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Comparative Study on the Dynamics of Non-point Source Pollution

in a Heterogeneous Landscape
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Abstract; With point-source pollution controlled effectively, nonpoint-source pollution, especially that
resulting from agricultural land, has become the main factor affecting surface water quality. Much
attention has been paid to the impact of fertilizer and pesticide application, wastewater irrigation, and land
management on pollutant transport. However, landscape pattern also plays an important role in pollutant
transport and detention. Landscapes may be classified into two types: “source” and “sink” landscapes,
based on their functions in pollutant transport and detention. As a major contributor to eutrophication of
waterbodies, nitrogen loss with run-off has received particular attention in studing on nonpoint-source
pollution. In this study, four watersheds in the upper parts of the Yuqgiao Reservoir Basin, Zunhua, Hebei
Province, China, were chosen in order to study the relationship between landscape pattern and nitrogen-
concentration dynamics. The results indicated that (1) nitrogen concentration in surface water within
different seasons is higher in the rainfall-normal year than in the rainfall-deficit year and (2) the seasonal
variation of nitrogen concentration in the rainfall-deficit year is smaller than in the rainfall-normal year. In
the rainfall-normal year two types of seasonal variation in nitrogen concentration were found. The first
type occurs when nitrogen concentration is lowest in the dry season. and rises rapidly from the dry season
to the rainy season and then declines quickly from the rainy season to the mean-flow season. This mainly
occurs in those areas where most “source” landscapes are close to the monitored waterbody. The second
type of variation occurs when nitrogen concentration is low in the dry season, increases rapidly in the rainy

season but does not reach its peak value until the mean-flow season. The second type of variation occurs in
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those areas where “source” landscape types are spread over the whole watershed. There is no clear
relationship between watershed shape, relative importance of landscape types, and nitrogen concentration;
however, the spatial distribution of “source” and “sink” landscape types in the watershed has a strong
impact on the nitrogen concentration in surface water.

Key words: nonpoint-source pollution; “source” and “sink ” landscape; nitrogen concentration;

heterogeneous landscape; landscape pattern
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Fig. 1 The characteristics of the typical watersheds,and landscape types
NW—SE NNW-—->SSE s 1
N The rivers in all the typical watersheds go as NW—>SE, or

NNW-—>SSE,and a small reservoir was found in each watershed,where the sampling point was established.
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Table 1 Landscape characteristics in the four typical watersheds

Patch (hm?) %) Landscape Relative Diversity
Watershed
number Area Percentage isolation importance index  index
® ® 5 881.2 30. 7 0. 164 0. 245 —
@ 2 729.4 25.4 0. 285 0. 141
® 5 386. 1 13.4 0. 247765 0.162 —
Wy 379.5 13.2 0. 279408 0. 144 —
1 2 ® 7 310. 3 10. 8 0.23358 0.172 —
Watershed 1 1 8.9 0.3 3.649052 0.011
@ 1 1.9 0.1 7.897657 0. 005 —
® 1 22.2 0.8 2.310461 0.017 —
© 5 153. 5.4 0. 39359 0.102
U 31 2872.5 100 — 1 0.74
® L 3 509.9 30. 3 0.125 0.232 —
@ 5 312.2 18.6 0.124 0.234 —
® 2 312.4 18.6 0.195 0.148
9 b2 297.8 17.7 0. 200 0.145 —
® o 1 2.6 0.15 3.028 0.010 —
Watershed 2 N
® 3 134.6 8.0 0.243 0.119 —
@ 1 0.3 0.02 8.914 0.003
© 3 113.3 6.7 0.265 0.109 —
U 20 1683.0 100 — 1 0.73
> ! 3 1018.7 5.9 2.935 0. 056 —
2 8 6192. 6 35.6 0.729 0.227
12 3352.2 1943 0. 809 0. 205 —
ICEER N 2610.0 15.0 0.957 0.173 —
3 @ ® 16 1852. 5 10.7 0. 942 0.176
Watershed 3 ® 2 274.9 1.6 6.919 0.024 —
@ 1 13.0 0.1 44.996 0. 004 —
® 1 8.2 0.1 56. 655 0. 003 —
© 8 2073.6 11.9 1. 260 0.132
o 62 17395. 6 100 — 1 0.74
® © 8 631.6 4.8 1. 487 0.178 —
2 1 9083. 8 69.5 1.109 0.238 —
® 1 24.9 0.2 21.176 0.012
4 @ 5 238.4 1.8 3. 061 0. 086 —
2 ° 2 48.0 0.4 10. 785 0. 024 —
Watershed 4 N
© 7 224.7 1.7 2. 664 0. 099 —
@ 4 68. 7 0.5 6. 374 0. 041
® 6 2750. 8 21 0. 823 0. 321 —
o 34 13070. 9 100 — 1 0.41

(D) Sparse woodland; @) Dense woodland; (3) High-coverage shrubland; @) Moderate-coverage Shrubland; &) Chestnut
)

land; © Orchard; @) Residential area; @ Waterbody; © “Sink” landscape; (0 Farmland; () Total; (2 “Source”

landscape
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Table 2 Seasonal change of rainfall in Zunhua area
Mean 1999 Year 2000 Year
Month Monthly Accumulative Monthly Accumulative Monthly Accumulative
n
© rainfall (mm) rainfall (mm) rainfall (mm) rainfall (mm) rainfall (mm) rainfall (mm)
1 15. 6 15. 6 0.0 15. 8
2 13.2 28.7 0.0 0.0 0.0 15.8
3 13.6 42.3 11.7 11.7 6.9 22.7
4 9.9 52.3 50. 3 62.0 19. 2 41.9
5 6.8 59.1 13.5 75.5 84.8 126.7
6 7.5 66. 6 71.3 146. 8 14. 9 171. 6
7 147.1 213.6 109.1 255.9 73.9 245.5
8 322.4 536.0 14. 6 270.5 278.0 523.5
9 124.4 660. 4 60. 6 331.1 60. 6 584.1
10 37. 4 697.8 0.8 331.9 47. 6 631.7
11 28.0 725.8 27 358.9 2.0 633.7
12 22.2 748 0.3 359.2 2. 80 636. 5
3.1. 4 N 2 1999 2000
. 1999 ( 359mm) , 50% 3 2000
636. 5mm , ( ) . 4 , , ,
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