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Abstract

We examined the effects of land cover types on water quality based on data surveyed during April 2007-February 2008 from
178 sites of 111 streamsin Paldang watershed. BOD, COD, DO, SS, T-N, and T-P concentrations of spring and summer were
strongly and significantly associated with the first principal component of the proportions of eight land cover types, and
differences between all parameter's concentration except SS and T-N of spring and summer were insignificantly related with
them. SS and T-N concentration of summer were significantly correlated with increase and decrease of stream flow. T-P
concentration of spring was the most significantly related with the second principal component which was positively
correlated with the proportions of residential and forest land covers and was negatively correlated with the proportions of
paddy and grass land covers. It is necessary to manage land use of the upper watershed and stream flow for improvement in
water quality because seasonal variations of each water quality parameter are dependent upon land cover and flow variations.
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Fig. 1. The first principa component of the water quality
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and people population density in 40 unit watersheds.
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Table 1. Principa components analysis of the proportion of eight land cover types

Comp.1 Comp.2 Comp.3 Comp.4 Comp.5 Comp.6 Comp.7 Comp.8

Water -0.002 0.006 0.001 0.007 0.012 0.003 -0.935 0.354

Residential -0.013 0.311 0.489 0.154 -0.627 -0.326 0.128 0.354

Bare -0.053 -0.262 0.598 -0.517 0.296 0.270 0.134 0.354

Wetland 0.108 0.027 0.072 0.726 0.205 0.518 0.143 0.354

Grass -0.743 -0.381 -0.344 0.026 -0.205 -0.009 0.130 0.354

Forest 0.036 0.082 -0.080 0.122 0.594 -0.688 0.140 0.354

Paddy 0.009 0.683 -0.404 -0.387 0.011 0.278 0.136 0.354

Crop 0.657 -0.464 -0.333 -0.131 -0.286 -0.046 0.124 0.354

Cumulative proportion 0.759 0.869 0.936 0.968 0.987 1.000 1.000 1.000

Table 2. Coefficients estimated by multiple regression anaysis

Spring Summer Diff. in spring and summer
Parameter Variable Std. Std. Std. Std. Std. Std.

Coeff. Error  Coeff. F-value | Coeff. Error  Coeff. F-value | Coeff. Error  Coeff. Fvalue
BOD? Comp.1 -118 0248 -033 27.97°| -045 0100 -032 2254°| 076 0165 032 2809
Comp.2 107 0358 021 1320°| 028 0145 0.4 595| -0.83 0238 025 17.04°
Comp.3 056 0399 010 072| 011 0161 005 001| -044 0265 -0.12 1.62
Comp.4 023 0463 004 029| 028 0187 011 238| 009 0308 002 0.07
Comp.5 -114 0644 -015 312| -039 0260 -0.13 222| 071 0429 014 275
Flow 002 0023 005 348| 001 0009 010 547| 002 0015 009 0.02
Pop. 000 0002 015 1523"| 000 0001 018 1742°| 000 0001 -0.12  11.39°
cop? Comp.1 -122 0162 -047 6949°| -0.70 0102 -046 5487°| 054 0104 035 3544
Comp.2 086 0234 023 2071"| 023 0148 0.1 466| -066 0151 -030  26.20"
Comp.3 066 0260 0.6 313| 038 0164 016 350| -0.28 0168  -0.12 0.92
Comp.4 031 0302 006 113] 001 0191 0.0 001| -026 0195  -0.09 191
Comp.5 -1.04 0421  -018 6.08| -048 0265 -0.14 324| 053 0271 016 379
Flow 000 0015  0.02 350| 001 0009 004 380| 002 0010 013 0.70
Pop. 000 0001 011 1885°| 000 0001 015 1426°| 000 0001 -0.05 952
DO? Comp.1 044 0068 044 5151°| 014 0032 032 2084°| -029 0061 -034  29.03
Comp.2 -024 0098 -017 765 -006 0046 -0.10 460| 016 008  0.13 3.29
Comp.3 011 0110 -007 069| -012 0051 -0.18 215| -001 0098 -001 0.01
Comp.4 000 0127  0.00 000| -012 0060 -0.15 435 -011 0114  -0.07 0.90
Comp.5 015 0177  0.07 073| 020 0083 021 606| 004 0159  0.02 0.05
Flow 001 0006 -0.10 778 000 0003  -0.07 268 002 0006 019 1521
Pop. 000 0001 011 120 000 0000 013 059| 000 0001 -0.07 278
S Comp.1 -849 1479  -040 37.41°| -517 1637 -023 1405°| 335 2170 0.2 1.84
Comp.2 278 2136 0.9 443| 039 2365 001 0.14| -243 3134 -0.06 1.34
Comp.3 768 2377 023 6.16| 888 2632 025 1281°| 120 348  0.03 1.01
Comp.4 218 2762 0.6 070| -710 3057 -0.17 532| -924 4051 -0.18 5.29
Comp5 | -1003 3845 -022  6.80°| -3.82 4256 -0.08 08l| 617 5641 0.0 1.20
Flow 006 0136 003 212| 030 0151 014  846°| 026 0200 0.0 1.70
Pop. 001 0011 -0.09 105| 001 0012 006 127| 002 0016 011 0.02
T-N? Comp.1 -003 008 -0.03 009| -010 0054 -0.13 285| -005 0048 -0.09 1.01
Comp.2 009 0122 006 129] 007 0077 007 284 -004 0069 -0.04 0.13
Comp.3 010 0136  0.06 005| 010 008  0.09 016| 001 0076 001 0.00
Comp.4 017 0158 0.8 115| 011 0100  0.08 122| -004 0089 -0.04 0.20
Comp.5 027 0220 -011 150| -033 0139 -0.21 553| -008 0123 -0.06 0.37
Flow 002 0008 020 774"| 00L 0005 017  749°| 000 0004 003 0.22
Pop. 000 0001 010 791°| 000 0000 014 1653°| 000 0000 -0.04 0.25
T-P Comp.1 001 0025  -0.03 316| -002 0005 -030 2307°| -001 0025 -0.03 0.74
Comp.2 016 0037 033 1471"| 002 0007 0.8 820 -014 003 -031 11.20°
Comp.3 006 0041 0.2 449| 001 0008 014 214| -005 0040 -0.09 353
Comp.4 006 0047  0.09 136 001 0009  0.08 128 -005 0046 -0.08 1.00
Comp.5 015 0066 020 490| -001 0012 -0.09 111 -016 0065 -0.22 5.98
Flow 000 0002 -0.06 001| 000 0000 007 391| 000 0002 006 0.06
Pop. 000 0000  0.00 005/ 000 0000 011 1008°| 000 0000  0.02 0.15

*A multiple regression analysis was carried out using the S-plus, P < 001
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B2 T-P7F 2t & 5 Atk o8 AL BH9 =% £ Y B0 HEFE 2 3= AT £
22 A9 HEY AA4EDY FYo] 4FE HAIL Y= A EFAole] FEAE SS9 T-Ng A& Ue A 470
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