0+1.0, ( )
9 2.1+0.7, 3.0+0.5, 1.0+00, ( ) 1.8+10, ( )
10  [16+09, ( ) 1.0£00, ( )
11 2.00.9, 1.0£00, ( )
12 2.8+0.9, 1.1+0.3, ( )

95
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0.02mg/L

pH 8.1~8.5
8.1+0.4 8.1+0.3
COs*
COs*
425+38us’cm
BOD NHs; PO&
NH,*
0.1~0.4mg/L
Img/L 76~77
NH," PO, 0.02mg/L

0.07£0.02mg/L( ) 0.05+0.03mg/L (
) NOs 1.51+0.38mg/L(
25.4+2.8mg/L ( ) Na
2.46£0.30mg/L( ) 2.42+0.24mg/L(
) Mg® 11.7+0.97mg/L(

) 2.32+0.31mg/L(
3.96:059mg/lL( )

93
pH
pH

93
251+20us/cm

333£79us/cm
30%

BOD

1.2mg/L
NH,"

) CI' 0.50+0.05mg/L(

) C&" 69.6+4.9mg/L(

) 4.97+0.55mg/L( )

Voal. 15, No. 2

8.4+0.1

75~76
173+40us'cm

PO,>

BOD <

PO,

-
) 1.80+0.30mg/L(

) SO/ 106.0+12.4mg/L( )
1.90+0.19mg/L ( ) K

) 43.33.6mg/L(
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( FeS) (Mg ) (

Na ) So# Na' cat Mmg*
K+
NOs
NOs
75~76 Cl" 1.9+19mg/L( ) 2.0+20mg/L( ) NOg

1.8+1.4mg/L( ) 15+02mg/L( ) SO 46.6:230mg/L( ) 434+75mg/lL( ) Na

45£1.7mg/L( ) 37+07mg/lLl( ) K' 24+10mgl( ) 32+¢13mgL( ) c&

60.8+t8.7mg/L( ) 62.1+305mg/lL( ) Mg® 10.0+38mg/L( ) 115£110mgL( )
2-

SOy
4
2 7 % 9
S04 ( ) NOs (
)
NOs
(K* ) SO# % Na'
Mg**
93 SO/ Mg" NOs
(A)
R® 094 (B)
R® 088

SO# Mg’
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Voal. 15, No. 2

(©), (D) R 061 073 S0,*
-0.2988 Mg' -0.2742
(B), (F)
NOs
NO; R? 044
R> 053 NO;
NOs
NO; K*
s , mMm
1 225 38.0 82.0 142.5 71.3 66.0
2 76.0 102.5 174.5 342.0 173.8 70.0
3 70.0 745 1325 287.0 141.0 845
4 36.0 495 58.5 195.5 84.9 19.5
5 103.0 95.5 119.5 331.5 162.4 179.5
6 48.0 50.5 88.5 69.0 64.0 142.5
93 7 493.5 486.0 433.0 891.5 576.0 | 471.0
8 94.0 81.5 126.0 264.0 141.4 51.0
9 203.0 107.0 102.0 90.0 125.5 3475
10 1325 97.0 99.0 107.5 109.0 121.0
11 45 45 4.0 1.0 35 1235
12 582.0 9715 556.5 268.5 5946 | 307.0
1 22.0
2 109.0
3 116.0
4 345
o 5 240.0
6 212.0
7 492.2
8 358.5
9 709.0
1.
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100 Val. 15, No. 2
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Thewater quality characteristicsof Liwu river basin
Wen-Chuang Hsu® 2

(Manuscript received 14 November 2005 accepted 26 December 2005)

ABSTRACT This study monitors the water quality in Liwu river basin.  The measured items of water quality
monitoring included temperature, conductivity, pH, dissolved oxygen (DO), biochemical oxygen demand (BOD),
suspended solid (SS) and water-soluble ion species(F CI NO, NO; PO, SO, Na' NH," K*
Ca®* Mg?). The measured results are expressed by RPI (river pollution index), consisting of DO, SS, NHz-N,
BOD to assess the water quality. The results showed that the condition of the water quality from the
monitoring sitesin Liwu river basin was unpolluted level  on a sunny day which was not under the influence of
rainstorms.  When remarkable rainstorms occurred in the basin, the concentration of the SSin river water was
increased and the range was ten to hundred times comparing to the result on asunny day. The condition of the
water quality was aggravated to medium polluted level . The magjor factor causing the aggravation of the
water quality in Liwu river basin was the erosion caused by storm runoff carried a large amount of surface soil
into theriver. The major water-soluble ion species measured from the monitoring sites along Liwu River basin
wereSO,Z Ca* Mg* Na',which are extremely interrelated to the elements of geology. The concentration
of K" NO; CI',which are immensely connected with human activities was lower. Storm runoff plays a
remarkable role not only on decreasing concentration of geologic ion species ( like SO,#and Mg*) in river water,
but also on increasing concentration of nutritive ion species ( like NOs and K*) in river water.

KEYWORDS Liwuriver, water quality, river pollution index, storm runoff
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